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ATLAS & 
WATER TUBE 
BOILERS 

_— Thenew central power station at Washington 
which is tofurnish heat light and power 
for the United States Capitolthe Congressional 
Library and {he New Senate and House Office 
Building, will be equipped with 

ATLAS WATER TUBE BOILERS 
The Govemments Boatd of Lier? Lagmees deaded 
in lava’ OL ATLAS tn competition with all others 
Atlas Water Tube Boilers deliver sypevhealed 
steam within themse/ves withovl the vse of 
additional syperhealing apparatus. 

DwuityT BY 

enoines ATLAS ENGINE WORKS  2oures 
INDIANAPOLIS 
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Dror nss Seerr Rusper "Fis. aac. 

-107 y esign NO. 3 

The most durable and economical floor covering made. 

Beautiful Designs. Effective Colorings. Noiseless. 

Waterproof and Non-absorbent. 

MANUFACTURED EXCLUSIVELY BY 

PEERLESS RUBBER MFG. COMPANY 

16 WARREN STREET, NEW YORK CITY 
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@ Peerless Rubber Tiling is made in large sheets, and consequently does not have 
innumerable crevices through which dirt and liquids can enter. It is therefore 
the only perfectly sanitary Rubber floor covering on the market. ee erenrinn 

crermae Seren Beware of hard, brick-like substances purporting to be rubber tiling. 

sath 

iY The Peerless tiling is soft and elastic and is made from pure rubber. 

i MANUFACTURED EXCLUSIVELY BY 

PEERLESS RUBBER MFG. COMPANY 

16 WARREN STREET, NEW YORK CITY 
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Reception Room in New York Times Office, New York 

svO. Design 

ing Company ild 
Square 

Ties 

Tunes 

New York T OFFICE OF 
PRESIDENT. THE 

1900. 16, February Co. PEERLEss RUBBER MANUFACTURING 

New York City 

GENTLEMEN: 

It affords us much pleasure in relation to the Peerless Sheet Rubber Tiling. laid in the } ; 

reception room on the twentieth floor of the Times Building, to say phat we find this flooring 

Yours very truly, entirely satisfactory. 

President. 

MANUFACTURED EXCLUSIVELY BY 

PEERLESS RUBBER MFG COMPANY 
16 WARREN STREET, NEW YORK CITY 
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PEERLESS SHEET Rupper TILING 

St. Raymond’s R. C. Church, Westchester, N. Y. City 

Design No. 14 

The Peerless Sheet Rubber Tiling is the most perfect 

floor covering for churches ever devised. It is soft to 

the tread, noiseless and odorless. 

MANUFACTURED EXCLUSIVELY BY 

PEERLESS RUBBER MFG. COMPANY 

16 WARREN STREET, NEW YORK CITY 
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Corrugated Bars 
FOR REINFORCED CONCRETE CONSTRUCTION 

The superiority of reinforced concrete over all forms of fire- 

proof construction has been demonstrated beyond question, and it 

is not necessary to cite proofs here. 

It has always been our policy to keep the Architect fully in- 

formed as to the theory and design of reinforced concrete con- 

struction, and we feel that he realizes that fixed engineering prin- 

ciples govern its design and that so-called systems are not a panacea 

for all ills, even if the advertisements have the convincing verbose- 

ness of spring medicine ads. 

We believe that it will well repay any architect engaged in the 

design of a fireproof structure to consult us or one of our represen- 

tatives in any of the principal cities—the type of floor, the econom- 

ical panel length, and other details of the construction, best adapted 

to the case in hand are matters that should be carefully considered 

before starting on the actual plans, and we are in a position to give 

advice on just such points. 

CORRUGATED Bars were designed to meet the requirements of 

a proper reinforcing bar, and are the most efficient form of bar rein- 

forcement extant. We will gladly furnish proof of this statement 

on request. 

Expanded Metal and Corrugated Bar Co. 

wrie de. &. FRISCO BUILDING, ST. LOUIS 
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The General Fireproofing Co. 
ee om 5, een eee ee a 

Chemical Building, Champion Fibre Co., Canton, N. C. 

Pin-Connected Girder Frames in place, ready for concrete. A complete tie is effected, independent 
of adhesion, by link and pin connection at each point of support. Accurately placed reinforce 
ment is assured 

Have You Reinforced Concrete Work in Prospect ? 

It is the policy of this company to afford the architect any technical assistance he 

may desire, in connection with plans and estimates for reinforced concrete work. Upon 

receipt of data, we will submit, without charge, sketches showing type of construction. 

If our materials are used, we design the concrete and reinforcement; provide specifi- 

cations and estimates of quantities of concrete; design the steel and estimate, either 

f. o. b. Youngstown, or in place in the forms; furnish the Contractor with mill schedule 

of exact lengths and sizes of lumber required for centering; inspect the steel, or both 

steel and concrete. 

THE GENERAL FIREPROOFING CO. 

Home Office and Works, Youngstown, Ohio 

NEW YORK, 156 Fifth Ave. WASHINGTON, 420 Colorado Bidg. NEW ORLEANS, 409 Hennen Bidg. 

BOSTON, 161 Devonshire St. CHICAGO, 115 Adams St. ST. LOUIS, 710 Missouri Trust 

BOSTON, Aberthaw Construction Co., 8 Beacon St. SAN FRANCISCO, 82 Second St. 
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System of Reinforced Concrete 

Roof over Union Station, Washington, D. C. 

Concrete slabs to be laid on top of purlins, and under flange of purlins, giving a very light, hollow roof. 
Two hundred thousand feet of our Expanded Metal used on this roof, and roof of Concourse in 
same station. 

= _ ° - * 

For Each Requirement a Specially Designed Material 
Pin-Connected Girder Frames are a step in advance of all other beam and Girder 

Reinforcement. Fully described in literature B-63, 64, 65, Blue Print, B-644. 

Cold Twisted Lug Bars. High Elastic Limit developed in Mild Steel Bars by cold 
Twisting, insuring reliability. Perfect bond provided by lugs and spiral. Literature, 
B-46, 50, 51, 64, 66. 

Expanded Metal. Standard reinforcement for floors, roofs, sidewalks, retaining 
walls, sewers, etc. Literature, B-32—34. 

Herringbone Expanded Steel Lath 
Diamond “ E’’ Expanded Metal Lath 
Trussit Metal for light roof reinforcement 
Allunited Steel Studding 

Samples for your critical examination, will be sent on request. 

THE GENERAL FIREPROOFING CO. 
Home Office and Works, Youngstown, Ohio 

NEW YORK, 156 Fifth Ave. WASHINGTON, 420 Colorado Bldg. NEW ORLEANS, 409 Hennen Bidg. 

BOSTON, 161 Devonshire St. CHICAGO, 115 Adams St. ST. LOUIS, 710 Missouri Trust 

BOSTON, Aberthaw Construction Co., 8 Beacon St. SAN FRANCISCO, 82 Second St. 
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THE MAXWELL TRUSSED BAR 

for reinforcing concrete structures 

is a FULLY TRUSSED BAR of 

any desired steel which can be ap- 

plied to all kinds of Architectural 

or Engineering Concrete Construc- 

tion without departing from the 

original design of the bar. 

This is THE NEW BAR in the 

field of reinforcement which com- 

bines the two essential qualities, 

STRENGTH and ECONOMY 

For particulars address 

AMERICAN CONCRETE STEEL COMPANY 

Penobscot Building 

DETROIT, MICH. 
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Grand Prize 

wikeen. Hennebique System 
Liege Exposition, 1905 

Armored Concrete Construction : 
Patented 3 

Controlled by 

Hennebique Construction Co., ! 170 Broadway, New York 
And Its Licensees q 

We do only High Class 

Concrete Construction for 

Fireproof Floors 

Factories and Warehouses 

Grain Elevators 

Coal Pockets 

Ore Bins 

Reservoirs 
a Paste ee = 

Canals and Sewers 

Bridges 

Bulkheads 

Retaining Walls 

Wharves and Piers 

Foundations Fort Wayne Passenger Station, Pennsylvania R.R., Allegheny, Pa. 

Price & McLanahan, Architects 

All Structural Parts of Main Station, Express Building and Concourse in 
Hennebique System, 50 ft. Roof Trusses 

Hennebique j 
System ci 
Central Office 

1 Rue Danton 

PARIS 

Philadelphia 

Buffalo 

Cincinnati 

St. Louis 

Baltimore 

New Orleans 

Montreal 

Allegheny Park Highway Bridge Pittsburgh 
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Above is shown one of the five buildings recently completed for the Glazier Stove Co. The first floor is 

lesigned for load of 250 lbs. pers yuare foot The floors of the warehouse 

bs. per squ f A larg ration } I 

Kahn System of Reinforced Concrete was used throughout 

first cost and maintenance), fireproofness, and finished results. 

ATIN 
einjorced 

In England over 90 structures 
have been erected according to 
the Kahn System of Reinforced 
Concrete. 

In the United States over 
1,500 structures of various de- 
scriptions and type, from factory 
buildings, warehouses and hotels 
to bridges and viaducts have been 
built according to the Kahn 
System. 

Wherever used and in re- 
sponse to the most exacting de- 
mands, the Kahn System has 
made good. 

Reinforced Concrete is today 
firmly established as a building 
material, having possibilities un- 
equalled by any other material 
and readily adaptable to all re- 
quirements, especially as to en- 
durance, economy (both as to 
Concrete is composed of cement, 

sand and broken stone in proper proportions, chemically united by use of water, and when 
the hard, granite-like substance thus obtained is reinforced with steel to give it needed 
elasticity, an ideal building material is the result. 

TRUSSED CONCRETE STEEL COMPANY 
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SYSTEM 
Concrete 

The Kahn Bar has been found 
by exhaustive experiments and 
practical use to furnish the ideal 
steel reinforcement for concrete. 
Its rigidly attached diagonal mem- 
bers are shop-prepared, reducing 
expensive field labor and facilitat- 
ing handling. 
The unqualified endorsement of 

the Kahn System is found in its 
extensive use by the United States 
Government at Washington, An- 
napolis, and West Point, and in 
such monumental work as “ The 
Factory Behind the Car” of the 
Geo. N. Pierce Co. of Buffalo, 

and hundreds of other buildings 
names of which will be cited on 
request. 

During the year we will continue the publication of the “Trussed Concrete Bulletin,” and 
if you will write your request on your business letter head we will be pleased to place your 
name upon our mailing list. 

Kahn 

Reinforce 

1 
Nant 

Svstem 

S ter 
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f Reinforce 

i Concrete and 

R. THOMAS AUTOMOBILE PLANT, BUFFALO, N. Y 

33 Congress Street, Detroit. 

The American Architect and Building News. xiii 

»>nlant of the € piantoi tn ER. R. Thomas Co. is 
uirs: Kahn Syster 

Toronto. London. 
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Claus Spreckels (Call) Building, San Francisco Whittell Building, San Francisco 
Reid Bros., Architects Shea & Shea, Architects 

inton Ftreproofiing Co. of Calsjornsa, 7. R. Bowles, General Contractor) 
ontractors for Fireproofing Clinton Fireproofing ( of California, 

Contractors for Fireproofing 

The CLINTON FIREPROOFING SYSTEM 

The System with the Continuous Bond 
USED THROUGHOUT 

Send for the new catalog of the Clinton Fireproofing System—the System with the Continuous Bond—of which Clint 
Welded Wire forms an integral part. 

Sweet's Index ee and Sieste: ates the Clinton Fireproofing System—the Syst n with the Contl nuous Bond—ar 
TI order is a photogr: anbte wn J iction of a secti of Clinton We da Wi re, 

“CLINTON WIRE CLOTH COMPANY, “Clinton, Mass. 

FIREPROOFING DEPARTMENTS 

ALBERT OLIVER, 1 MADISON AVENUE, NEW YORK CEILINGS 

BALTIMORE: Geo. T. Weish, Equitable Buildirg COLUMBUS: Kyle & Dugan, 282 East Broad Street 
WASHINGTON: Rosslyn Supply Co., Colorado Building ST. LOUIS: Hunkins-Willis Lime & Cement Co. 

ty PITTSBURGH: Houston Bros. Co., 32d Street and P. R. R. SAN FRANCISCO: L. A. Norris, 835 Monadnock Building 
CHICAGO: Clinton Wire Cloth Co., 30-32 River Street SEATTLE: L. A. Norris, 909 Alaska Building 
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NOTE CONTINUOUS BOND 
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Residence of Mrs. E. W. Bliss, New York The Hermitage, New York 4 
Heins & La Farge, Architects R. D. Kohn, Architect . 

Oliver & Burr, Chas. A. Cowan Co., Builders ¥ 
Contractors for Fireproofing Golliek & Smith : 

’ *. 

Contractors jor Fireproofing 

14— The CLINTON FIREPROOFING SYSTEM | 

df The System with the Continuous Bond 
USED THROUGHOUT 

Send for the new catalog of the Clinton Fireproofing System—the System with the Continuous Bond—of which Clinton 
Welded Wire forms an integral part 

Sweet's Index describes and illustrates the Clinton Fireproofing System—the System with the Continuous Bond—and its 
application The border is a photographic reproduction of a section of Clinton Welded Wire 

CLINTON WIRE CLOTH COMPANY, Clinton, Mass. 

FIREPROOFING DEPARTMENTS 

ALBERT OLIVER, 1 MADISON AVENUE, NEW YORK PARTITIONS 

BALTIMORE: Geo. T. Welsh, Equitable Building COLUMBUS: Kyle & Dugan, 282 East Broad Street 
WASHINGTON: Rosslyn Supply Co., Colorado Building ST. LOUIS: Hunkins-Willis Lime & Cement Co. 
PITTSBURGH: Houston Bros. Co., 32d Street and P. R. R. SAN FRANCISCO: L. A. Norris, 835 Monadnock Building 
CHICAGO: Clinton Wire Cloth Co., 30-32 River Street SEATTLE: L. A. Norris, 909 Alaska Building 
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Reinforced Concrete 

During Harvard-Yale Game 1903 

Stadium, Harvard University, built by Aberthaw Construction Co., in five and a half months 

ABERTHAW CONSTRUCTION CO. 
8 Beacon Street, Boston, Mass. 
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One Building of a Plant Just Completed for Keuffel & Esser Company 
Hoboken, N. J. 

here is always a reasonable pri 
hl : } + intor - u “L-y y } ¢ 1 ¢ tar ] force down responsible bidders in their prices invites inferior workmanship and materials 

If you wish to build a good reinforced oncrete building arefully sels 
ee and then Reel onttt, 43 i nae +] 1 4 SPE a 
piaaers and then contract Witn tne Of;nie OTLe! lt rie DES OTvganiZatiol 

*41 " 2 - | cr . oL> ate 3 + ~1 las a PY l, 20000 ’ with the best record of work satisfactori lon This ts the owner 

TURNER CONSTRUCTION COMPANY 

New York Sales Agent Ransome Twisted Bar No. 11 BROADWAY, NEW YORK 
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Pele Beg ied eo hesitate ee be SIN pe 

REINFORCED CEMENT 

CONSTRUCTION CO. 

MADISON ONE AVENUE NEW YORK CITY 

ENGINEERS, DESIGNERS aad CONTRACTORS OF REIN- 

FORCED CONCRETE WORK of EVERY DESCRIPTION 

During the four years of the existence of this Com- 

pany it has successfully executed a number of 

works, among which are the following: 

Repair Shops of the Philadelphia Rapid Transit Co. 

Gymnasium of the University of Pennsylvania. 

Metropolitan Garage, New York City. 

Tiffany Garage, New York City. 

Robbins Garage, New York City. 

30th Street Apartment House. 

Warehouse, 10-12 Christopher Street, New York City. 

Keller School, New York City. 

Long Island Express Stables, Brooklyn, N. Y. 

Warehouse for Kent-Costikyan, Hoboken, N. J. 

Niagara Falls Intake Works. 

Nashville Car Barns, Nashville, Tenn. 

Residence and Stable for Mr. P. A. Rockefeller, at 

Greenwich, Conn. 

A Staff of competent Engineers, able and careful Superintena- 

ents and Foremen, together with the proper use of the 

best materials, are the KEYS of our SUCCESS 
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Architects ‘FALO, N Y BUF L, STATLER HOTE Esenwein & Johnson, 

/ 
sonry NCRETE PILES under this building showed a large saving in excavation and ma RAYMOND CO 

RAYMOND CONCRETE PILE CO. 
NEW YORK OFFICE 

71 Nassau Street 

GENERAL OFFICES 

135 Adams St ., Chicago 



xx The American Architect and Building News. [Vol. XCI—No. 1636. 

Greatest Test-Load Ever Placed on Piles of Any Kind 

300 Tons—No Settlement 
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Test Load of 300 Tons on Five Sixteen-Inch Simplex Concrete Piles for Ten Days Without Any Settlement. 
Crane Foundations for the Westinghouse Machine Co., Pittsburg, Pa., U.S.A. 

SIMPLEX CONCRETE PILES 
The Strongest and Cheapest 

ee TY ee a ee 

7 foundation possible—great economy in time and money—use them instead of the perishable wooden 
ef pile and instead of all deep footings, concrete piers and steel fitted caissons for the heaviest structures. 
1) 
if THEY SIMPLIFY THE MOST COMPLEX FOUNDATION PROBLEM 

Foundation Companies Licensed. White for territory. The following companies bid on Simplex Piling: 
4 2620 E. St., N. W.., The Foundation Co 115 Broadway,. New The Foundation Co.,.623 New.Nelson Bldg. 

\ York Kansas City, Mo. 
. 801 House Building, Simplex Foundation Co., 1012 North Ameri National Concrete Construction Co., 54 Board 

can Building, Philadelphia, Pa of Trade Building, Louisville, Ky. 
if 1122 The Rookery, New England Foundation Co., 1142 Tremont Western Concrete Pile & Foundation Co., 

3 Building, Boston, Mass Tacoma and Portland. 

y 

a The 
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4 3400 DISSTON STREET, TACONY, PHILADELPHIA 
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—A FIVE MILLION DOLLAR 
STRUCTURE 

for the building of which its donor said 

“SPARE NO EXPENSE”— 

One - Hundred - Eight- Thousand Square Feet of 
Pennsylvania Rubber Tiling Are Laid 

Superior quality and richness of color won this great contract regard- 

less of price. Pennsylvania Rubber Tiling, however, is not more 

expensive than inferior rubber tilings. It is more durable than 

marble, more handsome, more easily cleaned, and affords an in- 

finitely more agreeable foothold than any other flooring material. 

Catalogue, showing in color the unmatchable designs possible 

with Pennsylvania Rubber Tiling, is mailed free on request. 

Address 

PENNSYLVANIA RUBBER CO. 
JEANNETTE, PA. 

NEW YORK - - - - - - - 1741 Broadway 
CHICAGO - - - - 1241 Michigan Avenue 

PHILADELPHI: A - - = 615 N. Broad Street 
ATLANTA, GA - - - 102N. Prior Street 
BOSTON - - - - - - +20 Park Square 
BUFFALO - - - - - 717 Main Street 
DETROIT - - - - 237 Jefferson Avenue 
( a VELAND, - - - 2134-6 E. Ninth St 
SAN FRANCISCO, CAL 512-14 Mission St. 
L ONDON - - - - - - 26 City Road 
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WHY SPECIFY LEAD IN OIL, or OIL PAINTS 
for WALLS, CEILINGS, ard INSIDE CEMENT WORK, when 

m\ 7 sr ANI 

stop sweating. 

Neh Sr Oni 
which is just as durable, will give you a perfectly flat surface 
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ANNOUNCEMENT. 

HE publishers of the American Architect feel them- 

selves indebted to architects the whole country over 

for the measure of success gained in the past two years 
through their recognition of the value of the improve- 

nets that have been effected in the publication. In order 
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to be in a position to continue these improvements and at 

the same time to attain the full business success which it 
is justifiable to expect, it has been thought wise to make 

important additions, particularly to the business staff, 

and to move to more commodious quarters in the Flatiron 

Building. The actual date of removal will soon be an- 

nounced. 

Mr. H. M. Swetland, president of The Automobile, 

Mr. G. E. Sly, formerly with Power, and Mr. J. T. 

Morris, of the Municipal Journal and Engineer, have ac- 
quired an interest and become directors. The ownership 

is now vested in the Swetland Publishing Company, of 

which H. M. Swetland is president, G. E. Sly and M. C. 

Robbins, vice-presidents, F. P. Burt, secretary, and J. T. 

Morris, treasurer. 

F' JR very many months the columns of the real-estate 

and building journals have teemed with announce- 

ments that “‘a reinforced concrete building was to be 

erected for Mr. Suchanone by Messrs. So & So, archi- 

tects,” and a good many people who like to be pessimistic 

have been plunged in a cheerful gloom when, in their 

mind’s eye, they beheld all sorts of architectural enormi- 

ties being carried out in unalterable forms after this new- 

est of methods. But pessimists are not the only ones 

who are awaiting, with quite as much dread as impatience, 

to discover whether the early experimenters are going to 

discover and disclose the fact that the modern designers 

can evolve an individual and artistic expression which 

will signify to the onlooker that the building is of concrete 

as clearly as that other buildings are made up of brick, 

stone, wood or iron, or whether they have discovered for 

it only forms so gross and crude that it is obvious that 

the new method can hardly be accepted in good society, 

as it were, but can be used only for those buildings and 

sites where “beauty doesn’t count.” We know our read 

ers will turn with much interest to the illustrations we 

have gathered for this issue, and we have a fancy that 

most will turn from them with a mixed feeling of dis 

appointment and relief. If there is little here that de- 

clares itself to be concrete, so disguised is the substance 

of the building with veneerings of brick, stone or terra- 

cotta, yet it is a real relief to find that so many archi- 

tects feel that, building being an expensive operation, they 

have not the right at present to use their clients’ money 

in dubious experimentation at large scale. 

HERE may be found elsewhere in this issue the 

contributed opinions of many architects as to what 

should, and may, be the proper artistic expression of a 

concrete building unveneered in any way, and we will not 

detract from the freshness of any of them by under- 

he taking in this place to sift, compare and summarize t 

views expressed. The matter deserves the attention of 

every one, even of the busiest man or the man, mentally 

indolent, who likes to have his ideas predigested. But 

there are one or two points we think well to lay stress 

upon. In the first place, for buildings where beauty is 

expected to count, we think that the idea that reinforced- 
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concrete building methods are invariably going to prove 

more economical in first cost than any others should be 

abandoned. And this advice is all the more sound if the 

designer, remembering that concrete is a plastic material, 

undertakes to express this fact in his design by indulging 

in the use of fictile lines and contours, lines and forms 

that at the present are rather the tools of trade of those 

who affect the “Art Nouveau.” Of course, if Portland- 

cement concrete alone is to be used, there is small chance 

of giving a very telling expression to the plastic nature of 

the mixture ; but if the mixture for the walls be properly 

tempered so as to set slowly, or if the walls be heavily 

veneered with stucco or rough-cast, very effective and sat- 

isfying fictile expression may be devised. Finally, it must 

always be kept in mind that concrete, while a serviceable 

fireproofing mixture, is not itself fireproof, and that in 

certain positions it must be protected by other fireproof- 

ing, whose function it shall be to absorb into itself the 

inevitable disintegration due to impinging flame—or flame 

and water in alternation. 

RCHITECTS who do not chance to be afflicted with 

deafness and so, more than other people, have 

their lives at the chauffeur’s mercy, have better reason 

than most people to regard with complacency the phenom- 

enal expansion of automobile traffic in this country. It is 

true that the public records are cumbered with mort- 

gages which show how recklessly men of meagre income 

have been willing to risk the homes of their wives and 

children rather than exert themselves to master the lust 

for speed, and it is true that a mortgagor is not likely to 

patronize architects. But it is also true that each auto- 

mobile in the course of its career carries for its owner 

many guests who have not yet pledged their all for a too- 

costly vehicle, introducing them to unsuspected chances 

of home-making in their immediate neighborhood, and 

stimulating in them the desire that almost every man has 

to own a place of his own and build upon that place just 

the sort of dwelling-house that appeals to his domestic 

needs or xsthetic appreciation. The automobile craze is 

sure to be the direct cause of putting in the way of the 

younger architects many a pot-boiler. 

| HE automobile, moreover. is quite likely to have a 

very distinct effect on the architectural character 

“cottages” by the of the buildings erected as summer 

more wealthy. What do these “hill-climbing contests” 

mean? What is their use, if it be not, in part, to assure 

the future country gentleman that he may safely place his 

house upon a hill-top, no matter how steep the approach 

or how craggy the site? In the past, many a man, at- 

tracted by the situation and enamored of the view, has 

built an expensive house on a hill-top only to desert it in 

a year or two, after experience had shown how unendura- 

ble was the tedium and waste of time in crawling up-hill 

in horse-drawn vehicles. But now the automobile makes 

practically any height a good building site, and with that 

fact established will come a revival of the discussion of 

whether in a building designed for such a site horizontal 

or vertical lines should predominate, whether silhouette 

or mass should count; and, just as the bicycle-tours 
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through the valley of the Loire had much to do with 
creating the present fashion for the pseudo French 

chateaux sprinkled over the American country-side, so 

we may expect to find the automobile an active agent 
in the crowning of many a hill-top or craggy bluff with 

American adaptations of Rhenish French 
chateau fort. Further, reinforced-concrete methods and 

materials lend themselves admirably, almost naturally, to 

the easy reproduction of the brute masses of castellated 

castle or 

dwellings, and a contractor who would add heavily to 

his estimate, if obliged to haul building-stone to a hill-top 

site, will see that, with such easily divisible loads, and s 

readily handled, as broken aggregate and cement, he can 

figure teaming at a lower rate. It may be worth while for 

architects to be ready to meet a demand for castles, pro- 

voked by the ubiquitous excursions of automobile parties. 

W" said recently that municipalities which bene- 
fited by the labors of Art Commissions valued 

these bodies in much the same way that they do their 

school-committees ; and, in spite of what has just hap- 

pened in Boston, we still believe the statement to be true. 

In Boston, the City Council a week or so ago, in passing 

the annual appropriation bill, cut the item covering the 

of the Art Commission from four 

A peculiar 

“office expenses” 

hundred dollars to one hundred dollars. 

feature of the situation is that the law that estab- 

lishes the Art Commission directs that money for its 

shall be provided an- reasonable office expenses” 

nually, and for some years the sum of one thousand 

dollars was so allotted. But the Commission, finding 

that this was more than was really needed, asked that 

only four hundred dollars be appropriated to its use. 

And now this has been reduced by three-quarters, in 

order that the City Council may have more funds for 

the “entertainments” in which the present city admin- 

istration so likes to indulge. 

A GOOD many people have thought it regrettable 

that Art Commissions have always hitherto been 

limitation of 

we trust may be universally observed. But it has oc- 

curred to us that a really strong and convinced Art 

denied the right of initiative—a powers 

Commission might, on occasion, come very close to 

being the actual designers, if not the conceivers, of the 

work they finally approve. All that would be neces- 

sary would be that the Commission should treat the 

authors of the designs submitted to their judgment as 

Richardson, for instance, treated his draughtsmen, as 

mere vehicles for registering his own ideas as verbally 

described and re-described when the first. interpreta- 

tion was found amiss. Of course, the ordinary Art 

Commission already works somewhat in this way; but, 

some day, some Commission will discover that it has 

been possible to effect such important changes—and 

for the better that there is neither identity nor simi- 

larity between the accepted design and the original 

one, and then it will be a delicate matter to determine 

who is really the designer and deserving of applause 

and credit. 



THE ARCHITECTURAL PROBLEM OF CONCRETE. 

NE among the many factors which have brought about the 
confusion of styles in present-day architecture has been 

the rapid development of new materials and processes of 
onstruction. It is an interesting and in some ways a singular 

fact that it is harder to change the currents of decorative than 
f structural design, although one would suppose the first more 
luid and easier of alteration than the second, because dependent 
m the imagination, while building methods are the product of 
iccumulated experience. The truth of the matter, however, is 

that decorative forms are the product of taste working upon a 

basis of tradition, while structural processes are largely the 

products of calculation. To solve in a satisfactory manner the 
problem of design upon a new structural basis is a more diffi- 

cult and delicate problem than to design a new form of construc- 

tion, because a satisfactory solution must meet the demands of a 
public taste which has been formed largely upon long-accepted 
canons. No one designer ever invented a successful new style: 
the styles that have lived have in every case been the results of 

a gradual evolution. Modern skeleton-construction is nearly 
twenty years old, but we are still seeking for a truly logical and 
artistic style of architectural design with which to clothe it. 
And now we are facing another problem in the adaptation to 
architectural design of the various systems of construction in 

concrete. 

The three principal systems for the use of concrete are re- 
spectively those in which (a) it is used merely as a structural 
core, to be faced with brick, stone, tile or plaster; (b) it is 
moulded into blocks and used like stone or brick; and (c) it is 

used in the mass, being poured and rammed into moulds and 
presenting, on their removal, the uniform surface of a monolith. 
It is this last, this monolithic system, which presents to the archi- 
tect the most difficult and novel problems. 

The difficulties in the artistic treatment of monolithic con- 

crete buildings relate to form, texture and color. 

It is, of course, comparatively easy to fall back upon the tra- 
ditions of stone architecture and cast the building in moulds 
formed upon the familiar elements of design—columns and 
arches, modillions and brackets, corbels and finials, tracery, pedi- 
ments, niches, and what not. This is, however, neither logical 
nor satisfactory; for, apart from the difficulty of producing fine 
detail with detachable moulds, there is the fundamental objection 

that the material is wholly unsuited to reproduce many of these 
forms. Slender mullions and fine arrises in concrete are absurd- 
ities. The effects of the chisel upon the carved stone cannot be 
repeated in the concrete. Its texture and color are not those 
of stone. In short, the whole category of lithic forms by their 
character and suggestions belie the process of their production 
in concrete, and the building so shaped and decorated becomes 
a contradiction of itself, from top to bottom. Moreover, a lithic 
treatment forbids some of the most characteristic expressions 

and uses of the concrete; for ohe can span an opeinng with a 
reinforced-concrete beam of a length impossible with a stone 
lintel. 

The nearest analogy to monolithic design in traditional and 

historic architecture is to be found in the plastered and stuccoed 
buildings of southern Europe. These present broad, flat sur 

faces without joints or strong projections, somewhat resembling 
a concrete wall. The so-called “mission architecture” of th 
Southwest offers suggestions which should be useful to the de 
signer of a monolithic building. That style depends less upon 
architectural embellishments, and more upon mass, fenestration 

and the broad shadows of projecting roofs and deep recesses, 

than any other with which we are familiar. The plaster surfaces 
resemble somewhat those of the moulded concrete in general 
effect. The openings may be square or arched in form, as one 
may prefer for artistic results. But this style has rather narrow 
limitations. It would be difficult to adapt it to a huge city hotel 

or to a tall office-building or huge department-store. The steep 
roofs desirable in Northern climates do not harmonize with the 

style. It is evident that in large and complex buildings there 
must be many experiments and much invention and adaptation 
before satisfactory results will be secured. It is very easy, with 

so plastic a material, to throw all restraints of tradition to the 
four winds, with disastrous results. The extraordinary house 
of M. Hennebique in the suburbs of Paris may be cited as an 
example of a perfectly logical but absolutely hideous use of the 
material. Architectural freaks are not to be desired. 
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If one may venture a few suggestions based upon theory and 

not experience, it would seem desirable, in the first place, to 
insist that the designer must always keep in mind the two funda- 
mental qualities of a moulded concrete edifice: the material is 

plastic, the building a monolith. Strong projections and the 
simulation of carving should be avoided in all the decorative 

detail; on the other hand, the soft and weak effect of too many 

rounded corners and of formless, “pudgy” swellings is equally 
undesirable. The strong shades and shadows should be pro- 

duced by the structural masses and openings rather than by dec- 
orative details. But while stonework should not be imitated, and 
decorative forms peculiar to lithic architecture should be spar- 
ingly used unless greatly modified, this does not forbid a free 
use of suggestions and “inspirations” drawn from the traditional 

styles, carefully selected and adapted to the new material. The 
fundamental principles of architectural composition are as valid 
for concrete as for brick or stone. 

The texture and color of concrete in the mass are serious 
obstacles to its general adoption for exterior architecture. How 
far these can be modified by coatings of cement specially treated, 
and by brushings, combings and toolings of the flat surfaces of 
the exposed concrete, only experiment can prove. But it will 
always be possible to break up certain parts of the surface, in 
spots, by panels, or borders, for instance, or by decorative surface- 
patterns stamped or moulded in the plastic material. Byzantine 
surface-incision and Moorish wall-decoration offer suggestions. 
Some of Mr. Louis H. Sullivan’s delicate surface ornamentation 
which has proved so successful in stone and in terra-cotta, might 
be almost equally effective in concrete, with a little adaptation 
and simplification. But if concrete is ever to be extensively 

used in monolithic buildings of monumental size and importance, 
it will almost certainly not be without the aid of other materials. 

There is no reason why stone and terra-cotta should not be 
used for certain features where the contrast of their texture, 
color and decorative character with the concrete would be de- 

sirable. Inlays of ceramic tiles and of marble of various colors 
could be employed to introduce color and vivacity into the sombre 
deadness of the prevailing tone. Balconies, railings, crestings, 
cornices, eaves-soffits, and mullions of iron, bronze and copper 
would, also, always be available. 

All the above suggestions, after all, appear to be summarized 
in the statement that monolithic concrete, per se, is an ungrateful 

and repellent material for exterior architectural effect; that it 
must be kept as flat as possible, the larger areas disguised or 
frosted by flat surface-ornament, and the general effect varied 
and brightened by accessory details executed in other materials. 

Ancient Roman buildings offer no precedent for this prob- 

lem. The so-called concrete of the Romans, though structurally 
fulfilling many of the same functions as modern monolithic 
concrete, was quite differently made, being composed of alternate 
layers of cement, mortar and small stones carefully laid by 

hand. Some of the smaller vaults seem to have been of almost 
pure cement, and to this day show the grain of the chestnut 

boards used as centerings or moulds. But the Romans always 
built up their “concrete” walls and piers between facings of 

brick; and the huge vaults of the Pantheon and some of those 

of the Baths of Caracalla were laid upon a complete inner shell 
of careful brickwork. The Assyrian palaces were built of soft 
unburned clay bricks which dried under the pressure of their 
own weight into uniform homogeneous masses; but these walls 

appear to have been for the most part faced with slabs of alabaster 

or limestone and flat enamelled tiles. The past offers no exact 
analogy to the problem under discussion, and its solution must 

be worked out by experiment, like all other esthetic problems, 
under the guidance of common sense and good taste. me, 

A. D.. F. Hamuin. 

ON THE ARTISTIC EXPRESSION OF REINFORCED- 

CONCRETE. 

[From Messrs. BACON & HUBER, Toledo, O.] 

ee to your request in letter of oth inst, for our 
views regarding the possibilities of artistic effects in 
reinforced-concrete :— 

We assume that the lack of artistic effect, so far produced 
by use of any concrete blocks manufactured up to present time, 
places these out of consideration. 

The real beautifying of reinforced or poured concrete is a 
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subject yet so new to all that no one can cite except from a 

limited experience, and a judgment based upon a general practice 

and observation of kindred matters. 

We have given this subject some study in a quite general 
way, a little of it practical, and find that, many times, easy means 
present themselves of beautifying square or round columns, spe- 

cially designed capitals, entablatures, bases, or panels; also win- 

dow-caps, belts, string-courses, raised panels, water-tables, etc. 
These results can be accomplished by specially prepared wood 
forms, by a combination of sheet-zinc or other thin metal and 
wood, or by sheet-metal entire; in either case, the forms, when 

desired, can be made detachable without injury, and not very 

expensive—and the product smoothed or repaired where nec 

essary. 
For unbroken surfaces, sometimes unavoidable in large build- 

ings, we have occasionally recommended the inner face of wood 
forms to have a beveled strip planted on and placed so as to leave 
a sort of V-joint at regular intervals, and left rough and of 
sufficient depth so that a subsequent thin dressing of coarse sand 
and cement put on with a float, before the surface is yet dry, 
may agreeably add to the effect. 

A quite pleasing rough effect for large and entirely unbroken 
surfaces may also be produced by the use of the carpet float, and 

the coarse mixture applied very thin to the wet or unseasoned 
surface, as soon as fornis are removed. The uses of the carpet, 
or other float, on exposed concrete surfaces, may be extended 

to great advantage generally, if applied with skill and judgment. 

{From Mr. DONN BARBER, New York, N. Y.] 

lHIs is a pretty broad subject, though a very interesting one. 

It cannot be disputed that the use of concrete has a unique and 

proper field artistically as well as constructively. It should not, 
however, be forced to compete with other materials, nor should 
there be any attempt to make concrete imitate other materials 

either as to finish or design. Some charming things have been 
done in stucco and it would seem that the same general styles 
of architecture and surface-finish which have been used in 
stucco work could be realized in concrete. 

lhere are certain forms in Italian architecture, and also in the 
so-called “mission” style, where concrete may be used not only 

effectively but sensibly. A few “don'ts” might be in order, 
and at the same time helpful. Don’t try to imitate stone or 
brick, or stone forms, such as arches, lintels or Classic orders. 

Che architectural details of design and composition should show 

that the material used is concrete; it should be allowed to stand 
for itself. Contrast of surface can be secured by means of 
shadows or deep reveals in window or door openings, and other 

Elaborate cornices and moulded belt-courses, and 
the like should be avoided. Sharp edges or horizontal edges 
are hard to obtain and anything less than a right-angle makes the 
removal of forms difficult. Greek frets and like motifs of flat 
decoration can be easily realized and even made very effective. 
Relief work, where necessary, can be applied in stucco on cement 

properly bonded with metal into the structure. This work, 
however, should be free from heavy overhang and from excessive 

weight. Large expanses of plain wall, long lines of pilasters 
wr other architectural motifs usually associated with stone are 
almost impossible of satisfactory treatment in concrete. Col- 

ored tiles and bricks and terra-cotta can be embedded in the 
concrete or attached thereto by very simple processes. Copper 

can also be used in connection with these colored surfaces. or 
by itself, without much fear of discoloration by rust after the 
forms are removed. In the impress that is left by the forms 
can be cleverly managed all sorts of surface texture by building 

the reliefs on the forms where incised ornament is desired either 
in diaper pattern or running bands. This can be easily realized 
by nailing the reverse of the motif desired to the wooden form. 

apertures 

Bronze or painted pressed metal can, of course, be used to give 
color and ornamentation. Concrete surfaces can be treated after 
the forms have been removed by picking, hammering or chiseling 

"he sand-blast can also be used; all of these producing different 
effects according to what is desired. 

Some of the later and more modern German work which does 
not lean too much to the “Art Nouveau” forms might offer in- 
spirations which are capable of realization. The important thing, 
of course, is to design within the limitation of the manufacture 

of the material itself. The general composition will, of course, 
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be affected by the constructive possibilities of the material a: 

any adornment should be studied entirely from the point of vie 
of its individual possibilities. 
We are too prone in this country to use one material as a su! 

stitute for another. Our markets abound in imitation marb! 
imitation stone, imitation wood, in fact, imitation everythin, 
Sound logic and a modicum of common sense as applied to arti 
tic design in concrete is certainly capable of producing son 
very new, characteristic and interesting results. 

The use of concrete has evidently come to stay, but we shou! 
not throw every other material to the winds for the considerati: 
and exclusive adoption of this fad, irrespective of the type a: 
character of the building proposed. Concrete has a definite u 
just as any other building material has, and it should be en 
ployed when the logic of the situation and other affecting ci 
cumstances dictate its use. 

{From Mr. LOUIS DE COPPET BERG, New York, N. Y.] 

CONCRETE was used—and used intelligently—by the French 
century ago. In Eastern countries and in other warm climates 
for centuries—it has been approximated by their heavy “mud 
dwellings, the walls being as much as a yard or more in thick 
ness, both to keep out heat and resist earthquake shocks. But 
with us the use of concrete is comparatively recent, but making 

astounding progress. 
We have used it in floors for a decade or two, in various 

ways, but now we are beginning to use it as well for columns, 
walls, in fact every part of a building; making practically mono 

lithic constructions. We are enabled to do this by the fact that 
we can now supply to concrete the necessary tensile strength, by 
introducing wrought-iron, or steel, reinforcement, whether by 
means of exceptional shapes, wires, twisted iron or steel; or 
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GRAIN EXCHANGE, 

iron or steel artificially stretched to reduce its primary elonga- 

tion, etc. 
There is no question that the future construction of a ma- 

jority of our American buildings spells CONCRETE REINFORCED, 

and with the biggest capitals at that. 

With this upheaval in constructional methods, naturally arises 
your question: “How shall we treat concrete artistically?” In 

other words, shall we hide it, or boldly acknowledge it in our 
designing ? 



A properly designed building should not only be pleasing to 

the eye, but should announce to every beholder, through its de- 
sign, the object or use of the building, and similarly—I claim 

the nature of its construction. 
Of course, we can build reinforced-concrete buildings, with 

so and so many inches left off the front, and anchors sticking out, 

ready to receive the “applied” design of the architect. But that 
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EXCHANGE FLOOR: GRAIN EXCHANGE, 

is not the question—I take it—but how to make concrete, itself, 
wsthetic. 
My own idea was conceived from an experiment in Canada, at 

Ottawa, some ten years or so ago, when the expert of a certain 

conerete-construction company did not show up on time, and 
there being no time to waste, | undertook to carry out the con 
crete construction without the expert; the reinforcing steel 

having previously arrived. | used planed pine boards, and 

through fear that the water would be absorbed from the concrete, 
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ENTRANCE FLOOR: GRAIN EXCHANGE. 

I had the boards watered, and the first layer was put in in the 
way of cement, rather than concrete; then the concrete was put 
in as is customary, in the usual proportions. When the boarding 
was removed I noticed that every grain of the pine could be 
seen in the concrete. This led me to think of the possibilities 

The American Architect. 1605 

of cement concrete finish on the front of a building; though at 
the time we were hardly thinking seriously of concrete wall 

construction. 
Now, this leads up to the very question which you ask: it is 

my opinion that we can get a fine concrete, practically almost 
cement, finish on a concrete wall, which will answer every truth 

ful design, acknowledge the construction behind it, and at the 

same time be esthetic. My idea is to keep back the solid con- 
struction one or more inches, as may be necessary, finishing it 
to properly roughened-up, or cross-sawed boards, so that the 

ultimate finish will take a good hold; then to pour in, in the 
way of a liquid cement, a very fine\ liquid concrete as a face 
finish. In some parts using moulds which will make the ultimate 
finish, in other parts putting wire, or other anchors to receive 

the applied finish, which can be cast in similar cement, or fine 
concrete work. 

I send you some drawings prepared by me for a Canadian 
company which are intended to be executed entirely in concrete 

work, with such a finish as | have described. 
My proposition is to make the pinnacles, corbels, dentils, in 

fact, all the ornamental work, of very fine concrete, almost, you 
might say, cement work, and apply them to the building, secur 

ing them with dowels or anchors. 

The idea is to build up the wall with its roughened surface, 
story by story; then to set the moulds for the outside work, 
pouring in the finer stuff for the finish, where not applied. Con 

crete work will lend itself very readily to applied ornamentation 

of any kind. 

As firmly as I believe that concrete is the future construction, 

SECTION : GRAIN EXCHANGE 

I also believe that it will lead to more intelligent designing, 

designing that will be in keeping with the object of the building 

and its construction. 
There can be no objection to the use of inlaid work on con 

crete fronts, such as rough-pointed stones, marbles, etc., or th 

smoother mosaic or glazed tinted tiles, or similar materials for 

spandrels, panels, ete., but I believe that architects should bé 

truthful above everything when designing, and not use thin 

ashlar and other devices, to mislead the tenant as to the valuc 

of the wall. 

I believe that concrete construction and its decoration—nat 

urally applied—will lend itself to almost any design or style of 
architecture, excepting possibly the very heavy modern French 
Renaissance with its tremendous projecting mouldings, tremen 

dously emphasized by the size of the buildings, over and above 
its original Greek models. To be sure, these projections might 
be reinforced by iron construction, but even then the shrinkage 
would probably make it impossible to carry them out practi- 
cally. But, honestly, I think this loss would be a gain to the 

beauty of the decorations of our city 
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Now, as to color. Shall it be painted? By no means! If you 
want the natural color, use steel brushes in cleaning down to 

remove such gloss, or sweat spots as may appear. Or, better yet! 
color your exterior fine concrete with cement finish, and do it in 
this way: In place of gravel or sand, use finely ground and 
various-colored terra-cottas and bricks in the mixture, and pro- 

portion them as you would in. painting a water-color, or an 
oil so as to offset the green-gray effect of the cement and bring 
out the color effect you desire. 

{From Messrs. CARRERE & HASTINGS, New York, N. Y.] 

WE have really given very little study or thought to the use 

of reinforced-concrete, excepting as a structural material, but 

from such examples as we have seen and such consideration as 
we have given the matter, it would seem to us that the material 

is tractable. If used with discrimination and judgment on logical 
lines of construction, with the introduction of other materials 
for decorative purposes, whether stone, terra-cotta, brick, tile 

or stucco, and especially, in view of the coldness of the material, 
if color is properly used and distributed in the ornamentation, 
we believe it to be susceptible of application and development 
on artistic lines. 

This is best shown in the Blenheim Hotel at Atlantic City, 
N. J., which has many points of interest. The difficulty with 
this material is that it should be used in an ingenious rather 

than an artistic manner; also that it should be applied in imita- 

tion of stone rather than as a distinctive material with its dis- 

tinctive characteristics. 

We feel, on the whole, that this material is only adaptable to 
utilitarian buildings or commercial buildings, and picturesque 
schemes, but in no way fit for the more serious monumental or 

classic buildings, whether of a public or private character. 

We would be interested in the application of this material in 
a building like the Ponce de Leon Hotel. We would not think 

of it, however, for any building within the metropolitan district, 
excepting strictly industrial or commercial buildings. 

[From Mr. GEORGE CARY, Buffalo, N. Y.] 

Tue architectural expression of reinforced-concrete, like that 

of the skeleton construction, is bound to be masked or covered 

unless the concrete construction is shown on the fagade as part 

of the design. 
The structural lines may be shown in the veneer, whatever the 

material for the exterior treatment. This may be done by em- 

phasizing the constructional lines in the exterior treatment. If 

there be no visible roof or no reason for projecting cornice, the 

flat factory-like appearance can readily be overcome by the 

treatment of flat lines, flat panels or color-effects. 

The Saracens, Etruscans and Egyptians understood the logical 

treatment of building better than most architects of to-day. Why 

do so many architects feel the necessity of a galvanized-iron or 

cheap projecting cornice, when the object is neither to shed the 

rain nor shield the windows below from the sun? They feel 

it is a necessary “architectural effect,’ when an effect much more 

logical and practical might be secured by the band or flat 

decoration. 

If the aim be to show the concrete structural lines on the 

exterior, let the boxes, into which the concrete is poured, be 

patterns or dies that can be used again, as the plasterer uses his 

moulds again and again. 

Unless a contractor has his own forms and tools, the con- 

crete construction will not be an economical means of construc- 

tion. The cost of making a mould or die of glue is not great 

when these same ingredients may be used over and over again, 

as each architect differs his design. 
Concrete treated from sculptural moulds has at a distance the 

effect of stone and is far less costly than veneering the concrete 

with any building material. 

[From Mr. THEODORE M. CLARK, Boston, Mass. ] 

In and about Boston the most satisfactory concrete walls are 

those finished with a coat of cement rough-cast. This suits 

the comparatively rough character of the material, and gives 

a texture well adapted to the large surfaces of walls cast in 

plank moulds, or laid up with building-blocks. Whether it may 

not, in future, be possible to devise a better finish is an open 

question. Personally, I incline to the belief that the most prom- 

ising outlook for the artistic development of concrete construc- 
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tion lies in the direction of a revival of what is popularly kn 
as “stucco” architecture, but with the difference that our mould 

and cast work, instead of being executed in lime and plast 
precariously attached to greasy brickwork, can be in La Far 
cement, or perhaps, in the white Portland cement which 
promised us before the present season is over, and attached 

firmly to the concrete beneath as to form practically one b 

with it. Among architects, “stucco” is almost a term of 
proach; yet about nine-tenths of the Italian palaces, includi: 
many masterpieces of Palladio, Sansovino, Scamozzi, Ale 

and the other great architects of the Italian Renaissance ; 

executed in stucco; and, in the hands of the German archite: 

particularly in and about Munich, Frankfort and Dresden, stuc 
often treated with color or sgraffito decoration, has given so: 
of the most charming modern buildings in Europe. With 
resources that our cement industry now affords, we should | 
able to follow these examples very successfully. Where a smoot 

finishing coat is to follow, all necessity for lining the moul: 

with cloth, to prevent the joints of the boards from showing 
the wall, or for trowelling the faces and arrises, or patchi: 

up at completion, vanishes, and the rougher the surface of tl 
concrete wall, the better the finishing coat will adhere to 

For running mouldings, a smoother and “fatter” mixture tha 
any now in current use would be desirable, but the ceme: 
manufacturers could probably give directions for making suc 
a mixture; and concrete that can be carved as easily as ston 

is already available, where something better than cast ornamen 

is needed. We know from innumerable Italian examples wha 
beautiful columns and pilasters, with their capitals, bases an 
entablatures, and what an endless variety of window dressing: 
and other ornaments can be made with stucco, on a foundatio: 
of rough masonry; while, for those who like novelty, a suitabk 
cement mixture, which can be applied in rough masses to a 
wall, and subsequently carved, would enable us to imitate, and 
perhaps improve upon, the present pretty French fashion, of 
lavishing festoons and garlands of flowers and low-relief figure 
sculpture on the outside of buildings. 

[From Mr. HENRY IVES COBB, New York, N. Y.] 

Concrete and reinforced-concrete construction are being abuse | 

and used in many places where they do not belong, just as ske! 
eton framing has always been. Each construction is most 
admirable for its legitimate purposes, but there are a lot of 
engineering absurdities going up. 

[From Mr. GUSTAVE W. DRACH, Cincinnati, O.] 

REINFORCED-CONCRETE construction has gone beyond the experi 

mental stage with us here in Cincinnati. I myself have built 
a large number of buildings using reinforced-concrete in a great 

many different ways. I have constructed some very heavy ware 
houses with brick bearing-walls and reinforced-concrete floors, 
beams and interior columns. I have built some, using a rein 

forced-concrete skeleton frame filled-in with brick curtain-walls 
just as you would in a steel-skeleton frame. I have also put 

up several buildings where the entire front, columns and decora 

tions were of cast concrete. I have built spans from 20 to 65 
feet long carrying a live load of from 200 to 600 pounds per 
square foot. 

Several of the other architects here have also used reinforce: 
concrete treated in various ways architecturally; all of them 
have been quite successful. We have not had a single failuré 

here in Cincinnati. 
We find that the work can be done as rapidly as any other 

method of construction, more economically than many other 

methods and with more permanent results. 

It is important that the reinforcement be properly designed, 
and, of course, very important that it be properly executed. The 

execution of the work needs very close inspection. 
I think that very shortly this method of construction will be 

better understood by architects and engineers generally and will 
undoubtedly come into general use. 

{From Messrs. ELZNER & ANDERSON, Cincinnati, O.] 

REPLYING to your letter of April 8, asking for some ideas 

on the artistic treatment of reinforced-concrete, we beg to en 
close copy of a paper [See page — of this issue.] written by our 

Mr. Elzner on this subject, which was read at the late convention 
of the Association of Cement Users, Chicago, in January. 



{From Mr. J. J. FLANDERS, Chicago, Il.] 

I RECEIVED your letter, in which you request an expression of 

ideas on reinforced-concrete, at a time when I am in the position 
of the “man who attempted to build a house from ideas obtained 

from foolish journals which tell how to do impossible things 

and ridiculous stunts in the home building line.” 
Some attention had been given to the subject of concrete, in a 

limited way, in its use for foundations, walls and floors, when 
circumstances led to its use in the construction of a residence 
for myself. One of the arguments which induced the decision 
was its economical cost compared with other materials, an argu- 
ment which experience showed was as reliable as the statements 

concerning the limited tons of fuel consumed in some house- 
heating plants before installation, when winter’s trials demon- 

strate the unreliability of the maker’s figures. 

The decision to enter into the project of building a concrete 
house was not made without due consideration, but as the diffi- 

culties met with are not a part of this letter, they will be passed 

without mention. 
The concrete-block architecture, which I am convinced has un- 

developed merits, did not appeal to me and was dismissed from 

consideration, and mixed concrete, reinforced and built in forms, 
was decided upon. The exterior walls are of hollow structure, 
12 inches wide, formed of two 3-inch walls with a 6-inch void 
between. The 3-inch walls are reinforced by steel verticals and 
horizontals, suitably placed and united to each other, forming 

a metal lattice in the center of the concrete. ‘The walls were 
anchored to each other by metal ties so that a stable wall was 
obtained with the minimum of material. The interior floor- 

supporting walls were single, built of 4-inch thick concrete, 

reinforced in a similar manner to the exterior walls. The metal 
reinforcement was such that fissures in the monolith, by reason 
of the placement of new to old material or by unequal adjust- 

ment, were avoided. 
The appearance of the walls when the forms were removed 

was a subject of concern, and investigation and thought were 
expended to obtain what was hoped would be an artistic effect 

that would show its birthmarks not too obtrusively. 
Crushed limestone, from the size of a pea to a hazel-nut, with 

torpedo gravel formed the aggregate for the concrete. In the 
cement was used a minor percentage of hydrate of lime and the 

mass was mixed automatically in a continuous proportional 

machine mixer, coming out from the mixer very wet. On re- 
moval of the forms, this mixture gave a wall-surface which 

showed the irregular sizes of the crushed stone, and as none of 

the pieces was larger than would pass through a 34-inch mesh, 
there were no large voids in the surface. It was difficult to 

prevent the workmen tamping the concrete too much, for as the 
mass was placed very wet in the forms it was only necessary 

to work it to place with a light metal rod to settle it. Using 
weighted tamp tools brought the particles of sand to the sur- 

face and resulted in a smooth surface next the dressed boards 
which was not desired, but which could not always be avoided 
because of lack of experience and care of the workmen. The 

columns and capitals supporting the veranda roofs were cast 
hollow, in sections, and when hard set in position in the building. 

The concrete for these was formed of torpedo sand and cement 
without crushed stone. The surface of the columns was of a 
smoother texture than the walls of the house and has an appear- 
ance resembling sand-finished plaster. No attempt at ornate 
or moulded courses was made. 
A part of the wall-surface was trowel-plastered with neat 

cement to give contrast and relieve its monotony. These trow- 
eled surfaces are horizontal band-courses on the building and 
frames around the window openings. The variety obtained 
from this treatment is pleasing both in form and color contrast, 
while it is comparatively an inexpensive treatment. 

{From Mr. J. H. FREELANDER, New York, N. Y.] 

I rEGRET that I have not been able to give more time to the 

consideration of the subject of artistic treatment of reinforced- 
concrete. The subject is extremely fascinating, and there is 
much to be said, it seems to me, on the decorations and exterior 

concrete surfaces. 
In regard to the general color, I believe it best to apply 

same after the finished cement coat has been trowelled, and not 
to attempt to mix it with the cement beforehand. In this way 

an infinite variety of shades can be obtained. An occasional bit 
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of colored terra-cotta, sparingly used, greatly enhances the effect 
of cement and concrete treatment. 

[From Professor A. D. F. HAMLIN, New York, N. Y.] 

ProFessor HAMLIN’s views will be found incorporated in an 

article, “The Architectural Problem of Concrete,” elsewhere in 

this issue. 

{From Messrs. HORGAN & SLATTERY, New York, N. Y.] 

It may be assumed that reinforced-concrete construction has 

passed the experimental, and is now in the trial stage. 

The reinforced-concrete work done through this office, we 
may say, has been uniformly successful, owing, we believe, in 

a great measure, to the rigid testing of cements, careful inspec- 

tion of materials, and constant and close supervision of the mixed 
materials, as deposited in the forms. 

Granting that the problem is properly designed, the quality 
of cement and the degree of supervision exercised are the prime 

elements of success. 
We designed, we believe, the first reinforced-concrete struc- 

ture in New York City, about seven years ago, situate on the pier 

at the foot of East Sixteenth Street, to be used as a Bacterio- 

logical Laboratory for the Willard Parker Hospital. 

BACTERIOLOGICAL LABORATORY, EAST SIXTEENTH STREET, NEW YORK. 

In our opinion it is feasible to so design a reinforced-concrete 
structure as to obtain an artistic effect equal to a stone treat- 
ment. ‘The mass can be made to appear monolithic, by omitting 
any imitation of I I stone treatment, and letting it show as though 
it were designed in plastic material, and not in imitation of stone 

or stucco treatment. 

Large moulded cornices can be cast as the building is erected, 

and small ornamental work may be applied after completion 
of the shell. 

It would seem that distinct color treatments, a modification 

of the “scag” method, could be arrived at by the use of stains 
in the cement mortar, plastering the stained material against 
the forms to a thickness of, say, one inch, before the body of 

the shell is filled in. We have attempted this on a small scale 
in a2 country house, and it has been fairly successful. 
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is a new one, and the possibilities of color treatments 
but some experiments in practical application will 

part of architects bold enough to assume 

Che field 

ire apparent, 

i required on the 

he risk. 

[From Mr. GEORGE KELLER, Hartford, Conn.] 

lo your request of recent date I can not offer much in reply. 

| built the first building in New York City, for which a permit 

by the Department of Buildings, that complied with 

buildings 
was issued 

for the 

1e design I consulted with the Hennebique 
them 

requirements “fire proof class” of 

W hile preparing t] 

and the reinforced-cement companies and learned from 

that it is much more economical to build curtain-walls of brick 

than of reinforced-concrete, while, on the other hand, it was 

ich more economical to use reinforced-concrete for the struc- 

sTUCCO AND MOSAIC COLUMNS IN THE NAPLES MUSEUM 

of wuilding than if the usual skeleton-steel system 

were adopted [his determined me to use reinforced-concrete 

f he posts, girders, stairs, floor and roof slabs, so that 
e of the reinforced-concrete was exposed to view on the 

x gh the construction was visible in the interior 

s good an architectural effect, artistically speak- 
g, ( duced for the same outlay of money, by using 

rced-concrete as by using the usual building stones and 
icks, in the present stage of this system. Probably, in time, 
s disadvantage will disappear, after workmen have had more 

ractical experience in the application of a decorative surface 

I emorial, where buildings were of concrete or 

é ey have been faced with a coating of stucco, glazed 
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or unglazed tile, porcelain, colored marbles, mosaic, or terra 
cotta. The porcelain pagodas of China, the tile-faced remains 
found in Assyria, the walls and columns coated with mosai 
embedded in cement to be seen in Pompeii, Rome and elsewher« 
in Italy, are examples. In Italy many of the fagades of the 
cathedrals and churches are encrusted with moSaic and beautiful 
marbles, as may be seen in Orvieto, Verona, Rome, ‘etc. 

COURTYARD OF THE PALAZZO VECCHIO, FLORENCE, 

If I were commissioned to design a building entirely of rein- 

forced-concrete, I would probably wish to have a large part 

of the surface of the exterior treated polychromatically, using 
glazed or unglazed tile, colored terra-cotta, marbles or mosaic 

lhe doors, windows and other openings would be spanned either 

by straight lintels or girders, the arch being suppressed as in 
Parthenon. 

midal or domical, it would be covered with glazed tile, a beautiful 

Parkhurst’s 
Palace in 

the If the roof were visible, either sloping, pyra 

example of which is to be seen in the dome of Dr. 
Madison Avenue. The Ducal 

lower, the Palazzo Consiglio in Verona, and the before 
mentioned Cathedral of Orvieto are fine examples of the uss 

of color. A beautiful treatment, recalling the Giralda in Seville, 

would be to employ surface ornament arranged in panels, and 
of either cement or terra-cotta 

to the design and remove the severity of the horizontal lintels, 
the heads of the openings might be filled with perforated orna- 

ment or lattice-work suggested from the other 

\rabic I am aware that the office of the Hennebique 
Company in Paris and other buildings in Europe have the ex- 
terior he cement finish, but the and a 

finer effect could be had at less cost than the modeling and cast- 

church on Venice, 

Giotto’s 

cast In order to give variety 

Alhambra or 

sources 

showing t color is bad, 

ing of the applied ornament involved, by the use of tile or terra 
for a little more 

might be employed. 
cotta and expense beautiful marble inlay or 
mosaic 

{From Mr. ADIN B LACEY, Philadelphia, Pa.] 

“How best to treat reinforced- 
an artistic or architectural effect is sought,” in 

my opinion, is that it is better to clothe the reinforced structure 

the structure is 

THE 

concrete 

answer to your question, 

when 

with other materials, steel covered 

Che natural 

while in Germar 

same as a 

cement or concrete is not artistic; and 
ty they have found a method of coloring it, as 

witnessed in the German exhibit at the St. Louis Exposition, it 

not yet to knowledge been done here satisfactorily. 
Further, the great absorption of moisture by concrete is against 

its use externally 

color of 

has my 

rhis, as I am given to understand, has been 

addition of hydrated lime to the extent of 15 
per cent. of the weight of the cement used in the mixture. 

1 
overcome by the 

{From Messrs. LORD & HEWLETT, New York, N. Y.] 

WE do not feel that we have any very interesting opinion to 

express at the present time in regard to reinforced-concrete con- 

struction. 
We that most interesting work can be obtained by 

the use of concrete in block form, but, up to the present time, 

believe 



we have seen no reinforced-concrete construction which has been 
sufficiently perfect to make possible the satisfactory carrying 
out of any architectural design, no matter how satisfactory the 
design itself may be. 

{From Messrs. MAURAN, RUSSELL & GARDEN, St. Louis, Mo.] 

WE are in receipt of your inquiry, which interests us exceed 

ingly. We agree with you that, up to the present time, archi- 
tects in general have been more concerned with structural diff 

culties than with the study of a logical use or expression of 
this construction in the matter of architectural design. We can 

not bring ourselves to believe that concrete should be clothed 

with a veneer of any sort, in just the same way as our steel 

skeletons have been covered, but rather that it should be used 
as a structural material which can also be made acceptable in 
design with some combination of flush panels or patterns made 
of brick or tile set in the concrete, which might be used on the 

exposed structural concrete—possibly bush-hammered to lend 
itterest, 

In a few days we will send you a drawing which we have just 
prepared for a commercial building designed after this fashion. 

lhe piers and lintels of the first story being covered completely, 
for practical reasons, with glazed brick in two colors while, 
above, piers and lintels are left exposed and the panels under 
windows are faced with the same enamelled bricks worked in 
patterns. We must ‘admit that in working out this design we are 
still groping for a true expression of materials under con- 

sideration. 

{From Mr. W. G. MITCHELL, San Francisco, Cal.] 

I THINK it is Ruskin who says that “a building only begins 
to be architectural when something is added which is not abso 

lutely indispensable.” In this | agree. The architectural reaches 

beyond the utilitarian, and if in reinforced-concrete we are to 
confine ourselves to anatomical lines, posts, girders and floor 
slabs worked out by formula, | do not see that we are to get 
anything much more interesting than the steel frame of the 

skeleton-construction type. Structurally, in my estimation, re 
inforced-concrete admits of greater possibilities than any of 
the materials hitherto used in the art of building, for on account 

of its cohesive strength, its capacity to withstand compression 
and its monolithic character, it can be used as a vertical post, 
horizontal beam or slab, and, furthermore, projected as a canti 

lever in a manner which perhaps is only possible with wooden 
construction. But Portland-cement concrete has an ugly color 
and must be covered with some surface other than its own. 

The beauty of stone lies not only in the color it possesses and 

which all artificial substitutes fail to equal, but also in the end- 
less variety of color from stone to stone, giving the whole 

a charm compared to which all artificial compositions imitating 
stone are lifeless. This brings us to the conclusion that an 
imitation of stone in concrete is not a rational solution. 

First, then, I look to the plasterer’s and modeler’s art to em- 

bellish a reinforced-concrete building. The pest, the arch, the 

lintel, the projecting balcony, the overhanging cornice, the 

groined ceiling and above all the dome are eminently suited to 
the material; but for the artistic finish of these we must loo! 
fist to the plasterer and modeler. Where the building has not 

to be all windows I look for beauty to great, smooth surfaces of 
tinted plaster with, at the window and door openings, embellish- 
ments in rich examples of the modeler’s art applied to the sur 

face after the structural part has been completed. The whole 

tinted in some of the many tones that they apply so successfully 

< 

in Mexico to their stucco buildings, ranging from pale blue and 

delicate green to the pinks of the sea shell and the stronger 

tones of orange and the like, or the whole brilliant in the white 

of the pearl or the restful white of ivory, or partly colored or 

decorated with bands and stencils. Where money is more plenti- 

tul, the flat surfaces may be covered with colored tiles. 

In my experience I recall only one successfully treated build- 

ing of this character; it is in the city of Mexico; the tiles are blue, 

orange and white, or mosaic (marble or glass) or slabs of marble 
may be successfully used. 

The idea to be shaken off is that the architect is to be tied 

down to the least concrete that will do the work in safety. If 

owners will agree to pay only for that they cannot hope to get 
anything at all presentable, not to say beautiful, in reinicrced 

concrete. 
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The stucco of Italy and Spain show that beauty is not incon 

sistent with the use of this material, but we must remember ail 

the time that Portland-cement concrete or plaster is about the 
ugliest material used in all the builders’ art. If you can afford 

nothing more, give it a coat of whitewash. 
If structural lines only are to be allowed, the buttress and 

tracery of the Gothic suggest themselves as possible solutions. 

{From Messrs. MORGAN & WALLS, Los Angeles, Cal.] 

REINFORCED concrete is a structural material the same as steel, 

and we see no reason why it cannot be masked and treated, the 

same as we would a steel building, with terra-cotta, brick, stone, 
or any other material that the architect may choose to use. Wé« 

have used terra-cotta on the exterior of our buildings where 

reinforced concrete is used structurally in precisely the same 

manner as when steel has been used, and pressed brick or stone 

can be used in the same manner, being supported on ledges and 
thoroughly anchored, the same as we would handle a steel struc- 

ture. 

Of course, if one wishes to study economy and honest ex 
pression of construction he can finish the concrete direct, carry 

ing out any order, or any other architectural decorative features 
that he may wish to incorporate in the building. The archi 
tect has just as much scope in the treatment of a reinforced 

concrete building as he has in a structural steel building. Cost 

is the only thing that curtails him in any treatment that he 
may desire to make of the building. It is less expensive and 

perhaps fully as effective treated wholly as cement, all moulds 
and other enrichments being cast or run in cement. 

{From Mr. D. H. PERKINS, Chicago, I1.] 

THE easiest way to answer your question and tell how to use 

concrete is to tell how not to use it. 

In my opinion it is not desirable to use it as anything but 

concrete. It should never be used in cast blocks to imitate stone 

\bove all the Classic orders and ornaments which are character 
istic of stone and of the chisel should not be cast or moulded in 

concrete. I believe that this material should be used in large 

unbroken surfaces as roughly as possible, with no attempt at 

a “slick” finish. 
The best work that I have seen has a surface made of large 

pebbles or large broken stone which, if the building is large, may 

be in pieces as large as small egg-coal. If a smoother material 

is desired for trimming window and door openings, it is easy to 
insert pressed-brick, cut-stone or terra-cotta 

In your question you ask for an expression as to how best to 
treat reinforced concrete when an artistic or architectural effect 

is sought. In general, reinforced concrete is used for floors and 

‘olumns and has nothing to do with the artistic effect of the 

exterior of a building. 

When concrete is used in large wall-surfaces I would regard 

it simply as masonry and not a question of reinforced concrete 

If, on the other hand, an office building is to be erected an: 

the piers must be small, | believe the best method is to concea 

{ 

l 
it entirely, and place cast-iron or bronze frames around all open 

ings and fill in from one frame to the next with mosaic, tile or 

thin terra-cotta set in pattern, allowing the surface to be entirely 
cecorative rather than structural in effect 

[From Mr. W. L. PRICE, Philadelphia, Pa.] 

REPLYING to your recent request, would say that I have writtet 

an article on the subject of “The Possibilities of Concrete Con 
struction from the Standpoint of Utility and Art,” for the Amer 
ican Association of Portland Cement Manufacturers, in which I 
said about all that I have to say in that regard at the present 

time. The Association doubtless would be very willing to provid 
inquirers with a copy of the paper in question. 

[From Messrs. RENWICK, ASPINWALL & TUCKER, New York 

N. Y.] 
LIKE many other architects we are greatly interested in rein- 

fa 

building, beyond the foundations. We have used it in a number 

of instances in the country for walls and pergolas and enclosures, 

forced concrete, but have never used it in construction 

and have made several plans to be carried out later. We con 

sider it the coming material for building, but think it is still in 

its infancy in its mode of construction and that it will take some 
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time to solve this question. Of course frost, which prevents its 

use in extremely cold weather, is against it, but we have a great 

deal of faith in it. 

[From Messrs. ROGERS & MAC FARLANE, Detroit, Mich.] 

WE have tried three times to write an answer to your letter 

in reference to the “architectural treatment of reinforced con- 

crete,” and each time the letter when read meant nothing. 

The question is entirely too broad for an answer. 

Reinforced concrete is a matter of construction, like steel, and 

if we are ever to give an expression to reinforced concrete as 

such this expression can only be gradually put into concrete 

form, and I do not believe we will ever be able to give a special 

architectural treatment to this construction any more than we 

have been able to give a special treatment to steel construction. 

It would seem rather fitting to give such a building an exterior 

cement finish, though we can see no special reason why concrete 

columns and beams should not be encased in stone, brick or 

terra-cotta. In this latter case, of course, there is no real con- 

crete expression. Why try? 
After all a concrete building really results in flat surfaces, 

which must be decorated without great projections. 
Personally we prefer flat pilaster treatment as being within 

the limitation of concrete workers, and yet such a treatment 

leaves a broad field for individuality of design. 

[From Messrs. ROSSITER & WRIGHT, New York, N. Y.] 

THE great trouble concerning architectural and artistic effects 

in reinforced-concrete construction is the lack of competent and 
skilled mechanics to execute the work. In country work, for 

example, it ought to be possible to-day to build fireproof houses 

of concrete and they could be made to express the very best kind 

of simple and direct architectural style. Broad masses of wall- 

surface, simple roof lines, an accurate and logical reflection of 

the plan in the design will produce charming houses in concrete. 

Simple mouldings, enrichment of window and door openings 

and color applied to walls are all to be employed with most 

promising results. But where are the intelligent contractors and 
workmen to do this work? We have found it very difficult 

to find any except in the cities where the price is prohibitive for 

country work. In the city you can get the work done, but there 
ate few contractors even there who understand the work. Five 
years hence it will be different. We ought by that time to have 
an educated class of workmen capable of doing ornamental work 

of all kinds in cement, and the cost of executed work should 

be such as to encourage the use of fireproof and permanent con- 

struction. When that time comes we look for a great improve- 

ment in the architecture of all average construction. Even in the 

hands of ignorant and unskilful architects design will be im- 
proved, for “features” must give way to straightforward con- 
struction and it will be more and more difficult to construct 
ornamentation. Furthermore the art of properly ornamenting con- 

struction will revive, for with the use of rigid material must 
come a fuller realization of the fundamental truths concerning 

artistic adornments. Imitation of stone or brick construction is 

not likely to be attempted in concrete, when it becomes economi- 
cally possible of universal application to all ordinary structures. 
There is more probability of correct design within the neces- 

sary limits of the use of the material. Rich color effects, the 
use of mosaics and proper ornamentation of structural design 

are to be looked for, culminating possibly in a more distinct 
and differentiated style of architecture. 

{From Messrs. SAXE & ARCHIBALD, Montreal, P. Q.] 

WE have constructed no buildings with reinforced concrete in 

its entirety, not that we have anything against the system as a 

system of construction, but we are decidedly against the present 
method pursued in carrying out the work, viz., the preparing of 

plans by the engineers of some of the reinforced-concrete systems 

and the later handing over of the work to contractors often 

ignorant of the construction. That is the reason we have turned 

down several propositions in our city, and as far as we can 

judge it is the reason why there are so many collapses in rein- 
forced-concrete buildings. 

[From Messrs. SOMERVELL & COTE, Seattle, Wash.] 

In discussing the artistic treatment of reinforced-concrete con- 

struction, the term may be taken to stand for two separate sys- 
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tems in so far as expression of material is concerned. The first, 
where the columns, girders and floors alone are of reinforced 

concrete, is amenable to the same artistic laws which govern any 

system of decorated skeleton-frame construction, as the con- 
structive members may be assumed to take the place of steel. 

In the second phase, where the exterior walls as well as the 
constructive members are of concrete, the problem of exterior 

decoration admits of no such latitude of treatment. Here the 

wall itself should be expressed by a plastic quality in the design 

—the possibilities of which are as yet in their infancy. 

The greatest objection so far encountered in exterior cement 

finish is the lack of life and color incident to this material, and 

every effort should be made toward the discovery of a substitute 

which will be susceptible of a permanent range of colors by ad- 
mixture of pigments—and at the same time be impervious to 

the weather and sudden changes of temperature. Should such 

a material be found, and no doubt it will be found, the problem 

of true expression will rest on the individuality and ingeniousness 
of the designer. In this connection there is no reason why 

tiles of plain or varied pattern should not be considered as 

appropriate material, provided, however, that they be plainly 

treated as tile incrusted in the surface of the wall. .This opens 

up a range of design of unlimited scope in composition and 

color and may, when developed, tend to relieve our thoroughfares 
of their present lack of interest. 

Some of the secessionists in design have already accomplished 
very good pioneer efforts in the direction indicated, and no 

doubt the time will gradually arrive when a new style, founded 

absolutely on truthfulness of expression, will supersede the pres 

ent crude attempts to treat a cement construction as though it 
were of steel or masonry. 

{From Messrs. STONE, CARPENTER & SHELDON, Provi- 

dence, R. I.J 

WE have yet to see reinforced concrete used in any way to 

produce an architectural or artistic effect and have not had 

occasion to use it where either was necessary, although there 

have been times when we should have been glad to use it, if we 

could have had any confidence that raised or depressed patterns, 
horizontal or vertical sinkages or satisfactory surface-texture 
could have been secured. We have never yet seen any work 

done with a good, straight and continuous arris or uniform sur- 
face, free from pits and exposure of the coarser particles of the 
concrete. The surface of the Harvard Stadium, which was 
pointed with compressed air tools, is the most satisfactory surface 

that we have seen. . 
We are seekers after just the kind of information desired by 

you, and shall be glad to learn from others that which we our- 
selves do not know how to perform. 

{From Messrs. STURGIS & BARTON, Boston, Mass.] 

As a partial answer to your enquiry we enclose working draw- 

ings of the Manila cathedral. This building is executed entirely 

of concrete, with the exception of the roof. The dome was de- 
signed for reinforced concrete originally, but on account of 
the expense this was dropped. 

{From Professor RUSSELL STURGIS, New York, N. Y.] 

Your communication of the 8th is before me, and is of the most 

interesting character. I am only sorry that my own experience 

as a practising architect came to an end before the introduction 

of reinforced concrete as a material easily accessible. I have had 

no practical experience with it whatever. 
In common with other students of the fine art of architecture, 

I should fear that any attempt to build in monolithic or solid 

masses would be ruinous to external effect, and equally so to the 

larger and more interesting interior design. In architectural 

work much charm results from the slightly irregular surfaces— 

one stone, one brick, one block of terra-cotta offering a slightly 

different angle to the rays of light from that offered by another 

unit of the wall. A column of marble or limestone is far more 

beautiful with a shaft made up of many rather small drums. 

Again, the slight differences in color are invaluable, and the 
beauty of a rough brick wall is greater than that of a wall of 

face-brick, chiefly because the divergence in hue and even in 
tone is considerable. 

If we are to substitute for the old masonry walls new walls 

cast in a single block, then we must consider what the Greeks 



did with their work when it had been made to look monolithic 

by being covered with stucco. They built of soft stone habitually, 

and covered their surfaces with hard and perfect plastering of 

some kind; but this they did as a preparation for brilliant poly- 

chromy. That, indeed, would be supportable! That, indeed, we 

could face without shuddering! If one would build a 

monolithic church, having first considered very carefully the 

effect of brilliant color and the pattern with which he proposes 

to decorate his church, then, indeed, we should rejoice to follow 

his experiment ! 
We can hardly hope for that, however; and as long as pseudo- 

Roman colonnades are the only things desired by architects, we 

must hope that concrete will not replace stone for the artistic 

parts of our buildings. 

some 

{From Mr. LOUIS H. SULLIVAN, Chicago, Il.] 

My experience with reinforced concrete, by trend of circum- 

stances, has been rather limited, and confined almost entirely 

to floor-slab work; thus, while I have investigated its construc- 

tive possibilities with considerable care, I have considered its ar- 

tistic treatment only in a figurative sense. I have scarcely a 

doubt that it will lend itself to effective exterior treatment, espe- 

cially, perhaps, in the way of inlays or mosaic effects, provided 

the scheme of the building is designed in the beginning for such 

results. Reinforced concrete, like all other material, it should be 

obvious, must be designed in accordance with its essential nature, 

and I have no doubt that if this is taken as a basis extremely 

interesting and varied results might be obtained. 
is but a general statement of my views, on general principles. I 

have long desired to execute some effective exterior work in 

this material, but the opportunity not having presented itself, | 

cannot, of course, discuss the matter in detail. 

This, of course, 

{From Mr. J. E. TOURTELLOTTE, Boise, Idaho.] 

I HAVE tried various methods to get an architectural effect in 

reinforced concrete, and have succeeded partially. I think the 

common effort of the concrete-block manufacturers to produce 

an imitation rock-face, such as is obtained by pitching off the face 

of sandstone in the ordinary manner, is the reason architects, 

as a rule, are so prejudiced against concrete stone. 

No one can cast concrete to imitate a surface obtained by 

natural splitting or breaking. I have, in my practice, obtained 

very satisfactory results by casting the lintels, sills or arch-stones, 
as the case may be, and then having the workmen pitch them 

off after the concrete was partially hardened, in the same man- 

ner as is done in pitching face of stone to obtain a pitched rock- 

face. Ordinarily smooth or rigid surfaces, using light colored 
sand in the proportion of (1) of cement to (1) of sand, afford 

the best effects. We, in our section, have very white sand and 

a light-colored cement, so that we get a silver-gray color, and 

the surface, if a very good job is done as per above, resembles 

terra-cotta in appearance, so nearly that it would take a close 
inspection to distinguish the difference. 

I have seen good results obtained for large flat surfaces, like 

the side of a house, for instance, by painting the forms with 
some cheap elastic paint and sanding on same with coarse white 

sand and using the facing against form of (1) sand to (1) 
cement mixture, not too wet; after forms are removed, cleaning 

off surface with a hose. This process gives a soft natural sand- 
finish, similar to the surface of No. 2 sandpaper, uniformly coarse 
and of an even color. 

I do not believe in plastering over reinforced concrete for ex- 

terior work, as, in the majority of cases, the coat will get loose 

from the concrete and look shabby. Making vertical ridges in 

the form by using sand and paint, and making ridges while same 

is soft, and stripping the forms with 
mark joints wherever you wish them, and filling these joints with 

cement mortar, pointing with a concave tool, makes a nice ap- 

pearance, resembling tooled stone laid up in cement mortar. 

I think that very smooth surfaces should be avoided in this 
material, as it looks pasty and cheap. Uniformly rough surfaces 

are to be sought. Finish the surface obtained by the use of the 

form instead of plastering over afterwards. 

Beware of a sloppy mixture for facing. Color should be light, 
to suit me. 

¥¢-inch square strips to 

[From Mr. MORRISON H. VAIL, New York, N. Y.] 

How best to treat reinforced concrete when an artistic or 

The American Architect. 

architectural effect is sought depends very largely upon the spe- 

cial conditions of each individual case, just as with any other 

material. However, there is one rule that should always be 

observed and that is the frank and undisguised acknowledgment 

of its nature, refraining from all attempts to imitate other mate- 

rials. The failure to observe this rule has been the real stum- 
bling-block more often than anything else. Throwing aside all 
attempts at imitation and frankly and freely adopting the peculiar 

properties of concrete opens up a large variety of effects adapta- 

ble to artistic design. Concrete is an extremely plastic material 

and can be easily wrought into form and surface appropriate 

and sympathetic with the style of architecture or the class of 

structure in question. It would be just as great folly to attempt 

to lay down hard-and-fast rules for the treatment of concrete 

surfaces as for the adoption of architectural styles, and it would 

seem quite natural to select an entirely different surface treat- 
ment for a building of Classic design from that for one of Mission 

design. A  highway-bridge with formal surroundings should 

have quite different treatment in this respect from a country- 
road bridge with woodland surroundings, in order to attain the 
best results, although both may be of the same size and general 

shape. And yet the concrete surface is easily made to harmonize 
naturally and artistically with all these different conditions. With 
a very little special preparation and extra labor the surface 
may be varied, from the perfectly smooth and even face of straight 
cement and fine white sand to the rugged, yet uniform, face of 

the coarsest broken rock or gravel brought out more prominently 

by washing before it has fully hardened. All the gradations be- 

tween these two extremes are possible, each with its own texture 

and effect. How natural and effective the bold, rough finish 
on a simple arched bridge over a woodland brook, with the 

nestling brush, the clinging vine and the winding, foliage-bound 
road! and again, how appropriately and harmoniously the clean, 
sharp, fine-grain effect of the smooth finish, combines with the 
pure Classic design. The plasticity and the great variety of 
surface-finish possible with it, make it easily adaptable to almost 
any taste or idea of artistic design. However, its ‘artistic effects 
especially appeal to me in garden or landscape architecture, in 

half-timber design and in buildings in the “Mission” style. The 

coarser grout, carefully screened to even size and thoroughly 

washed, so as to give clean, bold relief, is particularly pleasing in 

the architectural features of landscape work, such as bridges, 
terrace balustrades, garden-walls, etc. In half-timber work the 

texture of the finish should vary somewhat with the size of 

the structure and the broadness of the general design, but should 

never approach the insipidness of a plaster effect. With the 

Mission style the surface should always have the even grain 

and texture of the coarse sand or fine gravel which so pleasingly 
relieves the broad, plain spaces. These surfaces are obtained by 

thoroughly flushing the selected material against the face form, 
removing the form at the proper time and washing the smaller 

particles from the surfaces with water. This exposes the char- 
acter of the aggregate and the uniformity of mixture which thus 

govern the final effect, although it depends somewhat upon the 

extent of the washing. There are other methods of treatment 
which employ steel brushes, rubbing with wooden or stone blocks, 
the bush-hammer, muriatic acid, etc., but I believe that the wash- 
ing method described is the most satisfactory. The forms should 
be properly prepared for this work so that the faces may be 
readily exposed and the form supports should be placed far 
enough from the wall surfaces to permit free access to the 
entire face. The most desirable treatment for the interior sur- 
faces of reinforced-concrete structures would be, first, a thorough 
water-and-stain-proof coating and then plastering with Keene's 
cement for the walls and ceiling, with tiling for the floors. For 
roofs, tile or asphalt on reinforced concrete give the most de- 
sirable results. 

[From Mr. EVARTS TRACY, New York, N. Y.] 

Mr. Tracy’s views and suggestions may be found expressed at 

some length in an article elsewhere in this issue, “The Idiomatic 

Use of Concrete.” 

[From Mr. C. HOWARD WALKER, 

CONCRETE used as a covering is a cast material, set in forms or 

matrices prepared for it, and has not the quality of wrought 

or cut work. If built in blocks, it has the character of an inferior 

artificial stone, of texture inferior to most of the natural stones, 

soston, Mass.] 
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and giving the same impression of strength that is associated 

with stone construction; but when used as a covering to iron it 
is devoid of joints, loses entirely the expression of stone archi- 
tecture and becomes similar in effect to plastering. As it has a 
thicker body than paint, it manifestly conceals the structural 
skeleton and covers joints and minor details with one continuous 

thick coating. 

It is, in its molecular character, similar to stone. and is readily 

made to resemble stone, yet it should, if possible, have its indi- 

vidual character announced. It conceals the iron and does not 

give evidence itself of the strength which lies behind it. The 
first consideration in designing in reinforced concrete should be 

the avoidance of marked stone characteristics, such as the joints, 

tooled surfaces, quoins, corbels, etc., peculiar to stone architec- 

ture; the next should be an attempt to reinforce apparent weak- 

ness in spans, columns, etc., by lines or mouldings which give 

the suggestion of the strength of the concealed iron, t. e., hori- 
zontal lines in the beams, vertical lines in supports. Apart from 

this the surface should be without joints, and if texture is 

desired, it should be of cast or stamped patterns, not imitative of 
stone cutting. The fact that concrete is easily broken at exposed 
sharp angles would suggest that all corners or mouldings likely 

to receive wear should be softened and rounded, rather than 
left crisp and sharp. Also, concrete can be used as a bed as 

well as for a covering, and the insertion of pieces of detail in 

tile, faience, glass or mosaic as Ornament is more readily done 

in a concrete structure than in one of stone and is more con- 

sistent with the material. In fact, oriental architecture of plaster 

and stucco is much more analogous to concrete structures than 

is the architecture of wood, stone, brick or veneers of stone. 

Ornament upon concrete surfaces should be cast or stamped. If 

cast ornament is used, it should not imitate stone or wood carv- 

ing, but be distinctly modeled work applied or set in. Concrete 

surfaces should be granulated surfaces without the impression 
of tooling. It is difficult to realize the strength of iron in 

structure if it is overlaid by materials which have greater body 
and consequent apparent solidity, and it is equally difficult to 

associate strength with slender columns and beams of concrete. 

So, it is important in design in concrete that the structural fac- 

tors should be indicated and that surfaces in concrete should 

manifestly be curtain-walls or panels. A suggestion for treat- 

ment occurs in the framing of woodwork, but in that case joints 

show while in concrete work they are not evident. Champfered 

corners, coves and undercut mouldings employed to avoid super- 

fluous material are all characteristic of concrete structure. In 

many cases all structural features may be unexpressed and the 

concrete remain in unbroken surfaces, merely as a covering. Such 

cases occur when openings are small in area compared to surfaces 

and when there is no expression of column and beam structure. 

Treatment of this character in no way indicates the iron and 

is negative rather than positive in character, but has the advan- 

tage of the broad and extensive unbroken surfaces which are 

so desirable in architecture. It is, therefore, a matter of choice 

whether the iron structure should be indicated or ignored, and 

the choice is governed by the necessity of announcing the iron, 

to give the impression of strength. The two varieties of con- 

crete architecture are the type which is best represented by a 

pavilion treatment, and the type which is merely a concrete 

surface pierced with openings, and with ornament either set in 

or built up on the surfaces. As cracks from uneven shrinkage 

occur in broad concrete surfaces, the division of these surfaces 

into panels either by the insertion of other material, such as 

tile or marble strips, or terra-cotta, as frames to panels, or by 
incised lines, to give play for shrinkage, offers a further sugges- 
tion for surface treatment. 

Concrete has not sufficiently fine character in appearance to 

make it essential that its own surface or texture should remain 

untouched, and it can therefore be painted, equally with iron or 

inferior woods, to give it an even color and an improved appear- 

ance. If finished with a fine stucco coat, it is an admirable back- 
ground for polychromatic treatment, but all attempts to mix color 

with the concrete itself produce little more than crude combina- 

tions of lifeless neutral colors. Its prevailing natural tone 

is a neutral gray, which is colorless even in its shadows, and 

which is an excellent foil to rich and intense color, but is 

comparatively uninteresting in itself. Therefore it either requires 

a better surface than the material, such a surface to be obtained 
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by stucco or paint, or it requires vivid, intense contrasts to give 

it life. These contrasts may be in its details or in its environ- 
ment, and concrete buildings are much more attractive in a 

suburban setting of trees and lawns than they are in association 

with buildings of a nobler material in the streets of a city. 

{From Messrs. WYATT & NOLTING, Baltimore, Md.] 

WE feel that such material and method of construction is 

capable of being treated “with artistic and architectural effect” 
in a manner showing the distinct individual character of the 

material and methods employed in its use. We do not feel that 
any imitation of stone or brick material (or any other material 

used in blocks) is desirable, but that any method naturally 

resulting from a moulding process in the mass, such as low, flat- 

relief ornamentation, not undercut, and an elastic freedom in 

the form of openings, not suggestive of the pure arch or lintel 

construction, is-admissible, and that an effect of broad and plain 

wall-surfaces, in contrast with certain other portions in rich or- 

namentation, is one to be aimed at. This form of reinforced con- 

struction appeals to us strongly as having possibilities of very 

varied and excellent artistic effects, as well as being admirable as 
to lasting construction, when properly carried out. 

We do not infer that you would expect any sugestions as to 

indicating by surface treatment the interior metallic reinforcement 

in combination with the concrete itself. 

THE IDIOMATIC USE OF CONCRETE. 

HE structural use of reinforced concrete has, in the past 

few years, become an economic fact of the greatest impor- 

tance. No other material has, in the history of the human 

race, so completely proved in so short a period that “necessity 

is the mother of invention.” 
The limited supply of lumber and the increasing cost of steel 

have demonstrated that a curtailment of industrial building must 

be looked for in the immediate future, unless some form of 

construction less costly than steel frame, less liable to destruc- 

tion by fire, with its heavy annual tax of insurance, should be 

found. And so, within a decade, reinforced concrete has arrived 

and fulfilled certain structural conditions within such a short 

space of time that it seems to have burst on us almost as Minerva 

sprang, full-formed, from the head of Jove. 
Concrete, plain or reinforced, has its limitations from a struc- 

tural standpoint, and these limitations are rigidly marked; but it 

retards the ruthless destruction of our forests, it lengthens the 

life of our iron mines, and permits us to live commercially more 
in the future and less in to-day. 

So much for the commercial and industrial side of concrete, 
very little in fact; but what I write is not from the standpoint 
of an economist or an engineer. 

The rude shelter which man first made was for protection, and 

to best enable him to longest continue the struggle for existence. 

We have not, as yet, entirely passed that period of development, 
but we are entering on a stage where concrete as a structural 

material forces itself upon us as designers, and as everything 

which is useful is good, and good construction, truly expressed, 

cannot be bad, our problem is simply to find what is the true 

expression of concrete. 

We cannot write in a new language without a knowledge of its 

grammar and its idioms. Concrete is as idiomatic as stone or 

steel, or wood, and the first lesson is: concrete is not stone, nor 

steel, nor wood, and we cannot paraphrase it in terms of either. 

Concrete is a plastic material, and, when used as a bald imita- 

tion of something else, notably blocks in imitation of stone, 

though produced with the strength of chilled steel, and at a 

cost of one cent per cubic foot, is nothing less than immoral, 

and any architect of education and feeling who will consent to 

use it in such form is, I believe, without an immortal soul. 

From the artistic viewpoint, concrete is governed by three laws: 

the first is the law of mass and proportion (and all the laws 

of construction are comprised in this); the second is the law of 

detail and texture; and the third is the law of color. 

This last law includes the combinations of other materials 

with concrete in their proper and appropriate forms. 

Of the first, it is useless to write here. If one knows how to 
arrange his composition with a truly proper and entirely artistic 

understanding of mass and proportion he knows more than most 
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of us. If he does not, the beginning of understanding is far 

behind. 
Of the second, concrete detail is detail commensurate with 

the method by which it is produced, and by the limitations of 
the craftsman by whom it is carried out—in this case the laborer, 

with wheelbarrow, shovel and tamping-bar. 
Why try to imitate the mouldings of marble, or wood, or metal 

in a mixture with three-quarter-inch aggregates, as we too often 

see attempted? 
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one way, which is simple and inexpensive. This is done, first, by 

a careful selection of aggregates, with due regard to both size and 

color, using rock, marble and crushed hard-burned brick, and 
second, by an early removal of forms and scrubbing the cement 

from the surface of the concrete. 
Where extremely heavy loads are put on the structure, this 

method cannot be used in its simplest form, as it necessitates 

a too-early removal of forms; but in ordinary work and resi 

dences it is eminent 

In concrete, we 

should not strive to 
analyze our sub- 
stance further than 
the materials which 
we place in the 

mixer. As well set 
the goldsmith to 

work _ producing 
jewelry from gran- 
ite. So let your de- 
tails be large, bold. 

Your reinforced- 
concrete structure. 
if it be truly a 
reinforced - concrete 

structure, is a mon 

olith—the name it 

self suggests bold 

ness, strength, dig- 

ly successful. The 

surface of the con 

crete is played on 
by a hose, and at 
the same time 

scrubbed with a 

heavy wire brush, 
thus leaving the ag 

gregates projecting 

from the mass about 

three-eighths of an 
inch 

This serves sev 

eral purposes: first 
the dead color of 

the cement gives 

way to a sparling, 

live texture and 
color: second, ne 

nity. Do not, then, 
belittle it with triv 
ial detail. 

Of texture much may be said. I do not think I put it too 

strongly when I say that the textural surface of concrete, as 

generally used, more than any other single consideration, has pre 
vented architects from using it. 

The surface left from the ordinary rough plank forms, with a 
wet mixture, simulating every knot and fiber of the wood, is only 
surpassed in ugliness by one other surface, which is that left on 
the careful and expensive “job” where the greatest care is taken 
to have forms made of dressed boards carefully matched, oiled, 
and sometimes even given a coat of hard plaster. 

HOUSE OF E, 

Tae Gee Lae rs 

CHANDLER WALKER, ESQ., 

Albert Kahn, Architect. 

marks of forms are 

WALKERVILLE. ON1 visible, and third, 
temperature cracks, 
which, although of 

no structural importance, are very unsightly, if they occur, are 

This sur 

face, surprisingly beautiful in texture and color, has been ob- 
tained at a cost of one cent per square foot. 

Lastly, the law of color. Many a building js pleasing to the 

eye, whose beauties might be greatly enhanced by a proper use of 

color. I do not intend to write a dissertation on the theory of 
color, but simply to state some methods of adequate addition of 

color to concrete structures, 

First, 

back from the face of the aggregates and are invisible. 

you cannot successfully color concrete with artificial 

HOUSE OF E, 

This usually leads the unsophisticated observer to enquire why 

such an imposing wooden building, or bridge, as the case may 

be, was painted such an ugly color. Such surfaces may at com- 

paratively great expense be dressed and tooled, but then we 

simulate another material. We give it a surface belonging to 

stone; either we mark artificial stone joints, attempting to 

complete the deception, or we omit them, and give a fictitious 

stony surface to areas which, from their size, are palpably impos- 
sible to be stone. 

Texture may be had, ] have found in my own practice, in 

CHANDLER WALKER, ESQ., 

Albert Kahn, 

WALKERVILLE, ONT. 
Architect 

pigments They are as fatal t appearance as the aniline. dyes 

which have too largely prostituted the weaves of Oriental rugs, 

and last even a shorter time. 

Color your concrete proper by a judicious selection of aggre 

gates. You will be surprised at the range of color to be obtained 
from different rocks, marble, stone dust and sands from different 
localities 

Dull-glazed terra-cotta can be used with wonderfully satisfac 

tory results, as exemplified in the Marlborough-Blenheim Hotel 

at Atlantic City. 
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\ ! The so-called Moravian tiles seem to be own-cousins to con- 

4 crete, and to blend in their texture and colors more harmoniously 

4; han any other material which I know. Their soft colors, which 

+ are burned through them, are of an absolutely homogeneous tone, 
38 and with skilful disposition in placing them one cannot go far 

ba | wrong in their employment for giving a very throb of life to a 

well-designed concrete building. 

As with terra-cotta, brick may be delightfully and properly 

i associated with concrete, using it for piers, quoins and arches, 
and employing concrete for curtain-walls. 

[ruly, conerete is here as a reality and demands a hearing 
i ; from architects as well as engineers. The engineers have ac- 

i cepted their problem and solved it. 

iy Shall we be less courageous or successful? 

a: Evarts TRACY. 

o CONCRETE WALLS AND FLOORS. 

at A” HITECTURE is the art of building. It may be a fine 
} art, if beauty is one of the points’ studied. Beauty has 

, a natural basis in utility. Utility. depends mainly on 

if this art is in a high state of perfection, the 
beautiful and will be economically constructed. 

economy. Hence, 
buildings will be 
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It hardens quickly in the shape most careful workmanship in 
imposed by surrounding condi- mixing, placing and compacting 
tions. the concrete and installing th: 

Its plasticity when very fresh einforcement. 
allows the introduction of steel Shrinks slightly 
rods to distribute the setting hardening process. 
shrinkage. 

It has practically the same 
coefficient of temperature 
change as steel, so that there 
is little danger of separation of 
concrete and imbedded steel 
from such cause. 

It is high in compressive 
strength, especially per unit of 
cost. 

Its plasticity when fresh and 
its shrinkage during hardening 
give it a firm grip on imbedded 
steel, so that the latter may be 
profitably introduced to increase 
the low tensile strength. 

during the 

Is low in tensile strength. 

Its plasticity when fresh 
makes its exterior appearance 
almost entirely dependent upon 
the nature of the materials con- 
fining it during the process of 
hardening. 

The necessarily universal dis- 
tribution of the cement through 
the whole mass gives the ex- 
terior natural surface a dull 
gray color. 

Variations in mixture, im- 
Is monolithic and adamantine purities in the water, variation 

when it reaches the age of only in the colors of the aggregates, 
a few weeks, if properly made. produce gradations in the dull 

Is highly fire, water and acid gray color, irregular in amount 
resistant. and in superficial extent. 

if 4 

5 
: 

SUILDING, WEST TWENTY-THIRD STREET, NEW YORK. 

Except those having to do with its external appearance, the 

poor qualities of concrete can be almost entirely counterbalanced 
by its good points, provided the latter are properly handled by 

one thoroughly familiar with both the poor and the good quali 

ties. To obviate the objections to the natural superficial appear 
ance of mass concrete work, Some artificial surface-treatment or 
the introduction of colored irfgredients is necessary. The mon 

ithic and fire-resistant qualities make concrete especially valu- 
ible for residence work, 

] 

since such buildings will be exceptionally 

long lived, free from vermin, sanitary and fireproof. 

Certain types of construction, devices of erection and methods 
of design are peculiar to each kind of building material, and to 

make f any special kind the several peculiarities 

known and advantage taken of them 

the best use o 

while designing 

work. Very often details of arrangement and of decorative effect 
can be so modified as to take advantage of such peculiarities 

and most satisf results. There follow some of the 
char: ics of concrete and reinforced concrete and the possi- 
ble means necessary take advantage of the good ones and 

obviate the with reference to residence 

construction 

poor ones 

As To WALLS 

Under brick, will absorb certain circumstances concrete, like 

5 
UPPER STORY OF THE EASTMAN KODAK COMPANY'S 

| McKim, Mead & White, Architects. 

: The economics of the builders’ art is usually placed in the hands 

af 1 engineer. He should work with the architect (the artist) 

i during the evolution of the plans, so that the final ones for the 
" structure may combine.a maximum of beauty, utility and economy 

| No art is stable. Every art finds its basis in human needs 
Needs increase, the higher and more complex the civilization 

\rts should therefore be constantly evolving to keep up with 

e development in society. New materials require new methods 
f treatment. §S lherence to old forms with new materials 

.f oes not permit a maximum of economy—is not therefore most 
ful nd thereby loses in that which is the basis of real beauty. 

crete has been used for building work from ancient times 
s ada ptation t dern needs, however, has been actively ex 

nly very recently The development so far made is 

; I s, but there is that the growth is still 
very young e wide concrete is proved by its 

: varied use at the nds iastic exploiters. The per 
; fection in the art of its 1 on an intimate knowledge 
| its characteristics, so that the utmost advantage may be taken 

its good points, and that its poor qualities can be hidden or 
ercom hese qualities may be summarized as follows: 

Good Qualities. Poor Qualities 
Concrete consists of materiais The whole value of work 

f comparative heapness a erected in concrete depends 
‘ most universall »btainab upon untiring supervision, the 

\ XCl., N 
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a considerable amount of water, which will be given off again 
under natural conditions. This necessitates resorting to various 
devices in connection with concrete outside-walls of dwelling- 
houses to make them less absorbent and more impervious to 
water. The thicker the wall the less pervious it is, but heavy 
walls have obvious disadvantages. The more cement employed 
the more impervious the wall; but cement is costly. The larger 

the size of the aggregate used the more impervious, to some 
extent, 2%-inch stone giving one-third better results than ™%4 inch. 

Large gravel is many times better than large stone. Various 

foreign substances may be introduced into the concrete to assist 
in this point. Alum, lime-paste, soft-soap, lye, etc., are variously 

advocated, but their addition is usually detrimental and their 

action not well known. Several patent compounds are also on 
the market. Superficial treatment can also be employed. Either 
the outside or the inside can be 
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with breaks, like pilasters, etc., at frequent intervals. The cor- 

nices, mouldings, etc., can be carried around these projections, 

and cracks can be concentrated at the angles where they are not 
so objectionable. Smooth surfaces are apt to show minute 

checks or cracks, when examined closely; and when they become 

cracked to any extent from shrinkage or contraction from change 
of temperature, they are very unsightly. Pebble-dash, stucco, 

or other method of rough decorative treatment, is really the best 

method of concealing cracking. Close examination will almost 

invariably show its existence, however. Smooth-plastered 
mouldings with rough stucco panels have been worked out most 

satisfactomily in some instances, and show few blemishes even 
on close examination. 

Where walls are to be plastered or stuccoed, they should be 
left as rough as possible. Dry concrete mixtures, the use of 

very coarse sand, a slight dearth 
plastered with special cement 
preparations. Several are adver- 
tised as almost perfect in qual- 
ity. Careful troweling, like ce- 
ment-sidewalk finishing, is very 
effective, as it produces a dense 
layer on the surface. Asphaltic 
and other so-called water-proof- 
ing paints have been devised, 
and when amply applied to abso- 
lutely uncracked surfaces are 
moderately effective. The con- 
struction of walls with an air- 
space is probably the best de- 
vice, as the dead air also serves 
as an insulator against loss and 
entrance of heat in winter and 
summer respectively. The usual 
furring applied to brick walls is 
an effective method, but some- 
what more costly than some 
others. Hollow concrete, terra- 
cotta, or composition blocks are 
also useful for certain walls, 
where plaster is to be applied to 
both sides. There are also sev- 
eral systems which produce hol- 
low monolithic concrete walls at 
reasonable cost. With these, 
burlap, paint or other varieties 

of interior decoration can be ap- 
plied directly to the inner face 
of the walls without the expense 
of plastering. At the same time, 
the outer face can be finished in 
any desired manner. 

Concrete shrinks while setting. 
Also, of course, with fall of 
temperature. This shrinkage 
cannot be obviated; it can only 
be distributed or concentrated at 

of mortar (not of cement), em 
ployment of rough lumber for 
forms, etc., tend to give such a 
surface. Surface coatings, like 
plaster and stucco, should be as 
thin as possible, where continu- 
ous good bond is assured. If 
bond can be secured only at 
comparatively rare intervals, a 
thickness of coating must be ap- 
plied sufficient to have enough 
body to be self-supporting be 
tween bonding points. Con- 
versely, where it becomes neces 
sary to apply materials more 
than half an inch in thickness, 
some special means of securing 
a good bond should be provided 
In every case it is wise to clean 
thoroughly the old surface by 

washing and scrubbing, and to 
roughen it by picking or ham 
mering. Acid treatment is also 
effective, and there are in ex- 
istence several secret and pat 
ented bonding preparations, con 
sisting of tar and cement prod- 
ucts. Even an application of 
pure cement-grout is often not 
effective unless the surface is 
first cleaned and _ thoroughly 
saturated with water. If greater 
thicknesses of stucco are re 
quired, resort should be made to 

mechanical bonds. Wire-lath, 
even when galvanized or painted, 
is not always of long life, and 
small-sized wire is of little value 
in view of the perviousness to 
air and moisture of the usual 
plaster and stucco. Quarter 

special points where unobjec- inch should be the smallest size 
tionable. Work constructed in of iron wire ever employed 

warm weather is almost certain Use fewer bonds, spaced farther 
to show temperature-shrinkage apart, if economy in first cost 
cracks in the winter. Work must be rigidly practised. Cop- 
done in cold weather is much per wire is effective but expen 

less likely to develop cracks, but 
there are obvious difficulties at- 
tendant upon doing winter work 
satisfactorily and economically. The less cement used, the less the 
shrinkage. The larger the aggregate, the less the shrinkage. 
\ small percentage of steel, properly located, will distribute 
the cracking so that it is practically invisible. The use of blocks 

of concrete or other material, locates the cracks in the joints, 
unless exceptionally rich mortar is used. This usually effectively 
conceals the cracks, which really exist, however. Where use is 

made of curtain-walls between main structural members, the 

walls can be joined to main members by slots in the latter, the 

full width of walls. Expansion and contraction will then pro- 
duce movements only within these slots and cracking will be 

effectively concealed. Cornices, belt-courses, etc., by the use of 

reinforcement, can be prevented from showing anything except 

minute cracks; but it is much better to design such members 

ENTRANCE TO THE EASTMAN KODAK CO.’S BUILDING, NEW YORK, N. Y. 

sive, while vertical, dove-tailed 
bonding grooves or slots can be 
cast in the mass concrete at 

small expense. Overhanging cornices, etc., should be most 
carefully reinforced, because the difference in shrinkage 
between masses of different thicknesses is likely to crack off 
the overhanging portion. Although heavy shadows are prob- 

ably among the best means of securing relief in concrete work, 
still the use of heavy projections and overhanging masses should 
be avoided as much as possible, unless they take the form of 
balconies, etc., amply supported on effective brackets or col 

umns, in which proper reinforcement can be provided 
In stucco, of course, mouldings can be run of almost any 

degree of intricacy and possessing almost any variety of angles 

and curves. However, if the work is to be cast in mass con- 
crete, great care must be exercised to secure only such shapes 

of mouldings as will allow ready removal of forms without 
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breaking the edges of the mouldings. Furthermore, even when 
quite fluid, concrete cannot be worked into such mouldings with 

any degree of certainty as to result, unless the edges are 

rounded, beveled, or chamfered, and all surfaces given proper 
slopes to allow of natural removal of pocketed air and water. 
Aside from the liability of cracking, there exists another draw- 
back to undertaking long lines or large surfaces in mass con- 
crete, in the extreme difficulty and larger cost involved in main- 
taining the forms in perfect alignment. Such extended lines and 
surfaces should be broken occasionally by slight projections, to 

hide the wavy appearance almost certain to be found. Pro- 
jections of an inch or two in thickness by two or threg times as 

much in height, in Greek fret or similar simple design, can 
be constructed without much expense and may be exceedingly 
effective as decorative features, as well as aid in hiding blem- 
ishes of alignment. Such work in intaglio is even less expensive 
than when in relief, but fails in possessing any curative prop- 

erty. 
Simple ornamental work, like the Greek-fret intaglio spoken of 

above, simple flutings, etc. can be executed in mass concrete 

with wooden moulds; but their cost soon reaches undue pro- 
portions when more intricate detail is attempted and other meth- 

ods must be followed. By the use of pressed-metal moulds, 
very complicated work can be accomplished in mass work; but 
such work is better cast in a shop and set in the work at the 

proper point, or after the mass work is complete and the forms 
removed, if proper recesses have been left for its reception. 

When it is intended that the moulded work shall be set as the 
work progresses, so that the plastic concrete is poured around 
the moulded blocks, the latter should be of as large size as 

possible, especially with regard to the bed. When they are to be 
set in slots left in the work, manifestly the moulded pieces 
should be as thin as possible. In either case, some reinforce- 
ment is necessary,—considerably more in the latter case than in 
the former. Depressions, or continuous holes should be moulded 

into the large blocks so that good bond can be secured to the 
mass work, and metal bonding-clips must be used in the second 
case, with proper arrangements provided for their permanent 
hold in the wall and for their proper attachment to the moulded 
blocks. As mentioned above, these blocks should be of ample 
dimensions so that the corrosion which is likely to occur will 
not soon eat them completely through. In the same manner in 

which moulded concrete is set in or attached to mass concrete 
work, terra-cotta or moulded brick may be employed. With 
these materials a form may or may not be employed. If the 
design contemplates a continuous brick veneer, the brickwork 

can be placed first and so constructed and tied together as itself 
to take the place of wooden forms for wall columns and beams. 

If the veneer is not continuous, a form must be employed. Even 

then the brickwork may be erected in sections, scaffold-high, be- 
fore concrete is placed; but care must then be exercised in 

pouring the concrete not to disturb the brick. By the use of 
small wedges to maintain proper thickness of joints, an excellent 

bond can be secured between brick and concrete, but the joints 
must almost always be pointed and the brickwork carefully 
cleaned. Tile-work of almost any degree of decorative effect 
can be employed in a similar way. The pieces can be tacked to 
the forms with copper nails, or a patented process may be em 
ployed, in which perforated forms are used and the tile glued 

directly to them with common bill-poster’s paste. When it be- 
comes time to remove the forms, the work needs only to be thor- 
oughly saturated with water so to soften the paste that the 

forms can be removed with ease. Tile will give any color-effects 
desired. Copper, bronze, painted cast-iron, etc., can be em- 

ployed for panels where applicable. Massive color-effects can 

be secured, if care is exercised, by introducing coloring matter 

among the mass concrete ingredients. Such work, however, is 
subject to the same variations in uniformity of appearance as is 

uncolored concrete. Probably the best method of securing 

uniformity and extent of color is the use of colored stucco, or, 
perhaps, the application of water-colors directly to the finished 
surface might serve. In these matters Europeans have had much 
more experience than we have. 

Tooling, etching with acid, and washing the surface with 
water while the concrete is still fresh are three other methods 
resorted to when it is desired that the mass concrete itself shall 
be left without superficial applications which may possibly crack 

off. These three methods are superior to all others, except 

possibly the use of tile or brick, or of rough stucco, in con- 
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cealing the small cracking which is so likely to occur. When 
surfaces are to be tooled, it is necessary that broken stone be 

used in the aggregate, as gravel does not take the action of a 
tool with good results. By employing broken stone of various 

kinds and colors, together with different colors of sand and a 
white or gray cement, wide variations in surface effects can be 

secured. The usual reason for tooling is an endeavor to imitate 
stone work. ‘The results obtained are apt to be poor imitations, 
except under conditions which make real cut-stone little more 
costly. When the surface is to be etched, uniformity of mix- 
ture is important, and gravel gives excellent results as well as 
almost all of the different combinations of aggregate suggested 
above. The etching process can be carried to any desired depth, 
but the best results appear when the action removes only the 
skin-like layer of cement mortar next the forms. Almost 
identical results can be attained with a scrubbing-brush and 
plenty of water, if the forms can be removed at an early enough 
date. With this end in view, special designs have been worked 
out for the forms. When small-dimension, uniform gravel is 

used, effects almost identical with pebble-dash stucco can be 
secured. Obviously, such treatment obliterates sharp edges and 

is inapplicable to cornices, corners, mouldings, etc., where sharp 

lines are desired. If such details receive their treatment, the 
result is somewhat like an old, weathered, time-worn structure. 
While the last-mentioned methods of treatment are usually less 
costly per square foot of finished surface than stucco, still, the 
results are not usually as satisfactory, and in the eyes of many 
people, the extra cost for that class of work is almost always 
well repaid in added beauty. 

There are certain details of design which can be omitted in 

concrete, which are imperative with other materials. A window 
or door opening needs a timber lintel or a brick or stone arch 

to span it. In concrete, neither device is necessary, as the wall 
is a monolith with steel imbedded to prevent shrinkage-cracks 
at the corners of the opening. In this particular instance, besides 

serving no practical purpose, the cost of moulding lintels or 

arches is really a considerable item of expense in the construction 
of a building with many openings. Imitation quoin-stones are 
also costly details and there is small excuse for imitation stone 
joints, except to hide variations of workmanship between different 

day’s work. These are obvious examples, but many other 
smaller ones exist which can be eliminated with good xsthetic and 
economic effect. 

As To FLoors. 

In general, almost any arrangement of columns, beams, girders 

and floors can be constructed in concrete. Intricate, irregular 

arrangements are, however, considerably more expensive in con- 
crete than in almost any other material. 

Three types of floor construction have been evolved thus far. 

They may be described as, (a) long-span slabs between girders, 
(b) short-span slabs between beams which, in turn, are carried 

by the same girders, (c) large, approximately square panels sup- 
ported on all four sides by beams, and having the slab reinforce- 
ment running in two directions, at right angles to each other, 
while in the first two types the slabs have their principal rein- 
forcement run in but one direction. The second type merges 

into the first in some systems in which the beams are placed so 

close together that the space between can profitably be filled, 
flush with the beam bottom, with hollow terra-cotta or concrete 
blocks. The third type is usually less expensive than either 
of the other two, except with short spans or light loads. Under 
such circumstances, even the beams may be omitted, and the con- 

struction consist of nothing but columns and @ continuous slab. 
The third type gives most stiffness in all directions against wind 
and other lateral forces, while the last-mentioned variety, as also 
type (a), are lacking in stiffness in at least one direction. This 
very lack may have been the cause of several concrete-building 

failures. It would seem, therefore, that where an ideal arrange- 
ment can be made, the most economical and most stable struc- 
ture would result from placing columns at the corners of squares, 
connecting them by beams forming the sides of the squares and 
spanning the whole with slabs reinforced in two directions. 
Almost any house plan can be so altered as to allow of such a 
structural design, and partitions can be adjusted to fall under 
beams and intersect at columns. Both beams and columns can 
then be entirely hidden in the partitions, while considerable 
total building height can be saved when compared with other 

materials, because of the thin floor-slabs employed without false 

ceilings and the attendant loss in air-spaces. Of course, it is 
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not necessary to maintain exactly identical dimensions in all 
panels of a row, or between the widths of different rows; but 
as little variation as possible should be allowed from the square 
shape, since the economy inherent in that shape is soon lost when 
differences of span are introduced. On the other hand, com- 
binations can be made, such as of two rows of square panels with 

a short-span single slab over a hall between the rows, etc. One 
panel at almost any point can be devoted to a stair-well, or the 
stairs may be placed in a special panel of different dimensions 
outside the regular series. When floor plans are laid out with 
these points in mind, much money can be saved. 

Obviously, the same points that were noted regarding the finish 
of concrete walls are pertinent with regard to the finish of 
concrete ceilings. The ideal of decoration would seem to be to 
give a pleasing appearance to each member or portion of a struc- 
ture and in such a way as, at the same time, to disclose its real 
use and composition. If this ideal is sound, the employment of 
such details as imitation beams formed in plaster under large- 
span concrete slabs is not good architecture. Such designs are 
reversions to the old wooden period. Similarly, the usual roof 
projections can best be made in concrete as ‘simple cantilever 
slabs, while, almost invariably, false roof beams are applied for 
so-called zsthetic reasons. 

Concrete floors finished with a cement wearing-surface are so 
much less resilient than wooden floors, that many people demand 
wooden top-floors even with concrete slabs. If a floor is to be 
finished with a cement dressing, many of the same points apply 

to the securing of a good bond between the main floor and the 
top finish as have been noted with regard to the stuccoing of 
walls. Unless the finish coat is installed at practically the same 
time as the under floor, a thickness of nothing less than 1% 
inches should be allowed. Many advocate 2% inches. In every 

instance great care should be exercised in cleaning and satur- 
ating the surface of the old work before the new is applied. One 
of the good points about a cement top on any floor, is that the 

cement finish can be carried continuously from the floor up the 
sides of walls and partitions, to form a base which is almost per- 
fect in its sanitary properties. Several patent floor-coverings are 
on the market, which take the place of the hard, heat-absorbent 

cement dressing above described. They are usually much more 
costly, however, but are often an improvement in some point 
or another. 

These are but a few of the many points involved in the use 
of reinforced-concrete, and others will occur almost daily to any 
one who is studying the evolution of this old-new building ma- 
terial—E. P. Goodrich, M. Am. Soc. C. E. 

REINFORCED-CONCRETE CONSTRUCTION. 

BOUT five years ago the writer was consulting engineer for 
a building in which a rather unusual stair construction of 

reinforced concrete was used. The building was otherwise 
of the typical steel construction, and the foreman who put in the 
structural steel work was very skeptical as to the strength of the 
reinforced-concrete construction and insisted that it could not 
possibly carry its own weight, but would undoubtedly collapse 

when the centres were struck. 
When the concrete had set and the centres were removed, I 

conducted a series of very severe tests and invited the doubting 

Thomas to be present. This he was delighted to do, prepared, 
no doubt, to gloat over my discomfiture when his prediction 

should come true. 

However, nothing happened to justify his evil forebodings. 

On the contrary, the tests proved the construction to be exception- 
ally strong and rigid; and as a result the doubter at once de- 
veloped into a rabid reinfarced-concrete-enthusiast. He could 
see no limit to the strength and usefulness of this wonderful 
material, and I would not be surprised if, some day, he should 

attempt to carry his enthusiastic opinions into practice and come 

to grief. 
This, I think, illustrates the conversion of most people from 

the use of steel to reinforced concrete, and also explains the 

many failures. We begin with the very justifiable fear of the 
untried, coupled with lack of ability to analyze the forces at work, 
and for this very reason become over-confident when the con- 

struction, in spite of our misgivings, turns out to be strong and 
rigid. But there is really nothing to be surprised at. The com- 

bination of steel and concrete is only just as strong as the sim- 
plest calculation tells us it ought to be, and there is absolutely 
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nothing mysterious about it. It would, however, appear as if many 
designers (?) believe that a few steel rods impart a magical 
strength to the concrete. You will, for instance, find that while 
a good concrete pier is only loaded up to some I5 tons per square 
foot, say 208 pounds per square inch, you need only make this 
pier long and slim and introduce four tiny vertical rods, that of 
themselves can carry no compression, in order to make this con- 
crete strong enough to sustain anywhere from 600 to 1,000 pounds 

per square inch. What has really happened is not a great increase 
in strength but a great reduction of safety, as instanced by recent 
failures of several buildings so designed. 

I think architects are open to severe criticism for the manner 

in which reinforced concrete is designed. No one can expect 
every architect to be an expert in a new material or even to study 
up its antecedents, but an architect has no right to accept without 
personal examination the word of the man who tries to sell him 
the new material, i.e. the contractor, or, as he often styles him- 
self, the contracting-engineer, a title that I suppose has been 

adopted to inspire confidence. 
I do not wish to appear as doubting that some contractors 

are able to design properly a reinforced-concrete or other struc- 
ture, but with a material of such varying strength and with inter- 
ests so conflicting as those of owner and contractor, I certainly 
consider it next to criminal to place the design in the hands of the 
latter—almost inviting him to dishonesty. What may be expected 
from this practice is well illustrated by a number of recent fail- 
ures, some of them resulting in great loss of life and, at léast in 
one case, in an actual indictment against the contractors. 
_If we had arrived at definite conclusions as to permissible 

stresses in reinforced concrete, the matter would not be so bad. 

Anyone who designs steel structures must work within well- 

established limits, and a step beyond is at once stamped as dishon- 
est. But not so with concrete. Building-laws are silent or vary 
enormously in their provisions, and so offer chances for the 

dishonest or the ignorant to dodge responsibility. 
I have often been met by the statement: “It is not well to fur- 

nish a detailed design in reinforced concrete, as it prevents dif- 
ferent firms from using their peculiar form of construction.” 

This is entirely a fallacy. The design should be at least as de- 
tailed as for a steel structure, or rather it ought to be much more 
fully detailed, as well-established standard details do not exist, as 
is the case with steel construction, and a good design will fit any 
special form of construction. Only, one must specify the size of 

bars, but these bars may be of any of the standard makes, as 
twisted bars, corrugated, Thatcher or Kahn bars, etc. 

But, you will say, some of these bars have a very high elastic 
limit and will allow of much higher stresses than others. In 

this I do not agree. The commercial steel of to-day has an elastic 
limit of somewhere above 32,000 pounds and not above 36,000 

pounds, and is a uniform and safe material to use. 
It would cost no more to roll our I-beams or other shapes of 

high carbon steel with an elastic limit of above 40,000 pounds, 

but such steel is not nearly as uniform and reliable and is there- 
fore not used. Nor is there any more excuse for using it in re- 
inforced concrete. 

Specify your steel to have an elastic limit of from 32,000 to 36,- 
000 pounds, in plain bars, and load it in tension up to 16,000 
pounds per square inch for important members, or possibly 18,000 

pounds for roof construction and for girders which only gradually 
get their full load. If the steel, through cold working, has gained 
a higher elastic limit, consider this offset by the greater brittleness 
and do not increase the stresses on this account. 

The concrete should not be stressed over 500 pounds to 600 
pounds in compression, depending on the importance of the mem- 

bers. 
Columns having only vertical reinforcement should carry not 

over 500 pounds in compression, and the vertical rods should be 

well laced together and their area should be at least one and one- 
half per cent. of the area of the column and this be loaded to only 

5,000 pounds per square inch, or as much more than the concrete 
as the ratio between the modulus of elasticity and of the two 
materials, here assumed to be 10, or 3,000,000 for concrete and 

30,000,000 for steel. 
But above all, if you cannot make your own design, either turn 

it over to an expert designer or, if you must let the contractor 
do the designing, have an expert engineer pass on the design and 
you will save yourself much worry and possibly humiliation and 
grave responsibility, if not actual indictment for gross neglect in 

case of failure of the building, with consequent loss of life. 
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Having secured a safe and economical design on which every 
bidder can make a close estimate, without any guessing on the 
quantities he will be called on to furnish or as to what may be 
saved by judicious skinning, the next step is to secure such eff- 
cient supervision at the building that the danger of poor work 

or the omission of essential members in the reinforcing is reduced 

to a minimum. 
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tects and engineers regard concrete as a material for construc 

tion. 
The blocks usually have a bubbly, artificial-appearing surface 

subject to a discoloration, that is generally of a sickly or lifeless 
hue, which offends the eye quite apart from the unpleasant effec 
of the machine-like regularity of such blocks as are made i: 
imitation of rock-face ashlar. Monolithic concrete is usually 

It is evident that very careful 
supervision is necessary, and 
supervision of a very different 
character from that required in 
the building of the steel-cage con- 
struction. In such a building the 
supporting elements, as columns, 

girders and beams, are brought 
to the building ready to be erect- 
ed, and there is generally small 
danger of placing them in a 
wrong position, so that the most 
superficial inspection is sufficient 
to insure the safety of the build- 
ing. Not so with the reinforced- 

concrete building. Here the 
wooden forms or moulds of the 
proper outline are first to be 

built, and inside the so-estab- 
lished outlines the supporting 
members are constructed. The 
reinforcement of the girders and 
beams, and sometimes of the 
columns, may be shipped as units 
ready to be erected, but more generally a mass of rods and 
wires are delivered at the building to be placed in the different 
members, and it is easily seen what careful attention is required 
in order that each rod gets in the place where it is wanted. 

But even after the reinforcing rods are properly placed in a 
member only a fraction of the work is done. The concrete is 
now to be mixed, and just so much sand, cement and stone or 
gravel must be used, with not too much nor too little water; and 
all these ingredients must be carefully mixed. It may be getting 
late and the men are in a hurry; it may mean double pay, if 

overtime is necessary, before the batch of concrete is all laid, and 
the contractor or his foreman will try to rush the operation of 
mixing. And just here the superintendent’s presenec is absolutely 

necessary or a poor concrete is apt to result. 

But supposing the concrete is properly mixed, the moulds built 
.f the proper dimensions and the reinforcing-bars put in the right 

places and in the required quantities, even then the work is only 

half done, for if the concrete is not well tamped in place, or if 
even a small quantity of rubbish, such as sawdust or chips, acci- 
dently drops into a mould between two layers of concrete, or if 

the work goes so slowly that some of the concrete takes its initial 
set before being placed, or if it is winter and the pleasant morning 
turns into a cold, freezing day, in any of these cases the concrete 
may have its theoretical strength very much reduced, and the one 
weak member resulting may cause the collapse of the entire struc 
me. 

It must be very apparent that the ordinary superintendent is 
not equal to look after this work, and still more it is evident 
how utterly inadequate is the superintendency furnished by a 
daily visit to the building by the designing architect. 
What is needed is to have one or, on a large job, two, or even 

three inspectors under the general control of an expert, so that 
every detail of the work can be watched. In no other way is it 
possible to secure an absolutely safe structure. This extra in- 

spection would, of course, involve some expense, but considering 
that the safety of the building is at stake, the owner should be 

willing to pay the cost, which in any case will only be a fraction 
of the saving, in the use of reinforced concrete, over steel 

GUNVALD Aus. 

CONCRETE SURFACES." 

HE ordinary concrete structure—whether of building 

blocks or monolithic masonry, and whether as left by th 
forms or as commonly finished for exposure to view— 

is anything but pleasing in appearance, and this fact seems to 

be the principal reason for the disfavor with which some archi- 

iA paper by Henry H. Quimby, M. Am. Soc. C. E., read at the an- 

nual meeting of the National Association of Cement Users, Chicago, 
January 8-11. 
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PHCENIX SENIOR SOCIETY BUILDING, DARTMOUTH COLLEGE, N. H. 

W. M. Butterfield, Architect. 

finished either by painting with ; 
thin cement wash or by floating 
and it is doubtful whether really 
satisfactory effects have ever 
been produced by either of thes: 

methods on work that was in the 
forms long enough to get quite 
hard. The material that ordi- 
narily segregates against the 
mould forms a skin that seems to 
have the quality of making very 
uncertain the attachment to it of 
any coating, whether of neat ce- 
ment, paint or of plaster, and if 

no coating be applied to it and 
the skin be not removed, the ap- 

pearance of the work, particu- 
larly after a little aging, can be 
adequately characterized only in 
language that is too picturesque 
for a serious paper. 

There is, therefore, an active 
demand for a means of putting 

a better front upon a concrete 
body without overloading it in cost. 

It has been suggested that a stucco finish can probably be 
made to adhere permanently, and it is reported that a plaster 
coating-mixture of lime, cement and sand has been tried with 
gratifying results. A very handsome appearance can undoubtedly 

be thus obtained, but it is generally as unlikely that the coating 
will endure wholly intact, and as certain that it will not unless 
the surface be first carefully prepared for it by some such method 

s treating with acid or by picking it rough, which altogether 
would make an expensive finish, and if portions should loosen 

and come off the condition would be shabbier than anything else 
that can be conceived. 

The mere roughening, however, of the concrete surface to in- 
sure the adhesion of a coating of any sort will itself, if completely 

and uniformly done, produce a pleasing and ordinarily satisfac- 

tory finish—provided, of course, that the concrete has a complete 
face fully flushed against the forms. 

It follows, then, that tooling the surface to the extent of remov- 
ing the film is a practicable and always available method of finish- 
ing it, and the tooling can be done with a bush-hammer or an axe, 
by hand or pneumatic power. The tool should be light, and 
the blows only heavy enough to “scalp” the work, heavy tools 
and blows being liable to “stun” the concrete, particularly at 
and near edges. This scalping partially exposes the material of 

the aggregate, but does not clean it. The complete exposure 

and cleaning will come with time and exposure to the weather, 

if the work be outdoors; or the action of the elements can be 
anticipated by washing the tooled surface with a half-and-half 

dilution of hydrochloric acid, which of course must be thoroughly 
rinsed off. 

The cost of such tooling, without subsequent cleaning with acid, 
has been variously found to be from three to twelve cents per 

square foot, according to the character and extent of the work 

and the equipment. 

Experiments upon small blocks have shown that a very expe- 
ditious method of removing the skin is grinding with a coarse 

grained emery or carborundum wheel. The skin is cut about 
as quickly as the block can be well passed over the wheel, and 

although no actual comparison has been made and there is no 

knowledge of a trial of it on large work with a portable wheel, 
it would seem that with compressed air or an electric motor and 

a flexible shaft, the emery wheel might be used on any work 

with about the same facility as a power bush-hammer, and the 
rapidity with which the wheel cuts away the face indicates that 

such a method of tooling will prove to be no more expensive 
than bush-hammering. The wheel might be small in size and 
therefore of light weight for convenience in handling, and could 
be fitted with small guide rollers to limit the depth of cutting and 
secure reasonable evenness in the dressed surface. 
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Building blocks have been treated, without the preliminary 
tooling, by immersion for a sufficient length of time in an acid 
bath strong enough to dissolve the skin and some of the cement 
mortar between the particles of the aggregate, exposing and 

cleaning the particles and even leaving them in relief. This 
process, which is said to have been patented, includes washing 
after the acid bath, then immersion in an alkali bath to neutralize 
any absorbed acid remaining, then final washing with water. 
It is presumably expensive, is 
of necessity limited in its appli- 

cation to portable work, and 
care must be taken to avoi:! 
using in the concrete any sand 
or stone that is liable to injury 
by the acid. 

It thus appears that the re- 
moval of the film and exposure 
to view of the clean aggregate 
by whatever method obtuined 
is the essential feature of the 
most certainly durable and gen- 
erally satisfactory surface fin- 
ish of concrete. Of course it 
should be understood that the 

surface must be fully flushed--- 
must be without cavities or 
any visible voids between the 
stones. This condition can only 
be secured, when pressure can- 
not be applied, by using wet 
concrete thoroughly spaded or 
forked against practically 
water-tight forms, or by using 

with stiffer concrete a separate 

mortar or fine concrete applied 
against the face form with a 

trowel just in advance of the 
body concrete. Stiff concrete 

will not completely flush against 
the forms by mere ramming, 
even if the ramming does 
work it to a liquid on the top o! 
the layer. Care must be exer- 
cised with every portion of the 
face or voids will occur and appear when the forms are removed, 
and will necessitate patching. Such repairs cannot be made 
sightly unless at the time they are made the body is still green 
—before hard set has taken place. If the surface is accessible 

WAGONER UNDERTAKING co.’s BUILDING, ST. LOUIS, MO. 

F. C. Bonsack, Architect. 
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and inexpensive, yet produces the most pleasing and in all re- 
spects most satisfactory finish which has yet become known. 

This process consists wholly in scrubbing the fresh surface 
with a brush and water, thereby removing the film, and with it 

all impression of the forms, and exposing the clean stone and 
sand of the concrete. If it be done at the right time—that 
is, when the material is at the proper degree of set—merely a 

few rubs of an ordinary house scrubbing-brush with a free 

flow of water to cut and to 
rinse clean, constitutes all the 

work and apparatus required. 
A little additional rubbing will 

bring the larger particles into 

appreciable relief, which height- 
ens the effect and, in the judg 
ment of most observers, en- 
hances the beauty of the face 

The practicability of remov 

ing the forms at the proper 
time for such treatment de- 
pends upon the character of the 
structure and the conditions 
under which the work must be 
done. The system cannot be 

applied to the soffit of an arch 
nor to the underside of a rein- 
forced-concrete floor, because 

the centering must be left as 
support so long that the surface 
against it is almost stone hard 
If, however, the surface mate- 
rial there is the same as at 
the sides which have been 
scrubbed, the soffit can be 

brought to match the sides by 
tooling and then cleaning with 

acid and water as before de- 
scribed. 

The texture.and color of the 
surface obtained by this process 

will vary with the character of 
the aggregate of the concrete, 

because in a mixture of cement, 
sand and stone the cement is 

in small proportionate volume and has but little influence on the 
color of the ensemble. Some opportunity is thus afforded for 
the exercise of individual taste in texture and color, and it is 

very easy to arrange a quiet color scheme in any work that may 

INTERIORS : WAGONER UNDERTAKING CO.’S BUILDING, ST, LOUIS, MO 

F. C. Bonsack, Architect. 

while still friable, blemishes can easily be removed without leay 

ing a scar. 
This fact suggests the desirability of early removal of the 

forms, and their removal after the concrete has set sufficiently 

to maintain itself, but before hard set has taken place, furnishes 
the opportunity for applying a treatment that is very convenient 

be suited to it. Warm tones can be obtained by the use of 
crushed brick or red gravel. A dark colored stone with light 

sand will produce a surface that resembles gray granite. Fine 

gravel gives an appearance so like sandstone that even close 

examination will not enable one to distinguish between them. In 
the construction of monolithic concrete masonry for bridges for 
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the city of Philadelphia it is the practice to use a fine concrete 
or granolithic face composed of I cement, 2 bank sand, and 

3 crushed and cleaned black, slaty, shale, of the size commonly 

used for tar roofing—say %4-inch to %-inch. This mixture is 

placed against the face forms and the body concrete is placed 

against it and rammed into it immediately. In the three years 
since this process was adopted and during which it has been 
applied to twelve bridges, no case of separation of granolithic 

face has been observed, and not a single hair-crack has been 
found, nor any kind of deterioration or tendency to discoloration 
noticed—indeed the weathering seems to make the surface cleaner 
and more stonelike. 

In general the washing is done on the day following that on 

which the concrete was deposited. Portland cement is used. 

When a quicker setting cement than usual is met, or through 

some other influence the surface is found, upon removing the 
forms, to be too hard for the scrubbing-brush, a wire brush is 
employed first, then a small block of wood or a brick-bat with 
water and sand, which is found necessary to cut the film. 

If the surface has hardened so as to require the grinding action 

of the sand and block the aggregate will not be brought out 

into very decided relief and 
the face will therefore be 

comparatively smooth. In 
cold weather, when crystai- 

lization proceeds __ slowly, 
the forms may require to 
remain two days before the 
washing can be done safely, 
and in very cold weather 
they have been left a whole 
week and yet the scrubbing 
was successful. 

Consideration of the cost 
of the process may involve 
the question of the design of 
the forms. When the work 
is such that not the whole 
height of it can be placed in 
one day it may be advisable 
to construct the form so 
that the planks can be re- 
moved without disturbing 
the uprights. This will add 
to the cost, but may be com- 

pensated for by the saving 
in planks. In the case of a 
long or heavy wall where 

only one course can be laid 
in a day only one course of 
planks is required. 

If indentations are made at 
the joints between courses, 
the joints can easily be con- 
cealed. If the indentations 
are not desired great care 

must be taken to scrape 

thoroughly clean the top of 

each course quite to the face 
and to use the same con- 
sistency of the new grano- INTERIOR OF THE HERBIVORA BUILDING, CINCINNATI ZOOLOGICAL GARDENS, 

Elzner & Anderson, Architects. 
lithic facing as that of the 

lower course. It is possible thus to make a joint that will not 
be very noticeable, but the vigilance of the inspector must not be 
relaxed at any point, and even then the joint will be at least dis- 
tinguishable. The bead indentations are very convenient and 
useful in working, and in appearance they relieve what otherwise 

would be a large blank area. 

When the planks are desired to be removable the studs are set 

some distance from the face—8 inches to 12 inches—and the 
planks are braced against them by cleats nailed so as to be easily 
loosened. The planks are in one width the full depth of a course, 
either solid or made up of narrow planks battened together. A 
triangular bead strip is nailed to the face at each edge and the 

layer of concrete is finished at the middle of the top bead. 

When a plank is taken off it is scraped clean of adhering 
cement, then oiled, and reset with its bottom bead fitted into the 

half indentation just left by the top bead 
A couple of carpenters with perhaps a helper will take off and 

reset a course of plank say 100 feet long in four to eight hours 
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The course may be whatever is desired for either convenience or 

architectural effect. The yardage of concrete accommodated wil! 
vary also with the thickness of the wall and the proportions of 
face to back. Thus the cost of changing forms will vary from 25 
cents to 75 cents per cubic yard. In building work generally th: 

ordinary forms can be used. Of course, care must be taken not to 

load members too heavily while they are green and naked, but the 

same care should be exercised with members still in forms becaus« 

the forms while preventing collapse will not prevent injury to the 

concrete by undue pressure upon it. 
The cost of the scrubbing is trifling, if done at the right time 

A laborer may wash, say, 100 square feet in an hour, or the same 

area if it has been permitted to get hard may take two men a 

whole day to rub into shape. 
The early removal of the forms makes possible the neat repair 

of any blemishes that may be revealed. 
The question of efflorescence is an important one in the con- 

sideration of the appearance of concrete structures. The scrubbed 
surface is not subject to the hair-cracks that in some faces seem 
to absorb moisture during storms and then exude the white 
spreading disfigurement. But if there are joints in the work 

there is danger of efflores- 
cence, and observation leads 
to the belief that if within 
twenty-four hours of the 
completion of a course the 
top surface be carefully 
scraped to remove every 
particle of the Jaitance, and 
then before depositing the 
next layer of concrete the 
scraped surface be coated 

with thin cement mortar, 
the joint ought to be im- 
pervious to moisture from 
either front or back, and no 
trouble with efflorescence 
ensue. 

THE ARTISTIC TREAT- 
MENT OF CONCRETE. 

HE consideration of 
concrete from an 
esthetic point of 

view may strike the average 

cement-user as inappro- 
priate and impossible, for 

hitherto the term “concrete” 
at once suggested founda- 
tions, piers, dams, abut- 
ments, and, nowadays, it 
more than likely calls to 

mind columns, beams, 
floors, walls and, in fact, the 
entire structural parts of 
buildings. But it must be 
evident that our experience 
with this new material, new 

only, however, in the sense 
of adaptation, will show 
that like all legitimate and 
substantial structural mate- 

rials it, too, will prove to be susceptible of artistic treatment in 
design. Wood and stone architecture are as old as the hills, and 

the art of the medizvalist in developing true styles with these 
humble materials rightfully belongs to the world wonders. Brick 

and terra-cotta can scarcely claim quite so much distinction, 
although in point of artistic treatment they were brought to 
high development in the Gothic art of Italy. Iron and steel, 
however, do not fare quite so well, except in a small way 
along the lines of purely ornamental work; for when the 
modern rolling-mill began to turn out its product of struc- 
tural-shapes, and engineers discovered the wonderful possibili- 
ties of riveted sections and connections, there was a great 

rush for structural iron and later for steel. Everything imagin- 
able was made of it, more so in Europe than here. Bridges and 

viaducts, certain classes of business blocks and public buildings, 
even churches and cathedrals, all vied with one another in their 

1A paper read at the annual convention of the National Associa- 
tion of Cement Users, at Chicago, January 9, by Mr. A. O. Elzner, 
architect, of Cincinnati, O. 
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architecture of iron and steel, and while some notable attempts 
achieved a measure of success, it required many years to develop 
an artistic style of design. Yet even at this late day structural 
engineers as a class seem determined to ignore the application 
of esthetic principles to their designs of exposed work. 

But we feel quite hopeful. There has been, and is, much 
teaching and preaching of zxsthetics. Schools, periodicals and 
municipal art societies are doing much to educate the popular 
taste and to create a demand for beauty in public works and 
this campaign, whose influence is spreading rapidly, will un- 
doubtedly bring designers to recognize and appreciate the neces- 
sity and propriety of combining beauty with utility in all visible 
constructions, 

This problem will be greatly simplified in concrete work; for 

here for the first time we come to deal with a plastic material 
which can be moulded and modeled at will. Beauty, however, 
in structural design is worthy of the name only when, like beauty 
in nature, it has character. It must not be a servile copy of the 
style peculiar to some other material, but in fact must express 

the individuality of its own nature: it must not disemble. 

It is just this peculiar condition that we must be careful of in 

our concrete-block architecture. At present the tendency in the 
manufacture of these blocks is to imitate the split face of stone 
ashlar. This is radically wrong in principle and should not be 
tolerated. A flat, smooth face will always look well. However, 
if a pitched or split face is desired, let it be produced by casting 

the block flat and then pitching off the face with chisel and 
hammer just as is done with stone. The clean fracture of the 
concrete thus exposed will be eminently effective and artistic and 
will have all the merit that belongs to truthfulness. Plain con- 

crete ashlar walls might in some cases be effectively relieved by 
the introduction of bands of blocks decorated with some simple 
ornament moulded in the face, very much as is done with terra- 
cotta. But by all means avoid moulded rock-faced work. It is 
artistically bad. The frequent and constant repetition of a few 
regular sizes and patterns ruins an effect which should be counted 
largely as accidental, but always expressive of a fine artistic 
sense in the selection and grouping of the individual blocks. 
Artificiality, imitation and misrepresentation are stamped all 

over such work and can be recognized at first glance. 
Solid concrete walls have a great advantage over block walls 

in that they lend themselves much more readily to artistic treat- 
ment. This is especially true where they are used in suburban 
and country buildings, perhaps because of the touch of nature 
in the surroundings which more nearly accords and harmonizes 
with the broad treatment that can be so effectively employed in 
wall-surfaces. Perhaps the best sources of inspiration that can 
be had for such treatment are to be found in the old Spanish 

missions of California, which, although not of concrete, neverthe- 

less at once suggest its use and above all are fine examples of 

the artistic value of broad wall-surfaces relieved by exquisitely 
proportioned openings judiciously spaced and not infrequently 
embellished by a moderate use of ornamentation. 

Let us sey, then, speaking of domestic architecture, that where 
walls are made of solid concrete the surfaces should be as 
unbroken as possible, avoiding especially artificial jointing, of 
which so frequent use is made, obtained either by scratching a 
joint into the fresh mortar with which the surface is plastered 

after the removal of the forms, or by planting beveled wood 
strips on the inner surface of the forms, thereby moulding the 
joint directly into the concrete. 

Both methods are highly objectionable, utterly senseless and 
zsthetically very bad and should be shunned. In work of moder- 

ate cost, where effects are to be sought in an inexpensive, straight- 

forward and natural way, there can be no offense taken if the 
concrete is left untouched after removing the forms. In fact, this 

method has so much merit that it might with perfect propriety 
be classed as the most thoroughly artistic. That is probably 
just what the builders of the old Spanish missions would have 
done, if they had had concrete to use for their buildings. 

To be sure, if such treatment is to be used, some care should 
be exercised in the preparation of the form work, so that the 
result may not have the effect of a lot of patchwork. 

In more pretentious work several methods of treating the 

exposed concrete are available. A thin skin or crust of neat 
cement usually is found to cover the surface where concrete was 
deposited wet and was well tamped. This crust may be removed 
while still soft by means of a stream of water having some 
force, or by stiff wire brushes, in which cases the forms must 
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be removed promptly and just as soon as the work will stand it. 

This, however, involves considerable danger and should be done 
only by thoroughly experienced persons. If successfully accom- 
plished, the effect of the rough surface thus produced is good 

and consistent, for it exhibits the material in its true nature and 

avoids all semblance of artificiality. 
This treatment, however, entails so many difficulties that it 

will not be very popular, and it will be advisable to adopt some 

other simpler and safer method that will give similar results. 
The surfaces can be tooled all over with a chisel as in some 
classes of stonework; but while the result may be effective, it is 

rather expensive and slow work and will therefore be but spar- 
ingly used. It is difficult, too, to avoid loosening an occasional 
pebble or stone and thus spotting the surface with objectionable 
blemishes, and possibly opening up some internal cavities which 

are quite apt to occur, thus starting a leak in the wall. 
A simple and inexpensive, yet thoroughly practical, method of 

securing an artistic effect consists of covering the wall-surface 
with a splatter-dash coat of cement-mortar applied by splashing 
it on with a paddle or a broom—or, better still, it may be first 
spread on with a trowel and then roughened by stippling with a 

stiff broom or brush, or even a flat board, in which case the 
roughening is obtained by suction against the board. When 

such treatment as this is to be used it may be highly appropriate 
in some cases and indeed quite interesting to decorate parts of 
the surface with some simple panel-work or free-hand modeling. 
In case of panels it is best and simplest to adopt sunken work, 
as this can be readily produced by merely planting a board or 

block of desired shape against the inside face of the form, so 
that it leaves its impress upon being removed from the concrete. 
Or else a reverse mould made of some artistic bit of carving 

for a panel, or over a door or window, or a frieze, etc., may be 

nailed against the forms, and the resulting impress will be 
thoroughly effective, although a much higher artistic value would 
be due such work if it were modeled by hand directly in the 
cement mortar as it is applied and before it has had a chance 

to harden. 
This sort of work is being done extensively and successfully 

in Germany, where the modern style of “Art Nouveau” presents 
abundant opportunity for endless designs. It is already finding 
much favor in our own country and ought to reach a high degree 
of development. 

Mouldings, especially in continuous courses, if attempted at all, 
should be of the simplest possible design; bold, yet of moderate 
projection and free from small delicate members. Square offsets 
and beveled projections serve very well in the place of conven- 
tional mouldings and rather accentuate the character of the work 
and heighten its effect. Dentils of fair size can be worked in to 
gcod advantage and with comparatively little difficulty. Such 
work should, however, be used sparingly on account of the im- 
practicability of treating the surface of the resulting small mem- 
bers, unless great freedom and latitude are allowable without 
detriment to the artistic character of the design. It is particularly 
difficult to do this in case the walls are to be plastered over 

with cement mortar. Where this is done the work should be 
finished under the float rather than the trowel, so as to minimize 

the tendency to crack or craze, a great source of annoyance and 
disfigurement. Trowel finish, furthermore, almost invariably pro- 
duces a series of blotches of different shades and textures which, 
if introduced into rough work, have much artistic value, but must 

be classed as nothing better than blemishes in smooth troweled 
surfaces. Moreover, it is extremely difficult and well nigh impos- 

sible in plastering over mouldings or projecting band-courses to 
keep the edges straight and true, as they should be in smooth 
finish, with the result that the poor, slovenly workmanship imparts 
an air of cheapness and flimsiness to the building instead of the 

reverse, value and substance. Such then are some of the readier 
methods that can be employed in producing artistic effects with 
concrete. This humble material, so replete with possibilities, but 

as yet so little understood, is manifestly destined to take an im- 

portant place in the construction of our buildings and must there- 
fore strongly influence their design. But it means long, con- 

tinuous and close observance and study of its nature, its possi- 
bilities and its limitations, and if our designers will devote them- 
selves sufficiently to this subject, as it so well deserves, they will 
discover in concrete a new and useful friend, and with its help 

will evolve a new architecture that will be full of life and char- 

acter, strength and dignity and all else that goes to make a living 

style. 
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ENGINEERING ADVICE AS TO REINFORCED CON- 
CRETE’ 

OUR Committee on Architecture considers it advisable to 
devote its annual report chiefly to reinforced concrete, on 
account of its increasing use for structural purposes in 

engineering and architecture. 
This material is now regarded by the public generally as a 

panacea for all the difficulties and errors frequently made in 
construction, and also as cheaper and more economical than any 
system of equally substantial and durable construction. But 
certain precautions must be observed, or very serious accidents 
are certain to result from its use by inexperienced or careless 
men, especially by the “skin” contractor, and it may be well 

to mention some of the probable sources of trouble. 

1. QUALITY OF MATERIALS. 

When subject to inspection by competent superintendents, the 
cement will usually be fresh and of a reliable brand, the sand 
and aggregate will be free from clay and dirt, due proportions 
be used, and the method of mixing and tamping be reasonably 

efficient and uniform. Then the resulting structure can reason- 
ably be expected to have the computed strength, which will 

increase for an unknown time, perhaps continually. 
But many contractors prefer to believe that an addition of 

lime paste strengthens Portland cement, and, if this were true, 
more paste would make it still stronger, attaining a maximum 
strength without any cement at all. Of course the setting is 

delayed, but this is of less consequence in walls, where most of 
the contractor's experience has been gained. Owners of pro- 
posed structures know very little concerning the relative strengths 

of various brands of cement, and they are likely to consent to 
the substitution of an inferior grade, if the contractor offers 

a small discount on the cost of the work. 
The aggregate also varies considerably, as crushed soft sand- 

stone is sometimes supplied instead of hard limestone or granite. 
The contractor is also inclined to suggest coal cinders as much 
cheaper and just as good, while cinder concrete is entirely unfit 
for structural members, being only suitable for use as a mere 
filling. 

2. WORKMANSHIP. 

The wooden forms require to be true and to retain their shapes 
without deflection or bulging when the concrete is tamped in 
place. Concrete should always be mixed in a suitable machine, 
for the hand process is very uncertain, even when done under 

careful supervision. It must be tamped carefully and uniformly 

without displacing any part of the steel reinforcement, and this 
work must be done by experienced men, not by common laborers 
employed by chance. 

3. SETTING. 

Since the wooden moulds are expensive and the owner desires 
the completion of the building at the earliest moment possible, 
there is always a temptation to remove the moulds too quickly 
in order to use them for a higher part of the structure. This 
should never be done, for it probably causes most of the serious 

accidents and sometimes the destruction of buildings, as fre- 
quently: reported in the newspapers. Cracks are also likely to 
occur in the exposed surfaces of beams and floor-slabs, thus 
seriously weakening those members. 

4. PRoTecTion FROM CONCENTRATED Loans. 

During the construction of a building the materials for the 

upper stories or the roof are frequently piled up in masses on the 
floors already built. This is perhaps safe while the forms are in 

place, since these are usually strongly shored and supported. But 
after these are removed, such concentrated loads generally cause 
a permanent deflection and may rupture the floor. The average 

laborer or mechanic regards a floor as similar to a solid ledge 
of natural rock, perfectly able to support any load that may be 

piled on it. Here, then, is a great risk to concrete structures, 
unless very carefully superintended. 

5. Use or Stee: Coctumns ENciosep 1n CONCRETE. 

Although buildings consisting of several stories have been 
successfully built, in which the supporting piers or columns are 
of concrete reinforced by steel rods and bonds, only sufficient 

to prevent bending out of verticality, it is evident that for 
higher structures, or those exposed to heavy floor loads, the 

column loads should be borne by a steel column to which the 
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floor beams are properly connected, and not be supported merely 
by a stiffened concrete pier. This is especially true in case the 
piers are exposed to side pressures or jolts or moving loads 

are carried on the floors. 

6. Fireproor INTERIORS. 

Interiors should be made fireproof. Reinforced concrete is 
merely incombustible, not fireproof, like terra-cotta or bricks. It 
is calcined to a considerable depth by exposure to great heat 
and is liable to be washed off by a stream of water, possibly ex- 

posing the steel to heat and certainly requiring extensive repairs. 
Therefore, as careful precautions should be taken as in case of a 
steel-frame fireproofed building to avoid wood finish, wooden 
partitions, wooden furniture, and accumulations of books and 
papers, which would supply materials for a destructive fire. 
Wired-glass, metal sash and metal-covered doors would also be 

excellent. 
It is probable that these precautions are often impossible, and 

that a chief reliance must be placed on prompt extinguishment 
of any local fire before it has time to spread through the building. 

7. PRECAUTIONS AGAINST Frost. 

Construction should not continue during freezing weather, and 
all completed work not fully set should be thoroughly protected 
from frost. The average contractor usually argues that a 
“frozen set” for plastering or mortar is even better than one with- 
out freezing. But this is certainly doubtful, unproven and to be 

avoided always. His argument merely tends to extend the 
season for his building operations and is therefore open to sus- 
picion, especially since the experience of every architect reminds 
him of serious damages to his buildings by frost. Freezing cer- 

tainly is likely to make the concrete less compact, cause cracks, 
and retard setting.. The use of salt, hot water, heated sand and 

aggregate are merely palliatives to soothe the conscience of 
the superintendent. This danger will be most likely to occur 
in northern cities where the building season is too short for 

the amount of work to be done, and owners and contractors are 
willing to take almost any risk in order to complete the building 
and make it produce revenue at the earliest date. 

These suggested dangers in the use of reinforced concrete 
show, in my opinion, that the use of this material should only 
be permitted under the direct supervision of a competent engineer 
or architect, and never be left to the mercies of an inexperienced 
contractor, who sometimes regards a structure as safe if it does 
not fall before his pay is received. Yet the chief danger would 

come from a failure to observe all of the preceding precautions, 
rather than through dishonesty in materials or workmanship. 

With proper care in execution this material is certain to be 
widely employed for. many kinds of structures, will be reasonably 

resistant to fire, and its strength will increase for a long time. It 
will doubtless take the place of wood construction for all the 

more important or expensive buildings, except tall fireproof office- 
buildings and department-stores. For these the loss of time 

in erection and the loss of rental would more than exhaust any 
saving in the cost of construction, not to mention the probable 
higher rate of insurance on the building and its contents. 

In computing the safe strength of any proposed reinforced- 
concrete structure, the designer should be very conservative in 
applying formulas and data based on experiments made at test- 
ing-stations, where all precautions are observed and the work 
is done by experts in a manner far superior to that possible in 

actual structures. 
Reinforced concrete was invented in 1868, in France, by Joseph 

Monier, a gardener, being first utilized by him in building a 
greenhouse. Its use extended very, slowly, so that the material 
has been largely employed in France and Germany only during 
the past fifteen years for all classes of buildings, even.for those 
of monumental character, covered by large domes and vaults. 

Few accidents have occurred, as the properties of the material 
have been carefully determined by experiments made by the most 
famous investigators in Germany and France. and the govern- 
ments have made and strictly enforced stringent rules for the 

execution of the work. Béton und Eisen, a monthly journal of 
the most scientific character, contains numerous examples of 
recent -structures, calculations of their safe strength, and dis- 
cussions of al] matters of interest. 
To indicate the very careful regulations for reinforced-concrete 

construction, it may be of interest to quote a few points from 
the general order issued by the - Prussian Minister of Public 
Works in 1904: 
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“Complete drawings, calculations and specifications must be 

submitted in order to obtain a permit to build. 
“Only Portland cement of the Prussian standard is allowed. 
“Sample blocks must be tested. 
“No concrete to be made in freezing weather, and concrete 

must be protected from frost. 
“Side planks may be removed after three days, other forms 

and supports only after fourteen days. 
“Structures must be approved by State building-officials. 
“Rules, formulas and data are given, which must be employed 

in computing the safe strength of floor-slabs, beams and columns 

of reinforced concrete.” 
A Prussian building-ordinance is made to be obeyed strictly, 

not suspended at the request of an alderman or the order of 
a city council. It is evident that it would be almost impossible 
for a dangerous accident to occur in Prussia, and that this new 
material may safely be used there. There should be a State 
building law in Illinois requiring the minimum precautions neces- 
sary for safe building. Until such a law exists and is enforced 
reinforced-concrete construction should be executed only by com- 
petent engineers or architects. If left to the ordinary contractor 
serious accidents will certainly occur, casting undeserved odium 
on a very useful and promising method of construction. 

Mr. F. Oswald, of this committee, reports that he has com- 
pleted the Madison County Almshouse, consisting of concrete 
basement and two stories of brick; floors steel I-beams and rein- 

forced concrete, iron stairs, the latter item increasing the cost 
of wooden stairs about forty per cent. The floors are finished 
with a %-inch coat of Portland cement and crushed granite 
screenings, half-and-half, excluding the use of wooden floor for 

sanitary reason and fire protection. In dormitories, floors will be 
covered with heavy linoleum or matting. 

The average cost of walls per cubic yard of different materials 

he found to be as follows: 

For solid walls of concrete of one Portland cement, two sand 

and five crushed stone, the cost, including boxing for the forms, 
is $5.40 to $6.00 per cubic yard, with safe crushing load of 150 

pounds per square inch. 
The cost of coursed rubble stonework per cubic yard is as 

follows: 

Good quality of stone delivered at building site........... $2.75 

Mortar, one part Portland cement, 2-3 barrel at $2.00...... 1.33 
Tie OOrte GH, F CUNO GEEt GE GID, os a Se civeccscees 25 
Comereed SIGRE, DASSOITS WOT. «oo... se cc cccccccccccedess 2.75 

$7.08 
Safe resistance 300 pounds per square inch. 

Common rubble masonry with lime mortar costs $5.00 per 
cubic yard. 

Safe resistance 180 pounds per square inch. 

Good hard red bricks, delivered, cost $8.00 per thousand. 

Be GE, SRE ND DRNCIING pas db cu acc od cawenlc cnlecdcpcecse $4.00 
Mortar, one part Portland cement, % barrel at $2.00....... 1.50 

Two parts sand, 1-5 cubic yard at $1.00.................. 25 
srick-mason’s work at $5.00 per thousand, measurement 600. 3.00 

Safe resistance 200 pounds per square inch. 

Common brickwork for internal walls in lime mortar costs 
$6.00 per cubic yard. 

Safe resistance 150 pounds per square inch. 

COMPARISON OF CosT AND SAFE STRENGTH. 

Concrete per cu. ft. 22 cts., safe strength per sq. ft. 108 

EE Gee Ra vs a 26K 0 bn e.oN ow wwe es clea ew snag ge ee ee 

Coursed stone Portland cement 26 cts., safe strength per 
re I, NE cnirs na ca ebeca sean cenameaeds 12.0 cts. 

Common stonework in lime mortar 18% cts., safe strength 
ee eR OU oe ve baa bases e+ dewen eee 15.5 cts. 

Hard bricks in Portland cement mortar 32.4 cts., safe 
strength per sq. ft. 14.4 tons, cost...................-22.5 cts 

Common bricks in lime mortar 26 cts., safe strength per 
ie ON i ice's wis. att-wicicnnidbiple eaeeiemed’’ 24.0 cts. 
This table shows that stonework is cheapest, considering the 

comparative safe strength. 
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THE TREATMENT OF CONCRETE SURFACES:’ 

PLEASING and consistent surface finish generally has but 
little to do with the strength of a concrete structure, but 
it is not inconsistent with maximum strength in any struc- 

ture. 
Next to form or design, the character of the surface has most 

effect on the appearance of concrete, whether in a building arch, 
wall or abutment, in fact, when the view is had at a very close 

range, or in such structures as retaining-walls or pavements the 
surface finish may take precedence over proportion. 

It is not intended to atempt a full discussion of the subject, 

but only to describe some methods used in trying to obtain satis- 
factory surfaces in the various classes of concrete work done in 

the South Park system of Chicago. 
The imperfections in the exposed surfaces of concrete are due 

mainly to a few well-known causes which may be summed up as 

follows: 
1. Imperfectly made forms. 
2. Badly mixed concrete. 
3. Carelessly placed concrete. 
4. Efflorescence and discoloration of the surface after the 

forms are removed. 
Forms with a perfectly smooth and even surface are difficult 

and expensive to secure. Made of wood, as they usually are, it 
is not practical to secure boards of exact thickness, joints cannot 
be made perfectly close, the omission of a nail here and there 

allows warping and the result is an unsightly blemish where 

least wanted. 
Badly mixed concrete gives us irregularly colored, pitted and 

honeycombed surfaces, with here a patch of smooth mortar and 
there a patch of broken stone exposed without sufficient mortar. 
Careless handling and placing will produce the same defects. 

But granting we have the best of labor, that all reasonable 

expense and care is had in making up forms, in mixing, handling 
and placing the concrete, that it is well spaded, grouted, or the 
forms plastered on the surface, the results are not satisfactory. 
All these efforts tend to produce a smoothly mortared surface, 
and the smoother the surface the more glaring become minor de; 
fects. The finer lines of closely made joints in the forms become 
prominent, the grain of wood itself is reproduced in the mortar 

surface, hair-cracks are liable to form, and worst of all, efflores- 
cence and discoloration are pretty sure to appear. We surely 

have been working on a wrong theory. 
It is of doubtful efficiency to line the forms with sheet metal 

or oilcloth. Imperfections still appear. 

Two methods suggest themselves as likely to overcome the 

defects alluded to above. (1) Treating the surface in some man- 
ner after the forms are removed to correct the defects, and (2) 

using for surface finish a mixture which will not take the imprint 
of and which will minimize rather than exaggerate every imper- 

fection in the forms and which will not effloresce. 

Methods of treating the surface by bush-hammering, tooling 
and scrubbing with wire brushes and water have been described 
in various published articles, all of which have for their object 
the removal of the outer skin of mortar in which the various im- 
perfections exist. But the method most used in the South Park 

work is the acid treatment. It consists of washing the surface 

with an acid preparation to remove the cement and expose the 
particles of stone and sand, then with an alkaline solution to re- 
move all free acid, and finally giving it a thorough cleansing with 
water. The operation is simple and always effective. It can be 

done at any time after the forms are removed, immediately or 
within a month or more. It requires no skilled labor—only judg 
ment as to how far the acid or etching process should be carried 
It has been applied with equal success to troweled surfaces, like 

pavements, to moulded forms, such as steps, balusters, coping 
flower-vases, etc., and to concrete placed in forms in the usual 

way. It, of course, means that in the concrete facing only such 

material shall be used as will not be affected by acid, such as sand 
or crushed granite. It excludes limestone. 

The treated surface can be made any desirable color by se 
lection of colored aggregates or by the addition of mineral pig- 

ments. The colors obtained by selection of colored stone are per- 
haps the most agreeable and doubtless more durable. 

There have been moulded in the South Park shops blocks for 
buildings, columns, architectural mouldings and ornaments with 

both red and black crushed granite, all treated with the acid to 

1A paper by Linn White, Engineer South Park Commissioners, 
Chicago, II. 
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bring out the natural colors of the stone. There has been a large 
quantity of concrete pavement laid with torpedo sand surface col- 

ored a buff sandstone color with a small quantity of yellow ochre 
and mineral red and treated with acid. The buff color imparted 
to the surface is a welcome relief from the glare of the ordinary 
whitish gray concrete pavement in the sunshine, and the etching 
of the surface adds to the softness of the color, at the same time 
preventing any slippiness. This same buff color has been used to 
a large extent in steps, bases of lamp posts, and other moulded 
articles to be placed on or near the ground. With sand as the 

aggregate thousands of pieces have been moulded for coping, 
balustrades, concrete seats, drinking fountains, pedestals, etc., 
which, when treated with the acid, appear like fine grained, 
almost white sandstone. 
Where there are projections or marks left by the moulds or 

forms they are tooled or rubbed down before treatment, and 
where it is necessary to plaster up rough places or cavities in the 
surface it may be done after treatment and cannot be detected. 

These various classes of work have been done on a large scale 
during the last three years in connection with the improvement of 
new parks and has in all cases proved satisfactory. 

The second method of preventing or minimizing surface defect 
has also been tried in the South Park work with quite a measure 

of success. 
During the years 1904, 1905 and 1906 groups of concrete build- 

ings have been erected in nine different parks, costing, with their 
accessories, from $65,000 to $150,000 for each group. These 
buildings are all monolithic structures with occasional expansion- 

joints, the exposed surfaces of walls being of concrete composed 
of one part of cement, three parts of fine limestone screenings and 
three parts of crushed limestone known as the one-fourth-inch 
size. This was thoroughly mixed quite dry so no mortar would 
flush to the surface and well rammed in wooden forms made in 

the usual manner. The result was an evenly grained, finely honey- 
combed surface, of a pleasing soft gray color, which grows darker 
with time and blends admirably with the park landscape. In plac- 
ing it was not spaded next the form; it was too dry to cause any 
flushing of mortar, so there is no smooth mortar surface, the im- 
print of joints between the boards is hardly noticed and the grain 

of the wood is not seen at all. There is no efflorescence apparent 
on the surface anywhere and cannot be on account of the dryness 
of the mixture and the porosity of the surface. The buildings are 

used as gymnasiums, assembly-halls, reading and refreshment 
rooms, and as a rule the same gray concrete finish is given the 
interior walls as the exterior. In some cases a little color has 
been applied on the interior walls and the walls of shower and 

bath-rooms have been waterproofed with plaster. The porosity 
of the surface makes it well adapted to receive and hold plaster. 

This sort of surface is not capable of treatment with acid as 
a smoothly mortared surface, nor is it desirable. Consequently 
the only color obtainable is the natural color of the cement-cov- 
ered stone, but which is softer and far more agreeable than the 
gray of the usual mortar-finished surface. It is not suited for 
the surface of a pavement and is not impervious to water. Al- 
though it is evident the water enters the pores to a considerable 
extent there is no evidence of injury from the frost during the 
two winters some of the walls have stood. 

The same finish has been used for retaining-walls, arch bridges, 
fence-posts, walls enclosing surface yards, etc. In the buildings 
the thin walls were made entirely of this mixture, while in the 
heavier structures it has been used only as a facing. Two rein- 

forced arches of 60 feet span were faced with this mixture, but 
the steel was imbedded in a wetter, more impervious concrete. 
This same dry mixture can be used for moulded stones when the 
mould is open enough to permit tamping, and of course it is emi- 
nently suited to block machines. 

The dry, rich mixture, with finely crushed stone, has been found 
specially suited to another condition where a sound, smooth sur- 
face was particularly difficult to secure, viz., for the underwater 
portion of a sea-wall on Lake Michigan. It was mixed very dry 
and dumped in mass in sunken boxes joined end to end, made 
fairly watertight, but from which the water was not excluded. 

With the finely crushed stone a sound, smooth surface was 
obtained (when the sides of the boxes were removed) where it 
was manifestly impossible to plaster or grout the surface and 
where spading a mixture of coarser stone simply washed the 
cement away from the surface stones. On account of the variable 
water-level it was particularly desired to have a sound, smooth 
surface. 
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Of the work described, most of the monolithic buildings, the 
arch bridges and some of the walls and paving have been done by 
contract. All of the moulded work, the buildings made of blocks, 
service yard walls, etc., and all the acid treatment has been done 
by the park forces. Nearly all the various brands of Portland 
cement sold in the Chicago market have been used in varying 
quantities with equally good results. 

In both methods described honest work and careful inspection 
are as necessary for good results as in any other first-class con- 
struction. Neither method cheapens concrete work. The acid 
treatment slightly increases the cost. The surfacing with fine 
crushed stone adds nothing to the cost. 

By the acid treatment, together with rubbing and chipping, all 
irregularities can be corrected. With the fine crushed stone sur- 
face all irregularities and form marks are not prevented, but they 
are greatly minimized. 

In not all the work done by the second method were the results 
entirely satisfactory. The original specifications called for 44-inch 
stone, which was afterward changed to %-inch. Experience 
taught the correct quantity of water to use for best results. But 
altogether both methods are so satisfactory that their use will 
doubtless be continued in the South Park work until something 
better is developed. 

THE DEFECTS AND VIRTUES OF REINFORCED CON- 

CRETE. 

URING the discussion of a paper on Reinforced-Concrete 
Construction, read before the Engineers’ Club of Phila- 
delphia, October 6 last, Mr. Wm. Copeland Furber spoke 

as follows: 
Tue history of reinforced-concrete construction deserves the 

most careful study on the part of structural designers, Reinforced 
concrete has successfully met the charges of its critics and 
confounded many of the prophets who predicted nothing but 
failure for its portion. It is to-day recognized as one of the 
four methods of structural design, and these methods can be 
named in the probable order of their historic employment, viz., 
wood, masonry, iron and, lastly, reinforced construction of iron 
and concrete. The evolution of the theoretical design of rein- 
forced construction has been slow, largely because the engineer- 
ing students were not quick to realize that the adhesion of 
concrete to metal could be used as a factor in determining 
the transfer of stresses from one material to another. The 
value of rivets and bolts to transmit stresses could readily be 

calculated, because the facts were easily ascertained and easily 
proved, but the ability of the concrete in a beam to transmit 
the web stresses to a horizontal metal reinforcement or flange 
was not so readily comprehended. The definite certainty of 
riveted connections made it difficult to even think, let alone 
admit, that such a material as concrete could be trusted to 
transfer stresses to iron bars or rods, although it was quite 
easy to prove by trial that such a capacity existed. Theoretical 
objections to this proposition gave way, upon trial, to new 
conceptions based upon the newly discovered facts, and then 
the new theories appeared which embraced these facts. 

With the advent of reinforced concrete, came the inevitable 
accompaniment of all things of a more or less mysterious nature: 
the quacks, who made many claims for the new material and 
whose real knowledge of the subject was purely empirical. The 
quack designers and the quack builders have done much to delay 
the final acceptance of the new combination, as a proper and 
legitimate form of structural design, and even now the unrea- 
soning and unreasonable advocates of this new form of construc- 
tion will not admit that this form of construction has any 
defects worthy of mention. 

Reinforced concrete has, like all other good things, the defects 
of its virtues, and no intelligent designer can allow these defects 
to pass unnoticed, if he aims to keep his mind free from preju- 
dice. Reinforced concrete deserves a high place as a method 
of construction, and with the growing scarcity of lumber its 
employment has become a practical necessity. It is also a step 
in the direction of the erection of permanent buildings with a 
resultant decrease in the fire-hazard and a lessening of the 
spendthrift fire-waste of which this country is the chief exponent. 
For this reason, if no other existed, the new construction can 
be hailed as a Godsend. 

There is, perhaps, no material used in construction in which 
the workmanship factor so largely enters. We may inspect 
iron, wood, brick, stone, etc., and accept them or reject them 
as they meet or fail to meet our requirements, for they are 



finished units of construction, but while the separate component 
parts of the concrete are definite things, yet in their combined 
form they become a new chemical and mechanical substance 
which may be good or bad according to the intelligence and 
care used in mixing, placing and protecting them until a proper 
setting has taken place. 

There are several prevalent superstitions among the ordinary 
workers in concrete that seriously operate against the prob- 
ability of good results being obtained unless the work is most 
carefully supervised. One of the superstitions is that cement 
possesses some magical property that enables a very small quan- 
tity to go a long way, or in other words, that it takes but a 
“little to leaven the lump” of sand and stone, and these same 
workmen think that they are doing their “boss” a good turn when 
they “skin” on the quantity of cement. 

Another delusion is that “drying” and “setting” are coincident, 

and that the first must occur before the second has happened. 
I suppose that reasoning from the setting of other materials, 
like paste, mucilage, glue, varnish and other materials of like 
nature in which water or alco- 
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were not great, but in reinforced-concrete construction these 
dangers are ever threatening. 

As a step in the education of the uninformed workers in 
cement, I would earnestly suggest to the manufacturers that 
they attach a tag to each bag or barrel of cement giving in 
a concise manner the essential facts regarding the use of water 
in the mixing and setting of cement. Thus, without any great 
effort, each man who handled the bag of cement would uncon- 
sciously perhaps become a missionary in spreading the knowl- 
edge of how cement should be used, and better work would 

follow and more cement would be used, and thus the manufac- 

turer would reap an advantage for his altruistic labors in a 
material and pecuniary way. 

The fireproofing of concrete structures is one that deserves as 
much study as the fireproofing of iron structures. The advocates 
of reinforced-concrete construction do themselves no credit and 
do their material a great deal of harm by claiming that concrete 
is a fireproof material. The simplest tests which can be made 
by a school-boy will prove that cement, after setting, cannot 

resist fire without detriment, and 
hol is the solvent, it is natural 

for them to suppose that cement 
must dry before it sets, and this 
belief causes no end of trouble, 
unless it is most carefully 
guarded against. I was called 
upon to investigate, last fall, two 
concrete structures which failed 
largely through the belief on the 
part of the foreman of each 
job that the concrete should be 
allowed to dry out as fast as 
possible. Their efforts in this 
direction were aided by high 
winds and the cold weather, 
which retarded the setting. In 
one instance, several buildings 
of a group and in another the 
floor system of a city-hall col- 
lapsed. The contractor placed 
the failure on the cement and 
threatened to sue the cement 
manufacturer for damages, but 
a little investigation showed that 
the failure in both instances was 
due to the belief on the part of 
the foreman on each job that 
rapid drying was not only de- 
sirable but essential to the set- 
ting of the concrete. Had the 

foreman in each case known the 
fundamental chemical necessity 
for water during the setting, this 
failure would not have occurred. 

Another great drawback to 

the use of concrete work is the 

uncertainty as to whether some 
careless, ignorant, or designing 
workman may not have spoiled 

the point of absolute structural 
disintegration is determined sole- 
ly by the length of time it is 
kept in contact with the fire. A 
few briquets, the kitchen-range 
and a bucket of water will prove 
this in a most practical and sat- 
isfying way, and remove any lin- 
gering doubt one may have on 
the subject. Chemically, this 
conclusion can be justified by 
recalling that in the setting of 
cement from ten to twenty-five 
per cent. [of water] is crystal- 
lized into the new mixture and 
remains there, not in the form of 
dampness—for the material can 
be perfectly dry—but as a chemi- 
cal compound of the mass, and 
knowing this it can also be 
shown that this combination can 
be broken up and separated again 
by heat, which brings the cement 
back to somewhat the original 
form it had before being mixed 

with water. All this being proved 

or admitted, it is next in order 
to find a method to protect the 
concrete from reaching high 
temperatures, and our experience 

in fireproofing ironwork will 
help us in this direction. Por- 
ous fire-clay blocks are useful 
as a slow conductor of heat and 
they will also withstand high 
temperatures without changing 

their chemical composition, and 

in addition their porous nature 
gives them the ability to resist 

1 
the work at a critical point by 
improper methods or materials, 
and no subsequent inspection is 
going to detect this weakness 

PEERLESS LAUNDRY.BUILDING, MOBILE, ALA. 

George B. Rogers, Architect the structural parts of the con h tructural part tl I 

Every portion of this building, from foundation to roof, smoke- struction with this material it is 
stack as well as stairs, is of reinforced concreté There are 27,000 

sudden changes of temperature 
without fracture. By protecting 

il 

until it is possibly too late to square feet of flooring, and the front girders have a clear span of possible to construct a building 
t remedy it. 

Carelessness, indifference and come from the forms. 
irresponsibility seem to be the 
order of the day, and this is particularly so in the building 
trades. Where materials can be inspected after erection, as in 

brickwork, stonework, ironwork, etc., it is very hard to get 
even passably good results, but with a material that has to be 
taken on faith, like reinforced concrete, it requires a perpetually 
optimistic temperament to prevent undue anxiety from spoiling 
one’s peace of mind. 

Regarding the ignorance of the ordinary workers in concrete 
concerning the chemical value of water in the setting of cement, 

it should be remembered that cement is a chemical product 
and requires some brains to make proper use of it. When it 
was deposited in large masses, the chances of drying out, too 
rapid setting, and the disturbing of the mass due to vibration, 

50 feet. The stucco finish of the main front is applied directly to of great fire-resisting capacity a 
the rough concrete. The side walls are 4 inches, and left as they : . 

a cost considerably less than 
if structural steel fireproofed 

with the same material were to be used. 
The porous-terra-cotta manufacturers have provided a material 

which can be easily laid with the centering and which unites 
with the concrete, forming a monolithic structure with a pro- 

tecting surface of porous fire-clay terra-cotta. 

The application of reinforced concrete to mill structures, which 
have heretofore been built of large sticks of lumber, helps 
worderfully in the direction of better buildings. Large sticks 
of lumber are becoming very hard to obtain, and even when 

they can be obtained in good condition the subsequent checking 
of the wood seriously impairs their strength and capacity. Before 
the advent of reinforced concrete there was but one other way 
to obviate this and that was by the employment of structural 
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ironwork. In reinforced concrete we have a material which is 
particularly suited to commercial structures of all kinds, but in 

the employment of any composite material like reinforced con- 
crete eternal vigilance is the price of safety. 

THE LITERATURE OF REINFORCED CONCRETE. 

ew: increasing use of reinforced concrete as a structural 
material has led to the production of many books treat- 
ing of its properties and applications. 

The first to be published written in English (omitting the brief 
analysis of reinforced-concrete beams in the late Prof. J. B. 
Johnson’s “Materials of Construction”) was “Reinforced Concrete 

Construction,” by J. Mensch. The author is a practical de- 
signer of and a contractor for this method of construction, and he 
writes as an advocate, first, of reinforced concrete as a superior 
substitute for other structural materials, and, second, of certain 

forms or systems of reinforcement. But, while largely an argu- 
ment for the practices and opinions of the author, the book con- 
tains many suggestions for the constructor. 

[he next book in order of publication was “Reinforced Con- 
crete,”* by A. W. Buel and C. S. Hill. This work, of which a 
revised edition will soon appear, is a general treatise on its sub 
ject. It aims to give equal prominence to computation, design 
and methods of construction. Part I. states and discusses for- 
mulas and methods of calculation for beams, columns, walls, 
arches, conduits and tanks, and sets down those facts relating to 

the properties of concrete and steel which are of most use to the 

designer. Part Il. describes and illustrates forms and types of 
e been built of reinforced concrete. Part III. 

ribes various forms of reinforcement and the methods of con- 
nm en ol yyved in foundation-work, bridges, buildings, con 

stru ictures that 

lo the general reader Part Il. will probably prove the most 
interesting part of the book. It describes perhaps two hundred 

foundations, piles, floors, col- 
umns, walls, roofs, sewers, aqueducts, tanks, bins, arches, dams, 
reinforced-concrete structures: 

chimneys. About two hundred drawings illustrate this portion 
of the text, and these are fully dimensioned. The structures 
shown are not critically discussed, the idea being to place actual 

structural details before the reader in such variety and number 
that he may be practically 
partict ilar detail 

been worked 

sure of finding something about any 
in which he is interested and may see how it has 

ut by other designers 
The hundred pages of Part III. are intended principally for 

the contractor. They tell briefly of the quantities and composi 
tion of concrete, describe various kinds of reinforcement and 
illustrate forms and methods of concreting for foundations, build 

ings, bridges, tanks, reservoirs and conduits. This part has a 
final chapter on methods of facing and finishing exposed concrett 

“Reinforced Concrete,” by Charles F. Marsh, was first — 
lished in England. Like the American work just reviewed, it is 

an attempt to cover the whole field of reinforced concrete—com 
putation, design and construction. The author has, however, 

derived his information chiefly from the practice of Continental 
Europe; in fact, comparatively little of the book, aside from the 
author’s deductions, is of English origin. This is doubtless due 

the fact that the British building laws and ordinances are or 
were such as almost to prohibit this form of construction. The 

i 00k is divided into seven parts. Part I. reviews the subject in 
general and discusses the advantages and disadvantages of rein- 

forced concrete The ninety pages of Part II. are devoted 
entirely to descriptions and illustrations of systems of reinforce- 
ment. Some fifty systems are considered, and the reader who 

desires to see the versatility of invention in this particular will 
S part an interesting study. Part III. treats of materials 

their combination and deals entirely with European practice. 
The sixty pages of Part IV. are devoted to forms, falseworks, 
methods of concreting, forms of reinforcement, and the facing 
and finishing of surfaces. One of the most suggestive sections 
of this part deals with the molding of members before putting 
them in place. Part V. presents the data resulting from the 
experimental researches of the European experts and the con- 

stants of strength, elasticity, adhesion, etc., recommended by the 

“Reinforced Concrete o onstruction,’ , by L. J. Mensch. Chicago: 
Willi iam Seafert. Price, $2. 

teinforced Concrete.” Part I—Methods of Construction, by 
A. w guel. Part Il.—Representative Structures; Part IIl.—Methods 
of Construction, by C. S. Hill. New York: The Engineering News 
Publish ing Company. Pric e, $5. 

‘Reinforced Concrete,"’ by Charles F. Marsh. New York: D. Van 
nected Company. Price, $7. 
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author for use in computation. Part VI. discusses methods of cal- 
culation. The author presents first his own analyses and formulas 
and follows with those of Hennebique, Ritter, Considére, Chris- 
tophe and others. It is for this part and for Part V. on tests and 
Part II. on systems of reinforcement that the book is to be chiefly 
commended. In Part VII. there are assembled a large and rather 
miscellaneous list of descriptions and illustrations of reinforced- 
concrete structures. 

Next in order of publication come two American books, whose 
similarity of scope makes it most convenient to consider them 
together. These are “Concrete, Plain and Reinforced,” by F. W. 
Taylor and Sanford E. Thompson, and “Cements and Concrete,” 
by C. L. Sabin. In each of these the consideration of reinforced 
concrete is an incidental feature of a general treatise on cement, 
mortar and concrete. Briefly characterized, the latter is particu- 
larly strong in its discussion of cement-testing and its presentation 
of original results of tests of cements, mortar and concrete, while 

the former is a thorough and generally excellent work on the 
making and practical handling of concrete. Most of the rules 
laid down in these books for the mixing, handling and placing 
of concrete are quite pertinent to work in reinforced concrete 
and are presented with far more thoroughness than in any of 
the books dealing especially with that material. The need for a 
strong and reliable concrete is so imperative in reinforced-con- 
crete construction that this feature makes the books in question 
of particularly great value to the constructor. Both books begin 

by describing and classifying the various hydraulic cements, and 
contain instructions for testing, results of tests, directions for 
choosing sand, and aggregates and for proportioning mixtures, 

and directions for mixing and placing concrete in building-work, 
piers, dams, retaining-walls, arches and other structures. 

In the next book, “Concrete-Steel,” by W. Noble Twelvetrees, 
a well-known English structural engineer, no attempt is made to 
cover the subject of reinforced concrete and its application to 
construction. The work is rather a discussion of fundamental 
principles. Beginning with a statement of the physical properties 
of concrete and of steel and of concrete and steel in combination, 

the author then takes up the theory of reinforced concrete and 
gives rules for correct design and calculation of strength and 
practical examples of the chief types of members employed in 
construction. His presentation of the subject is excellent in all 
cases; but it is unfortunate that many of the data accepted by 

him are matters in dispute or have been discredited by more 
recent investigations. 

“A Handbook on Reinforced Concrete," by F. D. Warren, is 
the only book on this subject which has so far appeared in 1906. 
Part I. is leaves ictory and contains references to provisions for 
securing good construction. Part II. has sixty-seven pages de- 
voted to tests of beams, floors and roofs; which tests, according 
to the author, justify the use of certain constants and coefficients 
used in his tables. Part III. contains tables giving safe loads, 
bending moments, deflection under load, etc., for beams, floors 

and columns, and also the comparative cost of reinforced con- 
crete, cast iron, steel and timber construction. Part IV. gives 
similar information for roof-trusses up to 125 feet span. The 
idea of making up the publication in handbook form is a good 
one; it is all the more to be regretted that the author is, in the 
reviewer's opinion, frequentiy in error in his assumptions and 
his reasoning. The book is therefore one which it would be 
nsafe to put in the hands of the inexpert. 
In addition to these seven more or less complete and general 

works, there are others which take up special phases of rein- 
forced-concrete construction. First is Prof. William Cain’s little 
book on “Concrete-Steel Arches," which is a discussion of 
the analytical and graphical calculation of arches. Next comes 
Mr. Leon S. Mossieff’s translation of Considére’s papers and 
their compilation in a book entitled “Experimental Researches on 
Reinforced Concrete.” The subjects treated in these papers are: 
Reinforced concrete in bending; the deformation and testing of 
reinforced-concrete beams ; effects of changes of volume of con- 

‘A Treatise on Concrete, Plain and E Reinforced,”’ by W. Taylor 
and Sanford E. Thompson. New York: John Wiley Ay ‘bone. Lon- 
don: Chapman & Hall, Limited. Price, $5. 
’“Cement and Concrete,” by L. C. Sabin. New York: McGraw 

Publishing Company. Price, $5. 
*“Concrete-Steel,””’ by W. Noble Twelvetrees. London: Whitaker 

& Comp: any. New York: The Macmillan C ompany. Price, $1.90. 
‘A Handbook on Reinforced Concrete for Architects, Engineers 

and Contractors,’ by F. D. Warren. New York: D. Van Nostrand 
Company. Price, $2.50. 

*“Concrete Steel Arches,’’ by Prof. Wm. Cain. New York: D. Van 
Nostrand Company. 
*“Experimental Researches on Reinforced Concrete,” by Armand 

Considére. Translated and arranged by Leon S. Mossieff. New 
York: The McGraw Publishing Company. Price, $2. 



crete; tensile and compressive resistance of reinforced concrete; 

resistance of concrete to shearing and sliding; effects of cracks, 
and compressive resistance of hooped and reinforced concrete. 

These books of Cain’s and Considére’s are essentially books for 
the computer and designer. 

The constructor will find his needs specially considered in Mr. 

H. P. Gillette’s “Handbook of Cost Data,” some 140 pages of 

which useful work are devoted to records of costs of materials, 
forms, mixing, handling, depositing and finishing. , 
The highest and earliest development of reinforced-concrete 

work occurred in France and Germany, so that the foreign litera- 
ture of the subject should not be overlooked. Probably the best 

general treatise is “Le Béton Armé,”™ by Paul Christophe. This 
book covers computation, design and construction. Part I. dis- 
cusses general principles and systems of construction. Part II. 
describes and illustrates the application of reinforced concrete to 
buildings, bridges, reservoirs, etc. Part III. has to do with the 
execution of work in this material. Part IV. discusses the theory 
and methods of calculation. Part V. treats of the advantages 
and disadvantages of reinforced concrete as a structural material. 

The great advantage—particularly to the author of a technical 
book—of having the last word has been utilized by Mr. Homer A. 
Reid, in his “Concrete and Reinforced-Concrete Construction.” 

The first six chapters of this nine hundred page book contain 
some historical matter and a discussion of materials, and methods 
of proportioning ingredients and mixing and placing concrete. 
Chapter VII. analyzes the factors that affect cost, and chapter 
VIII. treats of the finishing of concrete surfaces. Nearly a 
hundred and fifty pages are devoted to the application of rein- 
forced concrete to building construction. This feature of the 
book and the fact that Mr. Reid presents the general theory of 
reinforcement as applied to beams, slabs and columns with un 
usual clearness and conciseness are what cause the work to be 
of exceptional interest to architects. 

A BOOK ON THE SAN FRANCISCO DISASTER. 

Tuts work,” covering two hundred and seventy large pages, is 
really a report made to the board of directors of the Roebling 
Construction Company by its expert engineer. But although Mr. 
Himmelwright’s investigation was doubtless undertaken primarily 

for business reasons, the whole report gives evidence of impar- 
tiality and of careful observation leading to just conclusions. 

he first thirty pages contain a historical account of the earth- 

quake and a general discussion of the effects of shock and con- 
flagration on buildings of various classes. Following this is a de- 
tailed report on the “Class A” or fireproof buildings. Some 
seventy-six such structures were studied and the damage done 
to each is separately chronicled. A hundred and fifty full-page 
photographic views make clear the points brought out in the text. 

The conclusions which Mr. Himmelwright draws from his ob- 
servations are set down under the following seventeen heads: 

THE LESSONS OF THE FIRE, 
I. Protect the openings of the outside walls against the ex- 

terior fire hazard. 
II. Protect the columns and other important structural mem- 

bers in proportion to the requirements. 
III. Use refractory materials for the facades. 
IV. Select a concrete floor-construction of recognized strength 

and fire resistance. 
V. Adopt reinforced-concrete for partitions. 
VI. Never permit pipes inside the column protection. 
VII. Provide metal treads for stairways. 
VIII. Provide for the expansion of steel lintels and mullions. 
IX. The filling between the floor arches and the under side of 

the finished floor should never be omitted. 
X. Avoid light supports and copper wire in metal lath-and- 

plaster ceiling construction. 
XI. Small steel vaults and fireproof safes proved ineffective 

in preserving their contents. 

%”“Fiandbook of Cost Data for Contractors and Engineers,’’ by 
Halbert P. Gillette. New York: Myron C. Clark Publishing Com- 
pany. Price, $4. 
u“Le Béton Armé et ses Applications,’’ by Paul Christophe. Paris: 

Ch. Beranger. Price, $7. 
2“Concrete and Reinforced-Concrete Construction,’’ by Homer A. 

Reid, Assoc. M. Am, Soc. C. E., Assistant Engineer, Bureau of 
Buildings, New York City. New York: Myron C. Clark Publishing 
Company. Price, $5. 
™“The San Francisco Earthquake and Fire. A Brief History 

of the Disaster. A Presentation of Facts and Resulting Phenomena, 
with Special Reference to the Efficiency of Building Materials. Les- 
sons of the Disaster.”’ 3y A. L. A. Himmelwright, C.E., M. Am. 
Soc. C. E. New York: The Roebling Construction Company. 
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THE LESSONS OF THE EARTHQUAKE. 
XII. Avoid locations in close proximity to geological fault 

lines. 
XIII. The foundation must be capable of moving as a unit 
XIV. Adopt the steel skeleton frame method for the super- 

structure. 
XV. The best materials and workmanship only are admissible 

for wall construction. 
XVI. Avoid high chimneys and towers of plain masonry. 
XVII. Roofing tiles should be thoroughly anchored in po- 

sition. 
Other and different lessons might be learned from the data 

which are supplied by the author, but the book as a whole is the 
most complete record available of the condition of the San Fran- 
cisco buildings after the great earthquake and fire. 
= f L =. U S “y RATIO N S eee te 

THE AUTOMOBILE CLUB OF AMERICA, WEST 54TH STREET, NEW YORK, 
N. Y¥. MR, ERNEST FLAGG, ARCHITECT, NEW YORK, N. Y.: 

EIGHT PLATES. 
This building, a reinforced-concrete skeleton, is faced with 

terra-cotta. A fairly successful attempt at polychromatic effect 
has been arrived at by introducing low-toned slip-covered terra- 
cotta in the modelled work about the entrance and the great win- 
dows of the first story. 

THE ADMINISTRATION BUILDING OF THE GEORGE N. PIERCE COMPANY, 
BUFFALO, N. Y. MR. GEORGE CARY, ARCHITECT, BUFFALO, 

N. Y¥.: SIX PLATES. 

BUILDING OF THE EASTMAN KODAK COMPANY, WEST 23RD STREET, 
NEW YORK, N. Y. MESSRS. MCKIM, MEAD & WHITE, ARCHI- 

TECTS, NEW YORK, N. Y.: THREE PLATES. 

In this case the reinforced-concrete skeleton construction is 
veneered on the street front with terra-cotta. 

HOUSE OF ALFRED MITCHELL, ESQ., PORT ANTONIO, JAMAICA, W. I. 
MESSRS. CHAPMAN & FRAZER, ARCHITECTS, BOSTON, MASS. 

This reinforced-concrete building endured without injury the 
earthquake spasms that wrecked Kingston and other places, a 
few months ago. 

HOLY TRINITY CHURCH, HAVANA, CUBA, W. I. MESSRS. CRAM, 
GOODHUE & FERGUSON, ARCHITECTS, BOSTON, MASS.: SIX PLATES. 

While the structural parts of this building are of reinforced- 
concrete, the columns, doors and window finish and all other 
moulded decorative portions were cast in cement separately and 
built into slots, recesses, etc., provided for them in the mass 
work. 

EPISCOPAL CATHEDRAL, MANILA, P. I. MESSRS. STURGIS & BARTON, 
ARCHITECTS, BOSTON, MASS.: FOUR PLATES. 

With the exception of the roof, this building is of reinforced- 
concrete construction. 

PARISH-HOUSE OF THE EPISCOPAL SOCIETY, MANILA, P. I. 
STURGIS & BARTON, ARCHITECTS, BOSTON, MASS. 

MESSRS. 

MERCHANTS NATIONAL BANK BUILDING, NEWARK, N. J. MR 
CHARLES P, BALDWIN, ARCHITECT, NEWARK, N. J.: TWO PLATES. 

In this case the reinforced-concrete structural parts are ve- 
neered with stone work. 

HOUSE OF P. A, ROCKEFELLER, ESQ., GREENWICH, CONN. 
HISS & WEEKES, ARCHITECTS, NEW YORK, N. Y.: 

MESSRS. 
THREE PLATES. 

We regret extremely that our reproductive process has done 
such scant justice to the very admirable and thoroughly prepared 

Ld 
i 

AIR SPACE 

le o L a’ 

drawings which were prepared for this building. The architects 
have taken unusual care and efficient precautions to make the 
walls of the building not only fireproof, dampproof, and sound- 
proof, but airproof as well. The accompanying diagram de- 
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clares clearly that the comfort of the inhabitants is, in an unusual 
degree, not likely to be much affected by changes in the external 

temperature. 

THE CHATEAU DES BEAUX-ARTS, HUNTINGTON, LONG ISLAND, N. Y. 
MESSRS. DELANO & ALDRICH AND MAURICE PREVOT, ARCHI- 

TECTS, NEW YORK, N. Y.: EIGHT PLATES. 

This establishment, which is to combine a hotel with restau- 
rant, casino, bathing-pavilions, garage, villas, etc., is located on 
Huntington Bay. The site begins at the water’s edge with a 
bluff and continues to rise back the full depth of the property, 
which is about one-half mile. On the edge of the bluff at the 
water’s edge to the Casino. About two hundred feet back from 
this are the main buildings of the hotel. Back of the hotel build- 
ings, on a level stretch, will be the polo-grounds, tennis-courts, 
and a field for all sports. Farther back the ground rises rapidly 
and lends itself very aptly to the scheme which incorporates a 
number of villas, so placed that each one will have a clear view 
overlooking the harbor and the Sound. The garage, which will 
accommodate fifty automobiles, is located on the east side of the 
property alongside of the road. This road is sixty-six feet wide 
and will connect directly with the new “automobile speedway,” 
which is now in the course of construction. 

The establishment being thus located should prove a rendez- 
vous for automobile-tourists and yachtsmen. It is to be treated 
in somewhat the same manner as certain French establishments, 
such as the Pré-Catalan in the Bois de Boulogne, and is being 
erected for the owners, Messrs. Bustanoby Bros., of the Café 
des Beaux-Arts, New York City. 

[he central feature is the main hotel building, with two wings 
devoted to sleeping apartments, each containing sixty rooms. 
Each room is complete with bath and toilet and is so constructed 
that it will be absolutely sound-proof. This group of buildings is 
located about two hundred and fifty feet from the water’s edge 
and overlooks the Casino and the bay. 

In front of these buildings, on the water’s edge, is located the 
Casino with its café, dining-room, private dining-rooms and 
billiard-rooms, all opening on broad terraces built over the sea- 
wall. On the roof is an open garden. The Casino is connected 
with the main building by underground tunnels. 

Between the Casino and the Main Buildings, there is a terrace 
in the guise of a formal garden, located in which will be small 
pavilions in which meals will be served. These pavilions will be 
reached through underground passages from the kitchen, the 
Casino and the Hotel. 

The parts of this establishment that will be open to the public 
this spring are the Casino, the east wing of the Hotel group and 
the garage. On the site of the main hotel building, there now 
stands what was formerly known as “Locust Lodge.” This has 
been remodelled entirely and handsomely refurnished and will 
be used in connection with the other buildings this season. 

All of the buildings in connection with this establishment will 
be fireproof, being constructed throughout of reinforced-concrete, 
using both the column and girder and solid slab construction. 

The exterior of the buildings will be finished in stucco, all of 
the cornice and ornamental work being in cement. The archi- 
tects, as will be seen on the accompanying drawings, have been 
especially careful in designing the structural concrete work so as 
to permit of the mouldings and cornices being run directly there- 
on. All of the ornamental work will be cast in cement from 
models executed from the architects’ drawings. Considerable : 
of this casting will be done directly on the works. Special care 
has been exercised in the modeling, so that when the castings ; - 
are drawn the discouraging results usually obtained have been 7 
overcome and the effect obtained is that of handcut stonework. | 

There will be no natural stone used on any part of the construc- 
tion work, everything being of concrete and cement mortar. 

VACCINE LABORATORY AND STABLE FOR NEW YORK CITY BOARD OF 

HEALTH, WESTCHESTER, N. Y. MESSRS. SNELLING & POTTER, 

ARCHITECTS, NEW YORK, N. Y.: FOUR PLATES 

THE UNION BUILDING AND THE SANTA FE FREIGHT DEPOT, LOS 

ANGELES, CAL. MR. HARRISON ALBRIGHT, ARCHITECT, 

LOS ANGELES, CAL. 

CITIZENS’ NATIONAL BANK BUILDING, LOS ANGELES, CAL. MR. HAR- 

RISON ALBRIGHT, ARCHITECT, LOS ANGELES, CAL.: TWO PLATES. 

The footings, columns, girders, floors, walls, etc., are of rein- 
forced-concrete. The floors of the lobby, banking-room and toilet 
rooms are mosaic tile. The floors of all corridors and offices 

Volume XCI., Number 1636. 

May 4, 1907. « 

The American Architect. 

are cement. The interior doors, trim, etc., is mahogany-finished 
birch. The walls and cellings throughout the building are tinted. 
Throughout the several stories the floor panels in this building 
have been subjected to excessive test loading under the super- 

vision of the architect and the city building inspectors, and pro- 
nounced by them to be the strongest floors in the city. 

HERBIVORA BUILDING IN THE ZOOLOGICAL GARDEN, CINCINNATI. 

MESSRS. ELZNER & ANDERSON, ARCHITECTS, CINCINNATI, 0. 

HOUSE OF MR. ALBERT KAHN, ARCHITECT, DETROIT, MICH. 

HOUSE OF ROBERT ANDERSON, ESQ., CINCINNATI, 0. MESSRS ELZNER 

& ANDERSON, ARCHITECTS, CINCINNATI, 0.: TWO PLATES, 

THE U. S. GRANT HOTEL, SAN DIEGO, CAL. MR. HARRISON ALBRIGHT, 

ARCHITECT, LOS ANGELES, CAL.: TWO PLATES. 

The footings, columns, girders, floors, walls, etc., are all con- 
structed of reinforced-concrete. The exterior of the building 
will be faced with cream-colored glazed terra-cotta. The floors 
of the lobby, café, bar-room, toilet-rooms and bath-rooms will 
be of mosaic tile. The floors of billiard-rooms, ball-room and 
parlor will be of wood mosaic. Floors of all other rooms and 
corridors will be of cement with fastenings for carpets imbedded 
therein. The interior trim will be birch, finished a rich mahogany 

color. The walls of all rooms throughout entire building will be 
decorated. 

HOUSE OF DANIEL BACON, ESQ., ARDSLEY-ON-THE-HUDSON, N, Y. 

MR. OSWALD C. HERING, ARCHITECT, NEW YORK, N. Y. 

This house, 35 feet wide and 90 feet long, is built of reinforced- 
concrete from the footings to the gables, including the floors and 
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bearing walls, with partitions and furring of hollow terra-cotta 
blocks. The low attic, however, left unfinished for general stor- 

age, is roofed in the usual manner with wood rafters. The 
exterior walls will be finished with a selected pebble-dash. The 
roof tiles are of a yellow-brown, especially made to conform to 
the color scheme, and above the second-floor windows panels in 
relief, by a well-known sculptor, will be executed from the archi- 
tect’s drawings. These panels are to be made of cement colored 
in three tones. The rafter ends, window-casings, and all the 
exterior woodwork will be stained a gray-black, and the contrast 
of color against the background of warm gray concrete will be 
effective and pleasing. 

The contract was awarded without competition to a builder 
experienced in concrete work and with a reputation for honesty 
and thoroughness. Such an unusual procedure is not surprising, 
however, as it has come to be recognized that unless this form 
of construction is carefully and honestly carried out, disappoint- 
ment and possible disaster will ensue. 
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SANTA FE FREIGHT DEPOT 
LOS ANGELES GAL SANTA FE AVE- BETWEEN THIRD AND FOURTH STS 

SANTA FE FREIGHT DEPOT, LOS ANGELES, CAL. 

Harrison Albright, Architect. 
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—o JGUN © SPRECKELS, OWNER. THE UNION BUILDING. HARRISON ALBRIGHT ARCHITECT, 
SAN DIEGO CAL. SAN DIEGO, CAL. HOMER LAUGHLIN BLDG. LOS ANGELES CaL. 

THE UNION BUILDING, SAN DIEGO, CAL 

Harrison Albright, Architect. 

the American Architect and Building News. Volume XCI., Number 1636 
Regular Edition. May 4, 1907. 

Copyright, 1907, by Ihe American Architect. 
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INTERLOCKING RUBBER TILING 

Particularly adapted for Court Houses, Banking Institutions, Church Aisles, Hospitals, Libraries, Business Offices, Restaurants, 
Vestibules, Elevators, Kitchens, "Leuadeion, Pantries, Bathrooms, and for Steamships and floating property generally. 

Manufactured solely by New York Belting & Packing Co., Ltd., 091 and 93 Chambers Street, New York 
Chicago, 150 Lake St.; St. Louis, 218-220 Chestnut St.; Philadelphia, 118-120 N. 8th St.; San Francisco, East ber St. & 3d Ave.; Oakland; Besicn, 232 

Summer St.; Indianapolis, 229 S. Meridian St.; Baltimore, 114 W. Baltimore St.; Buffalo, 600 Prudential Building; Pittsburgh, 9 3-915 Liber rty Ave 
Spokane, Wash., 163 S. Lincoln St.; Sole European Depot—Anglo-American Rubber Co., Ltd., 58 Holborn Viaduct, London, E. 

POSITIONS OPEN. PROPOSALS 
—— —_—— SUMMER SCHOOL OF PAINTING i 

RCHITECTURAL DRAU GHTSM AN at VINEYARD HAVEN, MASS. Treasury Department, Office of the Super- 
once; one with five or six years’ ex- (Island of Martha’s Vineyard) Conducted by vising Architect, Washington, D. C., April 

perience in architect's office. Walter P. ARTHUR R. FREEDLANDER 17, 1907. Sealed proposals will be received 
Crabtree, architect, 259 Main St., New Brit- Third Season, June rsth to Sept. 15th at this office until 3 o’clock p. m. on the 22d 

ain, Conn. (1635-1636) Special course for Students of Architecture to | day of May, 1907, and then opened for an 
‘ P develop facility in the handling of color. Three | extension, remodeling, etc., iricluding plumb- 
WANTED—Architectural draughtsman well criticisms per week For prospectus, address ing, gas piping, heating apparatus. electric 

up in details. White & Hussey, Archi- A.R. FREEDLANDER, 80 W. goth St., New York conduits and wiring to the U. S. Post Office 
tects, Lansing, Mich. (t.f.) and Custom House at Petersburg, Virginia, 
i memninnne a . in accordance with drawings and specifica- 
F IRST-CLASS architectural draughtsman tions, copies of which may be had at this office 

wanted at once. Good salary to right or at the office of the Custodian at Peters- 
man, Write full particulars and state salary burg, Virginia, at the discretion of the » 
expected. Consolidated Engineering & Con- Supervising Architect.—James Knox Taylor, 
struction Co., Syracuse Savings Bank Bldg., Supervising Architect. 1635-1636) 
Syracuse, N. Y. (1635-1637) 

Wa NTE “es Architectural draughtsman; 
man of at least 10 years’ experience 

desired; permanent position for right man. 
Merrick & Randall, Syracuse, N. Y 

Treasury Department, Office of the Super- 
vising Architect, Washington, D. C., April 
24, 1907.—Sealed proposals will be received 
at this office until 3 o’clock p. m. on the 
28th day of May, and then opened, for the 
construction (complete) of the Extension to 
the U. S. Post Office, Brooklyn, N. Y., in ac- 
cordance with the drawings and specifica- 
tions, copies of which may be had at this 
office or at the office of the Custodian at 
Brooklyn, N. Y., at the discretion of the 
Supervising Architect.—James Knox Taylor. 
Supervising Architect. (1635-1636) 

(1635-1637) 

\V ANTED—Architectural draughtsman, fa- 
miliar with working plans for interior 

and exterior stone work. The Schilling Com- 
pany, Albany, N. Y. (1636-1637) 

Wa N T E D—A first-class architectura! 
draughtsman, familiar with the so- 

called “English Collegiate Gothic’; state eager Tea , Sees : 
salary desired, and give experience and refer- ,rreasury De partment. Office of the Super- 
ences. M. F. Cummings & Son, Troy, N. Y. THE LION OF BABYLON vising Architect, Washington, D. C., May 2, 

1907.—Sealed proposals will be received at 
ieidiieiatemeaitiisd a raiieenienmnatiiideiitl __ (1636) this office until 3 o'clock p. m. on the 12th 

HE Meyer Sniffen ‘Company, makers of : day of June, 1907, and then opened, for the 
fine plumbing fixtures, require the ser- HE Lion of Babylon is made ene lea tion (including as. gas piping, 

vice of a man to represent them among al : js heating apparatus, electric conduits and wir- 
architects, mainly in the Metropolitan Dis- of green and yellow glazed ing) for the U. S. Post Office building at 
trict. 11 West 36th street, New York. : sedford, Indiana, in accordance with the tae t treet. tiles baked several thousand Bedford, Indi 1 h tt 

(1636-1637) years ago. The figure which adorned drawings and specifications, copies of which 
. . “ . ay be had at the office of the Custodian 

the city gate of ancient Babylon is roe ss eA ~ Mi : Reo — of the site, at Bedford, Indiana, or at this 
POSITIONS WANTED. now in the British Museum. The office, at the discretion of the Supervising 

<n s sane tiles composing it look as if they Architect.—James Knox Taylor, Supervising 
ANAGER or chief engineer (contracting) - " Architect. (1636-1637) 

wants position; managing expert rein- had been taken from the kiln but : 
forced concrete steel and general construc- esterday, retaining even their orig- Treasury Department, Office of the Super- 

tion; state particularly location, etc. Address inal brilliancy of color. For sug- vising Architect, Washington, D. C., May 1, 
18-B, care American Architect. (1636-1637) gestion on the artistic, sanitary and ete vs proposals ge be rece cron 

RCHITECTURAL engineer desires man- durable qualities of tile as the most Sa of Jane 1907, etn yg hg Pant _ a 
agement business and engineering de- economical and appropriate cov- construction complete of the extension to the 

partment of architectural firm structural en- ering for floors an walls, write: U. S. Post Office and Court House. at Wich- 

gineering, specifying, superintendence, etc. ita, Kansas, in accordance with the draw- 
Address 18-A, care American Architect. st ings and specifications, copies of which may 

(1636-1637) be had at this office or at the office of the 
THE INFORMATION BUREAU Custodian at Wichita, Kansas, at the dis- 

cretion of the Supervising Architect.—James 

‘“‘Norman Monuments of OF THE Knox Taylor, Supervising Archite es onan’ 

” iia : . “ 

Palermo TILE INDUSTRY 
BY ARNE DEHLI. **RENAISSANCE FIREPLACES.” 

Illustrated with so Plates, 13’x17}’. 70 CORCORAN BUILDING go Gelatine Plates, on bond paper, 9’x11’. 

Price, bound, $10.00. Unbound, $9.00. WASHINGTON, D.C. In Envelope, Price, %s.00. 

The American Architect. P:1blishers Tue American ArcuiTsct, Publishers. 
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UNIVERSITY OF PENNSYLVANIA 

SCHOOL OF ARCHITECTURE 

FOUR-YEAR COURSE. (Degree B. S. 
Arch.) (Architectural engineering may 
taken in lieu of advanced design, etc.) 

GRADUATE YEAR. (Degree M. S. in Arch.) 
(Allowing specialization in design or in 
architectural engineering, etc.) 

SPECIAL COURSE OF TWO YEARS. (Cer- 
tsficate.) (For qualified draughtsmen; affording 
option in architectural engineering.) 

COMBINED COURSES 1m Arts anp Arcur- 
TECTURE, by which A. B. and B. S. im Arch. 
may be ‘taken in six years. 

—, GRADUATES granted advanced 

in 
be 

ag yt COURSES in elementary and gen- 
sub — through which advanced stand- 

ing may be 

For full information address: DR. J. H. 
SP EMAN, Dean, College ie University 
of Pennsylvania, Philadelphi Pa. 

MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY 

DEPARTMENT OF ARCHITECTURE 
Options in Architectural Engineering and 

Lagdesage Architecture 
lege graduates and draughtsmen admitted as 

aaa students. 
. TYLER, Secretary, 

Mass. Sestiiety. “of Technology, Boston, Mass. 

WASHINGTON UNIVERSITY 
St. Louis, Mo. 

DEPARTMENT OF ARCHITECTURE 

offers a professional four-year course in Ar 
chitecture. examination or 
certificate or di pa other schools 
colleges. Grand tsmen are admitted as special 
students. 

UNIVERSITY OF ILLINOIS 
Four-year professional courses in Archi- 

tecture, in Architectural Engineering 
and in > - — Decoration. Special 
courses for draftsmen and constructors. 
Excellent library and equipment. Uni- 
versity fees nominal. 

Department o} Architecture. 
W.L PILLSBURY, Registrar, Ursana, ILL 

HARVARD UNIVERSITY 
The Graduate School of Applied Science and 

Lawrence Scientific School 
offer graduate and unde uate courses in Civil, 
Mechanical, Electrical, Mining and Metallurgical 
Engineering, Architectur dscape Architect- 
ure, Forestry, Physics, Chcaaee Biology, and 

Por tertheriafermation.addecns Ww. nes SABINE, 
1s University Hall, Cambridge, Mass 

UNIVERSITY OF MICHIGAN 
Ann Arpor, Mics. 

bao woah OF ARCHITECTURE. 

‘our-year course in Architecture and in Archi- 
nny Engineeri: tsmen and others 

aan” prepared ae students. For 
Dean of Department of 

THE SOCIETY OF BEAUX-ARTS 
ARCHITECTS 

has established 

A FREE COURSE OF STUDY 

open to dreughtemen and students of 

Reale de Bengn-Arwe te ‘aris, and at ° com: in Orders, ‘Design, rei oe 

_ aeeenpsctaipaend ey) oe — 
East 3 . Committee or Education, 

York City. ° 

PERSPECTIVES REFDERED 
In Pen-and-Ink and Water-Color 
— M. CAMPOS. 

itted as ye 
etin describing work, address 

Engineering. 

“* MONUMENTAL STAIRCASES.” 
40 omy Gates, os on bond pa eB se”. 

nue. 
Tue AMERICAN ARCHITECT, Publishers. 

THE GEORGIAN PERIOD 

PRICE, $60.00. 

“The most important work on architecture 
yet produced in America.'’"—Nation. 

THE AMERICAN ARCHITECT, 
12 West Fortists Sr. New Yore 

8 Beacon S oston, Mass. , 

J,W. TAYLOR'S Photograph Series of 
324 Dearborn Street, CHICAGO, ILL. 

LOOMIS FILTERS 
Established 1880. 

Improved System. Simple and Effective. 

LOOMIS-MANNING FILTER CoO. 

Main Office: 828 Land Title Bldg., Broad 
and Chestnut Streets, Philadelphia. 

Boston. New York. Baltimore. 

FREDERICK B. WIRT 
PERSPECTIVES 

84 Adams St., Care Chicage Arch’! Club, CHICAGO, ILL. 

E. ELDON DEANE 
Architectural Colorist and Draughtsman 

63 Seymour Belding, Fifth Ave. Cor. 42d St. 
New York City i Washington. 

SOCIETIES 

SOUTHERN CALIFORNIA CHAPTER, A. I. A. 
Members of the Southern California 

Chapter, American Institute of Architects, 
dined at Levy’s Tuesday evening, April 9, 
and held their monthly meeting. Mr. 
3rown presided in the absence of Mr. Ros- 
enheim, who is in the East. Others in at- 
tendance were Messrs. Hudson, Train, 
Hunt, Wackerbarth, Albright, Norton, 
Ehlers, Hillman and Preston. A number 
of important matters were suggested for 
discussion, but action was deferred until 
a larger representation can be secured. 

BROOKLYN CHAPTER, A. I. A. 
The Brooklyn Chapter of the American 

Institute of Architects will hold its seventh 
annual exhibition at the Pouch Gallery in 
Clinton Avenue from May 8 to May 18, 
inclusive. Exhibits of drawings, photo- 

graphs, sculpture, and objects of industrial 
art are desired from all interested. 

To stimulate the artistic development of 
the pupils in the art schools of Brooklyn, 
the Chapter has instituted a competition 
for a cover design for the catalogue of the 
1907 exhibition, to be limited to the pupils 
of these schools. A prize of $25 for the 
first, and $15 for the second best designs 
will be awarded. 

All competitive designs should be sent to 
Walter L. Cassin, 375 Fulton Street, Secre- 
tary of the Exhibition Committee, who will 
furnish detailed information to all intending 
competitors and exhibitors. 

The Chapter will give an invitation re- 
ception and press view on the evening of 
May 6, and the exhibition will be open to 
the public free on May 7. 

PERSONAL MENTION 

New York, N. Y.—John Campbell, 26 
years old, an architect, was found dead in 
his room at the boarding-house, 238 West 
Eleventh Street, April 21. 

Dayton, O.—The firm of Peters & Burns, 
architects, has been reorganized and will 
hereafter be known as Peters, Hermann & 
Brown. The new members of the firm 
are George Hermann and Clifford C. 
Brown. 

CuetseA, Mass.—Mr. William Hart 
Taylor, architect, has opened a branch of- 
fice near Bellingham Station, upstairs. 

PittspurGH, Pa.—Mr. Henry Hornbostel, 
who successfully competed for the new 

Soldiers’ Memorial Hall, has appointed R. 
Maurice Trimble as consulting architect for 
the new building. This action was taken 

as the result of the law authorizing the con- 
struction of the Memorial, which required 
that a local architect be employed as assist- 
ant in drawing the plans for the building. 

INDUSTRIAL INFORMATION 

The catalogue of the Aberthaw Con- 
struction Company, 8 Beacon Street, 
Boston, Mass., is interesting as showing 
the numerous uses to which reinforced- 
concrete may be put—from retaining 
walls, staircases and floors, to such stu- 
pendous structures as the Harvard Stad- 
ium, which was built by the Aberthaw 
Construction Company, and which an 
architect whose opinion is printed in an- 
other column of this issue cites as one 
of the best examples of concrete finish. 

The Clinton System of Fireproofing 
by the use of Clinton Electrically Welded 
Fabric and Clinton Wire Lath is fully 
described in the hundred-page catalogue 
of the Clinton Wire Cloth Company, of 
Clinton, Mass. Working drawings of 
floors for light or heavy loads, and of 
roofs, columns and partitions are plenti- 
fully provided, and also illustrations of 
important buildings in which the system 
has been used. 

The General Fireproofing Company, 
of Youngstown, O., has brought out a 
reinforcing bar which they call the “Cold 
Twisted Lug Bar.” This, as its name 
implies, is a bar of twisted steel pro- 
vided with lugs or excrescences which 
prevent slipping, and so tend to retain 
the bond between concrete and metal. 
The same company makes a pin-con- 
nected girder frame which not only in- 
sures the proper distribution of the 
reinforcement, but also provides in an 
ingenious way for the continuity of the 
steel over the columns which support 
the ends of the girders. Expanded metal, 
herringbone steel lath and a new design 
of reinforcing metal called “Trussit,” 

which allows the user to dispense with 
wood forms in many cases, are also 
manufactured by this company. 

The latest pamphlet of the Reinforced 
Concrete Construction Company, Tobin 
Building, St. Louis, Mo., is a clever and 
enthusiastic brief for the use of rein- 
forced concrete. The company act as 
consulting engineers and as contractors, 
using what they call the “Standard Sys- 
tem” of reinforcement. 
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NEW CATALOG~—Just off the Press 

SENT FREE ON REQUEST 

complete, illustrated catalog. It tells about the Kewanee System of Water Supply, 
and is filled from cover to cover with valuable information.on the water supply 

subject. This catalog shows how the Kewanee System of Water Supply is applied to 

farms, country and city residences, public buildings, hospitals, country clubs, apartment 

houses, sky scrapers, manufacturing plants, villages and small cities. Write for this 

catalog today. It is worth asking for. Ask for catalog No;,40. 

[co above illustration is a reproduction of the cover-page of our new 64-page, 

KEWANEE WATER SUPPLY COMPANY, KEWANEE, ILL. 
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The interesting results of the tests, 
made by Prof. De Puy, at Lewis Insti- 
tute, Chicago, on various styles of rein- 
forcing bars, are set down in the latest 
catalogue of the Expanded Metal and 
Corrugated Bar Company, of St. Louis, 
Mo. The value of corrugated bars in 
aiding the adhesion of concrete to steel 

and in preventing the formation of large 
cracks is carefully explained. Illustra- 
tions are given of the three styles of 
bars made by this company and of many 
of the structures in which these forms 
of reinforcing metal have been used. The 
last dozen of the hundred pages in the 
pamphlet are devoted to formulas and 
tables for use in designing. 

The New Century System of modern 
fireproof concrete and hollow tile con- 
struction is the system which was used 
in the well-known and_ well-designed 

Marlborough-Blenheim Hotel at Atlantic 
City, N. J. A pamphlet describing this 
construction method in some detail and 
showing its applicability to ordinary res- 
idence work may be obtained from the 
New Century Contracting Company, | 
Madison Avenue, New York. 

It is by looking through publications 
such as that of the Standard Cofterete 
Steel Company, 100 Broadway, New 
York, that the extended use of reinforced 
concrete can best be realized. This one 
contracting company is able to make 
reference to some four score buildings 
all in or near New York City into the 
construction of which reinforced con- 
crete has largely entered. The various 
systems of floors and partitions recom- 
mended by this company are fully illus- 
trated in the catalogue. 

Mr. Ross F. Tucker, M. Am. Soc. C. E., 
in a paper on “The Necessity for Greater 
Accuracy in Concrete Construction,” 
makes a strong plea for the use of ready 
assembled reinforcement for girders and 
columns as a safeguard against careless- 
ness or incompetence. The system ad- 
vocated by Mr. Tucker is the so-called 
“Unit System,” which is controlled by 
Tucker & Vinton, of New York, and 
their licensees, the Unit Concrete Steel 
Co., of Chicago. 

The Turner Construction Co., 11 
Broadway, New York, makes use of the 
Ransome system and has executed under 
this system some of the most notable of 
reinforced-concrete buildings. Their cat- 
alogue shows illustrations of a number 

f these and details the results of tension 
tests on bars and of the fire and water 
tests on their construction which resulted 
in its approval for use in Manhattan and 
Brooklyn. 

The Garry Iron and Steel Co., Cleve- 
land, O., send out with their catalogue 
actual samples of their plain and galvan- 
ized metal lath which they particularly 
recommend for exterior stucco work. 

High carbon steel bars for reinforcing 
concrete are supplied by the Inland Steel 
Company, First National Bank Building, 
Chicago, Ill. They describe both plain 
and twisted bars in their latest circular. 

The Berger Mfg. Co., of Canton, O., 
best known in the past for their sheet 

metal work, are putting on the market 
a number of products that have to do 
with fireproofing and concrete work. 
Their “Multiplex” steel plates are used 
for floors, and can be concreted without 
centering. Their “Ferro-lithic”’ plates 
are applicable as a reinforcement for 
roofs, walls and floors, or, when curved, 
for floor and bridge arches. Their 
“Prong Lock” system of steel studs and 
furring makes an effective fireproof par- 
tition. 

“Ferro-inclave,” which is sheet steel 
crimped into a dovetail section, is manu- 
factured by the Brown Hoisting Machine 
Company, Cleveland, O. Illustrated cat- 
alogues showing the application of this 
material to the construction of fireproof 
roofs and floors may be obtained from 
the manufacturers. 

Wall ties of galvanized steel, suitable 

for attaching veneering of any sort to a 
concrete wall, are described in a little 
pamphlet issued by O. D. Levering, 82 
North Fourth Street, Columbus, O. 

Chas. Mulvey Mfg. Co., 16 South Jef- 
ferson Street, Chicago, are sending out 
leaflets showing their stirrups, hangers, 
and anchors. They make a _- special 
hanger for use with concrete blocks. 

“Building for Economy” and “The 
Cold Truth” are titles of two pamphlets 
published by the Union Fibre Company, 
of Winona, Minn. The former explains 

the use of Linofelt as a non-conductor 
and sound deafener, and gives instruc- 
tions for applying it. The latter deals 
with the uses of “Lith” and “Linofelt” 
for the insulation of cold storage plants, 
icehouses, etc., and as pipe and boiler 
coverings. It also gives the results of 
tests of these materials made by the 
Starr Engineering Company, of New 
York. 

The use of concrete walls makes it 
desirable to provide means to render 
them impervious to water and to prevent 
the unsightly efflorescence and_ hair 
cracks which so often spoil the appear- 

ance of concrete work. The “Medusa 
Water-proof Compound,” made by the 
Sandusky Portland Cement Company, is 
guaranteed to have the desired qualities. 
The method of using this and its cost are 

given in the company’s pamphlet. 

The Waterproofing Company, 147 East 
35th Street, New York, using the Wins- 
low system of waterproofing by the ap- 
plication of Hydrolithic Cement to the 
inner surfaces of brick, stone or con- 
crete walls, guarantee to make these 
proof against the percolation of water, 
even under a pressure of 140 pounds a 
square inch. This little pamphlet on 
the subject of waterproofing makes in- 
teresting reading. 

Another effective system of waterproof- 
ing is made by the A. C. Horn Com- 
pany, New York. They make a “liquid 

concrete,” called “Symentrex,” to give uni- 
formity of color to concrete surfaces; and 
a “No. 2 Dehydratine” to render the con- 
crete impermeable to water. 

[Vol. XCI.—No. 1636. 

Concrete Country Residences.—With 
the exception of a short introduc- 
tory chapter on the use of concrete 
for residence building, this publication 
of the Atlas Portland Cement Company 
consists of about a hundred pages of 
illustrations of houses, the exterior sur- 

faces of which are of concrete or stucco. 
Floor plans accompany the photographic 
views in many instances and the subjects 
are, on the whole, well chosen. 

The Universal Portland Cement Co., 
the Rookery, Chicago, IIl., has obtained 
permission to reprint the chapter on The 
Process of Concreting from Taylor & 
Thompson’s “Concrete, Plain and Rein- 
forced,” and issues it, with their com- 
pliments, in the form of a neatly bound 
little book. 

The Vulcanite Portland Cement Co., 
of New York and Philadelphia, is send- 
ing out several interesting pamphlets. 
One treats of Fireproof Hotel Construc- 
tion as Exemplified by the Marlborough- 
Blenheim Hotel at Atlantic City, N. J. 
This was written by Mr. Albert Moyer, 
Assoc. Am. Soc. C. E., and is an interest- 
ing and well illustrated description of the 
notable building. Another deals with 
Cement Sidewalk Paving and gives sug- 
gestions as to the best methods and 
specifications for sidewalks, floors and 
curbs and gutters. A third is devoted 
to the selection and proportion of aggre- 
gates for cement concrete, and a fourth 
telis of the best means of avoiding the 
annoying haircracks or crazing which are 
so apt to disfigure the surface of con- 
crete. 

COMPETITIONS 

Decatur, Itt—The Pythian Home 
Board of the Grand Lodge, Knights of 
Pythias of Illinois, it is reported, has de- 
cided to call for plans or sketches for a 
building to be erected on the ground and 
cost not to exceed $125,000, the plans to be 

in the hands of the secretary, E. R. Wright, 
Taylorville, Ill., not later than June 8. The 
committee will meet again in Decatur on 
the 10th of June to select a plan from 
among those submitted. 

BUILDING NEWS. 

(The editors greatly desire to receive in- 
formation from the smaller and outlying 
towns as well as from the larger cities.) 

ApRIAN, Micu.—W. Stearns, Secretary 
of the School Board, writes that it is pro- 
posed to erect a school, to cost about $70,- 
ooo. Architect, R. A. Bradley, of Ft. 

Wayne, Ind. 

ALBANY, Ga.—A _ post-office and court- 
house, to cost $112,500, will be erected by 

the United States Government in Dougherty 
County. James Knox Taylor, Supervising 
Architect, Washington, D. C. 

ALEXANpRIA, La.—It is said that the city 
is planning the erection of library building. 
Site has been chosen and plans and speci- 
fications will be wanted as soon as prelimi- 
naries are arranged; W. B. Turner, Mayor. 

It is reported that plans are being solici- 
ted by the Mayor for the City Hall. The 
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‘Ornamental Soir Baiey is toa a building 

what millinery 1 is to a woman’s costume 

of beauty in itself—it must also 

be in perfect harmony with its 

surroundings. There is no scheme of 

treatment or style of architecture be- 

yond the scope of 

|: is not enough that it be a thing 

Yale €° Towne 

Ornamental Hardware 

The wide range of designs, the com- 

pleteness of each set, the perfection of 

each piece and the variety of grades in 

which each school is offered, give the 

architect unusual freedom in his work. 

A portfolio carrying twelve designs repre- 
senting as many schools will be sent free to 
any architect or builder who will ask for it. 

The Yale & Towne Mfg. Co. 
General Offices, 9 Murray Street 

Exhibit Rooms, 242 Fifth Avenue 

__New Y ork 

MINERAL WOOL 
FIRE, SOUND and VERMIN PROOF INSULATOR. 

SAMPLES AND CIRCULARS FREE 

140 Cedar St U. S. MINERAL WOOL CO., Newvork 

Corrugated Concrete Pile Co. of America 
1170 Broadway, New York 

LICENSEES 
Alling Geesteustion Co. William — Miter The Engineering-Contracting Co. 

BOSTO BALTIMORE 

XXVii 

The only 
reason archi- 
tects former- 
ly used coal- 
tar for roofs 
was because 
it cost half as 
much as as- 
phalt. Every 
architect 
knew that as- 
phalt was 
better. 

There is now so 
little difference in 
cost that there’s no 
reason left for not 
using Trinidad 
Lake Asphalt. 

THE GENASCO ROOF- 
ING COMPANY 
PHILADELPHIA 

New York Chicago 

Offices in principal cities. 

For information about Genasco 
Ready Roofing and other Genasco 
Roofing products, write to the Barber 
Asphalt Paving Company, Philadel- 
Fras New York, Chicago or San 
*rancisco. 

THE H. B. SMITH CO. 
133-135 CENTRE ST. NEW YORK 

MANUFACTURERS 

Steam and Water 

Heating Apparatus 
Factory: Westfield, Mass. 

ESTABLISHED 1853. NEW YORK, PROVIDENCE, 
Send for Catalogue. PHILADELPHIA. 

THE Cura came a 
PATENTED AND AUTHORIZED 
SHOULD BE Me BY NAME WHERE 

2 ° EC 
LECTION SERVICE ONLY BY THE SOLE 
MAKERS 

THE CUTLER MPG. CO., Rochester, N. Y. 

ELECTRIC SIGNALS 
POR 

PASSENGER ELEVATORS 

ELEVATOR SUPPLY & REPAIR CO. 
136 Liberty St 34 W. Monroe &. 
KEW YORE CHICAGO 
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There’s Nothing to Fear from the Elements 
When your roof is covered with 

32 POUNDS COATING 

ROOFING TIN 
In case of fire from without it does not ignite ; from within, it soon smothers the flames ; wind cannot get 

under ; rain cannot beat through ; a snow load—the worst of all pressures—creates no damage, while freezing - 

and hail will not crack or destroy this superior commodity. 

Think over all other roof coverings and see if such claims can be truthfully made for any of them; then 
take into consideration the moderate cost and long life of MF Tin, and decide for yourself which is the most 

practical material for you to use. Our booklet “FROM UNDERFOOT TO OVERHEAD” tells how MF 

is made. We want you to have a copy, and will gladly send it if you will write. 

American Sheet & Tin Plate Company, 
1406 Frick Building PITTSBURGH, PA. 

cost, including furnishings, is not to exceed 
$75,000 

ALLEGHENY, Pa.—The Allegheny General 
Hospital, it is said, proposes to build a 
nurses’ home at Sandusky Street and 
Stockton Avenue, Allegheny, to cost $150,- 

Address superintendent 
[Thomas Hannah, architect, Diamond 

Bank Building, Pittsburgh. has completed 
for an eight-story store and office 

building to be erected by the Real Estate 
Savings and Trust Company, in Federal 
Street, near Park Way, Allegheny, at an 

000 

pians 

approximate cost of $160,000. 
E. J. Linnekin Company, 902 Federal 

Street, will erect dyeing and cleaning plant 
on Craig Street. Cost, $65,000. Structure 
will be three stories, brick and concrete, I *€ 

55x100. Plans are being drawn by Archi- 

tect R. G. Vandevort, First National Bank 
Building, Allegheny, Pa. v 

ATLANTA, Ga.—W. G. Raoul is reported 
be planning the erection of an apart- 

ment-house costing about $80,000. 

\ucusta, Me.—Plans are being prepared 
for an extension to the post-office in Ken- 
nebec County Cost, $150,000. James 
Knox Taylor, Washington, D. C., Supervis- 
ing Architect 

BattrLe CreeK, Micu.—Fred Wells, Sec- 
retary Board of Education, writes that bids 
will probably be called for in about thirty 
days for a high school, to cost about $150,- 

000. Architects, Mills & Pruitt, of Colum- 
bus, O 

Beaver Dam, Wis.—It is said that plans 

have been prepared by Buemming & Dick, 
chitects, Milwaukee, for a_ three-story 

brick hotel to cost $50,000. 

seLoiT, Wis.—The city has voted for the 
erection of a $100,000 addition to the high 

Plans by William B. Ittner, archi- 
tect, of St. Louis, Mo., have been accepted. 

BERKELEY, CAt.—Reports state that the 
Board of Regents of the University of Cali- 
fornia, at its meeting, recently voted to 
begin at once the erection of a new library 

building. The plans of John Galden How- 
ard were submitted and approved. They 
call for a fireproof structure of white gran- 
ite like that of California Hall. 

sche ut yl. 

The new 

structure will cost $575,000 and will be 
paid for by the Charles Franklin Doe 
estate. The building will be located be- 
tween the North Hall and California Hall. 

BIRMINGHAM, ALa.—It is stated that the 
Farmers’ Union of Alabama contemplates 
erecting a warehouse to cost about $100,000. 

BrookLyn, N. Y.—The members of Unity 
Church, Gates Avenue and Irving Place, 

it is stated, contemplate erecting a new 
edifice on the present site, to cost $55,000. 

Bryn Mawr, Pa.—Reports state that J. 
S. Cornell & Son, Land Title Building, 
Philadelphia, have been awarded a con- 
tract to construct a residence at this town 
for W. Hinckle Smith. It will be built of 
brick, four stories high, and will cost $750,- 
OOe. 

BurraLo, N. Y.—Plans are being devised 
by the -Church of Christ, Scientist, for 
building this year a larger edifice than the 
church now occupies. 
under consideration. 

Cuicaco, Inu.—The A. J. Bradford Com- 
pany, it is reported, will build a three-story 
apartment building on Monroe Street, near 

front 66 feet, 

Several sites are 

California Avenue. It will 

and will contain 
It will cost $8o,- 

with a depth of 125, 
twenty-four apartments. 
000. 

Shepley, Rutan & Coolidge, 84 Van 
Buren Street, are preparing plans for a 
residence to be built at Lake Shore Drive 
and North Avenue for Richard T. Crane, 
Jr. It will be three stories, of pressed 
brick, and is estimated to cost $100,000. 

Sherman T. Cooper will improve the 
property at the northwest corner of Lake 
Avenue and Thirty-ninth Street with a 
large apartment-house to cost $100,000. It 
will be three stories, 97x102 feet, and will 
contain twenty-four apartments. 

Alderman Joseph Badenoch, 116 North 
Division Street, chairman of the special 
committee having charge of making ar- 
rangements for the construction of the new 

city hall on the site of the present one, 
states that the contracts for steel, outside 
stone and the sinking of the foundation 
caissons will be let as soon as possible. No 
architect for the building has been engaged 
as yet. It is likely, however, that Holabird 
& Roche, Monadnock Block, architects for 
the county court-house, of which the new 
structure is to be a counterpart, will also 
be the architects for the city hall. It will 
be eleven-story, of similar materials as the 
county court-house, with exterior of gran- 
ite and terra-cotta, and is estimated to cost 
$4,500,000 to $5,000,000. 

The Seventh Regiment, I. N. G., Col. 
Daniel G. Moriarity, commanding, now 
using the Tattersall Building, southeast 
corner of Dearborn and Sixteenth Streets, 
for its armory, is planning the erection of a 
new armory in the near. future.. Chicago 
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SPRING PAINTING 07 Edition 
A seasonable circular on the vital subject of paint. Different forms 
of metal and wood construction are attractively illustrated, and there’s 
just enough “talk.” Write for free copy B—{4. 

JOSEPH DIXON CRUCIBLE CO., Jersey City, U. S. A. 

noche & Steves 
Manufacturers of 

Plastic Relief Ornaments 
For Juterior anv Erterior Decorations 

Write for Catalogue A. 

2101-2103 Reading Road Cincinnati, @. 

ESTABLISHED 1868 

THES | 9 ee 

AWE). cures 

Wis 

© Glazep STRY ) J J 

[SS tc ihe york YD mmecuss (L yew’ = 
‘METAL LATHINGS ETC: 

1844 

FRENCH’S 

Paints and 

Varnishes 
Highest Standard Attainable 

Write for prices and samples 

Samuel H. French 
and Company 
PHILADELPHIA 

ESTABLISHED 

WATER 

Rider & Ericsson 

Hot-Air Pumping Engines 
If water is required for household use, lawn, 

flower beds or stable, no pump in the world 
will pump it so safely, ‘hana and reliably. No 
danger, as from steam. No complication, as in 
gasoline engines. No uncertainty, as, in wind- 
mills. Prices reduced. Catalogue “B” on 
application. 

RIDER-ERICSSON ENGINE CO. 
*8 Moo Franks Sue Yom, 40 Dearborn Street, Chicago 

239 Franklin Street, 4° North 7¢ Street, ‘Philadelphia. 
34 Craig Stet Wa West Montreal, P. gura 96, Havana, Cuba. 

22 Pitt Street, ydney, N. S. W. 

STANLEY’S 
BALL 
BEARING 
HINGES 

In WROUGHT BRONZE and STEEL 

NEVER WEAR DOWN. NEVER CREAK. 
NEVER REQUIRE OILING. 

The improved washer protects the balls 
against moisture and dust. 

For Sale by Leading Hardware Dealers. 

Attractive Literature for the asking. 

THE STANLEY WORKS 
NEW BRITAIN,CONN. NEWYORK CHICAGO 

The Illuminating Engineering Department 
OF THE 

HOLOPHANE COMPANY 
IS AT YOUR DISPOSAL. 227-229 Fulton St., New York 

For Fireproofing and 
Expanded Metal Concrete Construction 

ASSOCIATED EXPANDED METAL COMPANIES 
Room 1205, 256 Broadway, New York 

OFK/N 
TAPES 4»> RULES 

ARE THE BEST IN THE WORLD 

Made by THE LUFKIN RULE CO. 
Fer Sale Everywhere NEW YORK 

Send tor Cataleg LONDON Saginaw, Mich., U.S. A. 

The Griswold New London, Conn- 
R. W. Gibson, Architect 

6—26” diam.—24’ 0” long 
8—24” diam.—22’ 0” long 

79—14” diam.—11’ 7” long 
Koll’s Patent Lock Joint Columns and 

Ornamental Capitals were made and fur- 
nished by us for this building. 
We have unusual facilities for turning 

out work of this character. See our Spe- 

dal Catalogue in “Sweet’s Indexed Cata- 
logue of Building Construction,’ pages 

323 to 328. 

HARTMANN BROS. MFG. COMPANY, 
Mt. Vernon, N. Y., U. S. A. 

New York Office, 1123 Broadway. 
Also 

ay Bh nnn - CO., Cor. Elston and Web- 
ster Avenues, Chic Il. 

A. J. KOLL ‘L PLANING 
a L CO., Los Angeles, 

Manufacturers of 
Koll’s Patent Lock Joint 

Columns for Pergolas 
Porches or Interior Use. 

Send for Catalogue G. 
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w “New 80-page Catalogue Free” 
wy We have just issued a new book, finely illustrated and beautifully printed. yY 
Ww It is a veritable mine of information in the vital and interesting subject of Ww 
a Ventilation, and is full of handsome illustrations and useful data concerning aw 

’ The Burt Ventilators 
Ww A very large number of fine illustrations 

showing the Burt Ventilators installed on im- 
portant buildings and the opinions of men who 
are today using them on mills, factories, shops, 

Ww foundries and residences are also given a place 
in this book as being extremely valuable to 

Ww the prospective buyer. 

wa Send a postal today for a copy 

aw The Burt Mfg. Co. 
‘@ 550 Main Street, 

ay Largest Manufacturers of Oil Filters and Exhaust Heads in the World. 

Akron, Ohio. 

Notice Sliding Sleeve Damper. Patented. 

PUP UMYUVUVYUVUyyyqyyyy 

citizens have pledged the sum of $50,000 
for a site and a bill is now before the house 
of the State Legislature for an appropria 
tion of $150,000 for a building. 

It is reported that the Chicago Belting 
Company will construct a three-story build 
ing, 145x117 feet, on the east side of Green 
Street, 100 feet south of Randolph Street, 
to cost $100,000. 

Cuicaco Heicuts, Inr.—The Calumet 
Steel Company has purchased fifteen acres 
of land here, upon which they will erect 
buildings to cost $200,000. 

Ciinton, 1A.—The Masons, it is stated, 
have accepted plans for a three-story, 90x 
95-foot temple, which is to be erected here 

1 cast of about $100,000 
Liss, Wis.—Holy Rosary Academy 

id plans prepared by Brust & Philipp, 
ts, Milwaukee, for a set of build 

ngs, to cost $125,000 

Dayton, O.—Reports state that the Y. W. 
C. A. is planning the erection of a $300,000 
} ] , building. 

Denver, Cot.—The Brown Palace Hotel 

will be sold at auction to the highest bid- 
der ess n sixty days, and the execu- 

rs of 1 estate will erect a huge 

fice building on five lots at Seventeenth 
i Stout Streets, to cost about $800,000. 
The erection of a Temple of Mining by 

the people of Colorado at a cost of about 
> ~ -+ } ~ "+t mm l- $100,000 is reported contemplated 

Detroit, Micu.—John Kay and Wallace 
Franklin, of the firm of Westinghouse, 
Church, Kerr & Co., are reported to be 

terested in erecting an arcade at Bagley 
Avenue, Park Street and Washington Bou 

levard, which will cost about $1,500,000, and 
for which plans are now being prepared. 

DuLutH, Minn.—The Bethel Society is 
stated to be having plans prepared for a 
four or five-story stone and brick building 
to cost about $150,000. 

The Great Northern Railroad Line will 
erect a freight station at Michigan Street 

and Sixth Avenue, West, to cost $200,000. 
A. H. Hoagland, St. Paul, Minn., is Chief 
Engineer. 

ELLENDALE, N. D.—Trustees of the State 
Industrial School will receive bids until 
May 15 for the erection of a girls’ dormi- 
tory, on plans by Jeffers & Henry, archi- 
tects, Aberdeen, S. D 

Farrpury, Nep.—lIt is stated that the 
Boone Hotel Company will erect a modern 
hotel building. Cost, $60,000 

Forp City, Pa.—The citizens voted on 
April 14 to issue bonds to the extent of 
$40,000 for the erection of a new school 

building. V 

GarDEN City, Kan.—J. J. Tutwiler has 
made the plans for a residence for Judge 
Thompson. The building will be of the 
colonial style of architecture. Large 
porches will be added. 

GettyspurG, Pa.—The First National 
Bank will erect new building, brick and 
terra-cotta, three stories and basement, 84x 

60. David Nutter is president. Cost, 
$40,000. Plans have been drawn by Archi- 
tect Herman Miller, Crozier Building, Phil- 
adelphia. Will contain banking room on 
first floor; barber shop, directors’ room 
ard toiiet rooms in basement; offices on 
second floor and two auditoriums on third 

floor for lodge purposes; steam-heating 
system. Vv 
GRAND Forks, N. D.—Dinnie Bros. are 

reported to be contemplating the erection of 
a three-story brick building on Third 
Street, to cost $75,000. 

GREENSBURG, Pa.—The First United 
Presbyterian congregation will build a 
church. Cost, $35,000. No architect se- 

lected. Address Rey. Dr. John B. Wilson, 

pastor. 

Hartrorp City, Inp.—The Methodists 
are said to be planning the erection of a 
new edifice to replace the present structure 
on Washington Street, the cost to be about 
$50,000. 

HeLeNA, Mont.—The State Board of 
Education will open bids at its June meet 
ing for the erection of additional buildings 
at the several State institutions. There will 
be an $80,000 building at the Agricultural 
College, a $50,000 library at the State Uni- 
versity, and other buildings. Bids will be 
opened June 1 for the metallurgical and 
heating plants for the school of mines. 

INDIANAPOLIS, IND.—Folz & Parker. 
Union Trust Building, are preparing plans 
for a building for the Y. M. C. A., to cost 
$250,000. W. H. Godard, North [Illinois 
Street, is secretary. 

Jamestown, N. Y.—The erection of a 
$75,000 building for the Y. W. C. A. is re- 
ported contemplated. 

Kansas City, Kan.—A plan to build a 
new county court-house and city building, 
to cost about $150,000, is being formulated. 

KEARNEY, Nes.—Plans are being consid- 
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Maine Memorial Chapel, U.S. Naval Academy, Annapolis, Md. 
ERNEST FLAGG, NOEL CONSTRUCTION CO., OLIVER & BURR, 

Architect Builders Contractors, Furring and Lathing 

This is considered to be, both in exterior and interior finish, one of the most dignified and beautiful buildings ever erected for 

the United States Government. The massive ornamental plaster work in the Maine Memorial Chapel, as well as in all of the other 
new buildings of the Naval Academy, was made possible by means of Clinton Wire Lath. which offered the architect un- 
equalled opportunities for original and decorative effects 

We have published an authoritative and practical treatise, entitled ‘‘Clinton Wire Lath.’’ This is a handbook for the 
architect, builder and contractor, and describes and illustrates the latest and most approved methods of lathing and plastering 

A copy will be sent free upon application. 

Clinton Wire Cloth Company 
Clinton, Mass. 

NEW YORK BOSTON CHICAGO SAN FRANCISCO 
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every test. 

Proved Best 

by Every Test 
and approved by the National 
Board of Fire Underwriters 

ullins 

Fireproof 
Window 

is absolutely fireproof and actually does what no other window can do—it stands 
Ask for an estimate or write for our convincing catalogue. 

The W. H. Mullins Co. 
206 Franklin Street, - ~ » 

We also make everything in architectural sheet metal work—statuary, skylights, 

Salem, Ohio. 

ae 

\S wrought iron grilles, cornices, etc. 120-page catalog of stock designs on request. o 

for Luke’s 

Episcopal Society. 
La Crosse, WIs. 

yet been appointed 

ered a $34,000 church by St 

The architect has not 

for the proposed city 

auditorium, which will cost about $65,000. 
W. S. Woods, City. Engineer. 

Lewistown, Mont.—J. P. Barnes and 
others will erect a hotel to cost $100,000. 

LincoLN, Nes.—Reports state that the 
Board of Regents of the University of Ne 
braska, at Lincoln, recently authorized the 
expenditure of $100,000 for a new mechan 

building 

Methodist Church building 

) be erected at University Place, it is said, 

ical laborat Ty 

Plans for the 

have been decided on and are being pre 
pared by Woods & Cordner, who will have 
them ready for the contractors by May 
15 The new structure, which will be 

erected on the northwest corner of the 
Wesleyan University campus, will be of 
Grecian architecture The dimensions of 

be 96x114 feet, with 

a 40x92 Light 

colored brick, with stone trimmings, will be 

The capacity will be 
approximately 2,300 structure will be 

the main structure wil 
; 

Sunday school room feet 

total Seating 

Phe 

om = 

modern in every particular and cost $75,000. 

use d 

Litre Rock, Arx.—Charles L. Thomp 
son, Arkansas Building, has prepared plans 
for four-story basement and attic con- 

vent, 200x100 feet, to be erected at Pulaski 
Heights, for the Sisters of Mercy rhe 
structure will be built of brick and stone 

with galvanized iron cornices, plate glass, 

marble and tile work, hard plaster, tin roof, 
architectural and structural iron and steel 

gas and electric fixtures, cabinet 

mantels and steam heat. Cost, $250,000. 
Los ANGeLes, Cat.—H. Albright is re 

ported to be preparing plans for a ten-story 
office building for the Consolidated Realty 
Company, to be erected on Sixth and Hill 
Streets, to cost about $400,000. 

LovisviLte, Ky.—Architects Mann & 
MacNeille, 2 East Thirty-third Street, New 
York, N. Y., will prepare plans for a fifteen 
story office building in Esti- 
mated cost, $600,000. 

Mempuis, TENN.—Reports state that the 
Memphis Terminal Railroad Company will 
proceed to arrange for building proposed 

work, 

Louisville. 

union depot and terminals. Previous an 
nouncements stated the plans to call for 
main station, 200x200 feet, with 50-foot 

platform all around; yard with space for 

440 coaches, etc.; amount reported to be ex 
pended, $3,000,000 for station 
and $2,000,000 for terminals. Wat 
son, president 

MENOMINEE, MICH 
$50,000 Menominee 
County the Michigan 
Legislature, and the matter will be taken up 
at once by the county board 

Mirwavukee, Whs.—Architects H. C 
Koch & Sons, 120 Wisconsin Street, have 
submitted tentative plans for.a new county 
court-house, to cost about $1,500,000. Plans 
were also submitted for a new wing which 
may be added to the present court-house at 
a cost of $300,000. The plans for the new 
building provide for five of brick 
and stone 

passenger 
John H 

rhe bill for the new 

training for 

has been passed by 
school 

stories, 

Reports state that plans by Garden & 
Martin, architects, Chicago, have been ac 
cepted for the new brick St. Mary’s Hos 
pital building. Cost, $450,000. 

Buemming & Dick, architects, 1107 Pabst 
3uilding, will be ready for bids on the new 

St. John’s Cathedral building in about three 
weeks. The building is to be erected at 
Van Buren and Jackson Streets, and will 
cost about $150,000. It will be one block 
long, with entrances at both ends. The 
main auditorium will seat 650 people, with 
room for an additional 275 in the balcony 
In connection with the main auditorrum 
there will be a complete club-room outfit, 
gymnasium and bowling alley. 

Mrs. Rudolph Tragart, Wauwatosa Ave 
nue, has accepted plans of Gustav Stickley, 
the “Craftsman,” New York City, for a 

$50,000 residence, two-story, brick. 

Plans for a $60,000 residence for William 
Ott, it is said, are being prepared by Ferry 
& Clas, architects. The building will be of 

brick and steel construction, with brick or 

stone walls. 

MINNEAPOLIS, Minn.—The labor 
of the city are said to be planning the erec 
tion of a $100,000 building 

MontreEAL, CAnN.—The authorities at Mc- 
Gill University, it is said, are having plans 
prepared for the rebuilding of the engineer 

ing building recently destroyed by fire, at a 
loss of $420,000 for building and $350,000 

for equipment. W. Peterson is principal 
Morristown, N. J.—The United Electric 

Company is planning the erection of a new 

unions 
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ble Fla 
Vent to Wall with or without Bibbs and Trap. 

CZ 

Standard” Porcelain Enameled Sink, with 
Apron all around, Enameled Sink Legs with Wall 
Supports, Nickel-plated Strainer, Fuller adjust- 

e Bibbs and “‘p” Trap with Waste and 

sanitary equipment. 

Standard Sanitary Tifg. Co. 
PITTSBURGH, 

Houseowners 

“Standard” 

In the public mind “Standasd” and 

Sanitation are synonymous terms. 

Whenever you specify “Standard” 

Porcelain Enameled Fixtures for 

Residence, Hotel or Apartment 

House you are assuring the owner 

that he will receive what he recog- 

nizes as the best in the way of 

Know what 

Stands for 

PA., U.S. A. 

$150,000 power plant here; to be completed, 

if possible, within a year’s time. 
NASHVILLE, TENN.—Draughon’s Practical 

Business College Company has purchased 
site 50x120 feet on which to erect building, 

six stories and basement, equipped with 
electrical elevator service. Total cost of 

building about $50,000. Prof. John F. 
Draughon is president. 
Newark, N. J.—Plans are in progress, 

and the architects will be ready for esti- 
mates this week on a parochial school to be 
erected by the Church of the Sacred Heart, 

of Elizabeth. Specifications have not been 
written, but the building will be of brick 
and stone, three stories in height, measure 
70x116 feet, and contain eighteen assembly 
rooms. The architect, C. Godfrey Poggie, 
of 2 Julian Place, has designed a modern 
school building with all improvements and 
to cost $70,000. 

NEwarK, O.—Plans have been prepared 
by Architect Carl E. Howell, of Philadel- 
phia, for a first-class hotel, to be erected 
by the.recently incorporated Warden Hotel 
Company. Capital stock, $200,000. 

NEwcASTLE, Pa.—A brick and steel addi 
tion to the present High School building 
will be erected at this place. Cost, $100,000. 
Plans are being drawn by Architect J. C. 
Fulton, Uniontown, Pa. V 

New Haven, Conn.—Architects have 

completed the plans for the proposed 
Catholic hospital on Chapel Street. After 
some minor changes have been made in the 
plans, estimates will be called for at once. 
New Kensincton, Pa.—Plans have been 

drawn by Architect W. S. Eckles, New- 
castle, Pa., for new High School, to cost 

$35,000. Brick, three stories, 70x90 feet, to 

contain twelve rooms. Dr. G. T. Lemon, 
New Kensington, is president of Board of 

Education. Vv 
New York, N. Y.—John E. Olson, 39 

West Twenty-fifth Street, will erect a 
twelve-story mercantile building at the cor- 

ner of Spring and Crosby Streets, lot 100x 
100 feet, which has been leased to a com 

pany which will use the building for its own 

business. 

Plans have been filed with the Buildings 
Superintendent for an eleven-story 
ment-house to be erected at 

apart 

the corner of 

Lexington Avenue and_ Sixty-seventh 
Street, for the Nine Hundred and One 

Lexington Avenue Corporation, of which 
Walter G. Merritt, 27 William Street, is 
president. The structure will have a front 
age of 90.5 feet and a depth of 59 feet, and 
will have accommodation for 
families. It is to cost $275,000. 

Wright are architects. 

Although plans have not yet actually been 
settled upon for the new twenty-story office 
building which is to be erected on the plot 
at Nos. 15-17-19 Maiden Lane, running 
through to 18-20-22 John Street, it is stated 
that Messrs. Clinton & Russell, 32. Nassau 

Street, commissioned to make 
preliminary drawings, and in all probability 
will be the architects. The building will be 
put up chiefly by Edward Holbrook, presi 
dent of the Gorham Manufacturing Com 

building com 

seventeen 

Rossiter & 

have been 

pany, who will organize a 
pany. It is expected to have the structure 

completed, ready for occupancy by May, 
1908. With ground and building, the ap 

proximate cost is estimated at about $2,000, 

ooo. There will be an arcade extending 

through the center of the building from 
street to street, making this the first arcade 
office building east of Broadway. 
OKLAHOMA, OKLA.—The Oklahoma City 

Railway Company, it is stated, is having 
plans and specifications prepared for an 
office building to cost about $300,000. The 
contract for construction work will be let 

Charles W. Ford is general superin 
tendent, Oklahoma. 

OLEAN, N. Y.—At a meeting of the Pub- 

Board it decided to ask 

architects to submit preliminary drawings 
for the consideration of the Board, provid- 
ing for a reading room, a children’s roony, 

stack room, reference room, historical room, 

public document room and such other rooms 

as it is thought might be desirable for a 

library. W. C. A. Quirin is chairman of 
the committee. 

OmAHA, Nes.—Plans have been prepared 
by Frederick N. Clark, architect, for the 
new Christian Science Church at Twenty 

fourth and St Avenue. Cost, $60, 
000 

Herman Cohn, of the Nebraska Clothing 

that his 

new structure on Sixteenth Street, between 
Capital Avenue and Davenport Street, will 
be a four-story hotel building, and will 
cost $250,000. The hotel will be modern in 

every respect, having over 200 large, spa 

soon. 

lic Library was 

Mary’s 

Company, has definitely decided 

cious rooms. 
Plans are being prepared, it is said, for a 

twelve-story hotel building at Sixteenth and 
Howard Streets, to be erected by Peter E 

Iler. Cost, 
It is reported that John D. Creighton, of 

$1,000,000. 

hat 
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and operate. 

dirt, etc., from the 

basement. 

disposal for 

(ieneral Compressed Air & Vacuum Machinery Co., 

with cleaning apparatus that is 
modern and economical to install 

The illustration shows the latest development 
of mechanical cleaning apparatus. 
of a vacuum producing valve and tank in base- 
ment connected to the live steam pipes of the 
building and then connected to risers distribu- 

ted at convenient points, which by the application 
of tools connected to hose removes all the dust, 

and deposits them in the dust collector in the 

Our Engineering department is at your 

estimates, 

Buildings 

It consists 

floors, carpets, walls, etc., 

plans, ete 

4460 OLIVE STREET, 
ST. LOUIS, MO. 

Omaha, will erect an eight-story fireproof 
hotel, to cost $250,000 

George & Co. will erect a six-story office 

building on Sixteenth and Harney Streets, 
to cost about $100,000. 

A ten-story dry goods building of brick 
and to about $250,000, will be 
built by Hayden Bros. on their property at 
the corner of Tenth and Dodge Streets, at 

The property is 132 feet square and 

the building will occupy the entire space. 
J. A. Swanson, it is will erect a 

reinforced-concrete building, five-story, at 
Sixteenth and Harney Streets. Fisher & 

Lawrie, architects. Cost, $125,000. 
Fairbanks, Morse & Co 

story 

stone, cost 

once. 

said, 

will erect a six- 

Eleventh and Farnam 
Streets of reinforced-concrete construction. 

Orance, N. J.—Papers have been filed 
ith the County Clerk incorporating the 

Essex Inn Company with a capital stock of 
$100,000. The company 
hotel on the 

warehouse at 

WwW 

intends building a 

Orange Mountain at the top 

of the old cable road. 

Parsons, Kan.—The building committee 

of Topeka (S. C. Elliott, secretary) is re- 

ported to be planning improvements to the 
State Hospital. Cost, $85,000. 

PHILADELPHIA, Pa.—Plans are being pre- 
pared by Cope & Stewardson, architects, 
320 Welaet Street, for a building at Six- 

teenth and Arch Streets, for the Franklin 
Institute The building will be of brick 

and terra-cotta construction, five stories 

high, and will cost $300,000. 

The Maison Estate will erect an eight- 
story manufacturing plant at the corner of 
Eleventh and Market Streets. It will be of four-story 

brick and fireproof construction, 52x180 
feet, and cost $400,000, 

It is stated that a committee has been 
appointed, of which William Reilly is chair- 
man, to have plans prepared for a parish 
building to be erected for the Church of the 
Immaculate Conception on East Chelten 
Avenue, at a cost of $50,000. 

PitTsBURGH, Pa.—Architect J. Lewis 
Beatty, Jackson Building, Pittsburgh, Pa., 
it is stated, has prepared plans for a $50,000 
residence for Captain Alfred Hicks, Fifth 
Avenue, Pittsburgh. 

Reports state that Architect Henry Horn- 
bostel, of Palmer & Hornbostel, Empire 
Building, Pittsburgh, Pa. has _ selected 
Architect R. Maurice Trimble, Ferguson 
Building, Pittsburgh, Pa., to be his assist- 
ant in building the Soldiers’ and Sailors’ 
Memorial of Allegheny County on _ the 
Schenley farm. This is according with the 
rulings of the County Commissioners, which 
provided that a local architect should be 
employed to assist in and supervise the 

work. 

It is reported that the members of the 
South Avenue M. E. Church contemplate 
erecting an edifice to cost $100,000. 

Rutan & Russell, architects, Fifth 
Avenue, have prepared plans and will take 
bids at for a bank building, to be 
erected at Fifth Avenue and Wood Street, 
for the First National Bank. The structure 
is to be 75 to 8o feet high, of granite, with 
marble and tile work, structural iron and 

terra-cotta, electric-light fixtures. 
Cost, $500,000 

Go Z 

oer 
255 

once 

steel, 

is stated, will build a 
apartment-house at 

Brunner, it 

firepré | of 

North Highland Avenue. Cost, $80,000. 
No architect selected. 

Palmer & Hornbostel, New York and 
Pittsburgh, and R. Maurice Trimble, Pitts- 

burgh, have designed and submitted to the 
County Commissioners plan for large addi- 
tion to the Allegheny County court-house. 
Design consists of a mammoth tower 90x90 

feet by 700 feet high, to cost about $2,000, 
000, to constructed of skeleton 
frame granite, the structure to be 

erected in the areaway of the court-house. 
Commissioners are considering design. The 

be steel 

and 

tower is designed to carry out the present 
architectural scheme of the court-house, 
which was designed by the late H. H. 
Richardson, of Boston. v 

H. C. Frick has offered to contribute 

$200,000 to the Central Young Women’s 
Christian Association for a building fund 
if the Association will raise $300,000, mak 
ing a fund of $500,000 with which to erect 
a large, new home. The Association will 
start at once a campaign to raise the amount 
necessary. Vv 

Alden & Harlow, Farmer’s Bank Build 
ing, Pittsburgh, have drawn plans for South 

Side branch of the Carnegie Library, and 
will secure bids on same at once. W. N. 
Frew, Pittsburgh, is president of the Board 
of Trustees. Vv 

The Building Committee of the Central 
Board of Education has invited architects 
to submit competitive plans for the new 
High School to be erected in this city. 
Fourteen architects have signified their in- 
tention to enter the competition as follows: 
S. R. Beman, 
the E. M. 

3erger Building, Pittsburgh; 

3utz Co., Bessemer Building, 
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WOLFFE.S PLUMBING GOODS 
Bre, cath “egal 

PRACTICABILITY 
52 YEARS MANUFACTURING AND MARKETING PLUMBING EQUIPMENT EXCLUSIVELY 

It is but natural that a self-contained organization working exclusively on one subject 
for fifty-two years should have originated a large proportion of the best development in 
that line. Wolff plumbing equipment is not only the standard of quality, but leads the 

world in dependable improvements. 

ESTABLISHED L. Wolff Manufacturing Company, {y,; 
MANUFACTURERS OF 

| Plumbing Goods Exclusively 
The only complete line made by any one firm 

DENVER Showrooms, 91 Dearborn St, Chicago TRENTON 
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by means of the 

house, within 30 seconds. 

- 

MONARCH 

Pittsburg, Pa. 

Modern Hot Water 
Supply for Residence Use secured 

MONARCH WATER 
HEATER 

Instantaneous supply to every faucet in the 

No waits. No waste 

of gas or water. 

storage boiler needed, 

but can be used with 

kitchen boiler when 

desired. 

Everything modern 
in gas water heaters 

—with agents in all 
parts of the country. 
Be sure the Lion’s 
Head is cast in relief, 

which is a guarantee 
of quality secured in 
no other heater. 

WATER, HEATER CO. 

WRITE US FOR NEAREST BRANCH 

Modern! Reliable! Accessible! 

No 

_ | SECURITY 
MAIL CHUTE 

| @ The interior of the chute 
presents a continuous 

smooth surface to a letter 
moving downward. One 
lock controls the letter in- 
serts and admits to the 
inside of the chute, which 
is accessible only to gov- 
vernment officials as pro- 
vided by law. 3 

@ Thoroughly modern. We 
are willing to install our | 
mailing system for less 
money. A considerable | 
item in any building. Have 
you seen our new catalog? | 

EQUIPMENT CO. 
Fullerton Bldg. ST. LOUIS 

U. S. MAIL CHUTE 

Pittsburgh; J. B. Elliott, Publication Build 
ing, Pittsburgh; Wm. Kaufman, Lewis 

Block, Pittsburgh; H. E. Mills, House 

Building, Pittsburgh; McCollum & Dowler, 
327 Fourth Avenue, Pittsburgh; F. J. Os 

terling, Times Building, Pittsburgh; U. J. 

L. Peoples, Times Building, Pittsburgh; F. 

C. Sauer, 804 Penn Avenue, Pittsburgh; 
EK. J. Schellentrager, 431 Fifth Avenue, 

Pittsburgh; Thomas H. Scott, Machesney 
Building, Pittsburgh; Lloyd Titus 
Charles Oecelschlager, Philadelphia, 

and 

and 

Ullom & Frost, East Liverpool, O. Cost 

of structure, $1,200,000. Architects have 
until May 27 to prepare and submit plans. 

v 

Charles Bickel, 524 Penn Avenue, has 
drawn plans for six-story brick and stone 
warehouse, 80x128, to be erected by Boggs 

& Buhl, Allegheny, Pa., on West Parkway. 

Structure will cost $100,000. Henry Boggs, 
501 Federal Street, Allegheny, is president 

of company. v 
PorTLAND, OreE.—Dr. C. W. Cornelius, it 

is reported, intends erecting a six-story 
brick hotel and store building at Alder and 
Park Streets, to cost $75,000. 
Rock IsLtanp, Inu.—The Rock Island 

Safety Deposit Vault Company, it is said, 
has awarded the contracts for a six-story 
fireproof reinforced-concrete office building 
to E. E. Brown & Co., Chamber of Com- 
merce Building. Estimated cost, $150,000. 
O. Z. Cervin, Hessel Building, Moline, is 

architect 

St. JoserH, Mo 
Company, it 

The Buchanan Hotel 
is said, are preparing to erect 

a fireproof nine-story hotel building. 
Eames & Young, Lincoln Trust Building, 

St. Louis, and E. J. Eckel, Commercial 
Building, St. Joseph, have prepared plans 
for an eight-story hotel building to cost 
$300,000. 

St. Louis, Mo.—Mauran, Russell & Gar- 
den, Chemical Building, are preparing plans 
for building to be erected on property 
owned by the J. G. Chapman estate. The 
site is 50x150 feet, and the building will be 
eight-story reinforced-concrete, with steam 
heat, sprinkler system, electric passenger 

and freight elevators. Cost, $150,000. 
James H. McTagus is reported to be ar- 

ranging plans for a hotel at Pine and Ninth 
Streets. Cost, $300,000. 

Reports state that the Lean-Gould Ad 
vertising Company has selected a site at 
Washington Avenue and Charles Street, 

on which it is proposed to erect an eight- 
story building to cost about $150,000 

The proposed Central Presbyterian 

Church, to be erected at Delmar and Clara 
Avenues, will cost $150,000. 
The Mercantile Trust Company, during 

the last week, concluded a sale of a large 

tract of land in St. Louis County, at the in- 
tersection of the Price and Laude roads. 
The tract comprises 162 acres. The pur- 
chaser was the St. Louis Roman Catholic 
Theological Seminary, better known as the 
Kenrick Seminary. The building at Nine- 
teenth and Cass Avenue has been found in- 
adequate for its purposes, and new build- 
ings are planned. The Rev. Patrick W. 

Tallon, pastor of the Holy Name Church, 
and Rev. E. J. Shea, pastor of St. Kevin’s 
Church, president and secretary, respec- 
tively, of the seminary, conducted the nego- 
tiations for that institution. 

Sr. Pau, Minn.—Plans have been pre- 
pared by Architects Thori, Alban & Fisher, 
508 Chamber of Commerce Building, for the 
Norwegian Lutheran Deaconess Institute 
Hospital, 120x90 feet, to be erected on 

Twenty-third Street and Fifteenth Avenue. 

Cost, $50,000. 
SatemM, Mass.—Bids are asked until May 

9 by the County Commissioners for con- 
structing a two-story fireproof granite 
building for the Registry of Deeds. Cost 
of building, $300,000; equipment, $100,000. 
Clarence Blackall, 20 Beacon Street, Bos 

ton, is architect. 
San Antonio, Tex.—George Danks, 324 

Mermod & Jackard Building, St. Louis, 
Mo., is preparing plans for an eight-story 
hotel to be erected at San Antonio at a cost 
of $500,000. 

SAN Francisco, CaAL.—An application for 
a permit to erect a five-story hotel on Lar 
kin and McAllister Streets, has been filed 
by Edward Rolkin, architect. Estimated 
cost of the building, $300,000. 

L. B. Dutton, Chronicle Building, it is 

stated, has prepared plans for the Metropo 
lis Trust and Savings Bank Building, to 
be erected at the corner of Market and New 
Montgomery Streets. Estimated cost; 
$600,000. 

Reports state that the Alaska Commer- 
cial Company, Kohl Building, will erect a 
twelve-story Class A structure at the cor- 
ner of California and Sansome Streets, to 

cost $500,000. 
Scranton, Pa.—Plans for a new passen- 

ger station at Scranton, to cost $600,000, 

have been approved by the Lackawanna 
management. It is to be built of Indiana 
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SUFFOLK SAVINGS BANK FOR SEAMEN AND OTHERS, BOSTON, MASS 

Cass GinBErT, Architect 

DOORS, WINDOWS, TELLERS’ CAGES, ETC., IN THE ABOVE BUILDING 

EXECUTED BY 

THE GORHAM MFG. CO. 
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limestone, with marble columns as the cen- 
tral feature, and is intended to be one of 
the finest structures of its kind. Estimates 
are being received. The station building 
will be 250 feet long, 83 feet wide, and five 
stories high. It will be built fireproof, of 
brick and steel construction, with concrete 
walls and partitions. The main waiting 
room will be 110 feet long and 40 feet wide, 
and will be covered at the third story by a 
large skylight of art glass, affording space 
for one balcony. The interior will be fin- 
ished in marble and faience. 

SEATTLE, WasH.—The Trustees of the 
Children’s Home are stated to be contem- 
plating the erection of a building to cost 
$50,000, 

Graham & Myers, architects, have plans 
for a $300,000 building for C. J. Smith, of 
steel and pressed brick. 

Plans are being prepared for a hospital to 
be erected by the Sisters of Providence. 
Cost, $300,000. Sommervell & Cote, Walker 
Building, architects. 
SBOKANE, WasH.—The Spokane Club 

will “erect a club building to cost about 
$150,000. 

The Union Trust Company is reported 
to have secured a site at Riverside Avenue 
and Stevens Street, on which it is proposed 
erecting a building ten or twelve stories 
high, costing- about $400,000, J. C. Cun- 
ningham is secretary. 

SPRINGFIELD, Mass.—The Phelps Publish- 
ing Company is reported to have had tenta- 
tive plans prepared for a six or eight-story 
reinfarced-concrete building to be erected 
on Worthington and Water Streets. 

Tacoma, .WasH.—It is reported that 
plans are being prepared for a hotel on C 
Street, to contain I,000 rooms, fer John C. 
Donnelly and Edmund Croftz:*Cost, .$750,- 
000. Oo a ne 

Totevo, O.—E0.Fallis, The Nasby, it 
is said, is preparing plans for a bank build- 
ing for the Peoples” Banking and Loan 
Company. Estimated cost, $100,000. 

Toronto, Ont.—The Manufacturers’ Life 
Insurance Company, according to reports, 
has secured a site on Bay and Melada 
Streets, and intends erecting a twelve-story 

building, costing about $600,000. 
Watta Watta, Wasu.—Sidney Menkis, 

secretary of the Fifty Thousand Club, is re- 
ported to be organizing a company for the 
purpose of erecting a seven-story hotel on 
Main Street. Cost, $200,000. 
Wasuincton, D. C_——Thompson-Starrett 

Co., 49-51 Wall Street, New York, and 
Commercial Bank Building, Washington, 
D. C., has the general contract to erect the 
six-story Masonic Temple at Washington, 
to cost about $350,000. Messrs. Wood, 
Donn & Deming, 808 Seventeenth Street, 
N. W., Washington, D. C., are the archi- 
tects 

Bids will be received until May 27 for 
constructing, including plumbing, heating 
apparatus, electric work and lift, of an ex- 
tension to the United States Custom House, 
Washington: County. James Knox Taylor, 
Supervising Architect, Washington, D. C. 

It is said that Fissell & Wagner, Home 
Life Building, have secured the contract 
for constructing a brick and stone college 

building for the Paulist Fathers. Estimated 
cost, $400,000 

Watertown, N. Y.—Directors of the 
New York Central and Hudson River Rail- 
road Company propose erecting a depot 
here to cost about $250,000. A. Forsyth 

is Supervisor 
Watertown. 
West OraAnceE, N. J.—Plans have been 

prepared for a hotel on the Orange Moun- 
tain in West Orange. Cost, $100,000. Ad- 
dress Orville’ E.. Freeman, West Orange. 
Wueeinc, W. Va.—Architect Sidney F. 

Heckert, 341 Sixth Avenue, Pittsburgh, has 
drawn plans for brick and stone three-story 
laundry building, 50x120, to be erected by 
the Sisters of the Good Shepherd. Cost, 
$40,000. Vv 

Wicuita, Kan.—Reports state that a 
building permit was issued to F. G. Smyth 
& Son for the construction of a six-story 
steel and concrete construction building, to 
cost between $100,000 and $110,000, and to 
be located at the northeast corner of Doug- 
las and Lawrence Avenues. 

Bridges and _ Buildings, 

NOTES AND CLIPPINGS. 
A New Casinet-woop.—One of the latest 

things in the way of a fancy wood for in- 
terior decorating and cabinet work is the 
Tasmanian myrtle. It is rich pink in color, 

very close-grained and moderately hard. 

CREMATION IN ENGLAND.—Cremation is 
increasing in Great Britain, the number of 
bodies cremated: being 742 in 1906, against 
604 in 1905. Consul Mahin, at Nottingham, 
writes: “Theré are crematories at Leices- 
ter, Hull, Leeds, Ilford, Bradford and Shef- 
field, owned by the respective municipalities, 
besides several conducted by companies in 
other cities. The operation of cremation 
requires about an hour and a half, the ashes 
are perfectly white and weigh four pounds, 
and the cost is about $25. Cremation is 
now fully recognized by law in Great 
Britain, though strictly guarded.”—Chicago 
News. 

KeyHotp TENURE.—The curious custom 
of keyhold’*temire still prevails at Crow- 
land, the famous abbey town in the Lincoln- 
shire fens, where there are a number of 
cottages which are neither copyhold, free- 
hold nor leasehold. They were originally 
built on waste land, and in each case the 
possessor of the key holds an undisputed 
tenancy. Although some of the occupiers 
have replaced the mud and thatched dwell- 
ings of antiquity with brick and _ slated 
buildings, they have no power to sell or 
will them away, for they have no deeds. 
On a tenant dying the first preson to cross 
the threshold takes his place, if he so de- 
sires. Many devices have been resorted to 
to obtain the keys. The properties carry a 
county vote, but the Poor Law guardians 
always refuse to grant relief to the tenants. 
—London Globe. 

Wary Rep CepaAr Is Scarce.—The lead 

pencil is one of the most common articles 
in everyday use, and nearly 320,000,000 pen- 
cils are manufactured in this country every 
year. To manufacture these millions of 
pencils there are required 110,000 tons, or 
7,300,000 cubic feet, of wood, so that each 
day in the year 300 tons or 20,000 cubic feet 
of wood are used for pencils. Since prac- 
tically all of the wood is red cedar, and 
since the pencil industry is steadily growing, 
the supply of red cedar is greatly depleted; 
yet no substitute has been found for it. 
Leaving out of consideration the imported 
pencils, says The Boston Transcript, the 
average educated American over ten years 

of age uses six pencils of home manufac- 
ture each year. Ten years ago he used less 
than five. Red cedar has a soft, straight 
grain, and when grown under the best con- 
ditions is very free from defects. Because 
of its peculiar qualities no equally good 
substitute for it has ever been found, and 
it is doubtful if any other wood-using in- 
dustry is so dependent upon a single species 
as the pencil industry is dependent upon red 
cedar. In fact, red cedar suitable for pencil 
manufacture is the only wood the price of 
which is always quoted by the pound. 
Strange as it may seem, no steps have here- 
tofore been taken to provide for a future 
supply of red cedar. This has been largely 
due to a lack of information on the rate of 
growth and the habits of the tree, and to 
the widespread belief that second-growth 
red cedar never reaches merchantable size. 
In accordance with its policy toward the 
conservation. and economic use of commer- 
cial woods, the Government Forest Service 
has made a careful study of red cedar, and 
has come to the conclusion that it can 
profitably be grown in the regions of its 
development. Several changes are recom- 
mended in present forest management in 
order to secure the desired growth. In the 
Southern forests the cedar will have to be 
given a better chance instead of being con- 
sidered, as now, a negligible quantity in its 
younger stages, and many of the forest- 
grown trees‘which are now cut for fence 
posts can pfofitably be left to attain their 

full development and thus become available 

for pencil wood. 

Wuat IrkicATION. 1s ACCOMPLISHING.— 
Accord to official figures, says The Chicago 
News, since the reclamation law was 
enacted by *Congress in 1902 eight towns 
have been built and tén thousand people 
have settled on what were desert lands. 
One hundred miles of branch railways have 
been built, 1,267 miles of canals have been 

dug, many of which carry whole rivers, 
and forty-seven tunnels have been exca- 
vated. It is estimated that the territory 
embraced in what is known as the arid 
regions of the United States covers 600,000,- 
000 acres, of which about 60,000,000 acres 
are subject to irrigation and can be con- 
verted into farms fully as productive as 
lands in the most favored sections.—N. Y. 

Tribune. 

Tue Mitan-Pavia CANAL AN OLp ONE. 

—There is now a canal connection between 

Milan and Pavia, about twenty-five miles 

long, through an ancient channel, which 
has been in use for more than six hundred 

years. Thousands of canal-boats from the 

Po go to Milan every year, pass through 
the city’s canal system, which is founded on 
the old defensive moats of the Middle Ages, 

and proceed northward to the Italian lakes, 
or vice versa.—New York Tribune. 

Cuurcu Burtt By PrIsoners-or-WARr.— 
An appeal is being made for help in the 
restoration of the Church of St. Michael 
and All Angels, in the parish of Lydford, 
England. Standing on the heights of Dart- 
moor, this church of the highest inhabited 
village and of the largest parish in Eng- 

land, was built in the early days of the 
nineteenth century by the French and 

American prisoners-of-war, and is doubtless 
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subscription. 

E suggest to those who desire to have, 

but have not yet ordered, the special 

number of THE AMERICAN ARCHITECT 
devoted to “*The Architectural Treatment of 

Reinforced Concrete Buildings,” that they send 

in their orders (enclosing the price, 75 cents) 

promptly. Our special number of January 5, on 

Apartment Houses, is already so nearly sold 

out that it may only be had by sending a year’s 

THE AMERICAN ARCHITECT 

the only church in the United Kingdom 
built under such circumstances.—E-xchange. 

CEREAL Rusrer.—The cereal rubber of 
William Threllfall Carr, an English in- 

ventor, was suggested by the observation— 
familiar to country boys—that the chewing 
of wheat grains produces a sticky, gummy 
mass. Experiment shows that the styalin 
of the saliva acts as a ferment and com- 
bines with starch to form dextrose, which 
special treatment converts into rubber, The 
ptyalin of saliva is found to be essential, 
but this has been obtained in remarkable 
quantity from hogs. Different kinds of 
rubber result from arresting the fermenta- 
tion, and the six grades so far produced 

are designed for waterproofing, tubes and 
other flexible material, tires, floor coverings, 

paving and golf balls. Unlike other rub- 
ber substitutes, this can be vulcanized or 
hardened by sulphur.—Boston Transcript. 

EMIGRATION FROM ItaLty.—U. S. Consul 
J. E. Dunning, of Milan, reports as fol- 
lows cohcerning Italian emigration: Dur- 
ing the year 1906, 417,573 emigrants de- 
parted from Italy, and 132,190 former emi- 
grants returned to the old country. In 1905 

the ebb was 350,381, and the inflow 102,889, 
so that the emigration for 1906 was greater 
than that for 1905 by about 67,000 persons. 

The greater number of emigrants went to 
the United States, the Italian records show- 
ing 287,000 persons so departing. A total 
of 114,818 went to Argentina, 13,143 to 

Brazil, 1,097 to Central America, 1,148 to 
points east of Suez, and 277 to other coun- 

tries. The United States also contributed 
the largest number of returning fortune 
seekers, the total for 1906 being 94,445; from 

Argentina, 24,602; from Brazil, 11,861, and 
from Central America, 571. 

Usep AN AUTO TO OPERATE A TACKLE.— 
Lewis A. Dow, a Boston architect and 
builder, used a 10-horsepower automobile 
in building a church. Mr. Dow was 
awarded the contract for erecting a Meth- 
odist Episcopal church in Medford. When 
the foundation for the structure was com- 
pleted the contractor was on the point of 
hiring a hoisting engine, when he thought 
of ‘his automobile as a substitute. He first 
rigged up a tackle and experimented with 
a small load, which proved no work at all 
for the car. When the success of the ex- 
periment was assured, the machine was 
called on to hoist heavier loads, and it did 
everything asked of it in a most satisfactory 
manner. He found it perfectly easy for the 
machine to hoist a loaded shale box weigh- 

ing 1,500 pounds. For two months the 
machine worked steadily, raising this load 
from 7 A.M. to 6 P.M., lifting the weights 
from forty to seventy feet. The large stone 
ornaments at the base of the tower of the 
church weigh 1,850 pounds each, and they 
were raised and lowered into position at a 
height of sixty-five feet, and were de- 
posited in their final resting place with the 
assistance of three men.—Exchange. 

A FLoopas_e Coat-pit.—Storing coal in 
pits capable of being flooded has been 
adopted at the new plant of an American 
electric-power company at Hawthorne, III. 
A plot about 320 feet by 75 feet has been 
excavated to a depth of about 12 feet, and 
lined and sub-divided by concrete walls 
into twelve 80 foot by 25 foot pits, Their 
bottom is the clay subsoil, and the walls 
are carried about 4 feet above ground. The 
pits can be flooded by means of a 12-inch 
water main. The longitudinal division walls 
are wide enough to carry the tracks on 
which the coal is delivered.—Scientific 
American, 

CuurcH Bvuitt FROM ONE TrEE—A 

large Baptist church that stands in the city 

of Santa Rosa, Cal., enjoys the distinction 

of having been constructed entirely from a 

single tree. Of course, that includes the 

woodwork of the structure. The tree from 

which the timbers, lumber and_ shingles 

were cut was a giant California redwood. 

A considerable quantity of the lumber was 

left over after the church building was com- 

pleted. This building has a spire seventy 

feet high; an audience room capable of seat- 

ing 300; a parlor capable of seating eighty; 

a pastor’s study fourteen by twenty feet; a 

vestibule and toilet room. The building is 

thirty-five by eighty feet. There are not 

many buildings in the country all the timber 

of which came from a single tree.—The 

Technical W orld. 
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Steel Concrete C. himneys 
Their Architectural Value 

The Weber Chimney has 
the most artistic effect on 
account of its grey color 
which harmonizes with its sur- 
roundings. 

It occupies less space than 
brick or a self-supporting steel 
chimney which is greatly in 
use in modern steam plants. 

It has the longest life, being 
a monolithic piece of superior 
stone from top to bottom. 

We have erected several 
hundred chimneys in all parts 
of America and Europe and 
are prepared to bid on work 
in any part of the world. 

OUR NEW Free on request °"Cstatocue 
Plans, specifications, proposals and list of ist To 

references will be gladly furnished to any- . Weber 

Height 140 Feet Inside Diameter 6 Feet one desiring additional information “Steel 

Concrete 
United Shoe Machinery Company 

Two Chimneys built for this Company 
Chimney Co., 

. my 7 
Use the Coupon re @ Marquette Building, 

BEVERLY, MASS. & Chicago. 

F. M. ANDREWS, Dayton, Ohio, Architect © Please send me your 

Ps Chimney Catalog and full 

Weber Steel Concrete Chimney Co. » ~~ 
SALES OFFICES. ’ 

New York, 507 Singer Bidg. Name 
Philadelphia, 1632 Land Title Bidg. ai 
St. Louis, 407 Chemical Bidg. 
San Francisco, 63 First St. 
Atlanta, 528 Prudential we > 
Toronto, Can., 116 Home Life Bidg. 

General Offices: 

929-934 Marquette Building 

CHICAGO, U. S. A, 

Wy SeRas a eee SSN Se Teer ee Be sc +r me a ae rw es Arsh 

“ eka! ‘ 
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COLONIAL ARCHITECTURE 
(THE GEORGIAN PERIOD) 

‘«The most interesting of all American publications in the field of architecture.’’—Review 

of Reviews. 

«« The most important work on architecture yet produced in America.’”»— Tbe Nation, New York. 

‘© Ot extraordinary importance to the architect whose ambition rises above the building of cot- 

tages.’’—The Transcript, Boston. 

‘«« No more serviceable and attractive series of measured drawings could be offered . . . The 

finest specimens of Colonial Architecture are treated so as to be of immediate value to the profession.’’ — 

Press, Philadelphia. 

Any Architect whose library does not yet contain this work is requested to 
send for our illustrated descriptive pamphlet and a full size sample plate. 

THE AMERICAN ARCHITECT, No. 12 West goth St., New York 
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“Richardson” Fire Proof Doors 
MAKE EACH ROOM A SEPARATE BUILDING 

FOR ALL CLASSES OF FIRE PROOF BUILDING 

You would not dare substitute even one wood beam for a concrete one—how then can you 

substitute wood doors thruout. The door is an integral part of the partition. 

—— eee ——————————————— —————___-—_—E~E~-- 

RICHARDSON SEAMLESS DOORS AND FINISH—DARK MAHOGANY FINISH 

BALTIMORE & OHIO OFFICE BUILDING PARKER & THOMAS, Archis. 

BALTIMORE, MD. 

Copper Entrance Doors to Detail 

THORP FIRE PROOF DOOR CO., 
MINNEAPOLIS, MINN. 1600-1616 CENTRAL AVENUE 
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SUN TIME 
PIECE 

SHADOWS 
Marble, 

SUN DIAL Box 434 

OF BUILDINGS 
Granite or Stone 

Write for Special Proposition to Architects 

DIALS 

Pittsburg, Pa. 

THIS BOOK IS 
ALMOST FREE 
To acquaint you with the unexcelled quali- 

ties of “TEC” drafting-room and engineering 
supplies, we will make yqu a special offer on 
our famous Building Trades Pocketbook. 
No book in existence contains such an 
abundance of knowledge of tke architectural 
and building trades jn such a small space as 
does this volume. Its regular price is $1.50, 
but if you write us before June Ist we will 
send it to you postpaid for 50 cents. 

TECHNICAL SUPPLY COMPANY 
50 East 14th St., New York City 

Embellishments for 

Concrete 

Buildings 
Interior and Exterior 

The problem of making artistic 

concrete buildings, both private 

and public, is most satisfactorily 

solved by the use of 

Hartford Faience 
The Hartford Faience Company 

will be 

with everyone 

pleased to correspond 

contemplating 

the erection of concrete resi- 

dences and other buildings as to 

the uses of their Faience work, 

and will furnish suggestions and 

sketches upon request 

Kindly address Department ‘‘A”’ 

for Illustrations of Medallions, 

Friezes, Mantels, Mouldings, Caps 

and Tiles for Concrete Buildings. 

The Hartford Faience Co. 

HARTFORD, CONNECTICUT 

Write for Price List No. 18 of 
DRAWING MATERIALS 
and Samples of Papers 

CONTINUOUS 

TRACK Btu 
BRIN TS 
Y MADE IN ONE PIEC 

FEE Te 
; Zitz 2 WIDE< 

OTT LENGTH 

ELECTRIC LIGHT PRINTS 
Prices for LARGE PRINTS 

up to 4x12 ft. 

BLACK fpape Sq. Ft. 3c 
ius 0OUmlUC<C «CS 

BEE} a Cloth “ “5c 
Write for Sample Prints 

r— 25% 

—— Mention this fournal when ordering —— 

RENAISSANCE 

DOORWAYS 

RED CLOTH, GILT TOPS 

Plates (104), each 10 x 14 inches. 

Price, $7.50 

THE AMERICAN ARCHITECT 

12 WEST FORTIETH STREET 

“ RENAISSANCE FIREPLACES.” 

40 Gelatine Plates, on bond paper, 9” x 11” 

In Envelope, Price $5.00. 
Tas AmsERICAN ArcHITECT, Publishers. 

New York. 

REDUCTION 
TWO VOLUMES, comprising one 400-page text 

book, nearly one foot high, bound in 4 red 
morocco leather, marbled edges, printed on the 
highest grade paper, gold stamped titles, and 
a handsome portfolio containing 58 large detail 
plates 11 x 15 inches in size 

Five Orders « Architecture 
A new work for architects, draftsmen, carpenter 
and architectural stone and sheet metal worker 

The simplest and most comprehensive treatise 
on the Greek and Roman orders yet published 
Illustrated with over 300 sections and details drawn 
0a SX tle 

This work is compiled from the representative 
instruction papers of the American School of 
Correspondence. It has given such universal 
satisfaction that merely as an introduction for 
the Architectural courses of the School we have 
decided for the next 30 days to sell this complete 
set for 

$12.00 instead of $16,00 

A postal card or a letter will bring | a set of 
The Five Orders of Architecture to you by pre 
paid express, if you mention this magazine 

Study the books carefully. If satisfied, sen 
us $2.00 within five days and $2.00 a month for 
five months. We will remove the books at our 
expense on notification from you if they are not 
adapted to your needs 

You cannot lose anything by 
books now, even if they do not 

ordering the 

quirements. You will lose $ 4.00 by delaying 
your order beyond 30 days 

American School of Correspondence 
CHICAGO 
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Classified Illustrations 
From Back Numbers of the American Architect 

Can Now be Supplied. Those Available are Listed Below: 

Classification Number of Plates 

City Houses - - - - - - 135to 150 

Cottages - - - - - - - 100 “150 

Country Seats - - - - - - 9O“ 115 

Suburban Houses - - - - - 40“ 80 

English City Houses - - - - 40“ 80 

English Halls and Manor Houses - 50 “ 100 

Small Churches and Chapels - - 30 “ 100 

Episcopal Churches - - - - 40 “ 130 

Other Churches - - - - - 50%“ 100 

Hospitals, Asylums, Etc. - - - 50 ‘ 120 

Banks, Etc. s 2 2 ee oe UD OD 

The Price of these is 2 Cents a Page for 

Zinc-etchings and Half-tones, and 5 Cents a Page 

for Photogravure and Gelatine 

Address THE AMERICAN ARCHITECT 
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Send for our special spect- Send for our special spect- 

fications for painting con- fications for painting con- 

crete. crete. 

For the Painting of Concrete, 
wood, brick, etc., there is nothing which gives the satisfaction to be had from White 

Lead and linseed oil if those time-tested materials are used pure. 

White Lead is imitated no more nor less now than formerly, perhaps. But more 

is heard now of the imitations than formerly. 

As long as substitutes could be successfully disguised they were sold as White 

Lead. In recent years the imitations have been “smoked out’’ by the agitation for 

the honest labeling of paint material. 

Deception still exists, for laws have not yet generally prohibited it, but, in an- 

ticipation of the day when the label will have to tell the true contents of the paint 

package, a belated propaganda has been born claiming paint virtue for any and every- 

thing white, from chalk to barytes, and all the other so-called inert materials lying 

between. 

The White Lead manufactured by the National Lead Company is pure and is 

honestly labeled. Our brands are well known as the standard of quality. Architects q 
run absolutely no risk in specifying them. Instruct your inspectors to look for the ; 

Dutch Boy Painter on the side of the keg. rf. 

i. 

a 
NATIONAL LEAD .COMPANY y 

Largest Manufacturers of White Lead in the World 

New York, Boston, Buffalo, Cleveland, Cincinnati, Chicago, St. Louis, 

Philadelphia (John T. Lewis & Bros. Co.), Pittsburgh (National Lead & Oil Co.) 
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furnaces, etc. 

ROM the sim- 
plest hoist by 

hand to the most 
comprehensive eleva- 
tor equipment, em- 
bracing in one in- 
stance over 40 ele- 

vators in a single building, we are 
prepared to successfully cope with 
any elevator problem. Besides ordi- 
nary passenger and freight elevators, 
we manufacture and install dumb 
waiters, escalators (moving stair- 
ways), hoists for mines, docks, ware- 
houses, building operations, blast 

We also build incline 
railways, gravity conveyors, etc. 

CORRESPONDENCE INVITED 

OTIS ELEVATOR 
COMPANY 

New York Office, 17 Battery Place 

OFFICES IN PRINCIPAL CITIES OF THE WORLD 

Unsightly Coal Windows 
ARE EYESORES 

The Majestic 
Coal Chute 

A sure cure for 
Smashed Sash, 

Broken Glass, 
Splintered Siding, 
and Soiled Foun- 
dation. 

No. 1. 
19 x 15, $8.00 

No. 2. 
24x 15, $10.00 

No. 3. 
30 x 20, $15.00 

Freight allowed 

Pat. Oct. 16, 1906. 

Showing chute open ready to receive fuel, 

door automatically locked open, 

protecting the siding. 

door to close flush with the wall. Als« 
device for holding door open and for locking when closed. 

Can be placed in old walls as well as new. Write for 
Catalogue. 

to points east of the 
Mississippi River. 

Made of heavy 
wrought steel, and 
has an adjustable 
hopper, which 

swings into the 
chute, allowing the 

» has a self-locking 

THE CHAPPELL FURNACE COMPANY 

MORENCI, MICH. 

We make one brand only. The best that can be made 

Specified by leading architects and engineers. Used extensively 
by U. S. Government for important work in the West. 
attractive pamphlet showing views of many structures where “Chicago 
A. A.” has been used. Write for it. 

108 LA SALLE STREET CHICAGO, ILL. 

We have an 

PLANT OF 

CHICAGO 
PORTLAND 
CEMENT CO. 

PORTLAND 
CEMENT 
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James Black Masonry & Contracting Co., St. Louis, Builders BUTLER BROS. BUILDING Mauran, Russell & Garden, Architects 

Barrels of Red Ring Brand Portland Cement now bein . 8. ee 8 
. used in the construction of these buildings. Address 

St. Louis Portland Cement Co. 
LIGGETT BUILDING 

ST. LOUIS, - MO. 

ELY-WALKER CO. BUILDINGS, ST. LOUIS 
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A STANDARD PORTLAND 
FOR UNIVERSAL USE 

' 
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MONTGOMERY WARD & COMPANY’S NEW BUILDING, CHICAGO, ILLINOIS 

Ricwarp E. Scumipt, Garpen & Martin, Archttects Greorce A. Fvuiier Co., Contractors 

About 80,000 barrels Universal Portland Cement to be used. 

The building will cover 140,000 square feet, or approximately 3} acres. It is to have 

eight stories and a basement 

The foundations are piles, with reinforced concrete caps. All columns, exterior walls, 

girders, floors, stairs and roof will be of reinforced concrete. The dock will also be of rein- 

forced concrete. 

The first floor will contain four tracks, with spacing for forty freight cars. The various 

floors will be divided into seven sections of about equal areas, separated by fireproof walls 

and fire doors. The stairs and elevators are enclosed in shafts of concrete construction 

There will be an expansion joint at each dividing wall. The columns will be rein- 

forced with spiral hooping and square, twisted and round rods will be used in the girders 

and floors. 

THE LARGEST REINFORCED CONCRETE STRUCTURE IN THE WORLD 

UNIVERSAL PORTLAND CEMENT CO. 
CHICAGO PITTSBURG 
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CITY INVESTING COMPANY'S BUILDING, BROADWAY AND CORTLANDT ST., N.Y 
FRANCIS H. KIMBALL, Architect WEISKOPF & STERN. Engineers 

Rises 32 stories, 486 feet above sidewalk ; cubical contents, 10,300,000 feet 

WATERPROOFING, BELOW GRADE, THE HYDROLITHIC SYSTEM EXCLUSIVELY 

WHAT IS IT? 
YDROLITHIC Coatings consist of a specially prepared hydraulic cement and sand, that, when set and 

hard, has all the characteristics of set Portland cement. Its tensile strength is greater, rather than less, 
than that of Portland, and so is its hardness; but, unlike Portland cement, it is absolutely impermeable. 
In carrying out our work we prefer to apply our coating to interior surfaces, that is, on the inside of the 

foundation walls, and to the wearing surface of floors, although it may with satisfactory results be applied to 
exterior areas. But, upon interior positions it is perfectly safe, for its bond to solid forms of masonry and 
concrete construction cannot possibly be broken by water pressure. It has for months and years together pre- 
vailed against pressures of 130 lbs. to the square inch, which is equal to over 300 ft. head of water, and the 
older it grows the stronger and tougher it becomes. 

We are equipped to perform Guaranteed Waterproofing anywhere in the world 

Send to us for particulars, for expert advice, for list of our works and references. 

E. J. WINSLOW CoO., Inc. 
Consulting & Contracting Engineers and Manufacturers of Waterproofing 

408 Western Union Building 

CHICAGO 
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SYMENTREX 
(LIQUID CONCRETE) 

Imparts to Concrete Surfaces Uniformity of Color 

without giving the ‘‘Painted Appearance Effect.” 

USED IN CONJUNCTION WITH 

No. 2 “DEHYDRATINE” 

Concrete or Stucco is made impermeable, and _ proof 

against salt exudation. 

MANUFACTURED BY 

A. C. HORN COMPANY, wew"vore 

Sandusky Portland Cement Co 

HERBIVORA BLDG., CINCINNATI Elzner & Anderson, Architects 

Medusa Water-Proof Compound 
used for waterproofing the roof of this building 

Sandusky, Ohio. 
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OYAL *coxe" VENTILATORS 
STORM PROOF ABSOLUTELY It will take but a moment’s thought to convince you 

that the “ Royal” will exhaust more air per minute and 
outlast all others many years because of the manner in 

which we assemble our Cones. The weather and gases 

“an only come in contact with one side of the metal. 

Com aT nee aty'l WHEN QUALITY COUNTS WE ALWAYS WIN! 
The most exacting and practical tests that could 

be devised, all prove the ROYAL VENTILATOR to 
be the Ventilator that Does Things. It does not need 
a ‘‘Damper”’ to shut off the Back Draft. Our orders 
for use on the Pennsylvania Railroad Co.'s Cars and 
Buildings are constantly being duplicated. 

ROYAL GLASS TOP VENTILATORS ARE The dotted lines and arrows show the BEST ROUTE 
oO F EXIT in the Royal Double Cone Ventilators The dotted lines and 

arrows show the BAD SUPERIOR TO ALL OTHERS. 
ALWAYS VENTILATING. ROUTE OF EXIT in 

all Single Cone Venti 
DAY AND NIGHT. RAIN OR SHINE. lators 

OUR DESIGNS are furnished in any size either round or rec- 
tangular. They embody the results of many years’ experience and 
afford proper ventilation at all times 

ROYAL VENTILATORS are appreciated by owners. The Barrett 
Manufacturing Co., Peoria, Ill., largest manufacturers of roofing and 
felts in the country, are now using 11.54 inch and 21.48 inch 
‘Royal ’”’ on their new buildings 

R. P. RICHARDSON, JR., & CO., Reidsville, N. C., writes us: 
Replying to yours of the 11th. We have quotations much below yours on ven- 

tilators. We are frank to say, however, we prefer your ventilators. We will use 36 24 
in., made up acco-ding to your specifications, also 18 24 in. Glass Top, al] with Bases. 

C. S. BUELL CO., Brooklyn, > - - 110 24 inch Royal 
CAPITOL TRACTION CO.’s New Barn, Washington, D. C. - 7018inch Royal 
FEDERAL CIGAR CO., Lancaster, Pa. -  §6 12 inch and 18 inch 
GIMBLE BROS.’ New ‘Stores, Philadelphia . - - - - 5612 inch 
BELLOWE PIPE & FOUNDRY ae Ohio - - . - - 4 48 inch 
VA.-CAROLINA CHEMICAL CO - - - - - 2036inch We use a greater area of glass than any other Ventilator made. 

LANCASTER FILTER PLANT " . ” Me 21 30 inch Thus reflecting more light and giving more ventilation than 
AND HUNDREDS OF OTHERS ALL OVER THE COUNTRY. other makes. 

The NEATEST, BEST and MOST EFFICIENT Storm- Proof Ventilator Made. 
Before you decide on your next specifications for ventilators look into the merits of the ““ ROYAL” as 
compared with other makes. Their EFFICIENCY, STRENGTH and DURABILITY will satisfy you. 

WHOLESALE PRICES of ROYAL VENTILATORS with BASES. 

We herewith give approximate prices of Galvanized Iron } 
**Royal”’ Ventilators with bases. Thus showing the small cost ; 
of the same. 

SIZE PRICE | 

16 inch $8.50 
15 9.50 
20 10.50 
22 12.50 
4 15.00 

26 18.00 

28 22.00 
30 22.50 
32 24.00 
34 27.50 

30 30.00 
40 35.00 
42 40.00 

44 45.90 

45 50.00 
54 65.00 

HAS NO EQUAL . ae "RAILROADS KNOW THE B 2 S THE CHEAPEST 
66 20-inch Royal Ventilators on Roof Penna. Railroad Pier, Philadelphia 

SPECIFICATIONS.——To Arck hitects wishing to guard themselves and clients against substitution, we would recommend tha following clause inserted in 
all specifications, ‘‘ That all ventilators shall be the ‘ Royal,’ manufactured by the Royal Ventilator and Manufacturing Co., Philadelphia 

AN INVESTIGATION WILL REPAY YOU. WE WILL BE PLEASED TO FURNISH YOU SPECIAL ESTIMATES 

Main Office and Factory, 415 Locust St., Philadelphia, Pa. 

Royal Ventilator & Manufacturing Company 
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LUXFER SIDEWALK LIGHTS 

LUXFER PRISM SIDEWALK LIGHTS 
should always be specified where a diffusion of light is desired 

over basement area. 

@ By their use it is possible to flood every foot of basement space 

with bright daylight. 

oe. hy eee. @ The basement can be made equal in utility and rental value to 

the street floor by an installation of these prisms. 

Points of Supremacy: 

@ This system, by actual and repeated tests, far surpasses in 

strength any other form of sidewalk construction. We will gladly 

furnish expert reports on this head. 

@ The quality of cement used, together with the special reinforce- 

ment, enables us to guarantee a permanency beyond all other 

No. 60, Pendant Prism. systems 

We are prepared to install this 

sidewalk, with our own skilled 

workmen, in any part of the United 

States, or 

We make it up in ready-to-set 

slabs to fit any specification and 

ship to any point. 
Prisms in Reinforced Concrete Setting 

AMERICAN LUXFER 
BRANCHES: General Offices: HEYWORTH BUILDING, 

NEW YORK BOSTON PHILADELPHIA SAN FRANCISCO KANSAS CITY ST. PAUL 
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REINFORCED CONCRETE 

LUXFER BLANK SIDEWALK LIGHTS 
should always be specified where direct or limited area illumina- 

tion is all that is required. 

@ These lights are superior to all others in quality of glass and 

efficiency of daylight transmission. 

@ The under surface of the concrete may be plastered flush, 

if desired, thus making a smooth and attractive ceiling. No, 65, Round Blank Light. 

Points of Supremacy: 

@ This system does away with all cast-iron frame work. The 

twisted steel rods are solidly embedded in concrete. 

Results: No Rusting, 

Sound Proof, 

Absolutely Water Proof, 

Extremely Durable. 

Notwithstanding the superiority 

of LUXFER SIDEWALK INSTAL- 

LATION the cost is EVEN LESS 

than any other standard form. 

Blank Lights in Reinforced Concrete Setting 

PRISM COMPANY 
CHICAGO, Cor. Madison St. and Wabash Ave. 

CLEVELAND ST. LOUIS CINCINNATI BALTIMORE NEW ORLEANS MILWAUKEE 
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(;ood Concrete 
F course it is essential to have good materials to start with; 

the cement, the sand and the stone must be of the best, but 
the thing of greatest importance is the mixing. You know 

how often the cook spoils the cake by improper mixing, even though 
her materials may be of the very best. That is the way with concrete; 
the mixing is the important thing. 

At first concrete was mixed by hand; that is, by the ordinary 
laborer and the shovel, but this was so expensive and the quality of 
the concrete varied so much that some better method had to be 
provided. 

Many machines were experimented with, working on different 
principles, but finally one fact was generally agreed to and that is that 
concrete must be mixed a “ batch”’ at a time and not “ continuously.”’ 

The thoroughness of the mixing is the most important require- 
ment, and this can best be accomplished in a rotary machine, whose 
action upon the concrete is that of tearing the mass to pieces and 
placing something else between the pieces. This insures a perfect 
mix. 

The Smith Mixer makes the best concrete of any machine 
on the market. There ate several reasons for this. 

The Smith Mixer mixes one batch at a time, discharges it 
thoroughly before taking another batch in. 

The Smith Mixer has interior blades spirally arranged in sets 
which produce an alternating cross movement of the materials in 
the drum, insuring a thorough mix. 

The Smith Mixer has supplied satisfactory concrete 
for the most exacting architects and engineers in all parts 
of the United States. 

You don’t need to take our word 
for it. Ask the man who uses it. 
You will find him everywhere. 

There are some 1,500 Smith Mixers 
now in use. 

Specify a Smith Mixer and you 
specify GOOD CONCRETE. 

Send for catalog and prices. 

SMITH MIXER 

Contractors’ Supply and Equipment Co. 
Main Office: 520 Old Colony Building, Chicago, Ill. 

New York Office: 170 [Broadway 

AGENTS IN ALL PARTS OF THE COUNTRY 
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TACONY TURBINE PUMPS 

4”—TACONY SEWAGE PUMP—4’” 

Installed at the Hotel Belmont, New York City Capacity— goo gallons per minute against 30 pounds pressure 

TACONY TURBINE PUMPS 
Single and multi-stage, will handle any volume of water from 2 to 10,000 gallons pet 

minute against any pressure from 1 to 500 pounds. 

TACONY SEWAGE PUMPS 
will handle efficiently any material that will flow; and, owing to their strong and simple 

construction, will stand much hard usage. 

TACONY HOUSE TANK SUPPLY PUMPS 
Small Turbines —are the s¢mplest, quietest and most efficient pumps for this purpose in 

the market. Their low price is also attractive. 

Bulletins, price lists and estimates furnished on application. Bulletins 51 to 56 now 

ready for distribution. 

TACONY IRON COMPANY, Manufacturers 
Philadelphia Office Works New York Office 

Land Title Building Tacony, Penna. 1123 Broadway 
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f January, 1907, issue ot Cement Ac! Residence of J. R. Steers at Greenwich, Conn. Carrere and Hastings, architects. Built of hollow 

ncrete blocks, made by dry process on machines manufactured by Noyes F. Palmer Mfg. Co., Brooklyn, N. Y 

Progressive architects desire to keep in touch with the rapid development of the 
cement industry and the growing favor with which hollow concrete block and reinforced 

concrete construction is regarded. The best source of reliable information concerning 
the whole subject is 

CEMENT AGE 
a monthly magazine, well printed, profusely illustrated, and containing ar- 

ticles by contributors of undoubted standing and reliability. Cement AcE 

is producing the first permanent literature on the subject of cement and 
concrete that has ever been published. 

Architects, engineers, contractors and builders all find matter of interest in every number 

of Cement Age and a large number of the most prominent of these are already subscribers 
It is the one high-class periodical devoted exclusively to this interesting and important field. 

THE JUNE ISSUE OF CEMENT AGE 
will be a special Home Building number, and will contain designs 

illustrating the latest and best achievement of American architects in 

CONCRETE SUBURBAN DWELLINGS 

Send one dollar ($1.00) now for a year’s subscription, and start with the June number. 

The best work on concrete jactory construction ts Lesley’s ‘‘Concrete Factories.” 
Substantially bound in board covers. Sent postpaid, $1.00. 

CEMENT AGE COMPANY 
227 FIFTH AVENUE NEW YORK 
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ENGINEERING 
NEWS 

i Book Department 

y NOW READY 
SECOND EDITION, REVISED AND ENLARGED 

REINFORCED CONCRETE | 
By A. W. BUEL and C. S. HILL 

‘ The Standard Work on the Subject, Complete and Up-to-date A 
The Leading Exponent of American Practice 

PART I.—METHODS OF CALCULATION PART II.—REPRESENTATIVE STRUCTURES 

PART IIl.—METHODS OF CONSTRUCTION 

ee tern mercer 

RS ERI 
Buckram; 6x9 ins.; xii +- 500 pages, 357 illustrations and diagrams; 8 folding plates 

PRICE, $5.00 NET 
Descriptive Circular on Application 4 

a gos my. 

| THE ENGINEERING NEWS BOOK DEPARTMENT publishes a large number of books on technical 
subjects, by leading authorities, which are recognized the world over as standard works, and is also prepared i 
to supply promptly any books of a technical or general nature published by other houses. If you are in need 

of any special book or desire leading works on any subject, write for information—it makes no difference 
whether you are or are nota subscriber for ENGINEERING NEWS, the Book Department is at your service, 

Send for catalogue and announcements of forthcoming works. 

@ ENGINEERING NEWS 
circulates in every part of the world, and has a larger list of actually paid subscribers than any other Engi- 

neering journal published. Its readers represent the many interests in the field of Engineering, Contracting, 

Railroading, Manufacturing, Municipal Work, Engineering Education, etc., and every one finds a personal 
value in its pages. 

As a literary magazine it forms a continuous and up-to-date weekly record of Engineering progress in 

America that cannot be equalled, and as a commercial medium it makes itself indispensable to Contractors, 
Manufacturers and others who are on the qui vive for new business, presenting exceptional opportunities f 

tor buying and selling all kinds of machinery and supplies and for wide competition on all classes of contracts. LJ : 

United States and Points in the Domestic ° ° Foreign Countries ceN| Postal Service Subscription Rates eo sae A| ) 
TWELVE MONTHS $5.00 (P Lies Ad ; ) ONE YEAR Se $9.00 / |] i 

SIX MONTHS. - $2.50 eyes 8 “evans Canteutitines: Cates Denen theiiid / }| 
TEN WEEKS (Trial . . $1.00 Canada—One Year $7.00 ONE YEAR, $7.00; 209/-; 35 Fr.: M. 209 | 

— Sn 

—, — 
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The Engineering News Publishing Co. 
220 BROADWAY NEW YORK Fal 
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Construction 
4to, Cloth, Text and Plates Price, $2.50 Net 

GRAPHICAL HANDBOOK FOR 
Reinforced Concrete Design 

By 

JOHN HAWKESWORTH, C. E. 

Standard Works on Concrete 
THIRD EDITION REVISED AND ENLARGED 

4to, Cloth, 664 pp., with 615 Diagrams and Engravings 

Price, $7.00 Net 

REINFORCED CONCRETE 
By 

CHARLES F. MARSH 

M. Inst. C. E., M. Am. Soc. C. E., Assoc. M. Inst. M. E. 
and 

WILLIAM DUNN, F.R.I. B.A. 
as joint Author 

CONTENTS: 
PART I.—General Review of the Subject.—This has been added to and re- 

vised on the latest information as regards practical and experimental knowl- 
edge. PART II.—Systems Employed.—The new systems have been in- 
cluded, and some unimportant ones omitted. PART III.—Materials.—Alter- 
ations and additions have been made, and the scope of the subject matter 
considerably widened. PART IV.—Practical Construction.—This_ section 
has been revised and enlarged to include the latest practice. PART V. 
Experimental Research and Data Deduced Therefrom.—The experimental 
matter has been brought entirely up-to-date, and considerable alterations 
and amendments have been made. ART VI.—Calculations.—This section 
has been almost entirely rewritten, calculations for bending being based 
on straight line, stress-strain curves, and considerably simplified. Diagrams 
for T-beams have been inserted, giving the dimensions direct. Practical 
examples are worked out for position of pressure curve in various types 
of arches. New matter has been added. PART VII.—Some structures 
which have been Erected in Reinforced Concrete.—This part has been brought 
up to date, and includes interesting examples of the latest designs. 

APPENDI X.—Further matter has been added 

CONTENTS: 

INTRODUCTION.—PLATE I.—Values of Constant (K), for determining 
Resisting Moments. PLATES II and III.—Design of Slabs under Various 
Conditions of Span and Loading. PLATE IV.—Spacing of Square Bars 
Required to Obtain a Given Area of Metal Cross-section per Foot of Width. 
PLATE V.—External Bending Moment in Footing-slabs, Due to Superim- 
posed Column Loads. PLATES VI and VII.—-Resisting Moment per Inch of 
Width for Various Depths of Beams or Slabs. PLATES VIII and VIIIz. 
Conversion of Areas of Metal Cross-section, Expressed in sq. i. per ft. width, . 
into Total Areas for any Given Width, and showing the Number of Square 
Bars Required. PLATE IX.—Location of the Neutral Axis. PLATE X. 
Shearing Resistance of Various Combinations of Concrete and Steel. PLATE 
XI.—Square Columns Designed in Accordance with the New York Building 
Code. PLATES XII and XIla.—Rectangular Columns with Various Unit 
Stresses, and Round Rods Required for a Given Area of Metal Cross-section. 
PLATE XIII.—Hooped Columns with Six Longitudinals. PLATE XIV. 
Hooped Columns with Eight Longitudinals. Complete Design of a Rein- 
forced Concrete Structure. PLATE XV.—Illustrates the Complete Design 
of a Reinforced Concrete Structure. 

APPENDIX.—Preliminary Hypotheses. Rectangular Members under 
Transverse Loading. T-Beams, with Neutral Axis below the Bottom of the 
Slab. Members Subjected to Direct Compression. Hooped Columns. 
Regulations of the New York Building Code. 

a RRS SS a R= SS a= NS ENR 

8vo, Cloth, Illustrated, 268 Pages Price, $2.50 Net FOURTH EDITION THOROUGHLY REVISED 

16mo, Cloth, 181 pp., Illustrated. Van Nostrand’s 

A HANDBOOK ON *Science Series, No. 42. Price, 50 Cents 

REINFORCED CONCRETE | sTEEL-coNCRETE ARCHES 
@ ‘ AND OF VAULTED STRUCTURES 

For Architects, Engineers, and Contractors 
By 

WILLIAM CAIN 
By , ; . a ak Member Am. Soc. C. E., 

F. D. WARREN Prof. of Mathematics, University of North Carolina 

CONTENTS: 
CHAP. I.—Arches of Variable Section under Vertical Loads.—Introductory 

CONTENTS: —Formulas for unit stress for a steel-concrete arch.—Conditions for equi- 
Classificati 'T k | for —- — no or mene - the ——- gga ag 4 

i f Cement. assification oO rap-roc neutral axis—Complete graphical treatment for a steel-concrete arch wit 
_ Tensile “e ~ pi f Ingredients for Various ixes partial load—Arch loaded with its own weight—Demonstration—Unit 

Sizes. Sand. roportion © gree . stresses, etc.—Temperature stresses—Properties of Concrete—Change of 
Protecting Newly Laid Work. Tensile Strength of Concrete— span—Arch hinged at end only—Abutments—Spandrel resistance for Voussoir 
Steel. Tests of Beams. Floor Tests. Plot Showing Ex- arches—Methods of failure of arches—Height of surcharge for equilibrium. 

: . Feet. Plot Showing Expansion in 50 Feet CHAP. II.—Culverts and Tunnel Arches.—Formulas for passing a line of 
rates ¢ in 30 Feet. . + iff t Si f resistance through three given ints—Application to culverts—Tunnel 
ables Giving Safe Bending Moments for eren izes 0 arches—The eclipse, the proper form for a tunnel arch. CHAP. III. 

Beams. Tables Giving Safe Shearing Forces for Different Groined and Clustered Arches.—Groined Arch—Evaluation of thrusts- 
. ivi i i Formulas for volume—Arch of groin and abutment—Cloistered arch. 

Sizes of Beams. Tables Giving Safe Spans for Different Sizes CHAP. IV.—Domes of Masonry. orces acting—Example of a dome with 
of Beams. Tables Giving Safe Loads for Different Sizes of backing—Formulas for volume—Dome of two shells with lantern—Tension 
Columns. Comparative Costs. Trussed Roofs. Rein- in iron bands—Thrusts—Dome without lantern suggestion—Concrete 
forced Concrete Roofs. Weights of Trusses. Comparative dome—Conical dome. 

Costs of Different Trusses, etc., etc. *A complete catalogue of this series sent on application. 

D. Van Nostrand Company 
PUBLISHERS AND BOOKSELLERS 

23 Murray and 27 Warren Streets New York 
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THIRD THOUSAND NOW READY 

REINFORCED CONCRETE BUILDINGS 
CONCRETE AND REINFORCED CONCRETE CONSTRUCTION 

By HOMER A, REID, Assoc. M. Am. Soc, C. E, 
Assistant Engineer, Bureau of Buildings, New York City 

900 PAGES; 715 ILLUSTRATIONS; 70 TABLES; $5 NET, POSTPAID 

RE you planning a reinforced concrete building? There are a great many of them being built. To-morrow 
it may be that the task of building another will be given to you. In this event, would it be of any use to 
you to have a collection of 200 working drawings representing the latest and best practice in reinforced con- 
crete building design? If to such a collection of plans you add descriptions of the numerous structures and 

of the methods and cost of building them, and also a complete discussion of the computation of beams, columns, walls 
and arches you have what ‘‘Concrete and Reinforced Concrete Construction”’ gives you in building construction. The 
author, Mr. Homer A. Reid, Assoc. M. Am. Soc. C. E., is Assistant Engineer of the Bureau of Buildings, New York City, 
and he writes with full knowledge of all the twists and turns in building code regulations that govern the builder in our 
large cities. The chapters on building construction alone make a book of the size and character usually sold for five 
dollars. Then there is equally complete information about bridges and culverts, tanks, reservoirs and conduits, chim- 
neys and tunnels, methods of proportioning, mixing and handling concrete, methods of laying concrete in freezing 
weather, methods of dressing and finishing concrete surfaces, and a hundred other matters of practical value. 

\ X oe for prices and latest catalogs of books covering 
rl te U S all classes of engineering and contracting work. 

THE MYRON C. CLARK PUBLISHING CO. 
(Not Incorporated.) 

355 A Dearborn Street, Chicago, III. 

we WARNING ® 
BE SURE YOU GET THE GENUINE 

Vellum Tracing Paper 
THE PAPER IN THE LARGE RED TUBES 

iy 
Fe kien 

It can be used to advantage in many instances in preference to Tracing 
Cloth. Vellum Tracing Paper is superior to cloth in many respects and is 
sufficiently strong for all practical purposes. It is absolutely waterproof and 
therefore not affected by climatic conditions. It is very tough, very trans- 
parent and perfectly adapted to Ink, Pencil and Water Colors on either side. 
No pounce required. It makes perfect Blue Prints and will stand several 
erasures over the same surface without abrading. 

Vellum Tracing Paper (in Red Tubes) is guaranteed not to deteriorate or become brittle. 

Bes Another good feature: It eae 
is rolled upon a large core to | THe 

Z 7 

Sold by leading dealers every- 
where. Accept nosubstitute. Be 

sure you get the genuine Vellum 
Tracing Paper in large red tubes. 
Made in 36” and 42” widths. 

prevent annoyance of curling 
and is encased in large red 
tubes for convenience of users. 

TRADE MARK REG 

“IMITATION IS THE SINCEREST OF FLATTERY” 
MANUFACTURED BY 

CARDINELL-VINCENT CO., 
Samples cheerfully sent upon request 

Oakland, California 
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AN ASBESTOS WALL PLASTER 

‘‘ Asbestic ”’ Wall Plaster is the most satisfactory as 

well as the most economical high grade plaster on the 

market. It is all ASBESTOS—fire-proof, water-proof and 
imperishable. 

‘‘ Asbestic ’’ is unequalled for plastering walls, ceilings, 

beams, columns, etc., is perfectly sanitary and will not 

decay. 

CRUDE ASBESTOS 

Tough But Not Brittle 
“ ASBESTIC ” is not hard or brittle like ordinary plasters. It is of a soft, felty nature and 

will not chip, crack or crumble. A nail driven into it makes a hole as in wood and its with- 

drawal leaves no cracks. 

A Non-Conductor of Heat and Sound 
Owing to the felt-like nature of ‘‘ Asbestic’’ it is an excellent non-conductor of heat and 

sound. It keeps rooms warm in winter and cool in summer and prevents the transmission of 

heat through columns, girders and beams. 

Fire-Proof 
‘* Asbestic "’ is all ASBESTOS and is absolutely fire-proof. It forms an effective barrier to 

the progress of flame. 

For Stucco or Outside Plaster 
The most durable Stucco Plaster made. Is not affected by severest climatic changes or 

weather exposures. Easily and economically applied, with far better Stucco effect than with 

any other plaster. 

Its Economy 
‘‘Asbestic ’’ Wall Plaster because of its high insulating properties keeps rooms cool in 

summer and warm in winter. It thus effects a considerable saving in fuel consumption. When 

heated to a sustained temperature of 1500 degrees it will not crack or decompose on the 

immediate application of water. Costs less per square yard to apply than other plaster. 

Write Nearest Branch for Full Particulars 

H. W. JOHNS-MANVILLE CO. 
MANUFACTURERS OF 

Asbestos and Magnesia Products, Asbestos Roofings, Packings, Electrical Supplies, Etc. 

NEW YORK PHILADELPHIA CLEVELAND SAN FRANCISCO MINNEAPOLIS 
MILWAUKEE ST. LOUIS BUFFALO LOS ANGELES NEW ORLEANS 
CHICAGO PITTSBURG BALTIMORE SEATTLE DALLAS 

BOSTON KANSAS CITY 
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A HANDSOME FIRE PROOF RESIDENCE 
Built throughout by 

The National Fire Proofing Company 
OF TERRA COrTA HOLLOW TILE 

THE COMPLETED HOUSE 

View of tile exterior walls before cement Beginning the work as viewed from the exterior Beginning the work as seen from interior 
finish was applied 

The walls, floors, roof and partitions are 
of Terra Cotta Hollow Tile Blocks. Johnson 

I System of Reinforced Tile Construction was 

\ used in spans ranging from 16 to 20 feet. 

This is a large and handsome residence, 

thoroughly fireproof, and the total cost of 

the building completely finished was $20,000. 

The demand for fireproof residences is 
ll PHL LIA . . . 

| = growing every day. There is no material so 

| adaptable, so substantial, so economical in 

a the long run as Terra Cotta Hollow Tile. 
PLAN OF t }. tie 

FIRST FLOOR SF 

NATIONAL FIRE PROOFING COMPANY 
MANUFACTURERS OF TERRA COTTA HOLLOW TILE CONTRACTORS FOR FIRE PROOF CONSTRUCTION 

CHICAGO, Hartford Building; PITTSBURG, Fulton Building; NEW YORK, Flation Building; PHILADELPHIA, Land Title Building 
BOSTON, Old South Building: MINNEAPOLIS, Lumber Exchange Building: ST. LOUIS, Victoria Building; WASHiNGTON, Colorado Building 

LOS ANGELES, Union Trust Building; CINCINNATI, Union Trust Building; LONDON, ENG., 27 Chancery Lane 
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If called upon to design the VERY BEST fireproof construction that can be devised, without 

any consideration other than to secure the best protection, architects and engineers will, almost 

without exception, use Terra Cotta Hollow Tile. 

Is it then fair or just to the owner, or in accordance with fine professional ethics, to permit 
the owner to believe that any other method ‘‘is just as good and cheaper ?’’ 

If, at an equal price, the diamond without a flaw is better than the imperfect stone, is 

not the difference still as great when it is found that the latter commands a lower price ? 
Captain John Stephen Sewell, the eminent Government expert, in a paper in Insur- 

ance Engineering, discussing the ideal fireproof material, says that burned clay hollow tile 

can be made to meet all requirements; that concrete can never be made to meet the 

requirements as well as burned clay in its most efficient forms. 
It cannot be denied that Terra Cotta Hollow Tile properly made, and correctly 

set under correct designs forms the IDEAL STANDARD FIREPROOF CON- 

STRUCTION. 
When the consideration of the BEST only is set aside for considerations of 

price, then the whole subject is changed. 
In this point is involved the whole discussion on fireproofing. 

*€Systems”’ of fireproofing in competition set up the BEST construction 

as a standard, and then show how much CHEAPER their methods are 

under the old, specious argument of ‘* just as good.”’ 

The NATIONAL FIRE PROOFING COMPANY is the 
largest organization in the world devoted exclusively to the business of 

furnishing material for and construction of fireproofing. 

We have been in active business since 1889. The best buildings in the country are monuments 
to our methods. We have never had a serious accident. 

When the BEST is demanded we are invariably called upon to furnish it. We further maintain, and 

are demonstrating every day, that when CHEAPER methods (which are at the same time considered 

ADEQUATE for the conditions) are demand d, we are able to furnish BETTER fireproofing under our 

special methods at a cost as low, or lower than any ‘‘system’’ on the market. 

In other words, when the BEST is demanded WE FURNISH IT. There can be 

but ONE best; and when the BEST AT A PRICE is demanded 

we can and do furnish it, and no architect or engineer can AFFORD in 

the interest of his client not to give us the opportunity to demonstrate 

the superiority of our methods for the price which the owner is willing 

to pay. 

Ask us to “show you’’ on any building you are planning. 

National Fire Proofing Company 

MANUFACTURERS OF TERRA COTTA HOLLOW TILE 

CONTRACTORS FOR FIRE PROOF CONSTRUCTION 

NEW YORK PITTSBURG 
Flatiron Building Fulton Building 

CHICAGO PHILADELPHIA BOSTON 

j Hartford Building Land Title Building Old South Building 

. MINNEAPOLIS ST. LOUIS WASHINGTON 

Lumber Exchange Building Victoria Building Colorado Building 

LOS ANGELES CINCINNATI LONDON, ENGLAND 
/ Union Trust Building Union Trust Building 27 Chancery Lane 
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