
put 

list 

not 

ate 

vad 

ent 

pil- 

opt 

lly 

*« AMERICAN 
ARCHITECT 

CAPITAL OF LOWER PORTICO, PALACE OF THE DOGES, VENICE 

PUBLISHED WEDNESDAYS IN NEW YORK—FOUNDED 1876 

VOLUME CXV MAY 21, 1919 ©— NUMBER 2265 

Entered as second class matter January 6, 1909, at the Post Office at New York, N. Y., under the Act of March 3, 1879. Publi- 

cation office, 243 West Thirty-ninth Street, New York, N. Y. Subscription price in the United States and Possessions, $10. 

a ¥ 

i x | 

A 
“ 

. 
4 



w THE AMERICAN ARCHITECT 

me 

——— 
~ = 

Irvington, N. J. 
Gentlemen : 

Have specified and used your stucco board 

on some 40 or more houses built in the 

Weequahic Park section of Newark and else 

where and have always obtained the best of 

results, 
We did not hesitate to again use same 

on 10 houses of the 60 for the Mesa Housing 

Proposition that are now nearing completion 

at Irvington, N. J 

When your representative first spoke to us 

about your Bishopric Sheathing we kept it in 

mind. As you know, we ordered two car 

loads of it, enough for the other 50 houses 

for the above-mentioned Mesa Housing Prop 

osition, 

We are using it under shingles. wide and 

narrow clapboards, etc Although somewhat 

skeptical at first about placing shingles over 

your sheathing, thinking it would be springy, 

We are no longer, this idea having long since 

disappeared We find it everything ordinary 

sheathing could be and more Being easy to 

handle, the carpenters liked putting it on. 

Seeing its possibilities and the economy in 

using it, we will not hesitate to bring it to 

the attention of any of our clients who, in 

the future, expect to build 

Yours truly 

STROMBACH & MERTENS, 

Engineers and Architects 

Victor H. Strombach 

| () RI C o, > }\ 2 : 3: ; 
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First 40 Houses; Then 10 

Houses; Then 50 More Houses 
An Engineering and Architectural 

firm which does big things in New 

Jersey has written us regarding its 

experience with Bishopric Sheath- 

ing on 50 houses it built in connec- 

tion with the Mesa Housing Proj- 
Read the 

It is more significant than 

ect at Irvington, N. J. 

letter. 
anything else we could say about 

this modern Sheathing Board. 

Note the list of institutions which have 
used Bishopric Sheathing either on In- 
dustrial Housing or Home Building 

projects: 

Youngstown Sheet & Tube Company, Youngstown, 
Ohio; Virginia Shipbuilding Corporation, Alexandria, 

Va.; American Clay Machinery Company, Bucyrus, 

Ohio; F. C. Mesa Munitions, Irvington, N. J.; Hamilton, 

O., Home Building Co.; Petroleum Iron Works, 

Petroleum, Ohio. 

The Bishopric Manufacturing Co. 
904 Este Avenue Cincinnati, Ohio 
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WEDNESDAY, May 21, 1919 NUMBER 2265 

PHOTO 1o. 

Note provision for lawn to right of drive and at living end of house. 

MAIN DRIVE AT JUNCTION WITH ENTRANCE TURN 

See A, fig. 7 also photos I1 and 19. 

Garage and Entrance Turns—Part I. 
By A. D. 

HE introduction of the automobile and its 

present universal use both for pleasure and 
industrial traffic has developed a new prob- 

This problem is the laying out of garage turns 
and entrance turns, and is presented to thousands 

of owners of both small and large homes through- 

out the country. Road space once ample for the 

use of horse vehicles has become within the past 

lem. 

few years entirely inadequate for the use of the 

automobile. These new problems of width of road 

and degrees of curvature have been most acute at 
the entrance to residence and garage, although in 
some measure they appear along the course of the 
entrance drive itself. These problems have been 

*All illustrations are from work designed and photographed by the 
auth r. 

Copyright, 1919, The Architectural & Building Press (Inc.) 

TayLor, Landscape Architect and Town Planner* 

solved, not by definite rules deduced as a result of 

experience in designing these turns, but rather by 

“the rule of thumb” method. 
This subject is worthy of detailed discussion, and 

it is the purpose of the present article to bring to- 
gether for comparison and reference some of the 
results obtained in practice, as shown in the designs 
of various garage and entrance turns, each of which 

has been fitted to the actual curves of the wheel 

tracks under the conditions locally imposed by the 
size of the garage and the car, by the relation of 
garage location to property lines and residence, and 
by the direction of approach. 

Unfortunately, there is very little available dia- 
gramatic data pertaining to areas and outlines of 
garage and entrance turns in which an automobile 



Photo 11. Entrance turn opposite entrance steps showing 

relationship of house to garage, as yet unscreened by 

planting. See fig. 8, fig. 7 and photos Io and 19. 4 

may be operated conveniently, and without either 
waste of space or lack of space. The automobile 
has now developed to a point where experience has 
taught us that certain general outlines for entrance 

and garage turns meet the requirements. This dis- 
cussion, with accompanying figures and illustrations. 
is an attempt to put on record certain fundamental 
information regarding the size and outlines of these 

The factor of circumstance is so variable 
that the designer will often find problems for the 
solution of which the information in this article will 
serve only as a suggestive or partial answer. Each 
solution here shown is the answer to a practical 
problem viewed from the standpoint of the profes- 

sional designer as adviser, and of the automobile 

areas. 
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driver as the user. Measurements have been care- 
fully checked after the work was completed and in 
everyday use, so that the illustrations shown are 
virtually record drawings of work done. 
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Entrance and garage turns fall under one of four 
types, as follows: 

A. Turn-tables. 
B. Ovals. 
C. “Y” turns. 

D. Some combination of “Y” 
Oval turns. 

turns and 

The first requisite of a well-designed turn is that 
it shall provide ample space of road-bed to allow 

Photo 12. An interesting solution of the garage turn and 

entrance drive. See fig. No. 12. 

ease of turning or reversing the direction of travel 
of any desired type of automobile. The second 
requisite is that while efficiency of operation is not 
to be unduly sacrificed, yet the total area of road- 
bed should be a minimum. The third is that wher- 

ever local conditions require it, space shall be pro- 

TERRACED GARDE 

\ me agcn 
™ . 

\ 

Xe, : 

3 

vided in which to park the first automobile either 

directly in front of and close to the entrance steps 
or in some part of the turn, while a second automo- 
bile enters and departs. 
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In the actual 

execution of the 

work of devel- 

oping an attract- 
ive and efficient 

turn, it is al- 

Ways essential to 

supplement the 
ground design 

of the turn with 

groups of plant- 
ings. These 

plantings will 
frame certain 

portions of the 

| turn, thereby 
\ softening some 

x ( RE E. \ \ } . : _ 
\ ot the uninter- 

- YA esting and par- 
P BS ; ticularly awk- 

™ t t ss on ward lines as 

shown in photo- 
graphs Nos. 13 and 15. On the other hand, these 
plantings often emphasize the interesting outlines 

of some of the curves, as shown in photograph 

No. 10. The relative value of plantings in these 

designs is seldom appreciated by the person who 

has not given considerable thought and study to 

IGURE @ 

the effectiveness of these areas when properly 

framed with plantings. 
In each of the illustrations the important measure- 

ments are indicated in figures. Other minor meas- 
urements may be scaled upon the diagram. Often- 
times if space is available these turns may be in- 
creased by from one to two feet in the major dimen- 

The turns shown are the minimum space 
required for operating the automobile. 

This article is compiled with reference to the 
space required by the latest models of large and 
small cars. This important question should be con- 
sidered from all of its angles, with reference to 
both large and small machines, and there is no 

garage or entrance turn so small that it should not 

sions. 
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receive the careful consideration of the expert 
designer. 

A—TURN TABLES 

Turn tables are mechanical devices for reducing 
the turning space required by any automobile to 
a minimum; that is, to its own length. These are 

to be recommended only where the conditions of 

PEt pee / 

restricted area require their use, and in northern 
latitudes where snow and ice abound they should 
be located only under roof in the garage itself. The 
width of the space required for the turn table must 
equal the length of the car, and as the length of an 
average car is over twice its width, it results in 
giving up to occasional occupation by the ends of 
the revolving car a space adequate for the storage 
of a second car all the time. This is manifestly 

an uneconomic utilization of cramped quarters. It 
may be placed before the garage doors, but a turn 
table in any location is apt to prove too slow in 
operation, as most autoists are impatient of delay. 

5 

RESIDENCE E 

EE A EE SE EE, AN 
OcaLe 

FIGURE, 4 

B—OVALS 

Here the turning is accomplished by curving 
continuously during the forward motion of car until 
the car is headed back in the direction from which 

it came. 
There are four general considerations requisite 
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Photo 15. Looking into the entrance and garage turn 
from a point opposite the entrance steps. See A, fig. 

No. 14. 
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Scare ? 

in a successful oval turn. The first is that a ma- 
chine may traverse it comfortably at a speed of 
not over eight miles an hour without encroaching 

on the edges. This is more easily accomplished if 
the roadway of the oval is given a slope or “bank,” 
high on the outer edge, rather than crowned, as in 

the ordinary road. The second is the provision of 
ample space for a standing and passing car before 
the steps by making the drive at this point not under 
fifteen feet, and preferably sixteen or seventeen 
feet in width. (Figs. 14, 12, 3, 7.) The third is 

the widening of the drive on the semi-circular curves 

to allow the rear wheels to take a shorter radius 

than the front wheels without going beyond the edge 

Photo 13. The garage placed at an angle to provide space 

for planting seen in left of picture. See fig. No. 11. 
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Photo 18 Entrance drive parallel with side of house and 

framed with newly transplanted trees and shrubs. See 

fig. 14, photo 15. 

(Fig. 2.) The fourth is the 

allowance of sufficiently easy curves adjacent to 
the steps, so that the rear door of the car may be 

readily brought parallel with, and close to, the 
house steps for convenience of receiving and dis- 

of the road surface. 

charging passengers. 

In Figure 1, the oval turn is shown in its sim- 

plest form and dimen- 

sions, and is especially 

interesting in giving 

a comparison of size 
and shape required by 
the auto as compared 
with the old loop, as 

indicated in dash line, 

which was designed 
i 

ive = for horse-drawn ve- 

i hicles. While a maxi- 

[ mum diameter of 52 
. ft. answered for the 

ss horse turn, 67 ft. is 
1 e 

i allowed for the auto 
y REM IDEACE turn. 

| x FIGURE ll A loop is rarely best 

in the form of a circle, 
} i 

| | and the reasons have 
1 largely to do with 

limit of area. An 

oval with entrance steps on the long side 

occupies much less space than a circle which would 
give equal ease in bringing an automobile parallel 
with the steps. 

to Figure 2. 

This is quite evident on reference 

This is a typical and ideal front en- 
trance turn on a large estate where no complica- 
tions occur and the area need not be restricted. If 
the radius of approach to the steps were the radius 
of a circular loop, it would require a diameter of 

160 ft. in place of the 77 ft. required by the oval. 
Figure 2 shows the type where the service road 
branches from the main drive before the loop 
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begins; this is excellent but frequently not possible. 

The intersections and the radii in this case are the 

resulting compromise between ease of use and ob- 
jections on the score of too large road surface 

Flower garden and shrub lawn looking from Photo 109. 

entrance drive over an informal artificial pool. See 

photos 10 and II. 

areas. This is quite clear on consideration of 
the dash line at the small end of the “egg.” The 

dash line curve would have made easy the return 
to the steps. This is a comparatively infrequent 

use and the net result would have been a vast 

expanse of glaring roadway and extra cost of con- 

struction and maintenance. Note also that the 
width of the drive varies with the tendency to 
narrow on the direct route while on the large 
sweep, which different drivers will take differently, 
it exceeds the maximum of the drive itself. It 
is the small refinements of this character, made on 
the ground by eye, that do much to make the final 
result fit unobtrusively into the total scheme. The 
width of drive in this example, at the entrance 
steps, is limited by the width of the Porte-cochere. 

Figure 3 shows the oval loop with service drive 
leading from it. The arrangement shown has in 

view two purposes: First, the creation of ample 

space for screen planting to hide the whole service 

area, and service wing of the house from arriving 

guests, and second, the passage of service teams 

by the front of the residence at as great a distance 
as possible. Ample space is provided before the 

steps for a car in waiting and room for another to 
pass. The Porte-cochere in Figure 2 prevents this, 

but passing space is a very desirable feature. 
In the next example, Figure 4, we have a com- 

bination of main loop and a minor service loop 

where the drive approaches the house from the 
service end, and the service teams can turn back 
without passing the front door. The secondary 
loop also serves as a “Y” turn to the garage 

entrance. Here the service intervenes between the 

entrance to the grounds and the house entrance, 

703 

being the opposite of the last example referred to. 
This turn is perhaps open to the objection of 

large area of roadway with its original cost, its 
glare and its maintenance, but in this case the liv- 

ing side of the house is very definitely toward the 
ocean on the opposite side from the entrance, and 

this arrangement worked out very well. No space 
was allowed for the passing of autos opposite the 
entrance steps because of opportunities for easy 
turning, should occasion require, at the end of the 
service oval. 

The double loop in Figure 5 is still more com- 
plicated. The original curves of the turn are shown 

in dash line. The service turn was retained con- 
trary to the designer’s desire, so the effort was 
made in relocation to make the approach to the 

entrance turn an easy sweep from both the garage 
drive and the main drive. 
stricted by sloping ground and is in practice hardly 

adequate, the turns being difficult to negotiate. 
This turn should have a total diameter of not less 
than 60 feet. Also, there is an undesirable amount 
of roadway close to the house. A broad path from 
the garage drive to the service door and ice house, 

in place of the service loop, would do much to 

The large loop is re- 

(st et et ——— tet es \ $ aut ¥ \ 

FIGURE, oO 

\ \ 

enhance the appearance as one approaches the 
house. 

The next oval turn is in a highly developed for- 
mal forecourt with strong rectangular architectural 

framing and diagonal entrance and exit. (Fig. 6.) 

This is a rather unusual case, brought about by 

the narrowness of the lot upon which the large 
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Here we 
have the service court beyond 
the house entrance, and the 
service traffic passes over the 
side of the turn away from 

‘ the front door of the louse. 

stands. | residence 

The oval becomes as nearly 
ee i ‘ 
© + ' symmetrical as possible on the 
2 j | axes of the court and the cut- 
> | | away of the sides to secure 
i 4 | easy entrance and exit and 

close approach to the steps 

tabulation containing 

information with reference to the wheelbase and turning 

radius of representative makes of pleasure automobiles: 

[he following is a summarized 

lake Car} Type of Car | Wt Tur 
' base Diameter 

| ' 

a Roadster | 15’5 } 125 i\Right 42’, left 50’ 

| | | outside 

Limousine 1510” | 132” \Right 23’, lef 
} top down | inside 

kar |S rt cha 15/9” 128” | 45’ 
top up | 

Long as 165” 136” 47° 

opup | 
Rolls-Royce... .| 18’6” 140”- 48’ 

| | 144” | 

Stear |Varic us bodies ! 15’ } 119” 43’ 
| Various bodies | 16’ } 125” 43’ 

a a ‘ aie . . 

Overla Ligh r | 13’6” | 104”- 32 
| 106 
85 fours 146” | 112 36 

- | snes ans siiiaihds 
Peerle jA pes 15’7” 125 39 

top dow 
2 tire 

— a - ‘i x! 

Pierce-Arrow..|Standard chassis 19’ } 142” 50’ 
Largest chassis 19’6” 147 14” 59’ 
|Smallest chassis 18’6” 134” 43” 

White 14’ | 110” 

16’ 137! 42 
2 tila 

Hu 15’9” 125! 39’4” 

Ford 10/10” | 100” 28’ 
12/1” | 100” 28’ 

— = - —— — | " _ i 

Wint 16’1” 138” | 45’ 
15’ 120° | 41’ 

Dodge 13’9” 114” |Tires 32x314” 40’ 
. top down Tires 33x4” 45’ 

| Limousine 13’9” 114” | Tires 32x3 15” 40’ 
| }Tires 32x4” 45’ 
Roadster 12’9” 114” {Tires 32x314” 40’ 

top dowr |Tires 33x4” 45’ 

Buick Roadster, Tour- 13’6” 118” | 42 
ing, Sedan 

17-Passenger 16’ 124” 44’ 
Touring, with } 
2 tires 

Electrics i 
Baker Rauch | | 

& Lang... .|Broughan | 40’ 
Coach 102” 45’ 

-—=s— -——_ was _ very minutely worked 

oo ee we «out with a limousine, much 
ee gasoline, and many small 

stakes. In use and appear- 
ance the effort has been justified. No screen plant- 
ing can hide the garage door from the front 
steps, but this could have been obviated by set- 
ting the garage further back and deepening the 

court. This court is all surfaced, 
and cars can drive all over it in reversing their 
direction. 

service road 

lhe last example of the oval turn presents this 

type at its broadest development upon unrestricted 
area on a large estate. Every refinement of vary- 
ing width is present, triangular islands make all 
curves easy sweeps and lessen the apparent area of 
roadway. While the service area is beyond the 
front door, all traffic to it is at a distance of 100 ft. 
away and several feet lower and is amply screened 
by shrubbery planting. 

The broad swing of the driveway around the 

area devoted to terrace garden (See photo 19) 
gives a fine chance for developing this area next to 
the living end of the house, and presents to the 
visitor by this diagonal approach the best possible 
perspective view of the house facade. (See photo 

10.) It is interesting to compare this with the 
more nearly parallel approach in Figure 2. 

Photo No. 11 shows very clearly the minimum 

intrusion of the very large garage into the scheme. 
due to its being seen only “on end” as it were, and 
enframed behind softening foliage; yet the sweep 

from the garage to front door is short and easy. 
A circle in this situation would have appeared stiff 
and lacking in grace; and it is interesting to note 
that while there are at least four different radii in 

the major oval, most visitors on the ground would 
unhesitatingly pronounce it a circle. It is the 
knowledge of how far one may vary from geo- 

metrical forms without giving offense to the eye, 
wherein lies the secret of successful practical de- 
signing of this sort. In fact it is this license or 

liberty that when intelligently taken will give the 
best result in any artistic effort. 

(To be continued) 
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The People’s National Bank of 
Brooklyn 

HIS building, for which Koch & Wagner, 

| architects, prepared the plans, is located at 
the southeast corner of Ralph Avenue and 

(Quincy Street, Broadway, Brooklyn, New York. 

The base course and columns are of polished 
Greens Landing Granite; the entrance and steps of 
tooled granite. Terra cotta with limestone finish 
form the entablature, columns and pier caps. The 
rest of the building is constructed of a grey, 
mottled brick. The panels in the frieze of the cor- 

nice are Golden Sunset marble. Entrance doors and 

frame are bronze, while window frames are steel. 
The banking room within is 28 feet 6 inches high 

and has been so designed that a mezzanine may be 
installed when the future growth of the bank may 
justify. The floors are of Tennessee marble; the 
Wainscot, counter screen, staircase, etc., honed fin- 
ish Tavernelle marble. Above the wainscot, cream 
caenstone plaster is used for the walls. The upper 

part of the banking screen is gold bronze. The 

/ 
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DIRECTORS’ ROOM 

- other illustrations, see plate section) 

wicket grilles are operated by a foot mechanism, 

leaving the teller’s hands free and giving positive 
security. The officers, who are located on a plat- 
form in the rear of the public space, may command 
a view of all parts of the building and have quick 
access to the security vault and work space. While 
in most banks this work space is placed against the 
interior wall, an unusual feature in the present 
building is the fact that this space is located on the 
street side. Thus there is at all times an abundance 
of natural light. The tellers are located 6 inches 
above the public space, and have a sweeping view 

over the embossed glass screen. 

Desks and furnishings are of steel, mahogany 

finish, and the cupboards and drawers in all essen- 

tial departments have fireproof rolling curtains. 
The Directors’ room is in the English Tudor 

Period style, with parquet floor, English oak wains- 
cot, limestone mantel with Numidian marble facia. 
The large window is in leaded glass with Norman 

variegated slabs in wide, flat bars to give an antique 
effect. The safe deposit department is in the base- 

ment at the foot of the marble staircase. 
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A Fine Example of French Craftsmanship 

MAGNIFICENT example of French eight- 
eenth century furniture in the Louis X\1 
style, a cvlinder desk bearing the royal arms 

of France, has been presented to the Metropolitan 
Museum of Art by Jacques Seligman of Paris, “In 

memory of Mr. J. P. Morgan, and as a souvenir of 
the help which the Americans have given to France 
during the war. In every way this splendid desk of 
mahogany and ebony, richly decorated with ormolu 
mounts, is a piece of capital importance. The 
Bourbon lilies surmounted by the royal crown, 
which appear in a cartouche upon the front and 

back of the desk, would seem to indicate that it 
was made for the king, Louis X\VI, as the style 

of the desk is clearly that of his reign. 

\ small key opens the upper right-hand drawer. 
Here is kept a large key with a handle which un- 
locks the cylinder top. To insert the key, it is 
first necessary to press a hidden spring concealed 
in the ormolu mounts of the upper central panel. 
When this spring is pressed, the mask of a 
woman’s head drops down revealing the keyhole. 
But there are further complications. When the 
big key is entered, it is necessary to make a half 

FRONT—OPEN 

turn to the left, push in the key entirely, and then 
make eight complete turns from right to left. The 

key is then pulled out half-way and pressed toward 
the right, while at the same time, the sliding cover 

of the desk is raised. 

The desk chair, upholstered with leather, may 

now be pulled out from the front of the desk, of 

which, when closed, it forms an integral part. The 

leather-covered tablet is then drawn out. At the 
back are three compartments with sliding covers. 

The central part may be opened up so as to form 
a sloping pulpit or desk. When this is raised, ac- 
cess is had to three sliding boxes and a large hid- 
ing place. The inner drawers, concealed when the 
desk is shut, open by pressure on springs. Two 

narrow drawers, faced with mirrors, on either side 
of the central compartment, may be pulled out 

without further ado. An interesting feature of the 
compartment, which is closed by two small doors, 
is that the back panel may be slid to one side so as 

BACK—OPEN 

to provide an opening through which the user of 
the desk might communicate with the secretary, 
for whom, as we shall see, facilities were provided 
on the back of the desk. At each end of the desk 

is a slide. The top of the desk is covered with a 
marble slab surrounded by a light gallery of gilt 
bronze. 

Coming now to the back of the desk, we find 

that the upper part, composed of three panels, 
forms one leaf which opens downward when un- 
locked, revealing a series of small drawers and 

shelves. This lid is covered with leather and 
serves as a desk; a central part opens to form a 
pulpit. \When the lid is let down, it is supported 
by a section of the desk, which is pulled out in 

the same way as the chair on the front of the 
desk. This, in turn, has several drawers, and the 
top may be raised so as to form a pulpit, if the 
section is drawn out while the lid is closed. 

From the purely artistic side, the interest of the 

desk lies in the attractiveness of its severe but 
beautiful forms, and in the skilful use of orna- 

ment in gilt bronze to emphasize constructional 
lines and to relieve the simplicity of the form of 
the desk by the exquisite detailed work of the 
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THE 

and 

works 

garlands, various 

metal mounts, delightful 

selves, contribute largely through their decorative 

rosettes The 

them- 

mouldings. 

of art in 

value to the effectiveness of the desk. In the 

period of Louis XVI, furniture design and con- 

struction reached a height of perfection which has 
rarely, if ever, been surpassed. 

The reproductions are made through the cour- 

tesy of the Metropolitan Museum of Art. 

Architectural Criticism 

RITING of architectural criticism, a con- 
tributor to the Architects’ Journal of Lon- 
don, who signs his article H. J. B., states: 

“The individual patron who was often a person of 

great culture, is rapidly giving place to the State 
and the smaller governing and public bodies, as the 
architectural employer, and until these realize their 
responsibility, much that is rightly deplored will 
continue to exist.” 

The solution suggested is the creation of a school 

of scholarly criticism. Of just what essential 
elements would a school of scholarly criticism con- 

Are to educate in the higher 

branches of reasoned criticism the many different 

types of men who control the regulation of our 
architecture in the national, state and municipal 
governments? Just what is reasoned and schol- 

arly criticism ? 

sist ? we asked 

Of course it consists of a sane and 
intelligent appreciation of good art as applied to 
architectural design, but with the many interpreta- 

tions of what that measure of good art is as set 

forth by men whose judgment should be reliable 
and whose opinions are undoubtedly honest, we are 

confronted with adversity of opinion that leads to 
no definite end. “Who shall decide when doctors 

disagree ?” 

The fault of much of our architectural criticism 
today lies in the ignorance of the critic of the media 
of expression. This is equally true of a large num- 
ber of critics in the field of the fine arts. This short- 
coming of critics with other interesting phases of 
architectural criticism is very ably discussed in the 
article referred to. It is worth careful considera- 

tion, and believing this, we are reprinting it below, 
with due acknowledgment. 

The article states : 
The function of criticism has been variously de- 

scribed- dare not say defined. Matthew 
Arnold regarded it in a general sense as “a dis- 
interested endeavor to learn and propagate the best 

that is known and thought in the world.” It has 

come, however, to possess a more specialized mean- 
ing, as the published account, either of the ideas or 
the sensation obtained from the contemplation of 

one 
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a partticular creation in literature or the fine arts, 
or an analysis of their qualities and characteristics, 
taking an independent literary form, which may in 
itself and, indeed, often is—a production of 
much beauty. 

be 

The objects with which esthetic criticism deals- 

music, literature, and the various accomplished 
forms of human life—are but the objective manifes- 

tations of the natural forces and virtues within 

mankind, and the questions to which the critic must 
answer—put in their very simplest and most direct 
form—are, \Vhat aspect of life does this work re- 
veal to me? Is it revealed truthfully and with 
beauty ? 

The history of art criticism is a study of much 
interest, and brings with it many great names, of 
which the earliest is Aristotle, who may be regarded 
as the founder of literary criticism. Thus note may 
be made at the outset of the fact that the functions 

of creator and critic are often combined in the same 
person, of which the student would have many op- 
portunities of observing. At various periods in the 
development of criticism attempts have been made 
to stultify it and prove that it can claim for itself 
no place of permanency in the intelligent scheme of 
things, and to no less a person than Disraeli is 
attributed the harsh and unjust statement that “the 
critics are the men who have failed in literature and 
art,” but the fact of its continued survival consti- 
tutes an eloquent testimony to the contrary. Useless 
adjuncts in a structure display a tendency toward 
atrophy. Some of the finest, noblest and most sug- 

in English literature, Francis 
Essay on Shelley, Walter Pater’s 

Renaissance, the writings of John Ruskin, to name 
but a few random examples, are in the form of art 
criticism. But even the production of such beauty 
is perhaps insufficient justification, and it is, in- 
deed, but a fragment of all that exists; for the critic 
by his utterances stimulates the interest of the pub- 
lic, on whose behalf as a layman he speaks, and 
this interest in its turn reacts on the artist, spurring 

him ever toward a higher goal. Thus is the circle 

completed. 

All writers of the finer forms of literature have 
their counterpart in journalism, with their conse- 
quent broader and less specialized appeal, and the 
art critic today has a definite place in the social 
hierarchy, his function being, as it were, to epito- 
mize, to guide, and to stimulate public opinion. His 
position is, therefore, at once one of great impor- 
tance and responsibility and for the wise and con- 
scientious fulfilment of it certain qualifications are 
necessary. It addition to a general breadth of 
vision and generosity of spirit—for an embittered 
critic is a source of much evil—is required, above 
all, a deep knowledge of the difficulties and limita- 

gestive passages 

Thompson's 
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tions of the medium, be it words or music, marble 
or pigment, with which the work is created, and an 
historical knowledge of its traditions and past 

achievements. It is possible, however, that some of 

these limitations in their broader conceptions are 
arbitrary; the fact of their survival is no indication 
that they may not at some time be subject to read- 
justment. Thus, Lessing in his “Laocoon” main- 
tains that the domain of literature is time while 
that of painting is space, a ruling which certain 
modern painters are tending to defy. A sound judg- 
ment is only to be acquired by a patient study of all 
that is best of what survives, and a knowledge of 
the problems with which the artist has been con- 

fronted; problems variously imposed by limita- 

tions of form, selection of matter, and possibly cer- 
tain impositions particular to the undertaking. By 
such means a good critic should almost without 
effort accept that which is good and satisfying, 
while rejecting that which is meretricious and spe- 
cious. By so doing he fulfills the purpose of assisting 
the less specialized public in their taste and in their 

selection, and, when new efforts appear, in over- 
coming their prejudices, since uninformed opinion 
is always hostile to what is unknown. Thus today 
the moment a new work of art appears the critic 
performs his task, and the power which he wields 
must not be underestimated. In one branch of art, 
however, the critic remains consistently silent. A 
new building never receives any genuine criticism 
from a qualified source. The reason for this anom- 
aly is hard to find, but the result is bad and far- 
reaching. It is, indeed, strange and sad that archi- 

tecture, which is the most democratic of the arts, 
should arouse so little public interest. Painting, 
music, sculpture and, indeed, literature are personal, 
but architecture is vitally bound up with the life of 

a people, surrounding it with beauty or ugliness. 
The character of a nation is read in its buildings. 

It is the great love for their work which many 
architects bear that enables them to overcome public 
apathy and ignorance and to produce so much good 
work; but there can be no doubt that much that is 
bad and ignoble would never have found three 
dimensions had there existed a reasoned and re- 

sponsible tradition of architectural criticism, which 

would have built up an intelligent critical and en- 

lightened public. It is not now too late; the time 
is opportune. Reconstruction is the need of the 
moment. 

What common quality lies in such diverse works 
as the Temple at Paestum, the Library at St. 
Mark’s, Chartres Cathedral, St. Sophia, the Cav- 
alry Club, Piccadilly, William Pain’s Doorways, 
Inigo Jones’s Banqueting Hall? (The writer by the 
exclusion of modern work does not wish to insinu- 
ate that in his opinion none is worthy of inclusion, 
but he does not set himself up to be an architectural 

critic. The works which he selects have stood the 
test of time.) Is it not just some delicacy of touch 
showing itself in restraint and selection of detail, 
in massing and balance—all manifestations of the 
master mind—some ineffable quality which makes 

the shell upon the shore or the wild flower by the 
wayside a thing of beauty? And is it not desirable 
that the public should acquire just this capacity of 
discrimination? By so doing, not only would it 
bring a new interest into its own life, but it would 
be in a position to assist in the building up of more 
beautiful towns; for however much the individual 
architect may strive and succeed to produce the 
best results, the larger aspect of our towns must 
ultimately reflect the outlook of the people, just 
because architecture is not a personal art, but de- 
pends in its realization upon the assent and collabo- 
ration of untrained minds who are always in a posi- 
tion to impose restrictions and limitations. When, 
however, a deep interest and understanding of good 
building has been acquired, it is probable that this 
power will cease to be a source of danger. The 

individual patron, who was often a person of great 

culture, is rapidly giving place to the State and the 

smaller governing and public bodies as the architec- 

tural employer, and until these realize their respon- 

sibility much that it rightly deplored will continue 

to exist. To bring about the improvement which is 

to be so devoutly desired, nothing can be of greater 

assistance than the creation of a school of reasoned 

and scholarly criticism. 

rn 
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What Could Be Done 

HILE the Post-\War Committee on Architec- 
tural Practice may for the coming year be 

seriously engaged in the very important work of 
formulating what in a sense will be a creed that 
clearly states the real things which architects, to 

be successful, should believe, there are other and 

important matters that will properly engage the 
serious consideration of that committee. 

What the profession has a right to expect as the 
result of the deliberations of the recent convention 
is, more than ever before, a measure of accomplish- 
ment. It will look forward to some practical 
fruition of at least a part of the many desirable 
aims that have been outlined. To accomplish this 

end it will be necessary to gather into Institute 
membership that large number of desirable men 
who up to the present time have held aloof from 
the organization. This can be more quickly done 
if every member of the Institute will labor to recruit 

those men. “A thousand in 1919” should be the 

slogan. 

OOKING backward to a convention held 
Washington some eight years ago, and par- 

ticularly to a certain reception held in the Hemicycle 
of the Corcoran Gallery, it is recalled that the meet- 
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ing was addressed by the late President Roosevelt, 
Elihu Root, then Secretary of State, and Ambassa- 

dor Jussurand of France. M. Jussurand referred 
at some length to the great possibilities for artistic 

development that existed in that large tract of land 
lying between Annapolis and Washington. At that 
time the Institute was lending the weight of its in- 

fluence to the development of the scheme for a 
Lincoln Highway and that influence was largely 
responsible in preventing a certain political faction 
from securing the abandonment of a scheme that 

is now rapidly assuming a most dignified and prac- 
tical completion. 

In the report of the Committee on Historic Monu- 
ments presented to the Nashville convention, the 

following interesting paragraph is to be found: 

It is with interest that your Committee records a revival 
of measures to induce the United States Government to 
acquire a large area of land adjacent to the national 
capital for scientific reforestation and improvement as a 
national park and forests. The project when previously 
considered had the endorsement of leading associations and 
the press, and is one of the subjects especially recommended 
to your Committee for encouragement by the Board of 
Directors of the Institute. Not only does the territory in 
question between the District of Columbia and Annapolis 
offer unusual advantages as a natural arboretum already 
possessing a great variety of native trees and diversity of 
soil, but it is proposed to develop the land adjoining the 

national capital as a park, affording sites also for mem- 
orials and monumental structures along the proposed road- 
ways leading toward Baltimore and Annapolis. Within the 
stretches of country elsewhere and exclusive of the forest 
areas it is Proposed to introduce among other features a 
village or “insurance city” where the Government would 
provide homes for disabled soldiers. 

In furthering a project so altogether praise- 
worthy, the Institute would be engaging in a 
patriotic work exactly within its particular province. 
It is strongly urged that this matter be seriously 
considered. 

URING the course of his remarks before a ses- 
sion of the Post-War Committee, H. Van 

Buren Magonigle, referring to the subject of archi- 

tectural education, stated : 
‘Does the public need to be educated? I would 

propose quite seriously that we do not debate that 
question at all until we have determined first 
whether our own education is as perfect as it might 
be. . . . When it is, then let us take up the 

public.” 
This is very good advice, and suggests a further 

and careful reading of the admirable report sub- 
mitted by the Committee on Education, from which 
may be learned just how this important movement 

may best be organized and conducted. As this re- 
port states, architectural education has a two-fold 
purpose : the creation and the appreciation of archi- 
tecture. The student must be educated to conform 
to certain standards that he might now consider as 
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incompatible with his educated view of his profes- 
sional work. He must learn that it is his life work 
to support rational living in a higher sense than it 
has been heretofore supported. He must do this 
and at the same time create an impression of good 

architecture, a respect in the general public for his 
work. 

The problem is one of great intricacy, and its so- 

lution has not been found in past educational meth- 
ods. When it is at last discovered, and that will only 
result through the efforts of practical men in the 
profession, the student on graduation will be so well 
equipped mentally in his art—or profession—and 
the practical elements that dominate it to a greater 
extent than any other field of art, as to be thor- 
oughly competent. 

It is very apparent that there are things outside 
of the activities of the Post-War Committee that 
will afford opportunities for concurrent effort that 
will be of the most constructive nature. Some of 
these have been already referred to, and afford an 
opportunity for constructive work that would place 
the Institute squarely before the public as an efficient 
and energetic working body. 

HE abandonment of the Committee on Public 
Information would be an amusing instance of 

a misunderstood title, if it were not so unfortunate 

as to deprive the Institute of what could be made 
a very valuable part of its administration. 

It was in these pages that the formation of this 
committee was urged, and it was at the time when 

the fate of the Tarsney act was discussed in Con- 
gress. The papers teemed with misrepresentations 
as to the status of architects, and it was proposed 
to create a committee that would through the daily 
press, influence a correct point of view on the part 
of the general public. When this committee was 
formed there was apparently some misunderstand- 
ing as to just what section of the public was to 
become “informed.” It set about informing the 

architects about matters on which it believed they 
should become posted. The general public is yet 
presented with glowing reports of some notable 

structure in which the owner's name is exploited, 
the town officials who participated at the opening 
are fulsomely quoted, while the architect is never 
even indirectly mentioned. It also reads in its daily 
paper of the many building activities by national, 
state and municipal authorities, but the architects’ 
names are conspicuous by their absence. Further, 
there are constantly recurring examples of state- 
ments in the public press, framed in crass ignorance 
as to the practice of architecture. 

It was through a well directed literary propa- 
ganda that it was originally proposed to have this 
Committee on Public Information work. It set sail 
on an entirely different course, and after flounder- 
ing along, most of the time conflicting with other 
committees, it is at last wrecked and scrapped. If a 
properly constructed committee were formed, acting 
along the lines above indicated, we would see fewer 

false statements as to architectural practice, and 

fewer failures to accord architects their just 
recognition. 
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Pate 164 DETAIL OF MAIN ENTRANCE 

BUILDING FOR PEOPLE’S NATIONAL BANK, BROOKLYN, N. Y. 

KOCH & WAGNER, ARCHITECTS 
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APARTMENT HOUSE AT 78TH STREET AND WEST END AVENUE, 

NEW YORK 

ARTHUR LOOMIS HARMON, ARCHITECT 
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APARTMENT HOUSE AT 78TH STREET AND WEST END AVENUE, 

NEW YORK 

ARTHUR LOOMIS HARMON, ARCHITECT 
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Current News 

The Academy and its Methods of 
Exhibiting 

Considerable dissatisfaction is being manifested in the 

inner circles of the National Academy of Design with 
reference to the jury system for the selection of works 
of art for the annual exhibitions in New York. The 
insurgents, led by George Bellows, Robert Henri and 

Jonas Lie, claim that the Academy has ceased to be the 
representative exponent of the true spirit of American 

art and that the reputation of the Academy as an official 

expression of art in this country is at stake. 

“The present jury system,” says Mr. Bellows in the 
Boston Transcript, “is merely putting a premium upon 
mediocrity. It simply means that the pictures which no- 
body dislikes very much, in other words the more or less 

innocuous pictures, are going to get in. Great paintings, 
paintings of even noticeable merit, are apt to be paint- 

ings which some people prize very ardently and which 

other people just as ardently detest. 

“The old-line artists who are in control of the Academy 

now are apt to detest the work of the newer men. They 

set themselves up to say what should be the spirit of 
American art, and they try to come as near that as they 
can, without any regard to what actually is the spirit of 
American art. 

“Now, of course, we could meet them in an open fight on 

this question, but we prefer to let all varieties of opinion 

and expression have their outlet. That is the spirit of 
this era and this nation. And so what we propose is to 

let each man on the jury make an absolute selection, 

without regard to the opinion of the other jurors, of the 
pictures he wishes in the Academy show. Each of the 
jurors will choose in turn, and the selections of each 

will be hung. Care will be taken to have every shade of 
school and thought represented on the jury, so that full 

justice may be done to all styles of painting—academic, 

post-impressionist, ultra-modern. That is really all there 
is to It. 

British Army Huts for Homes 
Reports from London have it that half a million British 

army huts are to be converted into homes for working 

men if plans made by the disposal board of the ministry 

of munitions are carried out. Each little hut will provide 

six rooms and bath all on one floor, and the cost of 

moving and fitting each for residence purposes would 

average $1,000. Besides the huts in England, there are 

thousands in France that can be used in the same way. 

Air Fields Being Established 
The government’s plan for co-operating with muni- 

cipalities in the establishment of airplane landing fields 

and creating a system of aerial highways capable of use 

for military, postal and commercial purposes has been 

announced by the Air Service of the United States Army. 
It is now further learned that the Air Service, in con- 
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junction with the Post Office Department, hopes in the 

near future to lay out airplane terminals in at least 

thirty-two cities and towns throughout the length and 

breadth of this country. Those selected are: Boston, 

New York City, Richmond, Va.; Raleigh, N. C.; Columbia, 
S. C.; Augusta, Ga.; Macon, Ga.; Atlanta, Ga.; Kissim- 
mee, Fla.; Mobile, Ala.; New Orleans, Baton Rouge, La.; 

Beaumont, Texas; Flatonia, Texas; El Paso, Texas; 

Texarkana, Texas; Columbus, Ohio; Tucson, Ariz.; 

Phoenix, Ariz.; Yuma, Ariz.; Bakersfield, Cal.; Fresno, 
Cal.; Buffalo, Albany, Columbus, N. M.; Kansas City, 

Mo.; Oklahoma City, Okla.; Uniontown, Penn.; Daytona, 

Fla.; Cleveland and Chicago. 

The minimum size of any field should be such as to 
allow a 600-yard runway in every direction, with no 
interfering obstacles. The shape should be square or 
rectangular. The announcement reads in part as follows: 

The establishment of landing fields throughout the 
country through co-operation with the Government agen- 
cies and the cities concerned will certainly operate to the 
advantage of both the Government and the city, because 
in the rapid development of commercial aviation those 
cities which have provided the primary facilities for opera- 
tion of aircraft in their vicinity will have paved the way 
for local benefits, resulting from the development of aerial 
intercity transportation, express service, mail service, 
emergency service and local photographic mapping of 
aerial protection. 

The fields are to be established in accordance with 
articles of agreement to be entered into between the 
United States Government and the municipality. Neither 

the Air Service nor the Post Office Department will deal 

with any private societies or associations. 

Salvaging Old Homes 
\s a branch of the “Own Your Home” activities the 

salvaging of old homes is deemed important not only in 

its bearing on civic conditions but in its power to arouse 

interest in new enterprises. In every community are old 
homes that have been permitted to run down until they 
have become eyesores. An idea of a progressive Kansas 
town has been to salvage these houses by forming a fund 

with which to buy properties long neglected by owners and 

then to remodel the houses, making them modern and at- 

tractive in every respect. When fully restored the houses 

are sold. 

Tree Planting in New Bedford, 
Mass. 

New Bedford, Mass., has planted 4000 shade trees in 

the last seven years, says the Massachusetts Forestry Asso- 

ciation, and it is a conservative estimate that in twenty- 

five years these shade trees will be worth more than 

$1,000,000 to the city. It has been said to be useless to 

plant shade trees in thickly settled districts, but New Bed- 
ford has disproved this theory. It has shade trees thriving 

on narrow back streets in the heart of the mill districts 
with scores of children playing about them. 
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Says World Faces Lumber Famine 
Roger E. Simmons, who was sent to Russia in 1917 

as a member of a United States Government Commission, 
to study the lumber situation in the war devasted coun- 

tries, told the Legislative Commission in Chicago recently 

investigating high prices of building material that the 

world was facing a lumber famine. 

Prices of lumber, he said, were certain to rise in the 
next few years, because of the unprecedented demand 
which would come from the reconstruction of the war 

stricken regions of Europe. The major portion of this 

lumber, he said, would have to be supplied by the United 

States and Canada. 

Canada already has received an order from the British 

Government for one billion feet of oak for England and 

from Italy for twelve shiploads of lumber. 
Mr. Simmons said Russia, which before the war ex- 

ported 52 per cent of the world’s lumber supply, would 
not be in a position to cut lumber until five years after 
the government had been stabilized and order restored. 

\ustria and other countries which exported lumber before 

the war are in a similar position, he said, so that the 

present burden in supplying this commodity would have 

to be borne by the United States and Canada. 

England, Mr. Simmons said, had subsidized a corpora- 

tion to erect saw mills in Siberia to supply the home 

needs of that country. Great Britain recently called on its 

citizens immediately to build 300,000 homes for returning 

soldiers and sailors, the Government agreeing to refund 75 

per cent of any differential cost between to-day and five 

years trom now. 

Western Lumber Stock Decreases 

5.99 Per Cent 

Stock on hand at 72 lumber mills in Western Oregon 

and Western Washington in March averaged 393,581,222 

feet, as compared with 418,638,685 feet on January I, a 

decrease of 25,057,462 feet, or 5.909 per cent., according to 

reports just compiled by the West Coast Lumbermen’s 

Association. 
The situation of these 72 mills is believed to be typical 

throughout the industry in the western part of the two 

states. Weekly reports show that the mills are shipping 
more lumber than they are cutting. Production is ap- 

proximately 25 per cent. below normal. 
On account of the prevailing high cost of manufac- 

turing, a number of large plants in the fir producing 

territory have been closed since early in the year. This 
accounts for the comparatively small volume of produc- 

tion. Meanwhile orders from retail yards have continued 

in about normal measure with the result that the stocks 

at the mills have gradually decreased. 

Building Loan Report 
An interesting sidelight on the stability of savings and 

loan associations during the war period is presented in 

the annual report of the Metropolitan League of Savings 

and Loan Associations, prepared by its secretary, Archi- 

bald W. McEwan. The report says, in part: 

“During the year 1918 savings and loan associations 

in this section increased their assets as follows: In New 
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York County, $418,862; Queens, $37,473; Richmond, $766,- 

862. Richmond still holds its record of being the banner 

county in the greater city—population considered—assets 

having reached $7,000,000, and our associations do more 

than any other agency in that county in providing homes 

for the people. 
“The memory of the war is still vividly in mind, and 

1917-18 will always be remembered as happy years by 

those mortgagors who are purchasing their homes through 

our associations. They saw friends and acquaintances who 
had mortgages become due—or, worse still, had open 

mortgages—worried immeasurably by notices of call, or 
to make substantial payments on principal, and often these 

unfortunates did not know which way to turn. 

“In some instances persons got money from our savings 

and loan associations—fortunately for them—and, as usual, 

we gave preference to those who were saving members 

beforehand. The savings and loan mortgagor, however, 

went serenely on with his day’s work, secure in the thought 
that his mortgage could not be called and that it was being 

paid off; that in a few years the ‘kick’ would be taken out 
of it and that he would own his home free and clear.” 

Furniture High in Great Britain 
Due to Lack of Imports 

Liverpool is not only becoming a great shipbuilding 

center. but is also the center of the British lumber trade, 

in which the shortage has been great during the war 

because of the enormous demands and curtailment of 
importations. The American consular service states that 

there is now a general tendency toward a relaxation in 

government restrictions with reference to timber. British 

officials have dispensed with permits for the purchase of 

home-grown timber, as also for imported hardwood and 

ply-wood. 

Largely owing to the timber shortage, the prices of 

furniture have risen from 100 to 200 per cent during the 

war, and inquiries indicate that an excellent market exists 

for American furniture when it can be imported. 

Airplanes for Forest Fire Protection 
Army airplanes and captive balloons will cover portions 

of the national forests of California, Arizona, New Mexico 

and other states this summer, to aid in detecting and 

suppressing forest fires, in accordance with orders from 

the War Department in co-operation with the U. S. Forest 

Service. Forestry officials believe that there is an im- 

portant place for aircraft in fire protection of timberlands, 

but the first step must be the trying out of methods. 

Army airdromes and bases will be utilized for the ex- 

periments. Some of the bases which are near the National 

Forests are the flying fields at San Diego, Riverside and 

Arcadia in Southern California, and one in New Hamp- 

shire is also advantageously placed. One of the tests to 

be made is the bombing of fires to put them out, and 

another is the transporting of fire fighters by dirigibles 

from which ladders can be lowered to the ground. 

This summer the chief use of the ariplanes will be in 

detecting fires, aircraft having a great advantage over the 

present patrol and watch system, and the wireless will 

be used in reporting fires. This use for fire protection 

will give fliers an opportunity to train and to develop 

further the possibilities of aircraft. 
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German Forests for French 

Indemnity 
The proposal has recently been made by M. Huffel, an 

official of Ecole Nationale des Eaux et Foréts, that to 

prevent further cutting of the forests of France a sub- 
stantial part of the German indemnity shall be paid in 

timber taken from the German forests, which have suffered 
much less than the French forests. This proposal, which 
is apparently meeting with favor in France, is made not 
so much as a matter of poetic justice as of sound eco- 

nomics. M. Huffel thinks that about five years would be 

required to carry out his program, and that it would take 

about 100,000,000 days’ work,—that is, the labor of about 

66,000 Germans for five years. 

Hostess Plan at Harvard 
The Hostess House, opened in connection with Harvard 

University, furnishes new privileges to the students. One 

luxury is a candy kitchen, where the undergraduates 

can make fudge, taffy, or whatever strikes their fancy. 

Another added privilege gives the students free facilities 

for pressing clothes. Wives of the professors, who are in 

charge, also sew on buttons and mend tears without re- 

muneration. If the project is successful the Student 

Council will take the Hostess House in hand next year. 

and establish it in the Harvard Union 

Philadelphia Needs 20,000 New 
Houses 

More than 20,000 new homes are required in this city 

to accommodate the great influx of workers who arrived 

in Philadelphia during the war and who plan to stay, 

according to officials of the Philadelphia Operative 

Builders’ Association. 

Conservation of Beauty 
\ recent convention of the Iowa Conservation Asso- 

ciation, held at Ames, Ia., was the scene of a discussion 
in which the conservation of places both of natural beauty 

and of historic interest, as well as the establishment of 

state parks and the improvement of lowa’s road system 

Resolutions were passed advising 

The association also supported the 

Prof. George L 

were the chief features. 

the leasing of tracts. 

proposed national park at McGregor. 

Kay, state geologist, of Iowa City, was elected president, 

and G. F. McDonald, professor of forestry, Iowa State 

College, secretary of the association. 

Army Storage Buildings 
\nticipating the disastrous results upon labor and 

industry which an abrupt cancellation of wartime con- 
racts would precipitate, the Government has adopted 

the policy of accepting a certain percentage of such con- 

tracts. This has necessitated the erection of twelve 
temporary storage buildings, for which a contr has 

now been placed by the Ordnance Departmen® of the 

United States Army. The buildings which are one-story 

~ 
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structures measuring 96 by 400: feet, are wooden frame 

with corrugated iron sides and roof, and will be built 

under the direction of the Construction Division of the 

United States Army. The cost is estimated at about 

$450,000, and work will be pushed as rapidly as possible 

as practically all the existing storage space has already 

London’s Housing Reforms 
One of the housing schemes receiving much favor in 

London is that being developed in a congested district 

of Southwark just bought by the Duchess of Marlborough. 

Here it is proposed to erect modern tenements, with 

bathrooms and hot water on every floor, and a play- 

ground on the roof. A central laundry with mechanical 
dryers is to be located in the lower part of the building. 

At present there are no tenements in London with these 
conveniences. Doubt has been expressed as to their 

popularity because of the liking of London women for 

detached or semi-detached houses, even though they are 
not modern. 

Club Plans War Memorial 
Secretary of War Baker, in a letter to the 17,000 mem- 

bers of his college fraternity, suggests an institutional 

memorial in honor of the members of the Phi Gamma 

Delta, who made the supreme sacrifice in the war. As 

a result of the suggestion, which has been received with 

enthusiasm by the members of the fraternity, there will 
be a national memorial building in New York City. At 
least $200,000 will be raised for the purpose. 

Industrial Training and Foreign 
Trade 

“It is up to American industries to learn as much from 

the war as have the industries of France and England”— 
that, in substance, is the message contained in a vest 

pocket bulletin entitled, “Industrial Training and Foreign 

Trade,” recently issued by the U. S. Training Service of 
the Department of Labor at Washington. During the 

war, training conducted in the factory dr shop to teach the 
workers the best ways of doing their tasks enabled the 
Allies as well as America to keep up production despite the 

drafting of millions of men, the bulletin explains. 

In meeting the war emergency by training new workers, 

industry abroad and to some extent in this country, has 

learned an invaluable lesson for peace times, namely, that 

training of a similar character, but adapted to the needs 

of old employees as well as new, results in an immense 

benefit to the workers and industry. In these crucial 

days, when the lines of commerce and trade are being re- 

established, the bulletin contends, America cannot afford 
to be behind foreign nations in applying this lesson. 

Charles T. Clayton, Director of the Training Service, 

emphasizes the need of training broadly, so that the work- 

ers become more versatile as well as more highly efficient. 
The chief task of the Training Service is to advise manu- 

facturers who are interested in establishing training and 

to provide them with suitable courses in training methods 

—courses worked out by study and research covering the 

whole field of industry. 

w 
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Confer on Federal Home Loan 

Bank Legislation 
The legislative committee of the United States League 

of Building and Loan Associations has decided that the 

proposed legislation for a system of Federal Home Loan 

Banks will not be submitted to the extra session of Con- 

gress. The decision is the result of a two-days’ conference 

held in the Department of Labor Building, Washington, 

gs 

K. V. Haymaker, expert on building and loan association 

matters, who has been working with the Department of 

Labor, announces that the legislative committee believes it 

prudent to submit the proposed bill for the creation of the 

Federal Home Loan Bank system to the annual conven- 

tion of the Building and Loan Associations which is to be 

held in Detroit, Mich., in July. 

E. L. Keesler, president of the United States League of 

Building and Loan Associations, who presided over the 

conference, said there was full agreement on the funda- 

mental features of the tentative draft of the proposed bill, 

but members of the legislative committee hesitated to com- 

mit the league to certain details in the bill without sub- 

mitting them to the national convention for discussion and 

approval. As this latter action can not be had in time to 

get action in an extra session of Congress, the building and 

loan interests have abandoned hope of such early action 
and will be prepared to make their campaign for this legis- 
lation in the next regular session of Congress. 

The tentative draft of the bill provides for a Federal 

Home Loan Board, of five members, of which the Secre- 

tary of the Treasury is one, and the other four are to be 

appointed by the President of the United States with the 

consent of the Senate. Under the direction of this Board 

regional banks will be established and the membership in 

these will be restricted to building and loan associations. 

No bank may be established with less than a paid-in capital 
of $100,000. Whenever ten or more building associations, 

located in a given district, with aggregate assets of not 

less than $5,000,000 shall associate themselves together and 

comply with the requirements of the law, they may or- 

ganize a district federal home loan bank. 

The purpose of the Federal Home Loan Bank system is 

to enable building and loan associations to realize on their 

real estate mortgages and make more money available for 

loans to prospective home owners. This will be accom- 

plished through Federal Home Loan Bank bonds, the un- 

derlying securities for which will be the real estate mort- 

gages of the building and loan associations which are 

bank members. Within limitations the new system of 

banks would do for the home buyer of the city what the 

Federal Farm Loan Banks do for the farm buyers in 

the agricultural sections. 

Price Levels Following the War 
The U. S. Department of Labor, through the Informa- 

tion and Education Service, is issuing the results of a 
study of prices during the war and readjustment period 
made by the Division of Public Works and Construction 
Development. Discussing the world-wide phenomenon of 

rising prices accompanied by an increase of money, the 

report says: 

“A study of the index figures of commodity prices in the 

United States and certain foreign countries shows that 
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while prices have risen very considerably in this country 
through the war period, the rise in other countries has 
been greater. According to the figures of the Bureau of 

Labor Statistics, the wholesale prices of all commodities in 

September, 1918, were 107 per cent over the average for the 

year 1913. This was the highest figure reached in this 

country. The price level in Canada, according to the 

Canadian Labor Department, reached the high point in 

November, the price level then being 115 per cent over the 

1913 figure. According to the figures of the London Econ- 

omist, the price level in the United Kingdom was highest 

in the month of August, being at that time 133 per cent 

above the 1913 average. Figures on the increase of prices 

in France are not available for any time later than June, 
1918; however, the index figure as published by the Statis- 

tique Generale for the month of May showed an increase of 

235 per cent over the 1913 price level. Not only do the 

countries nearer the scene of actual warfare show greater 

rises in the price level, but it is also true that in these 
countries the prices began to rise at an earlier date 

than they did in the United States. 

“The general rise in commodity prices was accompanied 

in all these countries by a considerable increase in the 

amount of money in circulation and in the amount of 

bank deposits. In this country, the average amount of 

money in circulation per capita in the year I913 was 

$34.65. This increased to $56.23, the figure for December 

1, 1918, an increase of 62 per cent. There has been a slight 

decrease since that time, the figure for March 1 being 
$53.76, which is 55 per cent above the 1913 figure. During 

the same time, bank deposits in the United States have 

increased almost three-fold. In European countries, during 

the war period, bank deposits more than doubled. 

“Professor Irving Fisher of Yale University recently 
issued a statement in which the facts concerning the in- 

crease of the amount of money and of credits were 

brought out, and the statement was put forward that this 

increase was responsible for the general rise in the price 

level. But Professor Fisher also pointed out that it is 
extremely unlikely that there will be a decrease of money 

and credits in either this country or European countries 
within the next few years, and that the price level will 

remain permanently high as compared with the pre-war 
level.” 

Permanent Lincoln Highway 
Markers 

The Lincoln Highway is permanently marked with 

enameled steel signs set on steel posts from San Francisco 

to Omaha, Nebraska, a distance of over 1900 miles. The 

Association is endeavoring to replace the old marking 
system of painting the Lincoln Highway insignia on the 

telegraph poles with these permanent steel markers as 

rapidly as possible, and hopes to complete the job from 

Omaha to Pittsburgh next year with the support of the 

local communities. Those sections of the route which are 

still marked with the painted markers will require re- 

painting this Spring and many of the communities along 

the line between Omaha and New York are already 

taking steps to repaint the markers which have become 

faded from the weather. 

\llen County, Indiana, has already thoroughly remarked 
the Lincoln Highway within its boundaries, and the other 

counties of that progressive state are expected to repaint 

their Lincoln Highway markers before the flood of early 

Spring touring begins. 
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Personal Mention 

H. S. Cheney, architect, 30 North Michigan Avenue, has 

moved to 208 La Salle Street, Chicago. 

Tames Walker, architect, announces the removal of his 

office to 1326 Prudential Building, Buffalo, N. Y. 

Frank J. Forster has resumed the practice of architecture 

in New York City, with offices at 1730-31 Aeolian Hall. 

Charles B. Deer has opened an office at Room 506, 

Crozer Building, Chester, Pa., for the practice of architec- 

ture. 

Francis A. Ankrom, consulting and supervising engineer, 

has moved his offices from Douglas, Ariz., to San Antonio, 

1 ex. 

Frank Austin Hersh, architect, announces the removal 

of his offices to the Chamber of Commerce Building, Al- 

toona, Pa. 

J. Henry Dewitz, architect and engineer, has opened an 

office at 232 St. Paul Street, Baltimore, Md., and desires 

catalogues. 

Roy Seldon Price, architect, has opened offices in the 

University Club Building, St. Louis, Mo., and desires 

catalogs and samples. 

White & Harvey, architects, have opened offices at 418- 

419 Kampmann Building, San Antonio, Tex., and desire 

atalogues and samples. 

W. F. 
Building, 
architecture at this new 

Gernandt has removed to Suite 634, Keeline 

Omaha, Neb., and will continue the practice of 

location. 

Davis, McGrath & Kiessling, architects, announce the re- 

moval of their offices to 220 Fifth Avenue, at Twenty-sixth 

Street, New York City, on May I. 

William Platt Sutherland, Jr., has opened offices for the 

practice of architecture at Rooms 44-45 Exchange Build- 

ing, 45 Clinton Street, Newark, N. J. 

William Francis Diehl has taken over the architectural 

practice of the late E. N. Alger, with offices in the Robson- 

Prichard Building, Huntington, W. Va. 

\ partnership has been formed by Arthur W. Archer 
and Galen V. R. Lloyd for the practice of architecture in 

the Reliance Building, Kansas City, Mo. 

George H. Carsley has moved his offices from the Power 

Block to the Power Block Annex, Helena, Mont., where 

he will continue his architectural practice. 

John Hanifen has opened an office for the practice of 

architecture in the Tribune Building at La Salle, Iil. 

Strawn Aldrich Gay, who will be in charge of the office, 

desires manufacturers’ catalogs and samples. 

Frederick A. Muhlenberg announces his return from the 

army and the reopening of his office for architectural prac- 

tice at 901 Flanders Building, Fifteenth and Walnut 

Streets, Philadelphia. He desires samples and catalogs. 

Philander P. Scroggs, architect, having been honorably 

discharged from the service, has reopened offices in the 

Lamar Building, Augusta, for the practice of the 

profession and desires manufacturers’ samples and cata- 

logs. 

Ga., 

NI 

H. M. Sohn has been mustered out of the service and is 

now a partner in the firm of Terwilliger & Sohn architects, 
with offices at 1 West Thirty-fourth Street, New York. 

Ernest S. Batterson, after several months with the Gov- 

ernment on war work, has resumed the practice of archi- 
tecture, with new offices at 405 Hanselman Building, Kala- 
mazoo, Mich. Manufacturers’ samples and catalogs are 

desired. 

Oscar N. Newstrom, architect, announces that he has 

completed his work with the McDougall Duluth Co., ship- 

builders and engineers, and has located in temporary offices 

at 734 First National Soo Line Building, Minneapolis, 

Minn. 

Morton Levy is leaving Fort McPherson, Ga., where he 

has been engaged as supervising engineer in the office of 

the constructing quartermaster, to resume civilian work 

in the office of Levy & Clarke, Savannah, Ga. Catalogs are 
desired. 

William Newton Diehl, formerly of the architectural 

firm of Lee & Diehl, Norfolk, Va., has opened offices for 

the practice of his profession at 506 Law Building New- 

port News, Va. Manufacturers’ samples and catalogs are 

desired. 

E. R. James has received his discharge from the army 
First Lieutenant Field Artillery and has opened 

an office for the practice of architecture in the Dudley 
Building, Danville, Va. He desires manufacturers’ samples 

and catalogs. 

as a 

Theodore C. Visscher and James L. Burley announce the 

formation of a partnership for the practice of the profes- 

sion of architecture, having moved their offices from 299 

Madison Avenue to 363 Lexington Avenue, between For- 

tieth and Forty-first Streets, New York City. 

Ernest Alan Van Vleck and Oran Winthrop Rice an- 

nounce that Ernest Brooks has been admitted into partner- 
ship with them in the firm of Starrett and Van Vleck, 
architects, 8 West Fortieth Street, New York, and that 
the business will be continued by them under the present 

firm name. 

C. E. Schermerhorn, A. I. A, having completed his work 

in the United States Army, announces that he has resumed 

the practice of architecture at 430 Walnut Street, Phila- 

delphia. Mr. Schermerhorn’s recent service has 

with the Military Intelligence Section, Plant 

Division, General Staff Corps, U. S. A. 

been 

Protection 

Norman Hatton, Wm. J. Klein and S. E. Holmes an- 
nounce the formation of a partnership under the name of 

Hatton, Klein & Holmes. Their practice will be devoted 

to general engineering, architecture, machinery layouts, 
heating and ventilating and industrial engineering. Ad- 

dress, Masonic Temple, Cedar Rapids, Iowa. 

Rudolph E. Lee, A. I. A., of Clemson College, S. C,, 

r. A. MacEwan of Pittsburgh, and Charlotte and A. R. 

Turnbull of Charlotte, N C., have opened offices at 1214 
Realty Building, Charlotte, N. C., under the firm name of 
Lee, MacEwan & Turnbull, for the practice of architecture 

and engineering. A. R. Turnbull is the business manager 

of the firm. They will be glad to receive manufacturers’ 
samples and catalogs. 

ut 



Late News from Architectural Fields 
Special Correspondence to THE AMERICAN ARCHITECT 

Revise Laws to Aid Building Boom 
Detroit, Micu., May 16.—Revision of the building code 

calculated to expedite the great home building campaign 

that this city is now entering upon, is now in process of 

enactment. The amendments will become effective as soon 

as they have Governor Sleeper’s signature. They include 

nine modifications which, it is believed, will go far to relax 

rigid restrictions heretofore enforced chiefly as safeguards 

to public health. They will allow the commissioner of pub- 

lic safety much wider discretion than the law has given him 

in the past. 

Lumber Production in 1918 
Wasuincton, D. C., May 19.—Recent tables compiled by 

the U. S. Forest Service show that the State of Washing- 

ton, with a record of more than three and a quarter billion 

feet of lumber cut in 1918, Oregon with two billion feet 

cut, and Louisiana with a cut of more than a billion and a 

half feet, are still the great lumber producing States of 

the country, with Mississippi, California and Nevada, Wis- 

consin, Arkansas, Texas and Idaho each cutting more than 

a half a billion feet. 

A total lumber production of 32,760,000,coo feet is the 

estimated cut for the year 1918 on the basis of partial re- 

turns received by the Forest Service from 731 sawmills, 

each of which cut 5,000,000 or more feet in the years 1917 

or 1918. 

In 1917, the total production amounted to 36 billion feet. 

The decrease in 1918 is not confined to any one region but 
is general. It is largest in the Southern and Eastern States 

and least in the Western States. Maine shows the greatest 

per cent of decrease. 

Propose Memorial Armory for 
Washington 

WasuHincton, D. C., May i19.—An item of the public 
buildings bill now being drafted for the special session 

of Congress will be an appropriation for a million dollar 
memorial armory in Washington. A unique style of 

architecture, an entrance in the form of an arch of triumph, 

has been proposed by Representative John W. Langley 

of Kentucky, chairman of the House committee on 

public buildings and grounds. 

Mr. Langley proposes to have architects submit their 

plans provided the project is approved by Congress, em- 

bodying his idea that the memorial should be of utilitarian 
value in addition to its artistic merit. The nation’s capital 

has no arch of triumph. It is pointed out that European 

capitals have magnificent structures on the main highways. 
The chairmanship of this important Congressional com- 

mittee gives Mr. Langley great power in securing favor- 

able designs for the proposed memorial armory. The fact 

that the new chairman has been a staunch advocate of im- 
provements in public buildings and grounds for many 
years, gives more probability to the proposal. He has 

suggested making the armory a club for all soldiers visit- 

ing the capital. The armory would be a monument to 

the valor of District of Columbia soldiers. Civic organ- 

izations have expressed approval of the plan and it is 

confidently expected that Chairman Langley’s influence 

will push the measure through the extra session. 

Receive Appeal for Draughtsmen 
Wasuincton, D. C., May 19.—The Washington Chapter, 

American Institute of Architects, has received several ap- 

peals from architects in neighboring states for draughts- 

men. Salary advances have not proved sufficient induce- 

ment to these men. 

It is generally reported that increased building work 

this spring has exhausted the supply. Shortage of archi- 

tectural draughtsmen in the Middle West has proved a 

serious factor in construction as many contracts were for- 

feited by architects who could not meet the demand owing 

to the lack of draughtsmen. Statistics given out by the 

Department of Labor recently show that the present salary 

of competent draughtsmen is from $45 to $75 a week. 

Housing Problem Gets More Serious 
Mepia, Pa., May 19.—So serious is the housing prob- 

lem becoming in Delaware County that steps must be taken 

at once local authorities say, either by some strong civic 
organization or by the Government to alleviate the condi- 

tions which make it utterly impossible for many persons 

in many sections of the county to get homes 

Five-Day Week Is Plan of Builders 
SEATTLE, WASH.,. May 17.—A five-day week now prevails 

in the building industry in this city, the action of the Build- 

ing Trades Council, representing about 6,000 workers, hav- 

ing been put into effect. Similar action is expected soon 

in Tacoma. 

According to Mr. Cotterill, the Council’s secretary, the 
step is taken to insure employment for returned soldiers 
and sailors. By the five-day instead of the five-and-a- 

half-day week he said the Council expects to carry the 

building industry through normal conditions in 1919 and 

1920 without any cases of unemployment. 

“The change is not expected to disturb the building 

industry,” said Mr. Cotterill. “To the contrary, we are 

certain that in many cases builders will find it more de- 

sirable to do away with the four hours’ work on Satur- 
day.” 

Trades affected by the order include building laborers, 
building and structural ironworkers and piledrivers, as- 
bestos workers inside and outside electrical workers, plumb- 

ers and steamfitters, elevator constructors, lathers, plas- 

terers, painters, bricklayers, hoisting engineers and roofers. 

Plasterers, lathers and painters already have the five-day 

week. i : 
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Next Congress to Take Up World’s 
Exposition Plan 

WasHincton, D. C., May 19.—The plan for a perma- 

nent world’s exposition in Washington, a subject much 

discussed by architects, will be submitted to the extra 

session of Congress for approval and aid. Original plans 

called for the development of the national capital through 

the erection and maintenance of forty-eight individual 

State buildings containing expositions of the natural, 

educational and industrial resources. 
Widening the scope to include all nations blots out, 

in many respects, the nationalism of the plan as proposed. 

Supporters of the movement point to the remarkable suc- 

cess of the Pacific Exposition as an example of the mani- 

fold benefits and the feasibility of the proposed exposi- 

tion. The main objective of the proponents is to make 

Washington, from an architectural standpoint, the most 

beautiful city in the world and a real world capital. 
It is proposed to have every representative govern- 

ment erect and maintain buildings in Washington. The 

world’s leading architects will be requested to submit 

plans to their respective governments for approval. These 
tentative designs will be passed upon by the Fine Arts 

Commission, which reviews all proposed plans for Wash- 

ington buildings and by similar commissions from other 

countries or a joint commission. Each country will be 

asked to send commissions here to study the situation and 

report to various architectural and governmental organiza- 

tions. 
Such a prodigious undertaking as proposed would re- 

quire several years to complete and the expenditure of 

millions of dollars. As an inducement to other nations, 

the States’ exhibit committee has announced its intention 

to take up the plan for forty-eight separate buildings 

before extending the movement across seas. Col. Robert 

N. Harper, of Washington, D. C., chairman, has issued 

a call for a committee meeting next week. The plan 

has the official endorsement of several governors who 

have promised to secure legislative action in their re- 

spective states. 
In each state, a campaign will be waged for an ap- 

propriation which will permit the construction and main- 

tenance of a building here. It is proposed to have these 

buildings designed by architects in each state, constructed 

from material produced in the locality and built by repre- 

sentative labor. Each building will be pre-eminently an 

architectural triumph reflecting the spirit of the individual 
states. 

The legislators and people will be told that such a 

building will afford extensive advertising for the state’s 

products. It will be one of the chief arguments of the 

advocates in their appeals to the business interests of the 

country. 

[he initial costs of the nation-wide campaign are esti- 

mated at $500,000, the greater share of which is to be 

donated by Washington business organizations and civic 

associations for the purpose of inaugurating the national 

plan. The custom following world fairs, that is, com- 
pletely dismantling magnificent structures at a cost of 

millions, would be abolished through the proposed scheme 

of continual national or international expositions. 
Che Washington Chapter, American Institute of Archi- 

tects has-endorsed the proposal. The States’ exhibit com- 

mittee, hopes to secure the approval of all architectural 

associations and list the members in a co-operative effort 

for adequate legislation P 

Real estate men here have evinced the liveliest interest 

the proceedings. Careful analysis of the proposal shows 

that the largest industries of the world would establish 
offices here; many new hotels would be required to house 

the constantly increasing throngs of visitors, convention 

hall would become a necessity and a general increase in 

all forms of construction could be expected. 

Congressional action is necessary to obtain land in the 
District of Columbia. To this end, a campaign will be 
conducted in the Senate and House at the coming session. 

Start Building Plans to Last Ten 
Years 

St. Paut, Minn., May 17.—Ground has been broken on 
the University of Minnesota campus for a new adminis- 

tration building, a store house and shops, which marked 

the opening of a great building program. For the next 

ten years it is expected that there will be only a few 
days which will not echo with the sound of hammering and 

riveting. 

By 1930 the building plan of Cass Gilbert will be 

well in evidence on the new campus. Many of the 
buildings now on the campus will be torn down, or moved, 

as they mar the possibilities of the mall. The plan advo- 
cated by President Burton is for a series of quadrangular 

dormitories, each to take up an entire block, with an 

inner rectangular court. These would be located on a 

strip five blocks long. 

Roof Landing for Planes 
Ground for Brooklyn’s new building, with an airplane 

roof landing has been broken. It will cover a plot 175x175, 

and the platform landing will extend as a spur several 

feet beyond the edge of the roof. 

New Orleans Builders Foresee 

Skyscraper Age 
New Orveans, La., May 16.—Skyscrapers in abundance, 

many modern residences in one of the greatest building 
periods of the city, the construction of homes in the old 
segregated district, and a great sea wall along the lake 

front were predictions for New Orleans by speakers at a 
meeting of the Allied Building Council and the General 

Contractors’ Association just held at the Grunewald Hotel. 

Brooklyn Industrial Exhibit 
{n accordance with the plans outlined in THe AMERICAN 

ARCHITECT on April 30, the Brooklyn Chapter of the 
American Institute of Architects joined with the En- 

gineers’ Club in an industrial exhibit extending over two 

weeks. The exhibit was well attended, and those passing 

up and down the long aisles, in addition to being shown 

the best methods of lighting, heating, painting and roofing 

a building, also saw artistic designs and models of build- 
ings proposed or already constructed. 

In this way, the progressive men in the Brooklyn Chapter 
are endeavoring to stimulate the demand for architectural 

service by such effective means as are at their disposal, 
and are laboring to create a greater appreciation of the 
value of well-planned buildings. Let us hope that this 
foreshadows a closer co-operation between art and com- 

merce, to the end that the great structures which house 

industry shall become more aesthetic in appearance, and 

add to the artistic dignity of the communities in which 

they are located. 



Return of “Open” Market Aids Construction 

ECLARING that inasmuch as the Industries Board has 
failed in its attempt to stabilize the price of steel and 

that in all probability there will be no further effort by 

the Government to fix the price on other building ma- 

terials, architects and builders this week expressed the 

opinion that with a return to an “open” market and the 

revival of the law of supply and demand, construction is 

now ready to be speeded up with an impetus the like of 

which has not been seen in years. They feel that this in- 
dicates manufacturers must get what they may for their 
commodities. Whether purchasers will have to pay higher 

prices than they would if the Government’s effort in fixing 

a temporary schedule of values had been successful, re- 

mains to be seen. 

It is generally believed in architectural and building 

circles that in a large percentage of materials, prices can- 

not recede without a reduction in wages. It is not probable 
that leaders in industry will consent to a wage cut at the 
present time. In the steel market, where factories are 
working at approximately 60 per cent of capacity, the 

Railroad Administration’s call for bids on 200,000 tons of 

rails to supply approximately Io per cent of an estimated 
demand, is the first indication of large orders that are 

to follow. The building industry is closely watching de- 

velopments in this phase of the situation, and what an 

“open” market, with the removal of Federal restraint, will 

accomplish. It is expected it will make a very active 
construction market. 

A noteworthy feature of the week’s activity in New 
York building material markets was the entry into trade 
of leading brick interests, purchasing heavily for future 

needs at $15 per thousand wholesale on common brick, 

with higher prices for better grades. Sharp advances 

were noted by architects in Italian marbles, a quotation 

of $8 a foot for seconds being obtained. No black and 

gold Italian marble could be had, but a liberal supply of 

domestic marble at nominal figures was to be had. Lack 

of labor in the quarry districts of Italy was given as the 

reason for the shortage of this imported commodity. 
In making a nation-wide survey of building conditions, 

the U. S. Department of Labor recently sent out ques- 

tionnaires to several thousand building and loan associa- 

tions. These questionnaires covered inquiries concerning 

assets, the average amount of loans made each year, ap- 

plications for 1919, the possibility of increasing demands 

for loans and opinions concerning the proposed system 

of Federal Home Loan Banks. 

Returns disclosed that more than forty per cent of the 

building associations have not sufficient available funds to 

meet the desirable applications for loans that are coming 

in as a result of the shortage of houses and the general 

revival of construction activities. While the building asso- 

ciations of the country are reported on a sound financial 

basis their present difficulties are due to the facts that they 
have enormous investments and that the long time mort- 

gages representing large amounts are not negotiable at 
commercial banks. 

The movement to establish Federal Home Loan Banks 
is approved by a majority of the Associations that re- 
turned answers to the questionnaire. Out of 1200 thus 

far received less than 10 per cent of the Associations 

represented are opposed to the plan. An answer that is 

typical of the attitude of Associations that are financially 
independent came from the West. “Our organization 

does not need a Federal Home Loan Bank system at this 

time,” writes the secretary, “but it will be helpful to those 

who do and the time may come when we shall be glad 
to take advantage of it.” 

According to recent estimates made by the Division 

of Public Works and Construction Development, of the 
Department’s Information and Education Service, there 

are now in the United States 7269 building and loan asso- 

ciations with paid-in capital stock amounting to $1,503,- 

770,848, the investment in building association stock hav- 

ing increased last year $145,000,000. Available statistics 

show that the normal requirements of the building and 
loan associations before the war called for loanable funds 
amounting to approximately $500,000,000 per annum, which 

could be supplied by the savings departments of these 

organizations. The solution of the problem of how to 

supplement the ordinary income of the building and loan 

associations in places where the demand for small mort- 

gage loans might be greatly in excess of the supply of 
money is now sought in the Federal Home Loan Banks. 
In view of the shortage of houses estimated at some- 
thing like 1,000,000, the demands on building and loan 

associations are likely to be heavier than ever before. In- 

crease in building operations for April were so marked 
that the business of the associations in certain parts of the 

country was reported to be of unusual volume. 

Cuicaco, ILt., May 19.—Building material dealers are 
cutting prices, each trying to undersell the other fellow 
to get the business. Architects are employing draughtsmen 

and other additional office help. Few, if any, bricklayers 

or carpenters are walking the streets in search of work. 

Commissioner of Public Works Charles R. Francis an- 

nounces that 3000 additional men will be put to work 

on the new Pennsylvania terminal within thirty days. 
Joseph E. Otis, vice-president of the Central Trust Com- 

pany, says there has been a complete reversal of the feel- 

ing over the business and financial outlook, and that op- 

timism is now generally prevalent. 

Those are but few evidences of increased activities in 

building and construction projects in this city. It is the 

actual starting ef post-war building, first the remodeling 

of old structures and the construction of bungalows and 

cottage homes, and now the issuance of permits and the 

breaking of ground for apartments and factory plants, 

that is stimulating many lines of business and making 

readjustment from war to a peace basis possible. 

Statistics compiled by the Chicago Masons’ & Builders’ 

Association show permits issued during April for build- 

ings to cost $7,447,800, as compared with costs totaling 

$2,757,900 for the same month last year. The permits 

issued in April were for 140 frame and 565 brick struc- 

tures. Included in these is an eight-story hotel to cost 

$300,000; a three-story apartment to cost $110,000; an- 
other to cost $125,000; two churches at costs aggregating 

$35,000; also a $200,000 flat building, and several factory 
structures, one a three-story concrete manufacturing plant 

for the Hydrox Company at a cost of $175,000. In all 
the outlying sections there is activity in small home build- 
ing at costs averaging $7,000 and less. 

Steel and other metal products are moving into this con- 

struction at prices based on the break following the sign- 

ing of the armistice. Common brick still holds at $12 

per M, while competition based largely on supply and de- 

mand is a factor in the selling prices for cement, lumber 

and some of the other basic materials. In the aggregate, 

however, there is but little change during the week in 
price levels. 
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Late Quotations in Building Material Markets 
(Price quotations now current on building materials and supplies 

 guated by dealers and jobbers for delivery in New York an 
ricago follow. The quotations set forth are » placed before readers 
“THE AMERICAN ARCHITECT to afford an accurate review of 
urket conditions rather than for use as a basis for actual purchase, 

They will not only provide knowledge of the exact state of the market 
1s to items quoted, but will also present a basis to judge conditions 

affecting co-relating materials. Items marked (*) indicate an 
ance over last week, while those marked (+) record a decline. 

ther prices did not fluctuate during the week.) 

BRICK ’ a 
New York Chicago 

Common (Delivered at job in Borough of Man 
hattan only), per thousand... os = gs a a $13.00 

CEMENT 

Per bbl. in 15 cent bags (Rebate 60c. per bbl. for 
MED oskedntnsdebecigsdeateetsanssneerdéoss $3.25 $2.80 

COPPER SHEETS 

At the mill, hot rolled, 16 oz. base-price, per Ib...22™%c. 22%. 
From jobber’s warehouse add 2 to 3 cents. 

Cold rolled add 1c. per Ib. to hot rolled.) 

GALVANIZED SHEETS 

Nos. 18 and 20 gauge, per Mr... ccccccccccccceces $6.12 $6.12 
N SE cic tdGnarine douse Cee OC eet tecaeent eaeweeen 6.42 6.42 

Ne EF oduwnnein enn ésdes ease 6.57 6.57 

GLASS 

(Discounts from manuf: acturer’ s price lists) 
Single strength, A quality, first three brackets...... 77 %t 77% 
Single strength, B quality... EEE FERED 5 Co 77% 77% 
D uble strength, A quality............0eseee scene SI%MT 79% 
Double strength, B quality... a “ Parad 81%T 81% 

Pl ate ap to 5S OG. FE. .ccccccsccccsccvccscccscccesss 82% - 
Plate—over 5 sq. ft... cece cece ccc receceecveceees 84% sees 
Plate—up to 10 sq. ft........-. ‘ sees ee 83% 

Plate—over 10 aq. ft... cccccccccccccvccvecccescees “om 82% 

GRAVEL 

in. (Borough of Manhattan only), per cu. yd..$2.75 
(Borough of Manhattan only), per cu. yd.... 2.75 

GYPSUM 
Plaster Board: 

Delivered at job, Boroughs of Manhattan and Bronx. 
FS Fe ET Bitecevesce Lem eeben ‘i eunbe ay sae 
2 BB Mic cwwcccscesess panaws ror rer ; 

6 Sinai cscdceewenue Unteseeenenadeuteeeaeeee 25« 
KE BO MH Bhs ce cs cvtecochesvvesoeseersenecceeca 21« 26c 

tS For re ee 2 c 

Plaster Blocks: 
Delivered at job, Boroughs of Manhattan and Bri 

2 Se, OOF BE Bivcseacs Prerer eee ee 7 Ye. 
3 in. solid, 12 x 30, per sq. ft... ccecccrscccces O'’c. 

3 SD wes ctaeucucdsackeap sone tenn iseeae ew’ 10%%c. 10c 
i Pn iy a ae hy err Perey re 12'%c 1 

6 ROO cccavcvecocesseseceus 17%. 

HOLLOW TILE 

(Delivered at job, in New York below nd St.) 
2 8 x 12 partitions, per 1,000 sq. ft.......... $70.15 ieee 

12 x 12 partitions, per 1,000 sq. ft.... -+ 102.00 $67.90 
- 12 x 12 partitions, per 1,000 sq. ft.......... 114.75 72.50 

12 x 12 partitions, per 1,000 sq. ft.......... 153.00 99.60 
& 2 x 12 partitions, per 1,000 sq. ft.. 5 
] 12 x 12 partitions, per 1,000 sq. ft 

12 x 12 partitions, per 1,000 sq. ft 

12 x 12 split furring, per 1,000 sq. ft 63.75 

LATH 
Eastern spruce, per thousand... ...2..06ccccccsese $6.50 a 
N 1 white pine, per thousand...... $6.50 
) 1 hemleck, SO re ere 6.00 
No. 1 yellow pine, per thousand..............6e6- 6.20* 5.25 

LIME 
Common, 300 Ib. bbls., per bbl.... sétbeave BET $1.40 

Finishing, 300 lb. bbls., per bbl.............--06- 3.70 nt 
H ited, in paper bags, per tor Pk 17.00! 

LUMBER 

(Retail prices per M, F.O.B.) 
Yellow o6t. 2) @ Gicécvwiceves $47.00 
Yellow pime, 2 x 6...20.0+. 45.00 
Yellow pine, 4 x 4........+. 52.00 
Yellow pine, 8 x 8 52.00 
Yellow pine, 12 x 12......... 57.00 

Yellow pine, No. 1 boards i Gas 53.00 
Yellow pine, No. 1 boards, 1 x 12.. senate 60.50* 56.00 
Yellow pine, B and better flooring (plain)...... 60.50* 57.00 
Yellow pine, B and better flooring (quartered)... 72.50* 70.00 
Dongies Gr, 6 & 6 00-129 ©. 18. cs:icccotescseness 62.50 63.00 
Deumme Ge, So 6 BO OG B46 SE Macc cncevtocecescs ey 64.00 
hk. hd Se rere CPE epg SHY 60.00 50.00 
PO PT Pe Ci. nomandiawecensew end een 65.00 57.00 
ae fa eee reer 47.50 46.00 
Hemlock, BE Bees inet iiss ec anee en sa céer none 51.00 48.00 
Oak flooring, 13/16 quartered white save 139.50* 122.00 
Oak flooring, 13/16 quartered red. ....cceccsesse 132.00* 115.00 
Oal flooring, SEE SE WEIOs cocccescscnsese Be 82.00 
Oak Goatees, TAFE See 18.00.60 cccccccsueses 89.50* 82.00 
Maple flooring, 13/16 clear. rdkeneuewemed &2.00* 72.00 
Maple flooring, 13/16 select...........sseeeee. 77.00* 69.00 
Maple flooring, Sree SF SON on a vcdcd vawen 69.50* 58.00 

een, 0 TE I kk ye 300.00 300.00 
Coageeee O62" B.A Be ce dissascsevecveces Se 135.00 
_ vO Sy AO Sea eer 120.00 100.00 
Oe at a See ee ee 70.00 
ted FS ee eee 56.00 60.00 
oo” "SS =f A Serer err ake 87.50 75.00 
| ED ak AS ee ee 130.00 100.00 
a OF SS BRR Se SO ee ee 70.00 65.00 
,. SUI aide ban 6.cs tos t0ee uses hanes 52.00 50.00 
Rr ee ee 62.50 60.00 

LEAD 
American pig, per Dh ontsnntemmevaccsenesoe to 6 5% to6 
Se ME BINGE s kone ekathendaededes eens 4to8 6 to6% 

METAL LATH 
weer 300 on. 90, BO GE Oie o is sae ska nkcssncrcsxe 40c. 40c. 

PAINTS, OILS, ETC. 
New York Chicago 

Leads: 
American white, in oil, kegs; lots over 100 Ibs..14c. l4c. 
White, in oil, 25-lb. tin pails; add to keg price. % Zhe. /4C. 
Red, bbl., % bbl. 14% 2c. 14% 

Dry Colors: 
and kegs; lots over 100 lbs. 

Red Venetian, American, per 100 Ibs..$2.75 to $5.00 $2.00 to $5.00 
Metallic Paints: 

Beewe, POF WO. oc06000600s000 nsec Oe dae 24.00 to 32.00 
eS 8 tee rere 24.00 to 32.00 

PIPE 
Cast iron: 

© Os Se ER hoe cuca ccannead eckonsewkkebee $57.70 $56.80 
OR, diaves¥enesde cect envee sd caveaarneseeees 60.70 59.80 
D . kvcavsesienrasasersed deca edonetion 67.70 66.80 

(and $1 additional for Class A and gas pipe.) 
(Discounts to jobbers for carload lots on the Pittsburgh 

basing card; freight rates from Pittsburgh to New 
York, and also from Pittsburgh to Chicago, in car- 
loads, per 100 lIbs., are 27c.) 

Wrought: 

a gutt Weld 
steel 

Oe SB ee weer ff 57% 
Galv., 'g to 3 in.. ieckweneeseeeneabsnpnvene” an 41 % 

Iron 
Bl ack, J t > in enewed --»-29% to 39 & 3944 % 
Galv., 3g to 1 Mis tcces soccees 2% t0 234% 23%2% 

Lap Weld 

steel 

Black, 2 to 6 in pute wleree ee Maeee sane eae 53%A% 
Galv., }g to 3 in 41 &% 1 % 

Iron 
Black, SO Mi nsiccessnksowns % 344%2% 

Galv., 2 to 6 ir a ES A 21 % 

PLASTER 
Neat wall cement in 15 cent bags, per ton......$20.30 $18.50 
Fey MONO . 5524065500065 cieeemnnenseees 24.00 21.00 

, RADIATION 
A further discour it, effective April 4, of 15% on direct 
radiators, 12144% on wall radiators, and 10% on steam 
and hot’ water boilers is announced. This approxi- 
mates a drop of 36% on radiators and 33% on boilers 
from prices in effect before the lst of January, 1919.) 

Chicago reports a 57% discount on standard heights. 

SLATE at 
*.O.B. cars, 

Pennsylvania: onus Station F.O.B. Chicago 
ee ON ae eee $7.75 to $9.00 $10.20 to $11.45 
No. 1 Bangor Ribbon......... 6.75to 7.25 920to 9.70 
eee eee 7.25to 8.00 9.70 to 1045 
eo rr rer ree 10.00 to 12.50 12.45to 14.45 
MO. 2 CRAMER cccccccsscee F080 Ee 8.70to 9.95 

Vermont: 
’ fT ear 3.50 to 6.75 5.95to 9.20 

Unfading Green 5.50 to 9.25 8.30 to 11.05 
BE 66505660 4000seetarirbadton 12.00 to 20.00 14.80 to 22.80 

Maine: 
Brownsville, U’f’g Black, N 1.. 11.00 to 12.00 14.10 to 15.10 
Slaters felt, 30 Ib. roll........ sea 1.75 ROE ee ery ee 
Slaters felt, 40 Ib. roll........ 2.25 

ROOFING MATERIAL 
Tarred Paper: 

1-Ply, per ton, per roll, 108 sq. ft...... $63.00 to $65 se $65.00 
| QO eer eee 95e. 
CC Oe TT Cr Terre meer 1.23 to L °30 1.30 
Ea ree per ton 60.00 60.00 
Corrugated roofing, galvanized, 2% in. corrugation, over flat 

sheets, 30c. per 100 Ibs. 
SHINGLES 

Red cedar, 5 to 2, clear, per thousand............ $8.25* $6.50 
White cedar, extra star, A star, per thousand..... 7.20* 5.50 

STRUCTURAL STEEL 
Beams and channel, 3 to 15 in., per Ib.......... 2.45c. 3.47c¢. 
Beams and channel, over 15 in., per Ib.......... 2.45c. 3.57c. 
ee, SF Wb 6 Whisks 6ecesecenncésancesenwsnes 2.45c. 3.47c. 
Oe GD GRE c.5620te ne kadnindabboteisersceass 2.45c. 3.47¢. 
Steel bars, half extras, from mill.............. 2.35c. 3.47. 

REINFORCING BARS ‘ 
High. carbon steel from mill... ...ccccrccccccece $48.50 $49.50 
Medium steel TYOM MEE. cc ccccavsvesoevesovere 48.50 49.50 

SAND 
ee ree ee ee eee $1.80 $2.25 
FOCPCSS, POL Ct, PE. cccevesecssseveessssvcces 1.80 2.35 
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Financial and Commercial Digest 
As Affecting the Practice of Architecture 

Prices, Yesterday, Today, and 
Tomorrow* 

The chief causes of the world advance in prices appear 

to be the inflation of world currency, coupled with the 

“scarcity demand” and the consequent advance in labor 

costs. The prospect of material reductions in the near 

future depends upon the removal or modification of the 

chief causes of the advance. 

When prices began to advance in the opening of the 

war, we could readily see that the upward movement 
due to the urgent demand for the food and raw 

material required by the enormous armies put into the 
field, and this cause has been designated the “scarcity 

demand,” but when we found the advance extending to 

many articles in which there was no scarcity and which 

were not used by the armies or utilized in the manufac- 

ture of their requirements, we began to realize that a 

part of the advance must be due to some cause other than 

mere war or scarcity demands. 
Much of the material used in preparing the supplies for 

the battlefield was “switched” from the usual lines of 
industry, for there was an immediate cessation of railway 
construction, building operation, and a thousand industries 
which formerly required manufacturing material and as 
a result of this cessation of activities the material formerly 
used by them became available for war purposes. 

The chief causes of the advance seem to have been 
first the “scarcity demand” for war materials, food, cloth- 

ing, manufactures, manufacturing materials and the labor 

required for their prompt production but this was quickly 

followed by an enormous world inflation, in which paper 

money with a face value of $36,000,000,000 was emitted 
by the printing presses of the countries at war, and the 

legal tender circulating medium of the world was thus 

advanced from $15,000,000,000 in I913 to over $45,000,- 
000,000 in 1918, most of the gold formerly in circulation 
passing into the vaults of the governments and their great 

banks as a partial basis for this greatly enlarged paper 
currency. 

was 

Other principal causes of the advance in prices during 

the war besides “scarcity demand” were the advance in 

wages, presumably due to increased cost of living, and 

demand for labor and also the large increase in world cir- 

culating media, or to put it in a single word “inflation.” 

Professor A. C. Miller, member of the Federal Reserve 

Board, an authority whose views are entitled to high con- 

sideration, in a recent address before the American 

\cademy of Political and Social Science named as the 
two chief causes of the advance in prices, “scarcity de- 
mand” and “inflation,” adding that “there is so much evi- 

*Excerpts from an address delivered by O. P. Austin, 
of the National City Bank of New York before the 

ference of the New York Business Publishers 

statistician 
Editorial Con- 

Association. 
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dence of an artificial abundance of money in comparison 
with the things that are purchasable by it that the abund- 

ance of money must be credited with at least an equal in- 

fluence in explaining the high prices which have prevailed.” 

The “scarcity demand” still continues in everything ex- 

cept war supplies and even in that line is not entirely 

ended, since there are about 15,000,000 men still under 

arms. The demand for food is as insistent as ever, owing 

to the disordered state of the population of Central Europe 

and the impoverished condition of the neglected soils of 
all that continent, while the factories and empty shelves 

of all the world are clamoring for new supplies which ran 

low, during the war period. 

The face value of the paper currency issued in the four 

years of the war was greater than the value of all the 
gold and all the silver mined in all the world since the 

discovery of America. We had been inclined to charge 

up the advance in prices occurring prior to the war to 

the fact that 8 billion dollars worth of gold was turned 

out by the mines of the world in the twenty years follow- 

ing our famous gold and silver campaign of 1896. But 

here are 36 billion dollars worth of paper promises to pay 

turned out as legal tender money by 15 responsible govern- 

ments in a short four-year period. 

If we are right in assuming that a considerable propor- 

tion of the world advance in prices is due to the enormous 

increase in world currency can we expect a marked re- 

duction in prices until the cause, “inflation,” is removed? 
Or, to put it in another form, that part of the advance 
caused by inflation can only be cured by deflation, by a 
reduction in the enormous stocks of currency which, as | 

have shown you, has trebled during the war, while that 
other form of slowly moving currency, governmental ob- 

ligations, has quintupled. 

As to a material reduction of the inflated currency. 

the prospects for the near future do not seem encouraging 

in view of the fact that the 1919-20 “budgets” of the prin- 
cipal countries of the world now being made up, call for 

fully four times as much money as those of the year pre- 
ceding the war, suggesting that the governmental demands 

in the first peace year after the war, will be about $50,- 

000,000,000 as against about $12,000,000,000 in 1913, and 

that the governments which must quadruple their de- 

mands upon their tax payers and prepare for a reduction 

of their debts will hesitate about reducing the amount of 

money in circulation. 

If the governments which have been the chief par- 

ticipants in the world increase of currency should fail to 
materially reduce that excessive supply, and if the world’s 
demand for food, manufacturing material and manufac- 
tures is to continue at the present rate, are we justified in 
expecting a general reduction in prices in the near future? 

The question answers itself. There will, of course, be in- 

stances in which there will be material reductions, but in 
general terms the outlook for marked or rapid decline, 
at least in the near future, does not seem encouraging. 

'O 



Department of Architectural 
Engineering 

Correct Proportioning of Concrete Mixes 

HE importance of concrete as a_ building 
material may be judged from the fact that 

during the year 1g00 a total of 10,000,000 barrels of 
Portland cement were used in this country; during 
i910 a total of 75,000,000 barrels, and it is estimated 
that, in the first year following resumption of 
building activity a total of approximately  100,- 
000,000 barrels will be used. 

Reinforced concrete floor arches in skeleton steel 

structures are the rule rather than the exception 

to-day, and one does not travel far by rail before 
the growth of the reinforced concrete industrial 
building impresses itself upon the mind, While 
concrete is one of the most ancient of building 

materials, having been used by the Romans in early 
times, it is also one of the most modern. This may 
seem a paradox, but it is nevertheless true. 

Concrete, as used in modern construction, is com- 
posed of three materials. First and generally con- 

sidered of prime importance is the cement. Great 

care is taken in specifying its qualities, character- 
istics, etc., and this is as it should be. Next in order 

comes the aggregate, usually divided into fine and 

coarse, the fine taking the form of sand or stone 
screenings, and the coarse consisting of gravel, 

crushed stone or slag, and sometimes anthracite 

cinders. Finally and most neglected of all, so far 

as any definite specification of its quality or quantity 

is concerned, is the water. 
Each of these component parts has a certain 

importance, and the final concrete will have char- 

acteristics reflecting the care with which all were 
chosen, proportioned, mixed and placed. It is the 
purpose of this article to focus attention on the 
importance of designing a proper mixture. Such 
design is, or should be, a subject of vital interest 
to all architects, engineers and constructors who 
have to do with concrete work, and all such are 
indebted to Professor Duff A. Abrams, in charge 

of the Structural Materials Research Laboratory, 
Lewis Institute, Chicago, for the contribution he 
has just made on this subject.* This is not the 

first contribution by Professor Abrams, throwing 

*Published in Bulletin 1. Structural Materials Research Labora- 
t . Lewis Institute, Chicago, April, 1919. The data in this article 

is taken from this bulletin. 

light on this subject, nor, we hope, will it be the 
last, but might be considered in the nature of a 
progress report, embodying data too important to 
withhold, and giving promise of further interest- 
ing information in the near future. The problem 
involved in the design of a concrete mix is cate- 

chised as follows: 

1. What mix is necessary to produce con- 
crete of proper strength for a given 

work ? 
2. With given materials what proportions 

will give the best concrete at minimum 
cost ? 

3. With different lots of materials of different 
characteristics which is best suited for the 
purpose ? 

4. What is the effect on strength of concrete 
from changes in mix, consistency or size 
and grading of aggregate ? 

This is a problem daily confronting the architect, 

and in justice to his client he should be able to solve 
it intelligently. 

At the present time, the most generally advocated 
methods of proportioning a concrete mix are: 

1. Arbitrary selection—such as a 1:2:4 mix, 
ignoring all other factors. Many build- 
ing codes erroneously make this the basis 

in determining the permissible stresses 

in concrete. 

to Density of aggregates, the assumption 
being that in securing an aggregate of 

maximum density the resultant concrete 
has a greater strength. 

Density of concrete, many believing that 
the strength of concrete increases with 
the density. 

w 

4. Sieve analysis, the aggregate being care- 

fully graded to conform to some stan- 
dard, considered as giving the best results. 

5. Surface area of aggregates. 

Professor Abrams goes on to say of these 

methods: 

“Tt is a matter of common experience that the 
method of arbitrary selection in which fixed quan- 

721 
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tities of fine and coarse aggregates are mixed 

without regard to the size and grading of the indi- 

vidual materials, is far from satisfactory. Our 

experiments have shown that the other methods 

mentioned above are also subject to serious limi- 

tations. We have found that the maximum 
strength of concrete does not depend on either an 
aggregate of maximum density or a concrete of 

maximum density, and that the methods which 
have been suggested for proportioning concrete 

by sieve analysis of aggregates are based on an 
erroneous theory. All of the methods of propor- 
tioning concrete which have been proposed in the 
past have failed to give proper attention to the 
water content of the mix. Our experimental work 

has emphasized the importance of the water in 
concrete mixtures, and shown that the water is, in 

fact, the most important ingredient, since very 
small variations in water content produce more im- 
portant variations in the strength and other prop- 
erties of concrete than similar changes in the other 

ingredients. 

NEW STUDIES OF CONCRETE MIXTURES 

During the past three years a large number of 

investigations have been under way at the Struc- 
tural Materials Research Laboratory, Lewis Insti- 
tute, Chicago, which throw considerable new light 
on the subject of proportioning concrete. These 
investigations are being carried out through the 

co-operation of the Institute and the Portland Ce- 
ment Association. These studies have covered an 
investigation of the inter-relation of the following 

factors: 

1. The consistency (quantity of mixing water). 
2. The size and grading of aggregates. 
3. The mix (proportion of cement). 

Any comprehensive study of proportioning con- 

crete must take into account all of these factors. 
During this period about 50,000 tests have been 

carried out which have a bearing on this subject. 
These tests have been largely confined to compres- 
sion tests of concrete and mortars. These investi- 

gations have given us a new insight into the fac- 
tors which underlie the correct proportioning of 
concrete mixtures and show the limitations of older 

methods. 
are still under way. 

Certain phases of these investigations 

RELATION OF WATER CONTENT TO 

CONCRETE 

STRENGTH OF 

Probably the most salient feature of these tests 
is the importance which the quantity of mixing 
water has on the ultimate strength of the concrete. 

In the Handbook” by 

Hool and (recently reviewed in these 
columns) the following appears on page 72: 

“Concrete Engineers’ 

Tohnson 

N 
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“Unfortunately, little is definitely known at the 
present time as to the proper proportions of water. 

It is known, however, that the quantity depends 

both upon the demands of the cement and also 

upon the character of aggregate employed, upon 
the surfaces to be covered, and the voids to be 
filled. Research has been recently directed to these 
lines with highly important results.” 

The following diagram (Fig. 1) shows with 

startling clearness what effect a variation of the 
water content has on the strength of concrete, and 
this smooth curve obtained from platting the results 
of many tests made with variations of mix, ranging 

from neat cement to one volume of cement to 15 
volumes of aggregate, gives us an entirely new 

conception of the function of the constituent ma- 
terials entering into a concrete mix. It will be noted 
that neither the size and grading of the aggregate 
nor the quantity of cement are of importance in 
increasing the strength of the concrete except as 
they produce in the mix qualities influencing the 
quantity of water required to produce a “workable” 
or plastic mix. 

pEaanes 

Compressive Strength: lb. per 5g.in. = S 9 
9 50 700 750 200 250 300 350 400 

Wofer- Ratio to Volume of Cement B= x 

_ 3 Relation between strength of concrete and water 

content. 

While the exceptionally high strengths obtained 
with low water ratios are enviable, they are not 
possible of duplication under present construction 
methods, as a mix having a volume of water less 

than from 75 per cent to 100 per cent the volume 
of cement (that is a water ratio less than from .75 
to 1.00) would be too dry to be workable. 

It is interesting to note the following statement: 
“Other tests made in this laboratory have shown 

that the character of the aggregate makes little 

difference so long as it is clean and not structurally 
deficient.” 

In connection with the water content, it must be 
constantly borne in mind that in the richer mixes 
a workable mix can always be produced with a 
lower water-ratio than in the leaner mixes. Take, 
for instance, a rich mix as 1:2:3, sometimes used 
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in reinforced concrete construction, and assume a 

water-ratio of one (relative consistency approxi- 

mately 1.30). 

This is graphically illustrated by Fig. 2, page 724. 

Now compare with this a lean mix as 1:4:8 and 
having the same water content (consistency ap- 
proximately 0.70), graphically illustrated by Fig. 3. 

A glance will show that 7% gallons of water 

mixed with this latter quantity of material will 
not produce a workable mix; in other words, while 

the water-ratio is the same in both cases, namely, 
one volume of water to an equal volume of cement, 
the consistency of the resultant concrete differs 
widely. Table 1 is of interest with respect to the 
variations of water ratio, consistency and strength. 

TABLE 1 

EXAMPLE OF INFLUENCE OF QUANTITY OF 
MIXING WATER ON THE STRENGTH 

OF CONCRETE 
Values calculated from equation 

14,000 
sS=- 

B* 8.2 
Where S = Compressive strength of concrete (lb per 

sq. in.) 
«+ = Water-ratio (an exponent). 

A and B are constants whose values depend on quantity 
of cement and other conditions of the test. The values 
gives for A and B are based on 28-day tests of 1:4 mix, 
pebble aggregate graded o-114-in., fineness modulus 5.75. 

The water-ratio is equivalent to the cubic feet of water 
to 1 sack (1 cu. ft.) of cement. 

The strength values are solely for comparative purposes 
in showing the influence of changing the water content. 

as | COMPRESSIVE STRENGTH 
WATER IN A 1-BaG Batch | or CONCRETE AT 28 Days 

Relative ————_—_—_—_——— 
| | Consistency, 

Water- per Cent | Lb. per Sq. | Relative 
Gallons | Ratio (x) | | In. | Strength 

(S) per Cent 

5.75 | .77 100 2770 100 

6.0 80 104 2600 94 

6.25 | 84 | 109 2400 87 

6.5 | 87 113 2250 81 

7.0 | 94 122 1950 70 
ee. 1.01 131 1670 60 

8.0 | 1.07 139 1470 53 
9.0 1.21 157 1100 40 

10.0 1.34 174 830 30 

12.0 1.60 208 480 17 

15.0 | 2.00 260 200 7 

In order to obtain definitely the quantity of water 
required in a given mix under specified conditions, 
Table 5 is given on page 730. This table is of in- 

terest when we consider that it has been found that 

a given water-ratio corresponds to constant concrete 

strength regardless of the combination of mix, con- 

sistency or grading of aggregate which may be 

used, so long as we have a workable concrete. 

RELATION OF GRADING OF AGGREGATES TO STRENGTII 
OF CONCRETE 

The next question of importance discussed by 
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Professor Abrams relates to the grading of the 

aggregate. The terms “fine aggregate” and “coarse 

aggregate” are not used, the term aggregate cover-. 

ing both and the outer limits of gradation specified 

for each test sample. As the tests and investiga- 
tions brought to light new matter it became neces- 

sary to extend the nomenclature used in connection 
with concrete construction, and the term ‘Fineness 
Modulus of Aggregates” has been coined, to sup- 
ply a need in this respect. Before an intelligent 

understanding can be had of the results of these 

tests, it is necessary to comprehend clearly just 
what is meant by this new term. 

Practically all aggregate for concrete used in 
building construction work is included within the 

limits of a 100 mesh screen (clear opening of mesh 

approximately 6/1000 of an inch square) and a 
1% inch screen (clear opening of mesh 1.5 inch 
square), although under certain conditions coarser 
material is sometimes used. For the purpose of 
grading aggregate, the Tyler standard sieves (em- 
bracing 9 sizes) were used, each sieve having a 
clear opening just double that of the preceding 
one. The fineness modulus of an aggregate is de- 

fined as “the sum of the percentages given by the 
sieve analysis, divided by 100.” This may be a 
little difficult to grasp immediately, as it is an 
abstract number, and a graphical representation of 
the sieve analysis of two grades of aggregate is 
given by Figs. 4 and 4A, page 724, in order to illus- 
trate this value. Let us suppose that a certain quan- 
tity of aggregate, represented as 100 per cent is 
placed on the finest sieve of the set. A certain per- 
centage may pass through, and the balance is re- 
tained on the sieve. Now let the same quantity 
(the entire 100 per cent) be placed on the next 
larger size sieve. A greater quantity will pass 
through and a smaller quantity will be retained. 

Let this process be repeated over the entire set of 
g sieves and the percentages retained tabulated. 
Now if these percentages be added together and 
divided by 100 the quotient will be the “fineness 

modulus.” 

Table 2, page 725, gives the sieve analysis and 
fineness modulus of aggregate ranging from fine 
sand to coarse gravel, and also shows the method 

of determining the fineness modulus of a “mixed” 
aggregate, and Fig. 5 shows the method of platting. 

A well-graded torpedo sand up to No. 4 sieve 
will give a fineness modulus of about 3.00; a coarse 

aggregate graded 4-1™% in. will give a fineness 
modulus of about 7.00; a mixture of the above 
materials in proper proportions for a 1:4 mix will 

A fine 
sand such as drift-sand may have a fineness modu- 

lus as low as 1.50. 

have a fineness modulus of about 5.80. 
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Fig. 2. Workable concrete mix—1 : 1% : 3 with water-ratio of one, and 1.30 consistency. 
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Fig. 3—Unworkable concrete mix—1 : 4 : 8 with water-ratio of one and 0.70 consistency. 

{ee 

Fine Sano \ 18% | 

SIEVE ANALYSIS OF FINE SAND —FINENESS MODULUS 

ont 

100 
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Fig. 4A (Pebbles “D”) 

*It is to be noted that the amount of aggregate coarser than each sieve size must be tabulated to obtain the fineness modulus; thus 
when the entire aggregate is coarser than the first five sieve sizes, a vz ue f 500 must be added (or 100 for each of these sieve sizes) 
to the summation of the percentages retained on the remaining sie ves of the set, before dividing by 100. 
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SIEVE ANALYSIS OF AGGREGATE 

There is an intimate relation between the sieve 

analysis curve for the aggregate and the fineness 

modulus; in fact, the fineness modulus enables us 

‘or the first time to properly interpret the sieve 

TABLE 

FINENESS MODULUS OF AGGREGATES 

The sieves used are commonly known as the Tyler standard sieves. 

METHOD OF CALCULATING 

opening just double that of the preceding one. 

AMERICAN ARCHITECT 

abstract number; it is in fact a summation of 
volumes of material. There are several different 
methods of computing it, all of which will give the 

same result. The method given in Table 2 is prob- 
ably the simplest and most direct. 

> 

Each sieve has a clear 

The sieve analysis may be expressed in terms of volume or weight. 
The fineness modulus of an aggregate is the sum of the percentages given by the sieve analysis, 

divided by 100. 

SIZE OF 

SQUARE 

Sieve Size OPENING SAND 

Fine Medium 
In. Mm. A) (B) 

100-mesh 0058 147 82 91 

48-mesh . 0116 295 52 70 
28-mesh .0232 59 20 46 
14-mesh 046 1.17 0 24 
8-mesh .093 2.36 0 10 
4-mesh .185 4.70 0 0 

3 ¢-in. 37 9.4 0 0 
34-in.. aa 18.8 0 0 

14-in....| 1.5 38.1 Oo |} 0 

Fineness |modulus. 1.54 2.41 

*Concrete aggregate ““G"’ is made up of 25% of sand 
lent gradings would be secured by mixing 33% sand “B” with 67° coarse pebbles 

The proportion coarser than a given sieve is made up by the addition 
of the corresponding size of the constituent materials. 
72% “F,” ete. 

alysis of an aggregate. If the sieve analysis of 

an aggregate is platted in the manner indicated in 

Fig. that is, using the per cent coarser than a 

given sieve as ordinate, and the sieve size (platted 
logarithmic the fineness 

modulus of the aggregate is measured by the area 
helow the sieve analysis curve. The dotted rect- 

how this result is 
Each elemental rectangle is the fineness 

modulus of the material of that particular size. 
lhe fineness modulus of the graded aggregate is 

then the summation of these elemental areas. Any 
other sieve analysis curve which will give the same 

total area corresponds to the same fineness modulus 
and will require the same quantity of water to 

produce a mix of the same plasticity and gives 
‘onerete of the same strength, so long as it is not 

too coarse for the quantity of cement used. 
The fineness modulus may be considered as an 

55 

to scale ) abscissa, as 

angles for aggregate “G” show 
secured. 

N 

SIEVE ANALYSIS OF AGGREGATES 

un 

PER CENT OF SAMPLE COARSER THAN A GIVEN SIEVE 

PEBBLES 

Concrete 
Aggregate 

Coarse Fine Medium | Coarse 
(C) D) (E) (F) (G)* 

97 100 100 100 98 

81 100 100 100 92 

63 100 100 100 86 

44 100 100 100 81 

25 100 100 100 78 

0 86 95 100 71 
0 51 66 86 49 
0 9 25 50 19 
0 0 0 0 0 

3.10 6.46 6.86 7.36 5.74 

“BR” mixed with 75% of pebbles “E.” Equiva- 
“F’’; 28% “A” with 
of these percentages 
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Sieve Size (log score) 
Fig. 5. Method of plotting sieve analysis. 

Exactly what effect the fineness modulus has on 
the strength of concrete is demonstrated by the 
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results of many different series of tests. These 
show definitely that for a given plastic condition 

(consistency), and using the same proportions of 

cement and aggregate for the different samples, 
that the strength of the concrete varies with the 
fineness modulus. The resuits of these tests are 
shown graphically by the curves in Figs. 6 and 6A. 

It will be noted that in each case there is a 
steady increase in the compressive strength of the 
concrete as the fineness modulus increases until a 
certain value is reached which corresponds to a 
maximum point. It will be noted also that this 
maximum point corresponds to greater and greater 
values of fineness modulus as the quantity of 

cement in the mix is increased. In other words, 
the maximum strength comes at a fineness modu- 
lus of about 5.80 for the 1:9 mix and about 6.40 
for the 1:4 mix. In these tests the different values 
of the fineness modulus were secured by using a 
preponderance of the coarser sizes, but in all cases 
maintaining the same limiting size, that is, 11% in. 

In Fig. 6A is found a similar relation between the 

strength and the fineness modulus, except that no 
5000 : 
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Fig. 6. Relation between finess modulus of aggregate and 
strength of concrete. 

maximum point is found. This condition arises 
from the fact that the maximum size of the 
aggregate is increasing without changing the 

type of the sieve analysis curve, consequently the 
fineness modulus strength curve continues to rise 

indefinitely. The height to which the curve rises is 

limited only by the maximum size of aggregate 

which may be used. It is important to note that 

there is no conflict between the indications of Figs. 

6 and 6A. 
A given value for the fineness modulus of an 

aggregate can be secured with any combination of 
percentages in the sieve analysis which gives the 
same total, consequently, an infinite variety of 
gradings may be found which give aggregate of the 

same concrete strength. Table 3, page 727, gives 

the results of groups of tests which bring out the 

wide variation which may be made in the grading 
of aggregate without producing any essential varia- 
tion in the concrete strength. Twenty-seven dif- 
ferent gradings of the same aggregate were made 

up. These gradings covered the widest possible 
range, but they had one property in common; that 
| : 
: 

: | 

Mreongle- ll or Spur 

: 
COMM OSI VEO O14 Aggregate 

9 00 200 200 420 00 600 %00 800 
fimeress Modus A Agwegae 

Fig. 6A. Relation between fineness modulus of aggregate 
and strength of concrete. 

is, a fineness modulus of 6.04. All specimens were 
mixed with the same quantity of cement and water. 
Separate sets of specimens were made of two 
different consistencies. The mean variation from 

the average strength is about 3 per cent. 
Since a maximum practicable value of fineness 

modulus is found for each size of aggregate and 

mix, it is necessary to place certain limits on the 
value which may be used for proportioning ma- 
terials for concrete mixes. Table 4, page 728, gives 
limits which will be found practicable. Subsequent 
experience may dictate certain modifications in the 

details. 

The purpose of Table 4 is to avoid the attempt 

to secure an aggregate grading which is too coarse 
for its maximum size and for the amount of cement 
used. It is also useful in prohibiting attempts to 
use sands which are too coarse for best results in 

concrete mixtures. For instance, it would be found 
from this table that the use of a sand of the nature 
of standard Ottawa sand is not permitted except 

in mixes I :2 or richer. 
The curves in Figuse 7, page 729, are platted 

directly from the values given for the standard 

sieves in Table 4. 

From a careful consideration of the foregoing 

factors, it will be seen that the problem of design- 
ing the proper concrete mix under certain given 
conditions resolves itself into that of finding the 

combination which, with a given water-ratio will 

give a concrete of suitable workability, with a 

minimum quantity of cement. 
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S The following outline will make clear the steps 1.00 will hardly produce a workable concrete 

e to be followed in the design of concrete mixes on except for a fairly rich mix. Obviously the driest 

4 the bases of these studies of concrete: workable consistency possible should be used. 
2. Make sieve analysis of fine and coarse aggre- 

gates to be used, using Tyler’s standard sieves of 
: 1. Having fixed the compressive strength re- the following sizes: 100, 48, 28, 14, 8, 4, %, % 

STEPS IN THE DESIGN OF CONCRETE MIXTURES 

TABLE 3 

EFFECT OF GRADING OF AGGREGATES ON THE STRENGTH OF CONCRETE 

Compression tests of 6 by 12-in. concrete cylinders. 

Mix 1:5 by volume; age at test, 28 days; stored in damp sand; tested damp. 

Aggregates—sand and pebbles from Elgin, Ill. Aggregates were screened to different 

sizes and recombined to conform to predetermined sieve analyses. 
The aggregates were made up in such a manner as to give the widest variations in the 

grading of the particles. All gradings had one common property, in that the fineness modulus 

was exactly the same—m=6.04. 

The same quantity of water was used in all specimens of a given consistency. The IIo per cent 
consistency contains 10 per cent more water than the 100 per cent. 

Each specimen was made from a separate batch. 
Each value in the strength tests is the average from 5 tests made on different days. 

| 
COMPRESSIVE 

SIE 7E ANALYSIS OF AGGREGATE | SURFACE STRENGTH OF 
AREA OF CONCRETE AT 

PER CENT COARSER THAN EACH SIEVE Fineness | AGGREGATE, 28 Days 
Modulus | So. IN. | (LB. PER Sq. IN.) 
of Aggre- | 

~— = —— -______________-____|__ gate _- — 
| | | | | | | | 

Per Lb.| Per. G.| 100% 110% 
108) 48 | 28 | 14) 8 | 4] 3% | % j|1%]1%| 2 of Aggre-| of Con- Con- 

| | gate | Cement] sistency | sistency 

hos | | 
99| 98 | 95 | 90 | 81/ 68 | 49| 24] O| .. | 6.04 602 8.8 3300 2890 
99| 98 | 96 | 92 | 84 | 67 | 46| 22) O| ..|.. | 6.04 569 8.2 2950 2650 
98 | 97 | 93 | 88 | 80 | 67 | 52| 29/ O| .. | 6.04 | 764 11.4 3120 2760 
97 | 94 | 91 | 85 | 77 | 67 58 | 35 0 re | San | 999 13.2 3140 2790 
95| 92 | 87 | 82 | 75 | 67 | 67 | 39] O Be 6.04 1292 20.1 3100 2800 
95| 90 | 84 78 | 73 | 67 | 62 | 55| O .. | 6.04 | 1451 23.0 2830 2740 
95| 89 | 82 | 75 | 67 | 67 | 67 | 62) O ss 6.04 1565 25.2 2680 2580 

100| 97 | 91 | 79; 72 | 67 | 58} 40) O| .. | 6.04 761 11.9 3070 2690 
100} 97 | 93 | 88 | 83 | 67 | 50 | 27 7| 0 6.04 | 616 9.0 3080 2790 

99| 97 | 94] 86 | 77 | 67 | 47 | 27 | 16 0 6.04 | 709 10.5 3150 2710 
98| 95 | 90] 83 | 83 | 83| 50| 22] O| ..|..| 6.04 | 834 12.6 3080 2500 
98| 94 | 90 | 86 | 83 | 80} 55 18 0 | | 6.04 898 13.3 3050 2550 

96| 90 | 80 | 80 | 80/ 80} 60| 39| O 6.04 1391 21.5 2970 | 2550 
100} 96 | 92 | 87 | 81 | 75 | 50) 23 0 y 6.04 672 10.0 2930 2710 
95| 91 | 87 | 82| 77 | 73| 59| 40| 0 | | 6.04 | 1315 | 20.2 3000. | 2580 
99; 95 | 88 | 80 76 | 73 | 61 32 0 | } | 6.04 911 13.9 2950 2740 
90| 85 | 81] 78 | 75 | 73 | 66| 56] 0] .. | 6.04 1992 31.3 2680 2440 

100| 93 | 82 | 73 | 73 | 73 | 63| 47] O| .. | 6.04 1076 | 16.7 | 2820 2620 
100 |100 |100 | 92 | 81| 60/} 45| 26] O|} ..|..| 6.04 | 390 5.6 3040 2780 
100} 98 95 | 90 | 80 | 60) 50}] 31| O | 6.04 | 557 8.3 2900 2770 
100| 99 | 96 | 92 | 84/55) 50/28] 0} ..|..| 6.04 483 7.0 2940 2750 
100; 99 | 96 | 91 | 80} 50] 50) 38| O | |..| 6.04 | 514 7.6 3080 2750 
98| 84 84] 84 | 84 | 57 | 57| 57] O 6.04 | 1276 19.7 3000 2780 
99| 98 | 91 | 86 | 80/ 76 | 38 | 38} 0} 6.04 | 701 10.4 2940 2700 
99| 98 | 91 | 86| 80| 76| 46| 30| O| ..|.. | 6.04 | 697 10.2 3020 2660 
99| 98 | 91 | 86 | 80| 76| 61| 15] 0} .. | 6.04 | 689 | 10.1 2930 2670 
99! 98/91 85! 80! 76! 67! 81 O!..1..] 6.04 685 9.9 2970 2630 

Average..... hee —— wa |e 904 13.8 2990 2690 
Minimum value. oe eg doreiak ian wars 390 5.6 2680 2440 
Maximum value..... ; ahd falas pleoesaty eee ee 3300 2890 
Mean variation from average—per cent.........,... | 34.4 37.2 3.41 3.04 

quired of the concrete, determine by the use of and 1% in. Express sieve analysis in terms of 

Fig. 1 the maximum water-ratio which may be _ percentages of material by weight (or separate 
used. Remember that a water-ratio lower than volumes) coarser than each of the standard sieves. 

727 



3. Compute fineness modulus of each aggregate 
from the date obtained from (2). “half-sieve.”’ 

4. Determine the maximum size of aggregate by 

applying the following rules: 
(a) If more than 20 per cent of aggregate is 

(b) If between 11 per cent and 20 per cent is 

THE AMERICAN ARCHITECT 

coarser than any sieve, the MAXIMUM sizes. 

TABLE 4 

MAXIMUM PERMISSIBLE VALUES OF FINENESS MODULUS OF AGGREGATES 

For mixes other than those given in the table, use the values for the next leaner mix. 
For maximum sizes of aggregate other than those given in the table, use the values for 

the next smaller size. 

Fine aggregate includes all material finer than No. 4 sieve; coarse aggregate includes all 

material coarser than the No. 4 sieve. Mortar is a mixture of cement, water and fine aggre- 
gate. 

This table is based on the requirements for sand-and-pebble or gravel aggregate composed 

of approximately spherical particles, in ordinary uses of concrete in reinforced concrete 

structures. For other materials and in other classes of work the maximum permissible values 
of fineness modulus for an aggregate of a given size is subject to the following corrections: 

(1) If crushed stone or slag is used as coarse aggregate, reduce values in table by 0.25. 
For crushed material consisting of unusually flat or elongated particles, reduce values by 0.40. 

(2) For pebbles consisting of flat particles, reduce values by 0.25. 
(3) If stone screenings are used as fine aggregate, reduce values by 0.25. 

(4) For the top course in concrete roads, reduce the values by 0.25. If finishing is done by 

mechanical means, this reduction need not be made. 
(5) In work of massive proportions, such that the smallest dimension is larger than 10 times 

the maximum size of the coarse aggregate, additions may be made to the values in the table as 

follows: for 34-in. aggregate 0.10; for 1%4-in. 0.20; for 3-in. 0.30; for 6-in. 0.40. 

Sand with fineness modulus lower than 1.50 is undesirable as a fine aggregate in ordinary con- 
crete mixes. Natural sands of such fineness are seldom found. 

Sand or screenings used for fine aggregate in concrete must not have a higher fineness modulus 

than that permitted for mortars of the same mix. Mortar mixes are covered by the table and by 
(3) above. 

Crushed stone mixed with both finer sand and coarser pebbles requires no reduction in fine- 

ness modulus provided the quantity of crushed stone is less than 30% of the total volume of the 
aggregate. 

MAXIMUM PERMISSIBLE VALUE OF FINENESS MopuLus 

MIx S1zE oF AGGREGATE (LIMITS OF GRADATION) 

| ie | | | _ 
Aggre- 0-1 | 0-2.1| 0-3 |0-414} 0-6 

Cement! gate 0-28 | 0-14} 0-8 | 0-4 | @-3" | 0-3¢ | 0-14*| 0-34 | in. |O-1') * in. ° in. 

_ i} - | ~~ & | = | = 

i. -f | | ; | m= | 
1 : 1.20 | 1.80 2.40 | 2.95 | 3.35 | 3.80 | 4.20 | 4.60 | 5.00 | 5.35 | 5.75 | 6.20 | 6.60 | 7.00 
1 | 9 1.30 | 1.85 | 2.45 | 3.05 | 3.45 | 3.85 | 4.25 | 4.65 | 5.00 | 5.40 | 5.80 | 6.25 | 6.65 | 7.05 
! 7 || 1.40 | 1.95 | 2:55 | 3.20 | 3.55 | 3.95 | 4.35 | 4.75 | 5.15 | 5.55 | 5.95 | 6.40 | 6.80 | 7.20 
1 | 6 |] 1.50} 2.05 | 2.65 | 3.30 | 3.65 | 4.05 | 4.45 | 4.85 | 5.25 | 5.65 | 6.05 | 6.50 | 6.90 | 7.30 
1 5 | 1.60 | 2.15 | 2.75 3.45 | 3.80 | 4.20 | 4.60 | 5.00 | 5.40 | 5.80 | 6.20 | 6.60 | 7.00 | 7.45 
1 4 || 1.70 | 2.30} 2.90 | 3.60 | 4.00 | 4.40 | 4.80! 5.20 | 5.60 | 6.00 | 6.40 | 6.85 | 7.25 | 765 
i 3 || 1.85 | 2.50 | 3.10 | 3.90 | 4.30 | 4.70 | 5.10 | 5.50 | 5.90 | 6.30 | 6.70 | 7.15 | 7.55 | 8.00 
1 | 2 || 2.00} 2.70 | 3.40 | 4.20 | 4.60 | 5.05 | 5.45 | 5.90 | 6.30 | 6.70 | 7.10 | 7.55 | 7.95 | 8.40 
1 | 1 || 2.25 | 3.00 | 3.80 | 4.75 | 5.25 | 5.60 | 6.05 | 6.50 | 6.90 | 7.35 | 7.75 | 8.20 | 8.65 | 9.10 

*Considered as “half-size” sieves; not used in computing fineness modulus. 

sizE shall be taken as the next larger 5 Determine by the use of Table 4 (or Fig. 7) 
sieve in the standard set the maximum value of fineness modulus which may 

coarser than any sieve, the MAXIMUM and the work under consideration. 
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S1zE shall be taken as the next larger 

(c) If less than 10 per cent is coarser than 
certain sieves, the MAXIMUM SIZE shall 

be taken as the smallest of these sieve 

be used for the mix, kind and size of aggregate, 

a 

lu 
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6. Compute the percentages of fine and coarse 
aggregates required to produce the fineness modu- 
lus desired for the final aggregate mixture by the 

use of Fig. 8 or the following formula: 

P = 100 AB in which 
A—C 

P = percentage of fine aggregate in total mixture. 

A = fineness modulus of coarse aggregate. 
B = fineness modulus of final aggregate mixture. 

C = fineness modulus of fine aggregate. 

70 

Poevress Moovttys 

® 

A 

a 

oO + SF Ss 6 - oo? , OH #¥ 

Ux - Volumes oF Aggregore 7o ore of Cerner 

ig. 7—Maximum permissible values of fineness modulus 
ot aggregate. 

( NorE.—Fig. 8 may also be used for making com- 

parisons of the effect of certain changes in propor- 

tions of fine and coarse aggregates. The distinc- 

tion between fine and coarse aggregate is solely 
for convenience in securing a uniform grading; the 
division may be made at any desired point.) 

7. With the estimated mix, fineness modulus 
and consistency enter Fig. 9, page 731, and deter- 
mine the strength of concrete produced by the 
combination. If the strength shown by the diagram 

is not that required, the necessary readjustment 
may be made by changing the mix, consistency or 

size and grading of the aggregate. 
The quantity of water required can be deter- 

mined approximately from Table 5 or more exactly 
from the formula given below. 

FORMULA FOR DETERMINING WATER REQUIRED FOR 
CONCRETE 

3 m 

x= Ri — p + (0.22— — + 4—C)m, bin which 
2 42 

== water required given as the ratio to the vol- 
ume of cement in batch (water-ratio). 

R = Relative consistency of concrete, or “work- 
ability factor.” Normal consistency (rela- 
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tive consistency — 1.00) requires the use of 
such a quantity of mixing water as will 
cause a slump of % to I in. in a freshly 
molded 6 by 12-in. cylinder of about 1:4 
mix upon withdrawing the form by a steady, 
upward pull. A_ relative consistency of 
1.10 requires the use of 10 per cent more 
water, and under the above conditions will 

give a slump of about 5 to 6 in. 
f—Normal consistency of cement ratio by 

weight. 
m — Fineness modulus of aggregate (an expo- 

nent). 

n= Volumes of mixed aggregate to one of ce- 
ment. 

a = Absorption of aggregate, ratio of water ab- 
sorbed to volume of aggregate. (Deter- 

mined after immersion in water for 3 
hours. Average values for crushed lime- 

stone and pebbles may be assumed as 0.02; 

porous sandstones may reach 0.08; very 

light and porous aggregate may reach 

0.25.) 
c= Moisture contained in aggregate, ratio 

of water contained to volume of aggregate. 
(Assume as zero for room-dry aggregate. ) 
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Fig. 8. 

This formula takes account of all the factors 
which affect the quantity of water required in a 
concrete mixture. These factors may be classified 

as follows: 
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TABLE 5 

QUANTITY OF MIXING WATER REQUIRED FOR CONCRETE 

; 3 .30 
*Calculated by formula: x = R § p+ ——+a—c Jn 

2 1.26m 

Where x = Water required—ratio to volume of cement in batch (water-ratio). 

R= Relative consistency, or “workability factor.’ Where R= 1.00 the concrete is said 

to be of “normal consistency.” 

p = Normal consistency of cement by weight (assume p = 0.23). 
m= Fineness modulus of aggregate. 

n= Volume of mixed aggregate to one volume of cement. 

a = Absorption of aggregate, ratio of water absorbed to volume of aggregate. 

c= Moisture in aggregate, ratio of water contained to volume of aggregate. 

(a—c) =Net absorption of aggregate by volume. 

In this table (a—c) is assumed as 0.02. In other words, the net quantity of water taken by 

the aggregate is 2% by volume. This value may be used for ordinary limestone and _ pebbles. 

or crushed trap and granite it is somewhat high. 
A relative consistency of 1.00 (normal consistency) requires the use of such a quantity of 

mixing water as will cause a slump of % to 1 in. in a freshly molded 6 by 12in. cylinder of 

about 1:4 mix upon withdrawing the form by a steady, upward pull. This consistency is 
somewhat dry for most concrete work, but can be used where light tamping is practicable. 

A relative consistency of 1.10 (10% more water than required for normal consistency) 
represents about the driest concrete which can be satisfactorily used in concrete road con- 

struction. This consistency will give a slump of about 5 to 6 in. 
A relative consistency of 1.25 represents about the wettest consistency which should be 

used in reinforced concrete building construction. Under the conditions mentioned above, 
this consistency will give a slump of about 8 to 9 in. 

For mixes and fineness moduli, other than those given in the table, approximate values 

may be determined by interpolation. For specific cases use the formula. 

Mix GALLONS OF WATER PER SACK OF CEMENT 
BY VOLUME — . . — 

FINENESS MopuLi OF AGGREGATEST 

l | | 
Ce- | etn | | 

ment | gate 1.50 | ines ind Wwenel neaad ‘ted bead 5.00 5.50 | 6.00 6.50 
\ | | 

7.00 

RELATIVE CoNsISTENCY — (R) = 1.00 
! 

> | & 23.5 | 21.4 | 19.5) 17.8 | 16.4) 15.2 | 13.9) 12.9) 12.0; 11.1) 10.4) 9.8 
, 7 9 18.1 | 16.7 | 15.2 | 14.0} 12.9 | 12.0] 11.0] 10.2} 9.6] 9.0| 8.4 | 7.9 
1 | 7 14.7 | 13.5 | 12.3] 11.4) 10.6) 9.9] 9.1) 86] 80) 7.6] 7.2 | 6.7 
1 6 13.0 | 12.0 | 11.0] 10.2 3.3 8.9 S.3) 7.7 7.0 6.8 6.5 6.2 
1 5 11.2} 10.4} 9.5} 8.9] 8.3 7.8 7.3}; 6.9] 6.4] 6.1 31 $3 
1 4 9.5/ 8.9] 8.2 7.7 741 681 63) 689) 82 $4) $2) 58 
1 3 7.8) 7.2 | 6.7 6.3} 6.0] 5.7 54 5.1 4.9} 46] 4.5| 4.3 
1 2 6.0! 5.7 | 5.4 | 4.9) 4.7 4.5 4.3 4.1 4.0 3.9| 3.8 
1 1 43! 41] 3.9| 3.8! 3:7| 3.6! 3.5} 3.41 3.3] 3.21 3.2] 3.1 

RELATIVE CONSISTENCY — (R) = 1.10 

1 | 12 25.8 | 23.6 | 21.4 | 19.6; 18.1 | 16.7 ; 15.3 | 14.2 ; 13.2; 12.2; 11.41 10.8 
1 | 9 19.9 | 18.4 | 16.7 | 15.4 | 14.2 | 13.2 | 12.1 | 11.2 | 10.6] 9.9 | 9.2| 8.7 
1 7 16.2 | 14.9 | 13.5 | 12.5 | 11.7} 10.9 rey 9.5; 8.8 8.4 | 7.9 7.4 
1 6 14.3 | 13.2 | 12.1} 11.2] 10.5] 9.8 3.3 8.5 | 8.0 | 7.5 | 7.2 6.8 
1 be 12.3 | 11.4 10:5 | 9.8 9.1 8.6} 8.0] 7.6 7.0 6.7| 6.4] 6.1 
1 4 10.5 9.8 9.0 8.5 7.9 ta) 6.9 6.6 6.3 ai Sue 5.3 
1 3 8.6| 7.9] 7.4] 6.9| 6.6] 6.3] 4 5.6} 5.4] 5.1 5.0 4.7 
1 2 6.61 631 3.91 3:61 SAi 8.21 SS £7) 481 4.41 €4i €2 
1 4.7 4.5 4.3 4.2 4.1 4.0 a9 1 3.71 3.6 Ze waa 3.4 

RELATIVE CONSISTENCY — (R) = 1.25 

1 12 29.4 | 26.8 | 24.4 | 22.2 | 20.5) 19.0; 17.4] 16.1 | 15.0] 13.9 | 13.0) 12.3 
1 9 22.6 | 20.9 | 19.0 | 17.5 | 16.1 | 15.0 | 13.8 12.7 | 12.0} 11.2 | 10.5 9.9 
1 7 18.4 | 16.9 | 15.4 | 14.3 | 13.2 | 12.4 11.4] 10.7 | 10.0 9.5 9.0 8.4 
1 6 36.3 | 15.0) 13.8 |. 12.8 i 13.9 | 11.1 | 10.4 9.6 9.1 8.5 8.1 7.7 
1 5 14.0 | 13.0 | 11.9 | 11.1] 10.4 9.8 9.1 8.6 8.0 7.6 OP. 6.9 
1 4 11.9 | 11.1 | 10.2 9.6 9.0 8.5 | 7.9 via asa 6.8 6.5 6.2 
1 3 9.8} 9.0] 8.4] 7.9 7.5 7.1 6.8| 6.4] 6.1 5.8] 5.6} 5.4 
1 2 7.5 7.1 6.8| 6.4] 6.1 59 | 56 | 5.4 5.1 5.0} 4.9] 4.8 
1 1 5.4 5.1 4.9 4.8 4.6 4.5 4.4 4.3 4.1 4.0 4.0 3.9 

*This formula given on page 729 in simpler form. 
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1. “Workability” factor, or the relative con- 
sistency on the concrete. This is dictated 

by the kind of work being done; concrete 

must be more plastic (which generally 

means a wetter consistency) in reinforced 

concrete building construction than 
necessary in mass work. The term (/) 
in the equation takes care of this factor. 
(R) may vary from, say, 0.90 for a dry 

concrete to 2.00 or higher for very wet 

mixes. 
Cement factor, which is made of two parts; 

the quality of cement so far as normal 
consistency is concerned (fp); the quan- 
tity of cement in the mix (7). 

is 

> 
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sand mortars from the cement used in these tests 
are given. 

Suppose we consider the case of concrete for road 

construction. This is generally specified as a 1:114 :3 

or a 1:2:3 mix, with aggregate graded up to 1% 

in. These mixes are about the same as what have 
been termed a 1 :4 mix, the exact equivalent depend- 
ing on the particular size and grading of the fine 
and coarse aggregate. Assume that gravel aggregate 
will be used, graded to 1% in. Table 4 shows that 

we may use a fineness modulus as high as 6.00-.25 
= 5.75. Knowing the sieve analysis and fineness 

modulus of both sizes of aggregate, apply the for- 
mula or Fig. 8 to determine the proportion of each 
aggregate which must be mixed to secure this value. 

3. The aggregate factor. This includes the three Assume that the concrete will be mixed to a relative 

terms within the parenthesis in the equa- consistency of 1.10, which is of such plasticity as 
tion. The first term, involving (m), will give a slump of 5 to 6 in. in the test described 

takes account of the 

size and grading; the 42 
second (a) the absorp- - 
tion, and the third (c) r 

the water contained in - 
the aggregate. Hed F- 

In case admixtures of any i 

kind are used, another term ‘ 

must be inserted in the equa- Ast ee 
tion. This relation has been ay 
fully worked out, but is not in- Z 
cluded in this report. A8S- i — 

CHAKkT FOR DESIGN OF CONCRETE - 
MIXES 4 

Fig. g is a nomographic y ' 
chart for the design of concrete N +¢ — > 

mixes. This chart takes ac- - 

count of the following four fac- v - 

tors: Ae 

1. The mix (cement con- q 

tent ). x a 

2. The relative consistency. x Af hee 
3. The grading of aggregate a : 

(fineness modulus). 4 
}. The compressive strength. pom i 

ot concrete. 3 

Given any three of these fac- 7 
tors the chart enables us to a . \ Ns 
solve for the fourth. This +6 
chart is, of course, based on the q ad \ ‘= 

results of certain tests. For { 9 © 

practical application these values S654 a 
must generally be reduced by r  Ktefererscce Line 10 eS ~ 

certain factors, which will de- | Sor Corsisteracy eS) \ 
pend on the judgment of the de- po t N = 5 

In order to furnish 
some basis for comparison, com- 

pression tests of 1:3 standard 

signer. 
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above. Place a straightedge in Fig. 9 on mix 1:4, 
and fineness modulus 5.75, and mark the point where 
it crosses the reference line for consistency; from 
this point project the line horizontally (as indicated 

in other examples) to relative consistency 1.10. It 
will be seen that this gives a compressive strength of 
3,400 Ib. per sq. in. at 28 days. 

The effect of using other mixes, gradings or con- 
sistencies on the strength can be seen at once from 
the diagram. For instance, if the water were in- 
creased to a relative consistency of 1.25 (not nearly 

so wet as is frequently seen in road work) the 
strength will be reduced to 2,700 lb. per sq. in.—a 
reduction of over 20 per cent. If the mix were 
changed to 1:4% and other factors the same as 
in the first example, the strength would be 3,200 Ib. 
per sq. in. We should have to change the mix to as 
lean as 1:514 in order to secure the same reduction 
in strength as was found above for a change from 

1.10 to 1.25 consistency. 

By using the wetter of the two consistencies we 
secure concrete of the same strength as if we had 
used one-third less cement and the drier mix. In 
other words, increasing the mixing water 13 per 

cent causes the same reduction in strength as if we 
should omit 33 per cent of the cement. This exam- 
ple shows the reason for emphasizing the impor- 

tance of proper control of mixing water in concrete. 

This chart enables us to answer such questions as 

the following: 
Which is the stronger, a 1:3 mortar or a 1:5 con- 

crete mixture? 
Assuming that concrete of the same plasticity is 

used, the relative strengths will depend, of course, 
on the grading of the aggregates and the mix. In 

one case we have assumed 1:3 mix with fineness 

modulus equal to 3.00, This will give a strength for 
normal consistency of 3,000 Ib. per sq. in. The 1:5 
mix (fineness modulus 5.70) gives a strength for 
normal consistency of about 3,300 Ib. per sq. in. 
The strengths for other consistencies can be found 

by reading horizontally across the chart as indicated 

by the dotted lines. 

Unfortunately, we now have no proper basis for 

absolute values for strength of concrete. This, of 
course, makes it necessary to refer to particular tests 
as in Fig. 9. This condition emphasizes the impor- 
tance of working out a test of cement which will 
give us at once the concrete strength for given ma- 

terials, mixes, etc. With the present method of test- 

ing cement it is impossible to do more than make a 
rough guess as to the strength of concrete from the 
results of briquet tests. 

FURTHER DISCUSSION OF CONCRETE MIXES 

The importance of the water ratio on the strength 

AMERICAN ARCHITECT 

of concrete will be shown in the following con- 

siderations : 

One pint more water than necessary to produce 

a plastic concrete reduces the strength to the same 

extent as if we should omit 2 to 3 lb. of cement 
from a 1-bag batch. 

Our studies give us an entirely new conception 
of the function performed by the various constit- 
uent materials. The use of a coarse, well-graded 

aggregate results in no gain in strength unless we 
take advantage of the fact that the amount of water 

necessary to produce a plastic mix can thus be 
reduced. In a similar way we may say that the use 
of more cement in a batch does not produce any 

beneficial effect except from the fact that a plastic, 
workable mix can be produced with a lower water- 
ratio. 

The reason a rich mixture gives a_ higher 
strength than a lean one is not that more cement 

is used, but because the concrete can be mixed (and 

usually is mixed) with a water-ratio which is 
relatively lower for the richer mixtures than for 
the lean ones. If advantage is not taken of the fact 
that in a rich mix relatively less water can be used, 
no benefit will be gained as compared with a leaner 
mix. In all this discussion the quantity of water is 
compared with the quantity of cement in the batch 

(cubic feet of water to 1 sack of cement) and not 

to the weight of dry materials or of the concrete 
as is generally done. 

The mere use of richer mixes has encouraged a 

feeling of security, whereas in many instances 
nothing more has been accomplished than wasting 
a large quantity of cement, due to the use of an 

excess of mixing water. The universal acceptance 
of this false theory of concrete has exerted a most 

pernicious influence on the proper use of concrete 
materials and has proven to be an almost insur- 
mountable barrier in the way of progress in the 
development of sound principles of concrete pro- 

portioning and construction. 

Rich mixes and well-graded aggregates are just 

as essential as ever, but we now have a proper 
appreciation of the true function of the constituent 
materials in concrete and a more thorough under- 
standing of the injurious effect of too much water. 
Rich mixes and well-graded aggregates are, after 
all, only a means to an end; that is, to produce a 
plastic workable concrete with a minimum quantity 
of water as compared with the cement used. 

Workability of concrete mixes is of fundamental 
significance. This factor is the only limitation 
which prevents the reduction of cement and water 
in the batch to much lower limits than are now 
practicable. 

The above considerations show that the water 
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content is the most important element of a concrete 
mix, in that small variations in the water cause a 
much wider change in the strength than similar 
variations in the cement content or the size or 
grading of the aggregate. This shows the absurd- 
ity of our present practice in specifying definite 
gradings for aggregates and carefully proportion- 

ing the cement, then guessing at the water. It 

would be more correct to carefully measure the 
water and guess at the cement in the batch. 

The grading of the aggregate may vary over a 
wide range without producing any effect on con- 

crete strength, so long as the cement and water 

remain unchanged. The consistency of the concrete 
will be changed, but this will not affect the concrete 

strength if all mixes are plastic. The possibility of 
improving the strength of concrete by better grad- 

ing of aggregates is small as compared with the 
advantages which may be reaped from using as 
dry a mix as can be properly placed. Table 1 shows 

the effect of water on the strength of concrete. 
It is impracticable to lay down a general rule for 

the quantity of water which should be used in a 
concrete mix, since it was seen in the water for- 

mulas given above that the total water is governed 

AMERICAN ARCHITECT 

by a large number of different factors. However, 
it is only the water which goes to the cement (that 
is, exclusive of absorbed water) which affects the 

concrete strength. The failure to recognize this 
fact has led to many erroneous conclusions from 
tests made to determine the relative merits of dif- 
ferent aggregates. 

Table 5 gives the quantity of water required for 
plastic mixes for certain assumed conditions of 

normal consistency of cement, absorption of aggre- 

gate, and relative consistency. Water is expressed 
in terms of gallons per sack of cement. In using 
this table the dependence of the value of fineness 
modulus which may be used on the size of aggre- 
gate and the mix, referred to in Table 3, should 
not be overlooked. 

Without regard to the actual quantity of mixing 
water, the following rule is a safe one to follow: 

Use the smallest quantity of mixing water that 
will produce a plastic or workable concrete. 

The importance of any method of mixing, han- 
dling, placing and finishing concrete which will 
enable the builder to reduce the water content of 
the concrete to a minimum is at once apparent. 

Reinforced Concrete Tests 

\s the results of tests on reinforced concrete con- 

ducted by the University of Illinois are of vital 

importance to the architect as well as the engineer, 

the following should be of interest. 

Urpana, Ixv., April 15, 1919. 

Rigidly connected frames are frequently used in 
reinforced concrete construction. Since about 1905 

they have been extensively used in continental 

Europe, and there is a tendency in America to use 
them for buildings and bridges. The field of the 
application of rigid frames is almost unlimited, for 
most reinforced concrete structures are composed 

Every building con- 
struction of reinforced concrete may be considered 
as a rigidly connected frame, for columns, girders, 
beams and slabs are all rigidly connected with each 

other, although the effect of this condition is not 
fully considered in the design. Bridges, trestles 

of elements of rigid frames. 

and viaducts are also in the field of the rigid frame. 
Likewise parts of culverts, sewers, subway con- 
structions, reservoirs and water tanks are examples 
of the rigidly connected frame. 

733 

The reinforced concrete frame is advantageous 
in that it is economical and permits effective de- 

Notwithstanding the importance of the 

frame in construction, practical formulas to deter- 
mine exactly the stresses as they occur in a rigidly 
connected reinforced concrete frame are not gen- 

erally available. 
A series of tests has been conducted by the en- 

gineering experiment station of the University of 
Illinois to obtain experimental information con- 
cerning the stresses in the reinforcement and in the 
concrete, the continuity of the composing members 
of a frame, the location of sections of critical stress, 
the reliability of a reinforced concrete frame and 
the applicability of the theoretical formulas in the 
design of frames. Formulas for moments and 
other indeterminate quantities for several types of 
indeterminate structures have been derived. To 

test practically the reliability of these formulas for 
reinforced concrete structures, eight test frames 
were designed according to the formulas found by 

the analyses, and the deformations produced in the 
various parts of the members by the test loads were 

signs. 
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measured. The specimens were made in Novem- 
ber and December, 1913, and January, 1914, and 
were tested in January, February and March, 1914. 
The following cases have been analyzed for vertical 
load: (1) single story, single span; (2) single 
story, three spans; (3) trestle bent with tie, single 
span; (4) building frame with several stories and 
several spans; and (5) bridge trestle. For hor- 
izontal load the following cases have been ana- 
lyzed: (1) single story, single span; (2) octagonal 

reservoir or atnk; and (3) rectangular reservoir. 

Importance of Electricity 

HE Hotel Pennsylvania, New York City, il- 

lustrated in our issue of February 26, was 

planned to be one of the most convenient and com- 

fortable of hotels. Electricity therefore plays a 

large part in the service of the guests. 

In fact, so important is this mysterious force to 
the life of the hotel that special precautions have 
been taken to prevent the failure of the supply. It 
would, for example, be extremely disagreeable if 
the lights should all go out and the elevators stop 

running. To prevent such a contingency arrange- 

ments have been made to supply current from three 
independent sources—from two stations outside 
of the building and from a generator inside. The 
cables come in through a tunnel deep under 
ground, and the power cannot be cut off even, it 
is believed, by an earthquake or an air raid (fire 

need not be seriously considered as the hotel is 
absolutely fireproof). 

To provide further safety, the lights are operated 
from three separate circuits. Some of the lights 
in each corridor, and at other emergency points, 
are lit from each of these circuits, so that even if 
trouble developed on two circuits at the same time 

no important part of the hotel would be plunged 

into darkness. 
The guest is constantly meeting novel applica- 

tions of electricity. When he enters his attractive 
bathroom, the first thing he notices is a faucet 
labeled “ice water,” which is supplied by an elec- 
tric pump in the basement. Should he order break- 

fast served in his room he receives it in a surpris- 
ingly short time, and the secret of this rapid serv- 
ice is the electric breakfast kitchen located on every 
one of the guest floors. These kitchens are equipped 
with electric coffee percolators, stoves, toasters, 
egg-boilers and other cooking utensils. Each one 

also has a “cold box,” or refrigerator, set in the 
wall and kept cold by refrigerated brine circulated 
by an electric pump. 
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The formulas found from and the analyses 
graphs showing the main stresses that were ob- 
served at the principal loads are published in Bulle- 
tin 107 entitled “Analysis and Tests of Rigidly 
Connected Reinforced Concrete Frames” by Mi- 
kishi Abe under the direct charge of Professor Ar- 
thur N. Talbot, Department of Theoretical and Ap- 
plied Mechanics, University of Illinois. Copies of 
this bulletin may be had without charge by 
addressing the Engineering Experiment Station, 
Urbana, III. 

in World’s Largest Hotel 

He may, perhaps, notice that the air in the res- 

taurants and other concourse rooms is fresh and 
pure in spite of the many people and the smoke 
from hundreds of cigarettes and cigars. This is 
due to the fact that air for these rooms is drawn 
in from the outside by electric ventilating fans, 
forced through cheesecloth filters, washed in run- 

ning water, and heated in winter and cooled in 
summer, while the foul air is drawn out by exhaust 
fans. Each of the 2200 bathrooms is also venti- 

lated by exhaust. Twenty-seven motors, specially 

selected because of their silent operation, operate 
these fans, and 800 tons of sheet metal were re- 
quired for the ventilating ducts. 

Everything is neat and clean, because two 
20-horsepower motors drive vacuum cleaners that 

draw dust and dirt from 487 openings and carry it 

through a total of three miles of pipe to dust recep- 
tacles in the cellar. 

The laundry, which is one of the largest private 
laundries in the country, is electrically operated 
throughout. 

Perhaps the most unique electrical machine is 

the one that reproduces writing and is used to con- 

vey instructions throughout the hotel. These ma- 

chines can be seen in operation at various points, 
and to watch the pen of one of them busily spell- 
ing out a message in the handwriting of some one 
perhaps twenty floors below is fascinating and 
almost uncanny. 

One of the inconspicuous but valuable features 
of the electrical equipment is the switch panels 
for controlling the lighting circuits on the various 

floors. These panels differ from the ordinary type 
in that it is impossible for anyone operating the 
switches to come in contact with live parts. Hence 
they are absolutely safe and cannot cause injury 

to the operator. The fuses and connections are 
locked in a separate compartment and are accessi- 

ble only to authorized electricians. 
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