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THE NEW WASHINGTON GLADDEN HIGH 

SCHOOL OF COLUMBUS, OHIO 

BY WILLIAM B. ITTNER, F.A.I.A. 

Architect and School Specialist, St. Louis, Mo. 

HE Washington Gladden Technical High 
School of Columbus, Ohio, opens a new 
era in public school architecture in that 

its exterior classic design and the selection of 
suitable construction material for the execution 
of such design became paramount issues in the 
planning of the school. Although individuality 
of design and exterior treatment are always of 
importance to the school builder, the development 
of the exterior usually follows the evolution of 
the interior plan. The Washington Gladden 
School presented a different scheme of things. 

Along the Scioto River which divides the city, 
are extensive tracts of ground secured by the City 
Plan Commission for a new civic center. The 
initial building in this civic group is the Wash- 
ington Gladden Technical High School, for 
which a site of 17.8 acres was secured by the 
Board of Education. Aside from including all 
the rich and varied facilities essential to a com- 

prehensive high school, the new plant will also 
incorporate the key design for all buildings to 
follow. <A classic design is therefore desired. 

School buildings are difficult to design in classic 
style, owing to the regulation of window areas, 
and the counterbalancing wall space. The kind 
of material at the disposal of the architect is also 
an obstacle. Brick is most commonly used in 
construction owing to its economy, coupled with 
durability. Pleasing exteriors are possible with 
brick but for classie architecture stone sliould be 

employed and stone is more costly than brick. 
The Indiana limestone used in the construction 
of the Columbus school is possible because the 
taxpayers are willing to spend $50,000 more for 
a stone exterior. 

The particular style of the Washington Glad- 
den is dictated by the location in the key position 
of the proposed group of public buildings. Its 
architectural expression is suggestive of Greek 

(Copyright, 1922, The Architectural & Building Press, Inc.) 
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dignity and simplicity. The ample site of 17.8 
acres in the central part of the city with a boule- 
vard drive and the Scioto River paralleling its 
front terrace gives to the building a commanding 
setting. The size of the site permits of adequate 
lawn space and makes provision for expansion, 
as well as for full outdoor recreational features. 

The school is to be in every sense a cosmopoli- 
tan high school including complete facilities for 
commercial and vocational subjects, as well as 

the usual college preparatory courses. It is plan- 
ned for 2,000 day students and since its location 
is downtown and its facilities extensive, evening 
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er rooms flank the gymnasiums, making them also 
directly accessible to the grounds. Additional 
shower and locker rooms immediately below, one 
for the home athletic team and one for the visiting 
team, add to the convenience of the out-of-door 
activities. 

Tue AssemBity Rooms 

The main entrance of the building looks toward 
the centrally-located commodious auditorium. Its 
2000 seatings and stage-gymnasium will serve 
for large assemblies. The music-lecture room 
will suffice for small gatherings. It is located on 

Sketch of Suggestion for a Civic Center as proposed by Columbus Chapter, American Institute of Architects, Showing Location 
of Washington Gladden High School 

and continuation school work will be conducted 
continuously during out-of-school hours. Exten- 
sive plans are being evolved for Americanization 
activities and commercial work. 

Tue Puysicat Epucation Group 

Everything to be desired in a complete out-of- 
door physical education equipment is possible 
with the large site; two baseball diamonds, a foot- 
ball field, a quarter-mile running track, space for 
tennis, ample acreage for miscellaneous activities, 
and an amphitheatre for spectators are included. 

The two indoor standard-sized gymnasiums 
connect with the auditorium. Both are on a 
level with the stage and may be united with it. 
Boys’ and girls’ dressing rooms, shower and lock- 

3 

the ground floor and is equipped with 150 seat- 
ings and with a small stage. 

Provision ror AcapEMiIc ACTIVITIES 

The classrooms occupy the bulk of the areas 
on the main and second floors. Three study halls, 
two on the main and one on the second floor, 
correlate with them. The main study hall on the 
second floor also connects with the school library, 
which offers accommodations to 100 students. A 
lecture room with a similar capacity and equipped 
with visual apparatus also connects with the 
library. The library, study hall and lecture room 
are thus arranged en suite and all three overlook 
the forecourts formed by the projecting wings 
of the building. 

0 
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There are seven science laboratories; two for 
chemistry on the second floor, separated by a 
lecture room, two for physics, also on the second 
floor. The agricultural and biology laboratories 
are located on the ground floor in order that ready 
access to the out-of-doors may be secured. The 
entrances to the agricultural - laboratories are 
arranged so that tractors, farm machinery and 
live stock may be brought in for demonstration 
and study. 
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Four large undivided areas supply the shop 
space. Sub-divisions will be cared for by mov- 
able partitions in order to accommodate changes 
and readjustments in the vocational activities. 
All shop areas are located on the ground floor. 

Tue Home Economics 

id A cooking room 24’ x 53’-8” connecting with a 
model apartment, a sewing and millinery work 
room and a laundry are included in the home 

Locker Corridor 

SECOND FLOOR PLAN 

Provisions ror VocarionaL AcTIviITIEs 

As the school is located in the central part of 
the city and as it replaces the old high school of 
commerce, its commercial department is naturally 
extensive. Two rooms are provided for book- 
keeping, one for typewriting and one for office 
practice. The bookkeeping and _ typewriting 
rooms are each about 24’ x 38’ in size and are 
arranged en suite on the second floor. The school 
bank, an office and a general store room are 
included in the group. 

economics equipment. They are located on the 
ground floor with the lunch room facilities which 
are arranged to care for 800 students at a time. 
A large community kitchen adjoins the lunch 
room and the group is equipped with a laundry, 
storage space and accessory rooms. 

Art anp Drawine 

The central portion of the building is carried 
up to include an additional floor and this space 
is divided into the various arts and crafts quar- 
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ters and printing. A commodious art work room 
(25’-2” x 62’-11”) a commercial art room, a 
ceramics laboratory, metal working room, three 
class rooms and two store rooms constitute the 
group. All open to a top-lighted art gallery 
corridor. 

Tue Mecuanicat PLant 

It is planned to locate the power plant in close 
correlation with the shop wing, for the reason 
that in this location it will present educational 

74 

opportunities not otherwise obtained. Its location 
in the central portion of the shop wing will insure 
safety, and will minimize underground connection. 

Costs 

The total cubical content of the school is 
3,726,000 cubic feet. The contracts were let at 
a cost of 28.42 cents per cubie foot, making the 
total cost $1,059,092 or approximately $529 per 
capita. 
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UPPLEMENTING a series of articles on 
Color in Architecture, recently presented in 
these pages, a word should be added upon 

certain aspects of technique in the use of the clay 
products which today offer the principal oppor- 
tunity for color expression. 

Clay becomes usable 
for building purposes Sete 
only after it has pass- 
ed through a firing 
process reducing it to 
the necessary hard - 
ness. In this process 
all perishable su b- 
stance in the clay is 
consumed and as the 
latter is a natural 
product, however re- 
fined by preparatory 
treatment, irregulari- 
ties of form are bound 
to occur in the shrink- 
age resulting from 
this consumption. 
From what has been 
already said about va- 
riations of color simi- 
larly occurring, this 
corresponding formal 
limitation should be 
frankly accepted as 
belonging to the very 
nature of things in a 
ceramic product. Con- 
sistency in the use of 
such a medium re- 
quires that its nature 
in all points should 
be regarded, and col- 
oring which is frankly 
ceramic demands form 
which is frankly ceramic. Similarly the quality of 
modeling in ornamental design should be that nat- 
urally yielded by the nature of wet clay before be- 
ing dried and burnt. Wet clay cannot be chiseled 
and given the sharp edges of a finely grained mar- 
ble or stone. The rigid character which is insep- 
arable from the carving of a hard resisting sub- 
stance has no place in the modeling of one which 
yields with the most plastic freedom to the touch 
of the bare hand. Yet we find everywhere a de- 
mand that modeling in a product like terra cotta 
shall be finished “sharp and true,” the result be- 

naturally manufacture. in the 
somewhat 

TECHNIQUE IN CLAY PRODUCTS 

BY F. S. LAURENCE 

Executive Secretary, National Terra Cotta Society 

Detail from an ancient Italian villa illustrating free treatment of 
Terra Cotta in line, form and finish, these qualities occurring 

Color is red, 
similar modern application shown on page 3860 affords 

an interesting study of comparative effect in these points 
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ing that it often presents an aspect of mechanical 
rigidity entirely antithetic to the feeling’ of a 
yielding clay reduced to intense hardness by the 
freely playing action of flame. 

The same applies to the results commonly 
demanded in jointing and alignment. An exami- 

nation of the terra cot- 
ta work of the early 
Italians shows that they 
took their material as 
the kilns gave it to 
them, neither worry- 
ing about the frank 
presence of the neces- 
sary jointing nor seek- 
ing to reduce this to 
mechanical accuracy 
through grinding or 
other arbitrary treat- 
ment of the fired 
pieces. The result was 
that while their align- 
ments and curves were 
to some extent broken 
and irregular the ef- 
fect, when associated 
with a consistently 
free treatment of mo- 
deling, exhibits all the 
charm of a freely han- 
dled crayon drawing 
and it is this spirit 
which is appropriate 
to design in a clay ma- 
terial both in the treat- 
ment of form and the 
handling of color. On 
a previous page refer- 
ence was made to the 
feeling of a_ loosely 
handled water color in 

wash and this we do not commonly associ- 
ate in rendering with the tight precision of 
nicely finished pen drawing for the expres- 
sion of line and form, much less any em- 
bodying use of the ruler and compass in the final 
touch. Clay mediums, in other words, present a 
possibility of realizing in actual construction the 
charm of free hand feeling which is often the 
compelling interest in a rendering—one that not 
uncommonly captures the imagination of the 
client (and sometimes a jury). We all know 
what a highly artistic drawing may convey in 

unglazed. The 
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comparison with the coldly realized actuality of 
its execution in a building it is aimed to por- 
tray. 4 

In this connection, some of our most accom- 
plished architects have gone to extreme pains to 
secure in executed work results reflecting all the 

what will result under fire action has been largely 
eliminated. In chemical structure and the com- 
pounding of materials a similar certainty of 
command has likewise been achieved. In the 
manufacture of terra cotta, for instance, it has 
been found that by grinding and adding to the 
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Detail of entrance, Clawson School, Oakland, California 

J. J. Donovan, Architect 

Illustrating a flat treatment of Terra Cotta in mottled gray matt 
treatment) 

charm of early primitive process in various appli- 
cations of tile and terra cotta. The difficulty that 
has been met in this respect has lain chiefly in 
the fact that technical improvement in all lines 
of ceramic production has resulted in bringing 
these mediums to the point where uncertainty in 

glaze. (Design is equally appropriate for polychrome 

raw unfired clay a certain proportion of fired 
clay the unequal shrinkage formerly encountered 
in firing is largely overcome and the ware can 
be given a truer form and more even size than 
were formerly obtainable. Larger pieces can 
also be made, and in other respects a correspond- 
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Detail of Terra Cotta modeling in arched windows of the Ospedale Maggoire, Milan 

The irregularities of finish in burnt clay frankly accepted by the early Italians are nowhere better illustrated 
than in this instance. Note the soft contours and irregular edges and jointing. The modeling expresses 
perfectly the plastic nature of a clay medium under the direct touch of the hand. Coloring is also the natural 
result of the firing in its variations, which range from red to golden brown, burnt orange and sienna. This 

work was executed about the year 1456 A. D. and is still standing 
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ing technical improvement of the highest practi- 
cal value has been reached, greatly increasing the 
scope of possible applications. In all ceramic 
materials a technical advance of the most pro- 
nounced nature has been made in modern times 
and this fact must be recognized in developing 
any vital and appropriate technique for these 
mediums. We cannot go back to the individual 
craftsman basis of limited hand production and 
crude process which has yielded so much of sur- 
passing charm in the ceramic work of past periods. 
All we can hope to do is to recover so much of this 

ARCHITECT—THE ARCHITECTURAL REVIEW 

missible in certain specific mediums. But very 
little may be said in relation to the case of brick, 
especially the glazed varieties which may be 
included under the term ceramic material. The 
rigid limitations of the brick making process 
present no possibility of employing brick in any 
other way than frankly as brick. The jointing 
will always so announce it even where moulded 
varieties are employed. One circumstance in 
the.employment of modern brick stands out in 
very significant illustration of the permissive 
aspects of the principle formulated above. In 

Clawson School, Oakland, California 

J. J. Donovan, Architect 

A type of design in brick and Terra Cotta wherein color can often be used to enrich effectively simple construction, dis 
pensing with the need of formal enrichment and shadow for variety of interest 

lost quality as is compatible with the necessary 
conditions of production today and which lends 
itself naturally to the very much wider scope of 
use which the present development of ceramic 
mediums admits. 

LeGiTIMATE Errects In TECHNIQUE 

From this fact we may formulate the following 
definite principle of technique: A fundamentally 
correct employment of any material is the use 
which can be made of it in design without doing 
violence to its essential nature. 

Application of this principle brings up at once 
the question of what is permissible and not per- 

certain varieties of unglazed brick effects are 
being obtained variously designated as “tapestry” 
and “rug texture” surfaces. A literal construc- 
tion of these terms to mean the duplication in 
brick of exact characteristics of pile or weave so 
as to present the appearance of a woven fabric 
would seem to involve the utmost insincerity and 
inappropriate conception of medium. Even a 
similarity sufficient to justify use of the terms 
“tapestry” and “rug,” ete., which are employed 
for want of words equally convenient and 
accurate as description, suggests the idea of 
imitation which is so repugnant to the sincere 
designer. But is there after all any real basis for 
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(Reproduced from “Architectural Terra Cotta Standard Construction’”’) 
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ExamplesJof modeling in unglazed buff Terra Cotta which express well the quality and teeling ot clay work 

this objection? The suggestion of tapestry or 
rug fabrics in color and texture is quite readily 
obtainable under the modern process of brick 
manufacture. Their realization involves no 
straining of the nature of material, no forced 
inappropriate process or impracticable expense, 
but is something which is now quite naturally 
possible to the clay medium and as the approxi- 

a® 

a ace eg one 

- Se Ce, BP On ee Oe 

mation of effect does not include any yielding 
softness of the surface to the touch there is 
nothing in the problems of good formal design 
which forbids use to express significantly and 
consistently the fact of a solid wall surface. The 
obvious jointing, if nothing else, disposes of that. 
A “tapestry” or “rug texture” brick wall cannot 
be anything in appearance but a brick wall not- 

Terra Cotta panel for Chapel of St. John’s Hospital, St. Louis, Mo. 

Barnett, Haynes & Barnett, Architects 

Field in deep blue with gold stars; figures and border in warm gray, This design illustrates a simplicity not only in line 
with the best early precedent in ecclesiastical decoration but appropriate and economical for Terra Cotta 

858 
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A heavier type of cornice much more logically suited to the spirit of Terra Cotta and better adapted for color treatment either in 
monochrome or polychrome. In the latter treatment projection could be still further reduced by the judicious use of color in the 

spaces between brackets which could be made to accentuate depth, minimizing the need of shadow 

(Reproduced from “Architectural Terra Cotta Standard Construction’’) 
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withstanding the implication of these terms and 
the duplicating effort they may imply. 

In the case of terra cotta, however, effects ap- 
proximating other materials in color and texture, 
however naturally produced, encounter no such 
safeguard for preserving the identity of this ma- 
terial as we find in the rigid limitations of familiar 
brick jointing and where the design of ornament 
deliberately seeks to repeat the rigid feeling of 
stone carving the casual observer may readily 
mistake the medium. Limitation to the success of 
such intention occurs, however, where consistency 

=4 
’ 

designer to determine where a merely visual satis- 
faction of either kind is legitimate or if the aspect 
of sincerity in construction calls for the actual 
fact of larger size masonry units and a consequent 
selection of material affording this. (If we get 
too deeply into that we might have to rule out the 
whole system of clothing steel frame buildings 
with any covering simulating masonry construc- 
tion, as the sincerity of that in any form so 
applied is debatable. ) 

In this connection, a solution which is growing 
in favor with progressive architects is that a 

Detail of New York Orthopedic Dispensary Hospital, New York City 

York & Sawyer, Architects 

An application of red unglazed Terra Cotta and stucco similar to that shown in the Italian example illustrated on page 
353. The suppression of jointing and extreme precision of alignment are qualities commonly demanded in Terra Cotta 
to the detriment of its interest as material, Recognition of this appears to have led to pointing the joints with white 

cement to emphasize them frankly. Less 

in scale calls for monumental proportions in terra 
cotta pieces which are beyond the possibility of 
economical production and except where the 
expedient of concealed joints in certain ornamental 
features is practicable the identity of terra cotta 
is evident from its visible jointing. The expedient 
of rusticating alternate or more widely separated 
joints often adopted in stone and terra cotta may 
give the effect of larger units than commonly 
produced in either, but a difference in shade or 
coloring readily admitted by a ceramic medium 
may also be used to satisfy the eye’s demand for 
larger unit interest. It must remain for the 

regularity would have enhanced the character 

scheme of visible jointing for large wall surfaces 
in terra cotta may be made to assume a textural 
interest analogous to that occurring from the 
jointing of brick when spread over a large surface 
and as perfectly consistent in structural feeling. 
The writer recalls several instances of terra 
cotta construction where, intentionally or other- 
wise, the use of a moderate size unit readily pro- 
ducible in terra cotta yielded a most satisfying 
effect in this way. Where conditions admit, this 
solution appears to be preferable to that sometimes 
attempted of forcing the production of terra cotta 

(Concluded on Page 384) 
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DETAIL OF MAIN ENTRANCE 

EAST BROOKLYN SAVINGS BANK, BROOKLYN, N. Y. 

KOCH & WAGNER, ARCHITECTS 
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“EDITORIAL: COMMENT: 
OR ABOUT THE LAST TWENTY years 
the building, maintenance and repairs of 

schoolhouses in the City of Béston have been 
under a Board of Schoolhouse Commissioners, to 
whom is entrusted the sole supervision and direc- 
tion of this work. Individual architects are se- 
lected by them for the different buildings, the 
Board retaining under its immediate administra- 
tion only plans for the domestic engineering 
The Board has usually included one member 
who was a builder, one who was an architect and 
one at large, all appointed by the Mayor without 
confirmation by the City Government. The 
Board has at present something over $7,000,000 
of new work projected and for which appropria- 
tions have been made, and the administration of 
all this work is a task requiring a very carefully 
selected organization, and one which can be ad- 
ministered wholly in the city’s good. The mayor 
of the city, Hon. James M. Curley, has just ap- 
pointed on this Board as the architect member, 
Mr. C. H. Blackall, F. A. T. A., and the fact that 
the mayor made the selection entirely without 
solicitation, that it has absolutely nothing to do 
with politics, that Mr. Blackall’s record is such 
as to insure an honest and efficient administra- 
tion, is pretty good evidence that politics can 
ametimes work out for the good of the commu- 
nity, even under our cumbersome city government 
system. Mr. Blackall, an architect of many years’ 
training, is known to our readers by his contribu- 
tions to these columns, and by the large practice 
which has been illustrated in this journal from 
time to time. He brings to his work an experi- 
ence of many years in handling large enterprises, 
and he takes up the office absolutely free from 

any political affiliations which would in anywise 
interfere with the work. He enjoys a distinction 
not shared with many of those who are called 
upon to render public service, in that he is now an 

official in two cities, being chairman of the Board 
of Appeal in Cambridge and Schoolhouse Com- 
missioner in Boston, and that the mayor, who is 
a democrat and a politician, should have seen fit 

to appoint to such an important office a man who 
is not a citizen of Boston, has never been in 
polities and has not sought or asked for the job, 
certainly reflects great credit upo nthe mavyor’s 
willingness to procure the best service possible 
for the Department. The Schoolhouse Commis- 
sion in the past bas been ablv administered by 

Mr. Blackall’s predecessors. R. Clipston Sturgis, 

who organized the Department in the beginning, 
left a splendid record that his successors have 
striven to follow. The volume of work handled 
by the Department has greatly increased and 

there is a large accumulation of demands for 
new schoolhouses held in abeyance during the 
war which call for immediate attention. The 
City of Boston is to be congratulated on the 
action of its chief executive in making a deliber- 
ate choice in the profession of architecture of a 
man who is so thoroughly fitted to fill this respon- 
sible position. 

* * * 

N EXHIBITION OF ARMENIAN archi- 
tecture from the 6th to 13th centuries, the 

first of its kind ever shown in America, has just 
closed at the Avery Library, Columbia University. 
This display, a collection of water and 
drawings by Archag Fetvadjian, which represents 
a work of twenty years, and is the most complete 
study of Armenian relics ever undertaken, has 
been previously shown at the Musee Des Arts 
Decoratifs in the Louvre, the Victoria and Albert 
Museum in South Kensington and the Institute 
of British Architects in London. 

These fragmentary relics, the survivals of 
Turkish conquest, are fair indications of the 
possible fate of the Byzantine monuments of Con- 
stantinople, should the Kemalists be allowed to 
have their will, according to William B. Dins- 
moor, Avery librarian, under whose direction the 
exhibition was arranged. “In any case,” he 
added, “the monuments of Constantinople have 
been fully delineated and studied; the records 
necessary for the study of the history of architec- 
ture are nearly complete. 

“But the monuments representing the provin- 

cial development of Byzantine architecture in far- 
away Armenia—a development of such strength 
that even Constantinople had to call upon an Ar- 
menian architect to rebuild the dome of Saint So- 
phia—perished centuries ago and have been lost 
in obseurity.” 

Mr. Fetvadjian began his studies of Armenian 
architecture in 1900, already well equipped as a 
painter, after a decade of studies at Constanti- 
1ople and Rome and lengthy sojourns in other 
European Capitals. He was not an architect and 
therefore concerned himself less with problems of 
planning and construction than with motives of 
design. 

But this was all the more valuable, because it 
was a subject previously neglected, his immediate 
predecessors, Strzygowski and Rivoira, having in- 
vestigated rather the general form and structure 
of the buildings. As a result of the work of twen- 
ty years Mr. Fetvadjian accumulated about two 
thousand careful pencil drawings of archi- 
tectural motives, forming, it is said, the 
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most complete corpus of Armenian ornament 
ever undertaken. 

Nearly five hundred of these small drawings 
were shown in the exhibition, classified under the 
heads of capitals, panels, doorways, niche-heads, 
arches, mouldings, etc., for the most part carved 
with intricate patterns in relief. While these 
formed the major portion of the exhibition, at- 
mosphere was lent by a series of twenty-seven 
views in water color, executed with the clarity of 
photographs, and representing the most impor- 
tant of the ruined buildings in their entirety. 

In these larger views the general distribution 
of the ornament shown in the small drawings was 
to be seen, as well as the forms of the churches 
and the palaces, and the methods of construction. 
To assist in the interpretation of the designs, some 
of the more important illustrated books, giving 
plans and photographs, were selected from the 
scanty literature dealing with the subject, and 
were placed at the disposal of the visitors. A 
dozen of Mr. Fetvadjian’s drawings of women in 
native costume are included in the exhibition, be- 
cause of their decorative value. 

In commenting on the scientific value of Mr. 
Fetvadjian’s researches, Mr. Dinsmoor said: 
“Last year some of us had the opportunity to hear 
the Austrian archeologist, Strzygowski, lecture at 
the Metropolitan Museum on the subject of Early 
Christian Art, and in the plans which he then 
showed, reproduced from his recent book on Ar- 
menian architecture, appeared designs which he 
regarded as forerunners of the Romanesque and 
Gothie styles. 

“Perhaps his enthusiasm led him too far; prob- 
ably the analogies were chance results of the un- 
deniably fertile invention of the Armenians; but 
in any case the problem is one which demands 
thorough investigation. This investigation should 
be based not only on plan and structure, but also 
on decoration and ornament. 

“To gather the facts required years of patient 
study and difficult travel; most of the investiga- 

tors, such as Lynch, Strzygowski and Bachmann, 
have had to be content with a single tour and the 
examination of the major problems. Now comes 
a native artist to supply the details.” 

* * * 

HE INTERNATIONAL COMPETITION 
now going forward for “the finest office 

building in the world” for the Chicago Tribune, 
is one of the most interesting International Com- 
petitions since the University of California. 
Many International Competitions like those 

for Australia and New Zealand have been handled 
from England and are apt to mean an English 
architect. In the case of the Tribune Competition, 
owing probably to the fact that there is a Paris 
edition of the Tribune, The French Government 
Society of Diplomés has applied for fifty copies 
of the program, and many of the New York 
offices are apparently also undertaking the work. 

The large size of the drawings will, however, 
set a natural limit to the number of competitors. 

The program is straightforward, simple and 
well turned out. It is unlike many of the pro- 
grams for competitions in the past. For instance, 
those issued by the Secretary of the Treasury, 
which are obliged to carry long lists of the exact 
necessities of many departments. There is noth- 
ing of this sort in the Tribune Competition, 
which states frankly within its limits it desires 
“the most beautiful office building in the world.” 

The program has been issued under the approv- 
al of the Illincis Chapter of The American 
Institute of Architects. The invited and paid 
competitors are: 

Bliss & Faville, San Francisco; Bertram G 
Goodhue, James Gamble Rogers, Benjamin Wis- 
tar Morris, and John Mead Howells, all of New 
York City; Holabird & Roche, Jarvis Hunt, D 
H. Burnham & Co., Schmidt, Garden & Martin, 
and Andrew Rebori, all of Chicago. 

One association has since been announced, that 
of Mr. Raymond Hood with Mr. Howells. 
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ARCHITECTURAL ENGINEERING 

SHORT METHODS FOR FOUNDATION DESIGN 
BY MERRILL M. BUSH, Reg. C. E. 

(Copyright, 1922, by Merrill M. Bush) 

ANY sincere workers in the field of 
concrete engineering have realized the 
lack of short comprehensive methods for 

solving modern problems in structural design. 
The result of engineering experience is at our 
disposal but it must be put into a workable form. 

By the use of auxiliary units it is proposed 
to reduce our calculations to the simplest mathe- 
matical form, and in this article the writer has 
shown the various steps by which he has derived 
the short methods for designing square concrete 

foundations. 
No attempt has been made to add to the theory 

of the subject, or to champion the use of any par- 
ticular stress or material, the sole object being 
the attainment of a method which insures speed 
in design, economy in construction and safety in 
operation. 

At the outset, the writer has accepted as 
sufficient for his purpose the schedule of stresses 
and assumptions shown in Plate 1, which are in 
accordance with the new Detroit Building Code. 

To form a guide in selecting concrete sizes it 
is necessary to introduce what the writer calls a 
hypothetical column. This is merely a square 
stayed concrete column having a sectional area 
of \? reinforced with I, of 1% of vertical steel 

but with not less than 4-5¢ bars. With % of 
1% of steel this column will sustain an average 
stress of 675 + [675 X .005 (10-1) ] = 705.37 

pounds per square inch, but this stress will be 
increased to 710 pounds per square inch to accom- 
modate small lightly loaded columns with mini- 
mum vertical steel. Supporting this ideal column 
whose side is Y will be a footing cap having a 
width, say, of 1-2/3 \ and a depth of 2/3 XY 
thus giving a projection beyond the column in 
the ratio of one to two. The proportions of the 
footing cap just mentioned are purely empirical, 
but justification for their use will be discovered 
not only in the fact that the load, column, footing 
cap, and the footing base can all be expressed in 

terms of each other, but also in the fact that ade- 
quate resistance to punching shear is obtained. 

The effective depth of the footing base, being 
the critical dimension in the design of the 

footing, deserves special consideration. 
to the schedule 

Referring 
of caleulations for depth d as 

shown in Plate 2, it will be observed that the 
ratio of column pressure to soil pressure gives 
the comparative size of the footing base in terms 
of the hypothetical column. Extracting the 
square root of the footing base area, the side of 
the footing is obtained which varies from 3.575 
to 5.85 times the side of the column X, depending 
upon the value of the soil. The schedule of 
stresses in Plate 1 specify that the allowable 
shearing stress on a vertical plane at a distance 
d out from the cap is forty pounds per square 
inch. But forty pounds per square inch on jd 
is equivalent to 0.88 x 40 = 35 pounds, on d which 
is reduced to thirty-four pounds to accommodate 
lower values of 7. The total shear on the vertical 
plane G H, at a distance d from the cap is equal 
to the soil pressure on the trapezoid A G H B, 

and this pressure is balanced by the shearing 
value of the concrete over the area G H times d 
at thirty-four pounds per square inch or 34 X 
144 = 4900 pounds per square foot. Following 
out the consecutive steps in Plate 2 a simple 
quadratic equation in d is arrived at of the form 
ax* +- bx + ¢ = O, the roots of which are 

-b+~b?-4ac 

2a 

Solving the quadratics corresponding to the 
various soil values d is found in terms of our 
hypothetical column, to be approximately 1714 % 
of the width of the footing base w, excepting in 
the case of a 3000 pound soil value which is about 
1514% of w. For the sake of uniformity d is 
adopted as being equal to 17144% of w for all 
soil values. 

The derivation of constants for use in design is 
shown in Plate 3. The center of gravity k of the 
trapezoid A C D B has been caleulated for each 
of the various soil values and expressed in terms 
of the footing projection p. But since this center 
of pressure only varies from 56.2% to 59.5% of 
the projection, it will err on the side of safety by 
accepting for practical purposes a value of k equal 
to 60% of p. The bending moment at the edge of 
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the cap is equal to the soil pressure against the 
trapezoid A C D B times 0.6 of the projection p. 
This bending moment in foot-pounds divided by 
the arm of the resisting couple 0.88 d gives the 
value of the total tensile or compressive force 
acting at the point in question. Dividing this force 
by the allowable unit tensile stress the required one 
way steel area in square inches is obtained in terms 
of the hypothetical column. But, since this column 
will sustain a load L equal to X? X 710 X 144 
=X? X approximately 102000 pounds, we can 

AMERICAN ARCHITECT—THE ARCHITECTURAL REVIEW 

may ,be regarded as performing the same function 
as the rivets in the flange of a plate girder. In 
the latter case, it can be stated that the “shear 
times the pitch is equal to the rivet value times 
the arm.” In the case of a square footing this is 
equivalent to saying that the shear on the line C D 
times a distance of one inch is equal to the total 
bond value, 150 A, of the bars in one direction 

times the arm jd. Referring to Plate 3, this 
‘aleulation for bond area is shown for each of the 
several soil values and results in A being equal 
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Assumptions used for Designing Footings 

substitute 1? — L -: 102000 in the expression 
for steel area A,. By this operation X? is elimi- 
nated entirely and an equation with A, and J as 
the only variables is obtained. This equation 
which is in the form « = my, is a straight line 
passing through the origin of co-ordinates, m 
being the tangent of the angle which the line 
makes with the Y axis. 

Having shown that the tensile steel area in one 
direction for any square footing is equal to the 
product of the load times a constant, it remains 
to be seen how this steel area should be distributed 
in order that the bond stress on the perimeter of 
the bars used will not exceed the safe working 
stresses allowed. With respect to bond, the rein- 
forcing bars in one direction across the footing 

to a constant times the square root of the load L. 
This expression for bond area is a parabola with 
its axis parallel to the axis of Y. The ratio of 
bond area to steel area gives the relation which 
the superficial surface of the footing reinforce 
ment per lineal inch must bear to its cross 
sectional area. A high bond steel area ratio is 
a property possessed only by bars of small eross- 
section, and while their use can be avoided by 
using a deeper footing base, the cost of the extra 
concrete and excavating offsets the advantage 
gained by using larger rods. In meeting the re 
quirements for bond, especially when using the 
higher soil values, it will be found necessary not 
only to use small bars but also to exceed the 
minimum steel area A. 
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Referring again to Plate 3, it will be seen that 
all of the dimensions of the cap and footing base 
can be expressed directly in terms of the square 
root of the load L. The particular advantage of 
this lies in the fact that with only one setting of 
the slide rule the various concrete sizes can be 
read, merely by varying the denominator. 

An examination of the footing design with re- 
spect to punching shear is most necessary before 
it can be given final approval and for this purpose 
the various steps in Plate 4 have been prepared. 
The soil pressure against any footing base dimin- 
ished by the area of its cap, 2.76 X?, is balanced 
by the shearing resistance of the concrete base 
over the length equal to the perimeter of the cap. 
Carrying out this simple calculation, it is found 
that the shearing stress at the cap has a constant 
value for each soil pressure and ranges from 
ninety-six pounds to one hundred and thirty-five 
pounds per square inch. In like manner, the 
punching shear at the hypothetical column is 
found to be of nearly equal intensity to that found 
for its corresponding cap. 

In the lower half of Plate 4 is indicated the 
values of punching shear at the perimeter of 
columns having various percentages of vertical 
reinforcement. For large hooped columns the 

values given for shear will be found somewhat 
conservative, but this is due to the fact that in 

conforming to the best practice a thickness of fire- 
proofing has been assumed that varies according 
to the size of the column. In this connection it 
is worthy of note that the increase in shear at any 
column is small as compared with the increase 
in vertical steel. 

In deriving the constants for use in design the 

writer realizes that he has followed a schedule of 
stresses that may differ from that used by other 
engineers, but in spite of this, it is believed the 
constants given will, with one exception, meet 
all requirements. The exception refers to the 
steel area A, when a lower tensile stress is used. 
Sut since j changes but little, it is only necessary 

to multiply the given area by the ratio of the 
stresses to obtain the new and larger area. 

Up to this point the discussion of square foot- 
ings has been entirely analytical, but judging from 
the character of the expressions for steel areus, 
bond areas and concrete sizes, it is quite evident 
that they can be plotted as straight lines and para- 
bolas thereby giving not only a graphical repre- 
sentation of this analysis, but also a fairly aeccur- 
ate means of determining the entire footing de- 
sign. Referring to Plate 5, it will be recognized 
that the first six curves represent the results of 
the last two steps in Plate 3, namely, the width 
of the footing base w and the _ effective 
depth d. By projecting any load against 

these curves from the left hand scale and tracing 
upward from the point of intersection, the values 
of d and w can be read on the upper and lower 
scales respectively. In like manner, the width of 
the footing cap can be read on the middle scale 

by using the last curve “ L + 192. In reading 
the depth d it should be remembered that this does 
not include the three inches which must be added 
for protecting the reinforcement. The thickness 
of the footing cap is obtained from the upper 
scale by projecting the load against the second 
curve from the left and thence tracing upward. 
The reason for using this curve for the cap thick- 
ness will be understood when the similarity 

between the curve / L + 40 and WL +> 39.7 
is considered. In the portion of the plate 
entitled “Steel and Bond Areas” lines and curves 
will be found for determining the tensile rein- 
forcement required. Using the same load scaie as 
before and tracing upward from the intersection 
of load and curve, the steel area A, at twenty 
thousand pounds per square inch and the bond 
area at one hundred and fifty pounds per square 
inch, can be read on their respective scales. 

In the above paragraphs the two course fvoting 
only has been considered, but in many cases the 
single course or capless footing is equally desir- 

able, especially for interior columns sustaining 
medium loads, or for columns in close proximity 
to tunnels, trenches and elevator pits. The deri- 
yation of constants for designing such footings is 
similar to the methods given for the two course 
footings, the only difference being that the column 
replaces the cap as the starting point of all caleu- 
lations. 

In order to give a complete plate of reference 
for designing either type of foundation, Plate 6 
has been prepared, which, with a slightly differ- 
ent notation, contains in addition to all the con- 

stants derived above, a schedule of constants for 

designing the capless or single course footing. In 
the central part of Plate 6, is scheduled under 
each soil value a pressure in pounds which is 
called the critical load. This critical load marks 
the point of transition from a footing design based 

on bond stress at 150 pounds per square inch, to 
a footing design based on tensile stress at 20,000 
pounds per square inch. In other words, a column 
footing sustaining a load less than the critical 
load will have its reinforcement determined by 
bond stress, while a column footing sustaining a 
load greater than the critical will have its rein- 
forcement proportioned according to the tensile 
area required. By first observing the critical 
load, the elements controlling the design of any 
square footing are known in advance. 

Entering Plate 6 with any column load and 
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Constants For Special Cases in Footing Design 

substituting in the various expressions for steel 
and concrete sizes and quantities, the architect, 
with minimum effort, commands a wide range 

of results without the use of tables, proper allow- 
ance being made for stresses other than those 
assumed in this article. 

RECENT DEVELOPMENTS IN WARM AIR 

FURNACE HEATING* 

BY F. R. STILL, Mem 

Some Facts Asoutr CrrcouLaTiIon STIMULATORS 

HEN the occupant of a house finds it im- 
W possible to heat his place, he does a little 

experimenting on his own account; he 
then calls in the furnaceman who does some more, 
usually without producing any marked effect on 
the job. Finally somebody suggests that “the only 
way to make this job work is to put in a blower.” 
Usually that is the wrong way to go about tt. 

Installing a blower for no other purpose than 
to overcome a defect by force, is an extravagance. 
Rightly applied, a blower will effect economies 
that cannot be duplicated in any other way, and 
they are not recommended for any other purpose. 

*Continued from page 337 of our October 11 issue 

Am. Soc. H. & V. E. 

Applying a blower to a furnace, should be for 
no other purpose than to remove the film of air 
in immediate contact with the heating surface 
more rapidly than it can be moved by gravity. As 
the film of air becomes heated, it carries away 
heat from the heating surface as it moves for- 
ward, and the more rapidly it moves, the faster 
the heat is removed because of a continuous film 
of cool air coming in contact with the hot sur- 
faces. The capacity of a furnace which is oper- 
ating under the most favorable conditions, can be 
increased from two to three times by using a 
blower. At Urbana this was demonstrated after 
alterations were made which had already increased 
the capacity by gravity circulation 1.8 times. 

With a limited height of chimney and a rea- 
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sonable limit to the flue gas temperature, the draft 
is fixed within rather narrow limits. The amount 
of draft fixes the rate of combustion, and the rate 
of the combustion fixes the amount of heat obtain- 
able from the fuel per unit of grate area. There- 
fore, with a fixed ratio of heating surface to grate 
surface, when the maximum heat transmission 

from a given amount of heating surface has been 
reached by gravity circulation, the only way to 
get more heat is to inerease the air movement over 
the surface, by a blower device of some kind, or 
install a larger furnace with larger flues, ete. 

The available pressure head is so slight in 
gravity work, that it needs but little resistance 
to stop the flow and sometimes completely reverse 
it. It does not require much additional pressure 
in many cases to set the air in motion and as soon 
as the ducts and flues become thoroughly heated, 
they will continue to operate satisfactorily. 

Wherever long horizontal or crooked ducts pre- 
vail, a blower must be 
installed which is large 
enough to handle all the 
air that will be required 
to convey the maximum 
amount of heat into the 
building. Unless one 
is prepared to have such 
a blower operate con- 
tinuously when heat is 
required, he may be dis- 

heat a building. Many of such devices have long 
since passed out of existence, and have been for- 
gotten. During the past two years, a new crop 
has sprung up, one of which, Fig. 4, was recently 
tested at the University of Illinois and reported 
to the last meeting of the National Warm Air 
Heating & Ventilating Association. 

This particular device is intended to make it 
possible to heat a building by circulating air at 
low temperature instead of at high temperature, 
thus avoiding hard firing with its inevitable waste, 
repairs and renewals to the furnace. Higher ef- 
ficiency can be obtained under all weather and 
operating conditions and less attention will be 
demanded by the furnace to get satisfactory re- 
sults. 

Tests made on this device show that at a 
register temperature of 120 deg. it is possible to 
induce 60 per cent more air to flow than by gravity 
and at the same time get an overall efficiency 20 

per cent higher. As 
the register temperature 
rises, the gain becomes 
gradually less; thus, at 
180 deg., the amount 
of air induced to flow 
over and above what 
would flow by gravity is 
35 per cent more and 

the overall efficiency is 
but 3 per cent more. 

appointed in the re 
sults, as it becomes 

Please bear in mind 

that this gain was ef- 
rather costly to pay 
for electric current as 
well as coal for 
continuous operation. 

The reason why such a blower must operate 
continuously and not occasionally, as a circulator 
can be operated, is this: Some of the leaders offer 
very little resistance to the flow of air, whereas 
some of the others offer a great deal. Therefore, 
dampers must be inserted in such leaders offering 
but little resistance, so as to make them equal the 
resistance of the others. If this is not done, the 
bulk of the air will blow through the leaders hav- 
ing the least resistance, with the result that little 
would be gained in the delivery of more air or 
more heat to those rooms requiring a greater 
amount. 

By making such adjustments of the dampers to 
equalize the flow, it introduces so much resistance 
to the whole plant that the furnace is unable to 
heat any part of it by gravity circulation alone. 
That is why. the blower has to run all the time, 
when one is installed with the expectation that all 
of the air required by the building will have to 
pass through it. 

All kinds of devices have been developed to 
stimulate the flow of air from furnaces without 
having to handle all the air required properly to 

Fig. 4. Device to Stimulate fected after alterations 
had been made in the 
furnace so as to get the 

best possible results by gravity circulation. The 
comparative results obtainable are shown in Fig. 5. 

This circulator was designed to induce the flow 
of several times the volume of air that the blower 
of itself will handle. It, therefore, consumes 
so little current that the cost of the fuel and the 
electricity combined, even if the circulator is run 
continuously, amounts to less than the fuel alone 
would amount to when similar results are pro- 
duced, if such a thing could be effected. 

It offers no obstruction to the flow of air in the 
recirculating pipe, so that the furnace can be oper- 
ated without the blower running just the same as 
though nothing were there, and the result will in 
no way be different. When more heat is wanted, 
the circulator can be started, and without opening 
the drafts, the same volume of heated air can be 
obtained as can be obtained by gravity at tempera- 
tures 60 to 80 deg. higher. If the same velocity 
could be produced by gravity as with the circula- 
tor at low temperatures, this device would be un- 
necessary. The only other way to accomplish 
corresponding results, would be to make the lead- 
ers large enough to convey the required volume at 
the low temperatures. In most cases this would 

Flow of Air from Furnace 

379 



THE AMERICAN 

be impracticable for lack of space, and besides, 
the efficiency of a furnace falls off so rapidly under 
such conditions that nothing like the same economy 
could be attained as with the circulator. 

Some day circulators of some kind will be con- 
sidered as necessary as any other part of a furnace 
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Fig. 5. Chart showing comparative Results on Furnace tested with 

Forced and Gravity Circulation 

plant. They will not be looked upon as some 
thing to fall back upon to make a defective plant 
acceptable, but they will be considered as an eco- 
nomical necessity, by means of which air can be 
circulated at more healthful temperatures, re- 
gardless of weather conditions. 

The work done by Professor Willard and his 
staff at the University of Illinois, under the direc- 
tion of the National Warm Air Heating & Ven- 
tilattmg Association, is a wonderful accomplish- 
ment. It means more to the future success of the 
furnace business than most of those who have had 
direction of this work fully realize. In the adop- 
tion of the code, herein referred to, a foundation 
has been laid for progress and improvement. As 
previously stated, the code is not perfect, but with 
a good foundation on which to build in the future, 
amendments can be made to correct and improve 
the code as progress and further knowledge seems 
to indicate. 

3etter furnaces will undoubtedly be designed, 
as they are certainly needed. None of the fur- 
naces on the market are what would be considered 
a first-class design for a convector. Too much of 
the heat generated in a furnace is now wasted by 
radiation. There is no reason why a furnace 
cannot be designed which will show an efficiency 
ranging between 80 and 90 per cent. There is 
no furnace on the market today which will show 
better than about 60 per cent. 
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It is estimated that there are about 10,000,000 
homes without furnaces in this country in climates 
where heat is necessary, and it is also estimated 
that 80 per cent, or 8,000,000 of these homes 
could be equipped with furnaces so that if this 
business could be developed it would amount to 
over two billion dollars, not including replace- 
ments. Thus one gets an idea of the importance 
of the work being done to standardize furnace 
practice. It has been further estimated that if 
those who have inefficient and ancient equipment 
could be induced to install modern furnaces it 
would be sufficient to keep the present industry 
busy for five years. 

Owing to the poor success so frequently attend- 
ing the installation of warm-air furnaces in homes 
of moderate size the furnace business has grad- 
ually gotten down to the stiffest kind of competi- 
tion and about the only thing that recommends it 
to the average man is its low cost in comparison 
with steam or hot-water heat. Undoubtedly if it 
is put on a more scientific basis better installations 
will be the result and the public will gather confi- 
dence and will be willing to pay more money for 
a properly installed furnace, as it has many attrac- 
tive features to recommend it. In some classes of 
buildings it is preferred to the complicated steam 
or hot-water systems and the expense necessary to 
install this type of apparatus. 

Standard Roofing Materials 

R. GARDNER C. COUGHLEN, Secretary 
of The American Specification Institute, 

19 South La Salle Street, Chicago, Ill., informs 
Tue American Arcuirect that the Institute has 
in the course of preparation a specification on 
what is commonly termed “Composition Roofing,” 
including in this class the ordinary tar and gravel 
roofings and the more modern smooth surfaced 
coatings. 

It might be well for those who are interested 
in standardizing roofing materials to get in con- 
tact with the Specification Institute. 

Standard Suspended Ceiling Specifications 

HE Associated Metal Lath Manufacturers, 
Edison Building, Chicago, Ill., have adopted 

standard minimum safe specifications for sus- 
pended ceilings. 

In announcing the fact that copies of these 
specifications may be had free on request, Mr. 
Wharton Clay, Commissioner for the Association, 
says, “It is to be regretted that much suspended 
ceiling work is being erected in a sub-standard 
manner, and if failure occurs, it will be through 
no fault of the manufacturers.” 



DEPARTMENT OF SPECIFICATIONS 
OUTLINE FOR CONCRETE SPECIFICATIONS 

XXXT. 

A. 

(ConTINUED ) 

WaALKs * 

Walks may be placed on earth sub- 
grade or on structural slabs. for 
walks placed on earth the sub-base 
must be prepared as noted under 
XXVIII, Floors, paying particular 
attention to spaces that have been 
filled recently. The importance of in- 
suring sufficient puddling, tamping 
and general solidity of the sub-base 
cannot be over-emphasized 

For walks placed on structural slabs 
such as slabs over excavated spaces, 
under street walks, it is essential only 
to make sure that the structural slab 
will be leveled off sufficiently to as- 
sure the minimum thickness that is 
most desirable for the sidewalk base 
course under such circumstances 

Where walks are to be placed on 
structural slabs and extending over 
earth fill, make sure that reinforcing 
noted in previous articles will be sup- 
plied 

Walks that are to be placed on struc- 
tural slabs cannot be expected to be 
made absolutely watertight, therefore, 
specify waterproofing to be placed on 
top of the structural slab, extended 
up on intersecting surfaces such as 
foundation walls and where necessary, 
down on curb or retaining walls so as 
to prevent seepage of water through 
joints in work or between walk and 
adjoining surface. If felt membrane 
is used, the finished waterproofing 
course should be protected immedi- 
ately with a coat of cement mortar, 
mixed one to three to prevent break- 
age of the membrane during the plac- 
ing of walk base course. Where other 
systems of waterproofing are used such 
as surface applied materials, either in 
liquid form or in. the form of troweled 
coatings, protective measures must be 
specified as the specific case may re- 
quire 

For large walk areas and especially 
for areas on structural slabs over fin- 
ished basement spaces, provision must 
be made for expansion joints. For 
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such joints provide thin, wedge-shap- 
ed strips of a width of the thickness 
of the walk base and topping. The 
climate must be considered so far as 
the placing of expansions joints is 
concerned, but it usually may be con- 
sidered sufficient to provide such 
joints not less than six feet on centers, 
longitudinally and laterally. If side 
walk lights are used, the facings of 
expansion joints over walk slabs will 
be controlled to a large extent by the 
positions of the units. In other cases 
the locations of joints may be deter- 
mined by center lines fixed by archi- 
tectural features. For expansion 
joints in walks on earth, the location 
probably will be determined more by 
arranging the walk in rectangles of 
pleasing forms with controlling fea- 
tures of expansion only 

Where walk lights are to be provided, 
specify whether they are to be precast 
or cast in place. Each type has its ad- 
vantages, although as a general prin- 
ciple, it may be assumed that any 
product finished as far as possible in 
the shop will excel in general char- 
acter a similar article made up in the 
field. Specify kind of glassware to 
be used. There are several available 
types, any one of which may be pre- 
ferred for particular uses. If the 
strength of the finished walk light slab 
is equal in all cases, common sense 
considers that glassware permitting 
the greatest area per square foot of 
surface to be the best. A new feature 
in the testing of glassware is the ex- 
amination by a polariscope or scleri- 
scope. Either of these tests will re 
veal visually defects that should con- 
demn the glass. A test of this nature 
should be specified, and as testing ap- 
paratus is simple the specification 
writer should feel assured that tests 
may be made in the field as well as 
in the shop. The glass should, of 
course, be tough but not brittle, should 
be standard in form, and should be 
of a type permitting replacement with 
ease. Although it is customary to 
provide a waterproofing or expansion 
joint between glass and surrounding 
concrete work, the specification should 
include such requirements. Where 
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slabs are cast in place, the topping 
will be provided as specified\below. 
The precast slabs should have the top 
finish specified to be similar to the 
topping for the general walk surfaces 
especially in those cases where granite 
chips or one of the abrasive aggregates 
may be used. For precast slabs, the 
specifications must require the build- 
ing-up of foundations under the slabs 
to raise them to the walk level, as they 
very rarely are of equal thickness with 
the walk. For slabs cast in place, such 
foundations will be provided when 
the slab is being poured 

It is often necessary to build curbs 
in connection with sidewalks. Where 
local ordinances or regulations gov- 
ern, the specification writer must be 
familiar with them. Where no con- 

trol is had, the curbs should be formed 
directly with the walk and carried 
down at least twelve inches below the 
level of the paving at the curb. If 
the old curb, or its adjoining curbs 
have flaggings, new flagging must be 
provided in conerete. Provide curb 
bars in the corners of the curbs where 
it is possible that traffie will be suffi- 
cient to wear down the corners, espe- 
cially at street intersections. Sever- 
al special types of curb bars are avail- 
able, or if desired, a protecting bar 
may be formed out of a tee with the 
stem laid horizontal. No matter 
what curb bar is used, anchorage 
must be substantial, and at the ends 
of curbs, it is better to bend the bar 
at a sharp angle into the curb if the 
weight of the bar will permit, or to 
grind the bar down to a feather edge 
to prevent steel tires from digging 
into the bar and breaking it away at 
the ends 

Placing of concrete should be con- 
ducted generally in accordance with 
suggestions laid- down previously. 
Where waterproofing has been placed 
over structural slabs, care must be ex- 
ercised not to break through the pro- 
tecting membrane. The concrete 
must be leveled off at the proper dis- 
tance below the finished level to re- 
ceive the topping, and only so much 
base should be laid as can be finished 
with topping before the end of the 
working day. Where expansion joints 
are being formed, require that care be 
exercised not to displace the joint 
strips, and to work the concrete tight 
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up against the strips to insure smooth 
edges for later calking. Where walks 
are being laid against buildings hav- 
ing granite or limestone or similar 
bases, or even against brick surfaces 
where splashing would be undesirable, 
require that suitable means be pro- 
vided to prevent splattering of ce 
ment for concrete. This may be ac- 
complished by means of ordinary 
building paper or canvas strips, eith- 
er of which may be removed immedi- 
ately after concrete base is placed 

Unless local ordinances govern, it is 
generally sufficient to provide base 
course for walks on earth five inches 

thick, and for walks on structural 
slabs, the base may be four inches 
thick 

TopPine 
Topping for floors within buildings 
and for walks or other exterior sur- 
faces, should be specified together, as 
the operations in either case are simi- 
lar. For floors that are to receive cer- 
tain types of finished floor covering. 
such as cork tile, the composition of 
the topping should be such as to per- 
mit the penetration of nails for hold- 
ing the finished flooring while the ad- 
hesive is setting. Several composi- 
tions are available that are of such a 
nature as will permit the penetration 
of nails, holding them with sufficient- 
ly strong grip. The specification 
writer should be familiar with these 
compositions. The topping should be 
composed of one part cement to two 
parts clean, coarse sand of grade that 
will permit perfectly smooth troweling 
but not so small that fine hair cracks 
will develop. It is not advisable to 
use more sand in proportion to the 
cement as the proportion given should 
be changed more in favor of cement 
rather than sand 

Hardeners for cement topping are 
coming into vogue to a very great ex- 
tent. While it is possible to secure a 
perfectly hard floor or walk topping 
without the use of hardeners, it is 
highly, improbable that satisfactory 
results can be obtained under usual 
working conditions in the field. The 
specification writer must determine by 
his own investigation the desirability 
of using hardeners, and whether hard- 
eners will be integral or surface ap- 
plied. Every manufacturer of hard- 



THE AMERICAN ARCHITECT—THE ARCHITECTURAL REVIEW 

eners will furnish specifications for 
the use of his material 

It is believed that the maximum 
thickness for cement topping is 114”. 
It may be said that this thickness is 
used only in rare instances, as 1” is 
generally sufficient for wearing sur- 
faces receiving the hardest wear, 
while 34” is quite customary for the 
average floor, walk or roof surface. 
It is not so much the thickness of the 
topping as laid down that counts, but 
rather the intimate contact that is had 
between the topping and the base con- 
crete 

Topping should be placed immediate- 
ly after base concrete is placed to in- 
sure intimate contact and _ bond. 
Where it is impossible or not prac- 
tical to lay topping almost simultane- 
ously with the base, some bonding 
agent should be used. . This bonding 
agent may be thin cement grout 
spread over the wetted surface of the 
concrete base or it may be some spe- 

cial bonding medium manufactured 
for the specific purpose. It will be 
well if the specifications called for 
the use of some sort of bonding me- 
dium where the contractor neglects to 
lay topping immediately after the base 
has been laid and before the concrete 
has taken initial set 

Only so much topping should be laid 
in one day as can be finished before 
the end of the working day. Where 
floors are being laid in rooms or spaces 
in which joints will be objectionable, 
the work should be so laid out that 
topping will be placed up to door 
thresholds or saddles, or other lines 
of demarkation that will be hidden by 
later construction or finish 

The topping should be _ troweled 
smooth to a glossy finish where direct 
traffic is to be borne, unless uses re- 
quire preference for a rougher sur- 
face, in which case the topping may 
be screeded and floated with wood 
floats 

Expansion joints in floors may be 
formed on column center lines or 
otherwise as may be desired. The lo- 
cation of expansion joints generally 
should be studied in connection with 
the structural concrete work where 
the frame work is of concrete. It is 
difficult to suggest hard and fast rules 
for these joints, as they are usually 
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provided through the topping only, 
and since the expansion of the base 
is of more moment, the joints in the 
topping practically serve one purpose 
—that of providing cleavage planes 
that will not be as apparent as they 
would be if appearing in the general 
floor surfaces. For expansion joints 
in walks, the topping should be car- 
ried up to the joint strips. Wherever 
joints are provided, they should be 
finished rounded 

Non-slipping surfaces may be pro- 
vided in topping for floors, walks, or 
other uses. The non-slip properties 
may be obtained by use of granite or 
other hard stone chips of fairly small 
size, or by use of a manufactur- 
ed abrasive, such as an electric fur- 
nace product. This aggregate may 
be placed in the topping while it is 
being mixed, but a cheaper way is to 
sprinkle it over the topping imme- 
diately before troweling is done, as 
only the aggregate on the upper sur- 
face exposed to wear is of economic 
value 
Where risers and treads are to be pro- 
vided, they may be placed either on 
the concrete structural work or on 
steel pau construction. For concrete 
stairs the usual procedure is similar 
to that followed for floor and walk 
work. For steel pan stairs, it is cus- 
tomary to provide a concrete base of 
sufficient thickness to leave 14” for 
topping 

If it is desired that the cement top- 
ping be of the best quality, the use of 
sawdust blankets should be specified. 
These blankets should be about two 
inches thick and should be kept wet 
for a period of from seven days to 
fourteen days, depending somewhat 
on the humidity of the atmosphere 
and the temperature. Specifications 
must require that sawdust is non- 
resinous and contains no other ingre- 
dients that may stain the topping. 
After the period for maintaining the 
sawdust blanket has expired, the saw- 
dust must be entirely removed 

When surface applied hardeners are 
used they will be applied after the 
sawdust blanket has been used. As 
suggested above, the specifications of 
the manufacturer of the material used 
will be so drawn in practically every 

(Concluded on Page 388) 
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Technique in Clay Products 

(Continued from Page 360) 

into pieces of extreme monumental size which its 
nature is not capable of readily yielding. 

Quite apart from any aesthetic standards there 
is a practical advantage in the reduced expense 
of construction which would follow development 
of a more appropriate technique for terra cotta. 
Wide projections in cornice and other features 
of relief depending for support upon hanging 
devices of iron and steel not only require the most 
careful detailing for security but illustrate an 
expense in the total for construction as now en- 
countered that might often be dispensed with. 
Moreover, they are in themselves not motives best 
adapted for color treatment. A flatter treatment 
for a material like terra cotta not only conduces 
to that absolute durability which is so well attested 
by early Italian and other uses of it in examples 
of over 500 years’ standing, but is more suited to 
the spirit of a clay material and in many cases 
enables a sufficient interest to be introduced in 

varied coloring to dispense with costly formal 
construction and its enrichment with expensive 
detail. 

Recognition of this has already produced some 
recent examples which contain the promise of a 
very interesting development. In the city of 
Honolulu, for instance, there has lately been 
erected an important building covering an entire 
city block where an attempt appears to have been 
made to follow a distinctively terra cotta tech- 
nique in the treatment of jointing, if not, per- 
haps, so noticeably in other aspects of design. 
Throughout the entire exterior, which is all in 
terra cotta, and illustrates an immense use of 
this material, not a single joint was ground, 
leaving the soft edge natural to a clay piece instead 
of the knife-sharp edge given by a rubbing bed 
as commonly demanded in terra cotta. A frankly 
appropriate design and treatment conducing to 
economy in the production of any material has 
a practical advantage in a time of high building 
costs, especially where it carries an artistic 
improvement in the result. 

Base of arcade pier in a modern building for Theodore H. Davies & 
Company, Ltd., Honolulu, T. H. 

Louis Christian Mullgardt, Architect 

Showing the soft edges of unground Terra Cotta pieces with slightly 
raked out joints, o~ being allowed to return over the edges. 
Color, a variable rown glaze verging to shades of olive green 
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LEGAL DEPARTMENT 
Conducted by 

CLINTON H. BLAKE, Jr., of the New York Bar 

T the conclusion of my article last month, I 
suggested various questions which were 
then left open, and stated that I would 

treat of them in succeeding articles. These ques- 
tions related to the right of the architect to dam- 
ages or compensation, where he is discharged or 
the work is abandoned or suspended and then the 
work is later proceeded with to completion. I 
suggested several variations of the problem, in- 
volving the case of an abandonment merely, fol- 
lowed by a subsequent completion; the case where 
the building is completed in accordance with the 
original plans, and on the other hand, in accord- 
ance with new plans prepared by another archi- 
tect; the case where the architect is discharged, 
without cause, as distinguished from the. case 
where his employment is simply terminated by 
the suspension or termination of the work. I 
also referred to the question of the right of the 
architect to continue to act as the architect of the 
work, after the suspension is terminated and the 
job proceeded with. 

In a previous article, referred to in the article 
last month, I discussed various phases of these 
situations, in those cases where no contract be- 
tween the architect and client existed. In the 
present discussion, I am assuming that a contract 
does exist substantially in the form of the 
standard contract of the American Institute of 
Architects, embodying especially the provisions 
of articles five and six of the Institute Contract 
and the ordinary provision that the plans, as in- 
struments of service, remain the property of the 
architect. 

Assuming these facts, if the building be aban- 
doned, the architect, as we saw last month, can 
only recover, under the Institute contract, the pro- 
portionate amount of the fee under the terms of 
articles five and six. If the work be again started, 
however, and completed after the suspension—in 
other words, if there is a suspension simply, and 
no permanent abandonmené—it would seem that 
the architect should be entitled to recover for his 
additional compensation on the cost of the com- 
pletion of the building, providing the building is 
completed in accordance with his original plans. 
Inasmuch as the plans belong, under the contract, 
to the architect and remain his property, the 
client, if he proceeds with the completion of the 
building under the plans, is making use of the 
services and property of the architect to that ex- 
tent, and the architect should be entitled, 
accordingly, to proper compensation therefor. 

If, after a suspension, the work be proceeded 
with, but under new plans, prepared by another 
architect, manifestly a different situation is pre 
sented. The standard contract does not, either 
in paragraphs five or six, or elsewhere, provide, 
in effect, that the client can dispense with the 
service of the architect, on payment of the propor- 
tionate amount due at that time, under the above 
articles, or provide what the rights of the architect 
may be, where the work is proceeded with after it 
has been suspended. It seems to me, however, 
reading these articles together and the contract 
as a whole, that the general intent of the contract 
is, that, if the work is suspended, the architect, 
on receiving his proportionate amount under arti- 
cles five and six, is paid in full up to that point in 
the building operation, and that, unless, when the 
work is proceeded with, his plans are used, his 
interest in the work is at an end. The effect of 
this is, as a practical matter, to give the client the 
right to dispense with the services of an architect, 
simply by declaring a suspension of the work, and 
then proceeding again under new plans prepared 
by another architect. 

As I have had occasion to point out béfore, the 
contract between the architect and the client is a 
contract of personal employment, and sound policy, 
based on the professional relationship, demands 
that the architect cannot force the client to con- 
tinue to employ him, if the client desires other- 
wise. On the other hand, we have seen that, if 
the client elects to dispense with the services of 
the architect, the architect may have a claim for 
damages in a case where he has been definitely 
employed as the architect of the whole job under 
an agreement which does not follow the form of 
the standard contract. Personally, I believe that, 
in fairness to the architect, the standard contract 
should be modified to the extent of definitely pro- 
viding that, if the work is continued after suspen- 
sion and completed in accordance with the original 
plans, the architect shall be paid the full amount 
due on the completed job, and that, if, after sus- 
pension, the client elects to complete the building, 
but to have a new architect and new plans, he 
must, nevertheless reimburse the original archi- 
tect for the full amount of his fee on the basis of 
the cost of the building under the original plans. 

It might be a fair modification of this last 
provision to insert a clause that, in the event that 
the cost of the completion under the modified 
plans is less than the cost would be under the 
original plans, the original architect is limited, 
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in his recovery, to the total cost under the modi- 
fied plans, and cannot compel the client to pay 
him a larger compensation, on the basis of a more 
expensive building than that actually erected. 
The- general proposition, however, that the archi- 
tect should have definite specified rights to addi- 
tional compensation, where the building is com- 
pleted after suspension, seems to me clear and 
eminently just. An architect does not undertake 
the work on the theory that it will not be com- 
pleted, and that he will be paid merely a portion 
of his fee, but on the theory that the job will be 
proceeded with to a final conclusion and the full 
fee paid accordingly. It is quite conceivable that 
an architect would not take up the job and go to 
the trouble and expense of preparing the prelim- 
inary sketches and the details and working draw- 
ings and specifications, if he knew that he were 
not to be allowed to complete the building or that 
the building was to be completed, after a tem- 
porary suspension of the work, under other plans 
and under the direction and supervision of an- 
other architect. 

There remains the question whether, where an 
architect is discharged without cause, the pro- 
visions of articles five and six apply, and are the 
measure of the amount of his recovery. It seems 
clear that this should not be the case. Article five 
refers specifically to a “suspension” and to an 
“abandonment.” It does not mention a discharge, 
and TI see no reason why its scope should be en- 
larged by construing it as including the discharge 
of the architect. It seems consistent, therefore, 
with recognized legal principles and fair dealing 
alike, that in the case of a wrongful discharge, 
the architect should be entitled to recover for the 
loss of his profit and not be limited to the propor- 
tionate amounts specified in article five. Cer- 
tainly, this should be the case where the building 
is completed in accordance with the plans which 
he conceived and the specifications which he pre- 
pared. 

LEGAL DECISIONS 
NE who enters into a contract in good faith 
does not fulfill the full measure of obli- 

gations under the contract, unless he fully 
performs the contract. An omission, however, 
which is trivial in its character, will, under certain 

circumstances and in special cases, be considered 
as compensated for by the allowance of the result- 
ing damage, and will not necessarily in every case 
be construed as the breach of a condition of the 
contract which will result in the forfeiture of the 
contractor’s rights. As a general rule, in case of 
the failure to perform, the cost of the replacing of 
the work which does not comply with the contract 
is the measure of damages, and the owner is en- 
titled to an amount of money which will permit 
him to complete, in accordance with the contract, 
unless the cost of completion is grossly and un- 
fairly out of proportion to the good resulting to 
the owner. When that is the case, the measure of 
damages will be the difference in value of the 
work done and the work which should have been 
done. <A contractor put in a different brand of 
pipe for plumbing in some instances from that 
called for by the specifications. It was found 
that the change in the character of the pipe was 
neither fraudulent nor intentional, but was the re- 
sult of an oversight on the part of the sub-con- 
tractor. The contractor offered to show that the 
pipe which was installed was of the same quality, 
appearance and market value as the pipe specified 
in the contract, that the two kinds of pipe were, in 
fact, the same thing, though manufactured in an- 
other place. The Trial Court excluded the evi- 
dence. It was held that this was error, that the 
evidence should have been admitted, as it would 
have supplied some basis for holding that the 
defect was insignificant and not vital, and that, 
under the circumstances of the case, the measure 
of the damages should not be the cost of replace- 
ment, which would be grossly out of proportion to 
any real damage suffered, but the difference in 
value between the two pipings, which would be 
either nominal or nothing. 

Jacob & Youngs, Inc., v. Kent, 230 N. Y. 239. 

CONTRACT to erect a building for a City 
provided that there should be paid the sum 

of $50 per day as liquidated damages for the de- 
lay in the completion of the work, if the work ex- 
tended over two hundred working days from the 
date when the notice to commence was given. De- 
fendant claimed that this was a penalty and void. 
The court held that it was not a penalty, but a 
proper liquidated damage clause, and that it would 
be enforced. 

Wells v City of Philadelphia, 112 Atlantic 867. 



LIGHT AS AN ELEMENT IN DECORATION“ 

HE important part played by artificial light 
in decorative schemes is apt to be over- 
looked. The point has often been empha- 

sized at meetings of the Illuminating Engineering 
Society. It has also been pointed out that lighting 
effects in turn are much influenced by the system 

of decoration. A white ceiling, when new, may 
be expected to reflect as much as 80 per cent of the 
light it receives; very light grey, green, or pink 
papers may reflect 60 to 70 per cent; intermediate 
colors, 30 to 50 per cent; the darker shades much 
less, while very dark papers may return only 5 
to 10 per cent of the light they receive. 

Undue loss of light through absorption not only 
diminishes the available illumination but has the 
drawback of suppressing the valuable “diffused” 
light coming from all directions that helps to 
soften shadows. In semi-indirect lighting colors 
of walls and ceiling play an exceptionally impor- 
tant part. It is inadvisable to use this method of 
lighting unless good white ceilings are available 
and can be maintained clean. In a recent test it 
was shown that refinishing some discolored walls 
and ceilings alone increased the available illumina- 
tion by 50 per cent. 

In rooms panelled in very dark wood lighting 
needs to be executed with special care. At a re- 
cent discussion of the Illuminating Engineering 
Society some interiors of public buildings deco- 
rated in this way were described. One Council 
Chamber, finished in very dark walnut, was 
lighted by a central cut-glass chandelier fitted with 
imitation candles and gas-filled electric lamps. 
Whatever one may think of the merits of such 
chandeliers their use amidst such dark surround- 
ings should not be encouraged, as the contrast be- 
comes too glaring. Another room, similarly pan- 
elled in dark walnut, was illuminated by concealed 
cornice-lighting, so that all light was received by 
reflection from the white ceiling. This effect also 
struck one as peculiar. It is doubtful whether 
total indirect lighting gives a good effect when 
the walls are so dark. It seems to accentuate the 
height of the room, and gives one the feeling of 
being imprisoned at the bottom of a well. 

The nature of the painted surfaces, t.e. whether 
matt or glossy, is also of interest from the lighting 
standpoint. Illuminating engineers prefer that 
walls with a dull finish should be used; otherwise 
reflections of light sources are apt to be distract- 
ing. A committee of the Illuminating Engineer- 
ing Society which inquired into the lighting of 
schoolrooms some years ago recommended that 
schoolrooms should be finished with warm white 
ceilings, that walls above the dado should be 

* Reprinted from a recent issue of The Architect, of 
London. 

light in tint, and that glossy and polished sur- 
faces should be, so far as possible, avoided. 

Good lighting, doubtless, should be unobtru- 
sive. Yet the lighting units may themselves play 
a part in the scheme of decoration. The first re- 
quirement is obviously that the source of light 
should be so shaded as to be of mild luminosity, 
agreeable for the eye to rest upon. Silk shades, 
either of a tint similar to the surroundings or of a 
color forming a pleasing contrast to them, give 
a pleasing effect, but are apt to harbor dust. If 
semi-indirect lighting is used this difficulty can be 
overcome by enclosing the silk within two con- 
centric clear glass bowls, the inner globe of pris- 
matic glass, so as to reflect the majority of the 
light upwards. 

A point that has been much debated by lighting 
experts is the treatment of interiors decorated in 
some distinctive style of the past. It is usually 
held that the fittings should also conform to the 
general period of design. Yet the mere introduc- 
tion of gas or electric lamps in a fitting originally 
designed for use with candles is an anomaly. The 
best that one can do is to screen the lights in such 
a way that their nature is not evident. But in 
modern buildings it may justly be contended that 
we should not continue to perpetuate styles of fit- 
tings intended for use in the age of candles, but 
should develop new fittings designed in accord- 
ance with the requirements of the present age— 
the age of electricity. 

There are many possibilities in lighting which 
did not exist in the past. Amongst these is the 
use of “artificial daylight”—.e. electric lamps 
equipped either with special tinted bulbs or with 
suitable screens, such that the light is converted 
into a close resemblance to normal daylight, re- 
vealing colors in their natural tints. Small units 
of this kind may be used to illuminate pictures, 
cabinets of china, and other objects whose delicate 
colors might be imperfectly revealed by ordinary 
illuminants. Alternately one might construct an 
artificial skylight, flooding the room with artificial 
daylight, and imitating more completely the con- 
ditions of natural lighting. 

There is another possibility in the use of arti- 
ficial light for decorative and artistic effects that 
seems to have been strangely overlooked, namely, 
the illumination of pictures and other surfaces by 
transmitted light instead of light falling on them 
from the front. The artist painting a picture on 
canvas in opaque colors, illuminated from the 
front, is at a great disadvantage. The greatest 
variation in tone possible with ordinary pigments 
does not exceed about 20 to 1, whereas in natural 
scenes and landscapes a range of brightness of 100 
to 1, or even 1,000 to 1, is probable. A sunset, 
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with a range in brightness that is very great in 
comparison with fields, trees, or other objects in 
the foreground, can be only imperfectly rendered 
by conventional methods. Moreover, even such 
contrasts as the painter can execute are apt to be 
lessened and masked by a mist of scattered, re- 
flected light from the surface. This occurs espe 
cially with oil paintings, while in pictures framed 
in glass reflections of surrounding objects are par- 
ticularly tiresome. The restrictions imposed by 
the limited tones of pigments have been acutely 
realized by certain artists in the past. Thus it 
is recorded that Turner, seeking to increase the 
darkness of a foreground in one of his pictures, 
pasted on some figures cut out of black paper. Yet 
artists today have not seriously considered the pos- 
sibility of securing a much greater range of bright- 
ness by painting with translucent pigments on silk 
or semi-transparent linen. An artist to whom 
the writer offered this suggestion contemptuously 
dismissed it with the remark that it was not art. 
In using this method one would construct behind 
the picture frame a shallow box, with white in- 
terior, fitted with electric lamps and giving a uni- 
form illumination. In front of this would be a 
sheet of glass on which the translucent picture to 
be illuminated is placed. Some Japanese paint- 
ings on silk would appear to great advantage if 
lighted in this way. If desired, one could use 
“artificial daylight” lamps to obtain natural ap- 
pearance of colors. 

The idea is familiar in some of the highly artis- 
tie hand-painted lamp shades. It has also been 
used with success in the pictorial advertisements 
used outside cinema theatres, etc., and there is 
now no great technical difficulty in getting pig- 
ments and linen of the desired translucent prop- 
erties. But it has not yet been studied in the 
higher fields of art. There seems no doubt that 
the method would give a much greater impression 
of depth and preserve more completely the illu- 
sion that one is looking at an actual scene or Jand- 
scape. If paintings so illuminated could be fitted 
into recesses in the walls of a room one would ob- 
tain a pleasing substitute for the real windows, 
by receiving the impression that one was looking 
out at an orchard, a river view or mountain scenery 
—an impression that is only very imperfectly 
conveyed by a painting illuminated in the ordinary 
way from in front. We should thus have a new 
decorative method, which would add greatly to 
the artistic possibilities of an interior, and enable 
effects to be secured that cannot be achieved at 
present. A particularly interesting development 
would be the selection of scenes in keeping with 

the period of the interior, giving the impression 
that not merely the contents of the room but the 
things outside of it also belong to a bygone age. 

Department of Specifications 

(Continued from Page 383) 

case that they will be copied verbatim. 
As surface hardeners are generally 
applied after plastering has been done 
and other finish materials are in place, 
specifications should require precau- 
tions to prevent the splashing of the 
solution or of washing water on all 
finish surfaces other than cement top- 

ping 
XXXIII. Progress Puorocrarus 

A. On the assumption that concrete spec- 
ifications cover reinforced concrete 
framework, the specifications should 
require progress photographs to be 
taken at certain intervals and to be 
of a size and obtained from varying 
points so as to provide a complete his- 
tory of the operation from start to 
finish. If the specifications cannot 
be so written as to fix definitely the 
number of photographs in any other 
way, it is suggested that they require 
two photographs for each month of 
contract time, the photographs to be 
taken at intervals to be determined by 
the architect. Photographs should 
be mounted on linen and provided with 
a binding edge affording a loose hinge 

Seventy Year Old Wooden Gas Pipe 

HE common impression is that iron is more 
durable than wood, but the fact is that under 

certain conditions wood often outlasts iron. In 
reconstructing the gas system at Canandaigua, 
N. Y., which was installed seventy years ago, it 
was necessary to take up 1,800 feet of wooden 
trunk line pipe. The engineers were amazed to 
discover that there had been no leakage from it. 
Although it had been lying submerged in water, 
it appeared to be as sound as when laid. The 
inside of the pipe was as intact as the outside. 
Nevertheless, an iron band which made a joint, 
was so badly rusted that it had to be removed. 
Not only was this ancient pipe intact, but chips 
from the borings showed that there had been no 
seepage of gas, the wood fibre not even being im- 
pregnated with gas odor. — National Lumber 
Manufacturers Association Information Bureau. 
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ANNOUNCEMENT 

HE Board of Governors announces that 
Mr. Ralph W. Yardley has tendered his 
resignation as member of the Board of 

Governors and the resignation has been accepted 
with regret. Mr. Yardley’s work while Chairman 
of the Board of Governors as well as during his 
term as member, has been an inspiration to the 
remaining members of the Board and much of the 
work that has been accomplished has been due to 
his earnest attention to fundamental details. 

Mr. R. E. Gilmore, of the office of Richard E. 
Schmidt, Garden & Martin of Chicago, has been 
elected to succeed Mr. Yardley on the Board of 
Governors. 

Exptanatory Norres 1n REFERENCE TO THE 

Form or SPECIFICATIONS TO BE IssuED By THE 

AMERICAN SpEcIFICATION INSTITUTE 

As stated in the note immediately following the 
title of the Tentative Specifications for Reinforce- 
ment Steel Bulletin No. 16 the form of this bul- 
letin conforms to the arrangement of Elements 
of a Specification as given in Bulletin No. 5 
Analysis of a Specification. The form of all 
succeeding bulletins on specifications will be in 
accordance with the same rules. 

Bulletin No. 5 may properly be termed a 
“vard stick” for specifications. It is not to be 
understood that use of this “yard stick” infers a 
blind adherence to the exact form suggested. Al- 
though the specifications to be issued by the In- 
stitute will be prepared insofar as possible in ac- 
cordance with the form of the “yard stick,” the 
individual is expected to exercise his own inge- 
nuity in fitting the general arrangement of a spec- 
ification to conform with the arrangement of his 
own specifications unless in his opinion The Amer- 
ican Specification Institute form seems more de- 
sirable. 

It is the belief of the Board of Governors that 
insofar as a standard form is concerned that which 
has been adopted in Bulletin No. 5 cannot be im- 
proved upon. The separation of a specification 
into eight main elements is a most logical separa- 
tion. All of these elements are present in any 
specification regardless of its length or scope or 
of the nature of its text. This applies with equal 
force to any document that lays down conditions 
that are to surround the purchase and delivery 
of any thing that is the subject of barter and trade. 

It will be noted in Bulletin No. 16 that a num- 
ber of captions appear without text of any kind. 
It is presumed that the members will find it pos- 
sible to insert text peculiar to the specific case 
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and that because of the variety of solutions it 
would not be possible to evolve a standard form 
for such captions at the present time. As the 
work of The American Specification Institute de- 
velops, it may prove to be of benefit to formulate 
standard paragraphs for some of these captions. 
In this connection it may be well to state that it is 
the belief of the Board of Governors that efforts 
toward the standardization of specifications should 
be directed only toward those acts and things that 
can just as well be done in one standard form or 
manner as in any one of the various forms or 
manners now followed by individuals. 

It is believed that when the form of specifica- 
tions becomes fixed to a certain extent, contractors 
in various parts of the country will be pleased to 
recognize specifications prepared by The Ameri- 
can Specification Institute and will feel sure of 
receiving fair and equitable treatment under the 
terms of the document. It is to be expected that a 
particular form of specifications used by various 
persons throughout the country eventually will 
have the effect of placing a “Hall Mark” on spec- 
ifieations that will immediately lift them far 
above the plane occupied by the average specifica- 
tion that is the rule today. 

Members are requested to study the specifica- 
tion given in Bulletin No. 16 and in succeeding 
bulletins as well as to analyze the subject matter 
of Bulletin No. 5 and earnestly endeavor to for- 
mulate criticisms that occur to them so that the 
Board of Governors will feel assured that the 
concensus of its members is reflected properly by 
these documents. 

TENTATIVE SPECIFICATION FOR REINFORCEMENT 
STEEL 

(The form of this bulletin conforms to the ar- 
rangement of Elements of a Specification as 
given in Bulletin No. 5, Analysis of a Specifica- 
tion. ) 

I. CONTRACT AND LEGAL 

1. Parties: 
2. Agreement: 
3. Terms of Payment: 

General Conditions: 
Regulations and Codes: 
Standards: 
Patents: 

II. ECONOMIC 

Score or ConTrRAcT: 

8. Drawings: 
9. Work Included: 

Metuop or ANALYSIS AND CoMPARISON oF Bins: 

10. Method: 
11.° Basis: 
12. Conditional Payment: 

Ill. GENERAL DESCRIPTIVE 

13.. Characteristics, Service Conditions and U| 
timate Requirements : 

IV. PRELIMINARY 

14. Shop Drawings: 

PREPARATIONS 

V. MATERIALS 

PRopPERTIES, CHEMICAL AND PHYSICAL: 

15. Bars: 
16. Wire: 
17. Sizes, Weights, Guages: 
18. Quantities: 

VI. METHODS 

PRoOcEsSEs: 
19. Spirals: 
20. Bending: 
21. Workmanship: 
22. Co-operation with Other Contractors: 

VII. SCHEDULES 

23. Schedules of Operation: 
24. Delivery and Completion: 

Marking and Shipment: 

VIII. RESULTS 

Inspection and Tests: 
Approval or Rejection: 

(Copyright 1922, by The American Specification Institute) 
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Hadleigh Apartments 
New York City 

A. P. CLARK, Jr., Architect W.G. CORNELL CO., Heating Engineers 

BOYLE-ROBERTSON CO., Builders 

The Hadleigh Apartments are heated by a battery of three 

No. 60 Smith Steam Boilers with Smokeless Furnaces. 

The No. 60 Smith Boiler with Smokeless Furnace by its construc- 

tion enables all volatile gases to be completely ignited thereby pre- 
venting smoke, which results in economy for the owner and comfort 

for the tenants and neighbors. 
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W. J. Jones, architect, has moved his office 
from 422 New York Building to 4078 Arcade 
Building, Seattle, Wash. 

Roy L. Jones, architectural designer, has moved 
his office from 5893 Moneta Avenue, to 311 
South Western Avenue, Los Angeles, Cal. 

Charlton & Birnbach, architects, have moved 
their office from 837 San Fernando Building to 
Room 833 in the same building, Los Angeles, Cal. 

Carl Werner, architect, has moved his offices 
from the Humboldt Bank Building to the West 
Coast Life Insurance Building, San Francisco, 
Cal. 

H. P. Knowles, architect, has moved his offices 
from 21 West Forty-ninth Street to the Straus 
Building, 9 East Forty-sixth Street, New York 
City. 

Robert H. Orr, architect, announces the remov- 
al of his office from 1301 Van Nuys Building to 
Suite 1300-1305, 724 South Spring Street, Los 
Angeles, Cal. 

Word is received of the death on October 1 
last, of Dudley McGrath of the architectural firm 
of Davis, McGrath & Kiessling, 220 Fifth Ave 
nue, New York City. 

The Watson Engineering Company, architects 
and engineers, 11 Trumbull Building, Warren, 
Ohio, are desirous of receiving manufacturers’ 
catalogs for their files. 

G. E. Strout, architect, has opened an office at 
201 Braley Building, Pasadena, Cal. Mr. Strout 
comes from Boston, Mass., where he practiced 
architecture for thirty years. 

It is announced that Claude N. Freeman, ar- 
chitect, formerly of Silverton, Oregon, has moved 
to Salem, Oregon, and the firm with which he is 
associated is now known as Freeman & Struble. 

Francis Chiaverini, formerly at 117 Broadway, 
Providence, R. I., and Wesley H. Blank, of Bos- 
ton, Mass., have formed a partnership for the prac- 
tice of engineering and architecture under the 
firm name of Chiaverini & Blank, with new offices 
at 32 Broadway, Providence, R. I. 
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PERSONALS 

The Seattle Chapter, A. I. A., recently gave a 
luncheon at the College Club in honor of W. R. 
5. Willcox who takes up his duties as head of the 
School of Architecture at the University of Ore- 
gon. 

C. C. and E. A. Weber, architects, formerly 
in the Miller Building, are now located on the 
fourteenth floor of the Ingalls Building, North- 
east corner of Fourth and Vine Streets, Cincin- 
nati, Ohio. 

Fay Spangler, architect, formerly of Santa 
Maria, and later with G. Albert Lansburgh, ar- 
chitect, of San Francisco and Los Angeles, is 
now practicing the profession of architecture in 
Santa Ana, Cal. 

John Tempest Walker, as an associated partner 
in the firm of Samuel H. Pitcher Company, Inc., 
civil engineers and architects, 44 Front Street, 
Worcester, Mass., will in the future direct the 
architectural activities of the company. 

Niels P. Larson, architect, of Salt Lake City, 
Utah, has reopened offices for the practice of his 
profession at 220 Community Building, at which 
address he will be pleased to receive manufactur- 
ers’ samples and building material literature. 

Charles H. Bebb, James Schack and B. Marcus 
Priteca, architects, of Seattle, Wash., have been 
named to represent the Washington State Chap- 
ter of The American Institute of Architects in 
formulating plans for the proposed B. P. O. E. 
$1,000,000 building competition. 

We are advised that Robert Murray Blackall, 
well known to readers of this journal by reason 
of his measured drawings of French and Italian 
details, has associated with Stanley Bruce Elwell, 
formerly of Grandgent and Elwell, for the prac- 
tice of architecture under the firm name of Elwell 
and Blackall, with offices at 44 Bromfield Street, 
Boston, Mass. 

Frank V. Mayo, architect of Stockton, Cal., 
announces the formation of an association for the 
general practice of architecture and engineering 
under the firm name of Mayo, Cowell & Bissell, 
architects and engineers. Offices have been es- 
tablished in the Bank of Italy Building, Merced, 
and the Williamson Building, 21 South San Joa- 
quin Street, Stockton, Cal. 
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Architecture and. 

Finance 
In building construction, architecture and finance go 

hand in hand. Eachis dependent on the other for results. 

S. W. STRAUS & CO. cooperate with archi- 

tects and builders in financing sound and 

profitable building operations, such as office 

and apartment buildings. 

We are always in the market for construc- 

tion loans on such properties, in the form of 

first mortgage bond issues, preferably in 

amounts of $500,000 upward. 

We invite inquiries for our booklet explaining the 
STRAUS PLAN and our service to architects. In writing, 

please specify 

BOOKLET R 

S.W. STRAUS & CO. 
ESTABLISHED 1882 7 OFFICES IN TWENTY PRINCIPAL CITIES 7 INCORPORATED 

NEW YORK Fee REI eee iii “fre ae CHICAGO 
Straus Building [elle . i Ph ne TM Com Straus Building 

Fifth Ave. at 46th St. i iS Fs ae Clark & Madison Sts. 

SAN FRANCISCO—Crocker Building, Market and Post Streets 

40 YEARS WITHOUT LOSS TO ANY INVESTOR 

© 1922—S. W. S. & Co. 



BOOK NOTES 

Estimating Building Costs 

A NEW edition of a book so standard that 
twelve editions were issued between 1904 

and 1913 seems hardly to call for comment by a 
reviewer. A simple announcement that a 1922 
edition, completely revised, reset and enlarged, is 
ready would appear to be sufficient. 

The work of Mr. Arthur does not seem, how- 
ever, to be known to all who should prize it and a 
world war was fought after the twelfth edition 
was placed on the market. The period of adjust- 
ment following the war has just now shown suffi- 
cient signs of stability to make a new edition worth 
while. For the reasons mentioned the 1922 edi- 
tion, we notice the author and publishers do not 
refer to it as the thirteenth edition, is deserving of 
notice. 

The author is a building contractor of many 
years’ experience but for several years past he has 
been busy on cost estimating, quantity surveying, 
appraisals, adjustments and arbitrations, for which 
work he is well fitted by temperament and expe- 
rience. Not the least enjoyable features of the 
book are the dryly humorous, at times sarcastic, 
comments scattered through the pages. Only a 
Seotchman is capable of adding such a flavor to 
a working manual. For example “The rule is 
simple, get the exact weight and multiply by the 
exact price. The trouble is in getting both.” 

How to get both is clearly shown. There is a 
refreshing absence of dogmatic statements. Under 
nearly every class of work are found estimating 
rules and practices of leading contractors. Where 
conflicts appear the author advises on the selection 
to make and shows himself generally opposed to 
averages. He has evidently published the better 
parts of his scrap book of private notes, collected 
from many sources, interspersed with the sage 
counsel of a veteran estimator who has staked his 
bank account many times on his own figures. 

The book has thirty chapters full of data. Mod- 
ern methods of measurement are given side by side 
with trade rules and old practices sanctioned in 
many places. To make the book of greatest value, 
and allow for differences in rates of pay, all work 
is given whenever possible in terms of output per 
hour. There is a wealth of tables together with 
many cuts to illustrate the text. This new edition 
keeps up the standard of older editions and de- 
serves like popularity. 

New Building Estimators’ Handbook, A Handbook for 
Architects, Builders, Contractors, Appraisers, Engineers, 
Superintendents and Draftsmen. By William Arthur. 
1922 Edition, Revised and Enlarged. New York; U. P. C. 
Book Company. Fabricoid; IIll.; 4%4x7 in.; 1002 pp. $6.00. 

Modern Plumbing Illustrated 

[s the year 1899 Mr. R. M. Starbuck put on 
the market a set of fifty small blue print plates, 

known as “The Starbuck Plumbing Charts.” They 
were remarkable for the small amount of text 
they contained, the idea of the compiler being to 
teach by illustrating methods of doing work. It 
was a new idea in giving instruction in plumbing 
and practical plumbers everywhere bought the 
plates. The following year they were enlarged 
and printed in book form with the title “Modern 
Plumbing Illustrated.” 

Proof that plumbing is an advancing, or at 
least a changing art, is shown by comparing the 
first edition of 1900 with the second which ap- 
peared in 1906; this in turn with the third edition 
issued in 1915 and it in turn with the fourth, 
revised and enlarged edition brought up to date 
in 1922. It is not a text book on plumbing, as 
such a term is generally understood, but is a col- 
lection of 67 well drawn plates illustrative of 
modern plumbing practice in American cities. The 
accompanying text is clear and free from tech- 
nicalities and long theoretical discussions. It is 
a book to recommend to inspectors serving on the 
staff of architects, as well as to health inspectors 
and all who must supervise plumbing installa- 
tions. 

Modern Plumbing Illustrated. By R. M. Si‘arbuck. 

Fourth revised and enlarged edition. New York, The 
Norman W. Henley Publishing Company. 407 pp. IIl. 
7%4x10% in. Cloth. $5.00. = 

Engineering Drawing 

[\ spite of the annual crop of books on drawing, 
some long time favorites show wonderful vi- 

tality. One has come in for review which has 
been a standard for many years in England. It 
is conventional in type and takes up the thousand 
and one things a draftsman should know, in 28 
chapters and an Appendix containing 5 chapters. 

The title, Engineering Drawing, may be proper 
for England but for America the title should be 
Mechanical Drawing which is the science and art 
of drawing with mechanical aids, as distinguished 
from Freehand Drawing. Only the most simple 
elements are given of machine drawing and noth- 
ing on the subject of machine design. The chap- 
ters on the projection of shadows are very good. 

Engineering Drawing. By John Maxton. New edi- 

tion revised with additional matter by Licut-Commander 
G. C. Malden, R. N. 251 pp., 313 figs. in text, 4 folding 
plates. 5x7% in. Cloth. New York: D. Van Nostrand 
Co., £3.00. 
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The Aircraft Industry is 
housed under Bonded Roofs— 
7 great permanent structures are devoted ex- 

clusively to the development and manufacture of 
aircraft. The three buildings pictured on this page— 
the big factory of the Curtis Engineering Corporation, 
Garden City, N. Y., the brick and glass Airplane 
Building at the Philadelphia Navy Yard, and the 
substantial Research Building at Langley Field, near 
Hampton, Va.—offer graphic evidence of the amazing 
development of this new industry. 

And these buildings, like many of the plants that 
house the other great industries of the country, are 
covered with Barrett Specification Bonded Roofs. 
These roofs, composed of successive layers of roofing 
pitch and felt,with a thick wearing surface of gravel 
or slag, combine proved durability with guaranteed 
freedom from upkeep expense. They also afford un- 
equalled fire protection. 

Barrett Specification 20-year 
Bonded ge Aeroplane 
Bldg., Phila. Navy Yard. 
Arch.: Navy Dept. of Wharves 
t? Docks. Gen. Cont.: Austin 
Co., Phila., Pa. Rfr.: Warren 
Ehret Co., Phila., Pa. 
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Barrett Specification 
Roofs on Curtts Engi- 
neering Corp. build- 
ings, Garden City, N. 
Y. Arch.: Bley ot 

Gen. Cont.: John Cow- 
per Co., Buffalo, N.Y. 
Roofer: Aug. Kuhnla, 
Brooklyn, N. Y. 
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Bonded for 
20 and 10 Years 

Barrett Specification Roofs are bonded against roof 
repair expense—Type “AA” for 20 years, Type “A” 0) 
for 10 years. The Surety Company Bond, absolutely ae 
protecting the owner from maintenance expense, is 
issued free of charge on roofs of 5,000 square feet or 
larger, in towns of 25,000 or more, and in smaller 
places where our inspection service is available. 

Copies of the Barrett Specification sent free on request. 

The Gani Company <> 

New York Chie Boston St. Louis 
Cleveland Cincinnati petrert New Orleans 
Birmingham Kansas City Syracuse E 
Peoria Atlanta Salt Lake City Bangor 
Wi gt Joh n Youngstown Milwaukee 
Toledo Columbus Latrol Bethlehem 
Elizabeth Buffalo Omaha Houston 
Denver Jacksonville rancisco 

THE BARRETT COMPANY, Lastyg: Mon’ 1 Toronto trea! 
Winnipeg Vancouver . John, N. B. Halifax, N.S. 
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S ation 20-year Bonded Roof .on Research Labor- 

airy ba Lengiy Field Va. Arch: Donn tS nt W oe, 
Gen'l ‘ont.: J. G. White Engineering Co., New York 

City. Roofer: Oiind hai-Monks Corporation, Norfolk, Va. 
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Safety of Non-Slipping Surfaces 

HE plan, inaugurated some years ago, to set 
apart a week in each year to well conducted 

propaganda, stressing safety and the measures to 
secure it, has proven to be a wise one. Results 
thus far achieved have exceeded even the hopes of 
those who are most optomistic in this matter. 

Not only has the public become better informed 
as to proper measures to assure safety to life and 
limb, but inventive minds all over the country 
have been stimulated to providing devices and 
accessories that would contribute to the safety of 
those who are employed in large manufacturing 
institutions throughout the country. 

Nor has the safety of the general public, both 
out-of-doors and in large interior gatherings, been 
overlooked. Regarding but one matter alone, there 

is the provision of the safe footing for that large 
number of people who are abroad each day and 
who travel in our subways, on the surface cars or 
in the elevated structures overhead. 

The necessity for the provision of the non- 
slipping surface on stairways, ramps, sills and 
platforms, has always been apparent, and when we 
know the many millions of people who are con- 
stantly about our streets and through our large 
buildings, and learn of the comparatively few acci- 
dents that occur through slippery surfaces, it would 
seem that in one direction progress has been made, 
and the safety of the pedestrian insured by the 
introduction of the many non-slipping surfaces 
that are everywhere provided and which we con- 
stantly walk over without even noticing their 
presence. 

Chicago to Have Aquarium 

HE city of Chicago is to have a municipal 
aquarium and fish hatchery erected in Lin- 

coln Park. It will be one of the largest municipal 
aquariums in the country and will cater especially 
to fresh water fish. 

Sacramento Architects Organize 

HE Allied Architects and Engineers Club of 
Sacramento, Cal., has recently been organ- 

ized with an initial membership of over 100. Mr. 
George Adams of the State Department of Archi- 
tecture was elected temporary chairman and Mr. 
D. E. Godfrey temporary treasurer. The follow- 
ing committee will draw up a charter and by- 
laws: T. E. Stanton, R. A. Herold, Leonard 
Stark, T. E. Tempest and George Calder. 
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Fire Hazards of the Fuel Shortage 

ANY new fire hazards are being introduced 
by the fuel shortage. Much soft coal is be- 

ing stored in the basements of dwellings, apart- 
ment houses and mercantile buildings and on the 
premises of factories. Spontaneous combustion in 
this is likely to start fires, and great care should 
be shown in the selection of coal and in its storage 

and use. 
The West will not receive its usual amount of 

anthracite this year, and soft coal must be used in 
stoves and furnaces constructed for other fuel. 
The large amount of soot deposited by soft coal is 
apt to clog the smoke pipes and chimneys and 
cause forcing of the furnaces, while the fumes and 
gases from soft coal will have a deteriorating ef- 
fect upon the mortar in chimneys and thus lead to 
defective flue fires. 

Many householders are investigating the pos- 
sibility of using fuel oil and kerosene burners in 
their furnaces, because of the difficulty in securing 
hard coal and their unwillingness to use soft coal 
because of the dirt and soot. This also will in- 
troduce serious fire hazards, because of the stor- 
age of oil on the premises, and the danger of feed 
pipes bursting and starting fires. No such appli- 
ance should be considered without ascertaining 
whether it complies with the underwriters’ re- 
quirements. 

Fire hazards which endanger the homes should 
be watched with special care, as the mothers and 
children run the greatest risk. All heating appli- 
ances should be installed and operated with con- 
stant attention to the unusual risks due to the 
changes in fuel, as well as to their ordinary dan- 
gers. Careful inspection should be made of all 
stoves, furnaces and flues before using them in the 
fall. 

LeBrun Traveling Scholarship for 1923 

HE LeBrun Scholarship Committee of the 
New York Chapter A. I. A., Julian Clar- 

ence Levi, Chairman, announces the holding of a 
competition for the award of this scholarship for 
the year 1923. The application and nomination 
blanks can be had of the Secretary of the various 
Chapters, A. I. A., or the LeBrun Scholarship 
Jommittee, New York Chapter, A. I. A., 215 West 

Fifty-seventh Street, New York City. The pro- 
gram will be issued the end of December and the 
competition drawings will be rendered about 
March 1, 1923. 
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