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ARCHITECTURAL TERRA COTTA CONSTRUCTION 
By EDWARD H. PUTNAM 

Part III 

N Plate 9 is illustrated a 
simple and effective con- 
struction of the dome, 
First Church of Christ, 
Scientist, at Boston. The 
inner dome is very thin, 
of reinforced concrete. 
Outside of the inner dome 
extending from the base 
to the apex are four-inch 

by four-inch “’T’’ irons, and horizontally 
around these are smaller ‘““T’s,”’ bolted to 
the others. In the 
second series the 
“T’s” act as shelves 
to bear the exterior 
shell of terra cotta. 
A dome unsupport- 
ed, or self-sustain- 

ing, would have a 
tendency to buckle 
at about one-quar- 
ter of its height, but 
the construction il- 
lustrated resists this 
tendency. Although 
massive in appear- 
ance the dome is 
remarkably light 
because of the nat- 
ural lightness of 
terra cotta, which 
in this instance is 
made much thinner 
than usual. (The 
recent development 
of a gold glazed 
terra cotta now 

makes it possible to 
erect a dome of gold 
in a permanently 

DOME OF THE FIRST CHURCH OF CHRIST, 
SCIENTIST, BOSTON, MASS. Rt 

BRIGHAM, COVENEY & BISBEE, ARCHITECTS unified. Another, 

enduring form at a cost that is not com- 
mercially excessive.) 

Concrete and terra cotta are frequently 
combined harmoniously. Often a building 
with concrete framework is entirely cov- 
ered with terra cotta, for architectural 
effect in modeling and color, or other pos- 
sible reasons. ‘The construction varies from 
steel construction, but the anchors and iron 
work must be adjustable in the same way 
(Plate 10). Holes are made in the plank 
forms for the anchors, and when the con- 

crete is poured the 
anchors become 
firmly embedded. 
Small rods are 
passed through 
holes in the ends of 
the terra cotta 
pieces, and the tops 
are cut away so that 

the workman can 
insert his hand and 
bend the anchor 
around the rod. 
The block is then 
filled with fine con- 
crete or cement. A 
dowel on the bot- 
tom of the imposed 
piece fits in the top 
of the lower course. 
The long rod 
through the pieces 
permits the anchor 
to be fastened at 
any point and by 
filling the pieces 
with concrete the 
whole building is 
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particular cases only, 
but serve to show in a 
general way the char- 
acter of terra cotta 
construction and in 
what way it differs 
from the construction 

~~“ of other materials. 
Plates 11 and 12, take 
up the individual points 
of construction — that 
most frequently occur, 
showing the right and 
the wrong methods 
and should be of es- 
pecial aid to the de- 
signer. ‘They are self- 
explanatory. 

Sometimes the ad- 
visability of using a 
material in which such 
care must be taken is 
questioned. ‘The an- 
swer is that the manu- 
facturer assumes all the 
care. Another answer 
is that the question 
arises simply because 
some of the builders 
are not accustomed to 

the use of terra cotta 
and do not understand 
it, and, therefore, the 
construction seems 
more involved than it 
really is. 

PLATE 9 

and perhaps better, form of construction is to 

fasten rods along the face of the concrete, by 
bending the anchors around them, place a 
short piece of rod in the hole provided in 
the end of each piece, and with copper wire 
fasten the short rod to the long one. By 
keeping the wire close to the terra cotta piece 
the short rod is made to support the adjacent 
end of the next piece, aa the wire—in the 
joint between—supports both. ‘This meth- 
od obviates cutting away the top bed of 
the terra cotta, a process which is trouble- 
some and expensive. 

As remarked at the outset, it is impos- 
sible to make set rules for terra cotta con- 
struction. The foregoing designs refer to 
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Perhaps in no other 
structural line does the 
manufacturer do more 

of the actual work. The only drawings 
the architects need supply in order to 
secure estimates are floor plans, eleva- 

tions, sections showing projections and 
sketch details. From these drawings the 
manufacturer makes his bid. On _ receiv- 
ing the contract he redraws the terra cotta 
in minute detail, showing the shape, size 
and location of every piece, the method of 
its attachment to the frame, and_ every 
anchor, rod and hanger. 

When the architect’s approval of these 
working drawings has been received the 
terra cotta manufacturer prepares a com- 

plete iron schedule from which the iron 
contractor makes his bid. If necessary 
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PLATE 10 

the terra cotta manufacturer supplies the 
iron, but it is generally simpler, easier and 
less expensive to have an iron manufacturer 
furnish it. 
i The best class of manufacturers maintain 
modeling departments that are probably 
as good as many of the established shops 
for architectural design. ‘They are made 
up of men who are not only familiar with 
terra cotta but thoroughly familiar with 
every style of architectural ornament, and 
in many cases contain men fully com- 
petent to execute figure work. The archi- 
tect can inspect the models by photographs 
which the manufacturer prepares, or by 
personal inspection. He has the advan- 
tage of changing the models in a finished 
state. 

All the manufacturer asks is that the 
material should receive proper treatment 
at the building. It seems almost incredible 
that terra cotta, frequently beautifully mod- 
eled and treated with several colors, should 
be taken from a carefully packed car, thrown 
into a cart and dumped on the ground as 
if it were common brick, but it often hap- 
pens. 

The mortar and concrete used in the 
setting and bedding of terra cotta should 
have careful inspection. Poor mortar made 
by careless builders admits water; water 
expands poor mortar, and expanding mor- 
tar—especially when aided by frost—exerts 
a force that is practically irresistible. A 
safe formula for mortar is: one volume of 
lime, thoroughly slaked; three of cement, 
and eight of sharp sand. For concrete 
filling the following mixture is satisfactory: 
one volume cement, two of sand and five 
of stone. 

Cleaning the building down is a simple 
matter. Glazed terra cotta never needs 
anything stronger than water and a good 
abrasive soap or washing powder. In ex- 
treme cases the standard or limestone finish 
may be helped by a little acid—one part 
commercial muriatic to ten parts of water- 
not a half and half solution. If acid is 
used only wooden pails should be employed; 
if iron pails are used the acid will act upon 
the metal and become a_ yellow stain in- 
stead of a cleaning fluid. 

The important place that architectural 
terra cotta occupies today means an even 
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PLATE 11 

than the higher cost of other high class 
materials. In brief these advantages are 
its fire and weather-proof qualities, its effi- 
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thoroughly distinctive property of _ poly- 
chromatic treatment in a permanently en- 
during form. 
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LOCKER, DRESSING AND TOILET BUILDING 
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FOR THE 
BROOKLYN ATHLETIC FIELD, DEPARTMENT 

OF EDUCATION 
By C. B. J. SNYDER, Architect and Superintendent of Schoo! Buildings of the City of New York 

HIS is the name now ap- 
plied by the Department 
of Education to those 
structures which were for- 
merly designated as 
grand stands, such as 
those that have been 
erected at the Athletic 
Fields at St. George, Sta- 

ten Island, Crotona Park, The Bronx, and 

at Astoria, Queens, in each,instance fol- 
lowing the usual type of such affairs, with 
the exception, perhaps, that they are built 
of durable materials and the entire space 
beneath them is utilized for the purposes of 
locker, dressing and toilet rooms. 

The Brooklyn Athletic Field is the largest 
of any field owned by the Board of Educa- 
tion, and since each school has its own field 
day, thus bringing from 1,500 to 3,500 
contestants on the field at one time, it is 
necessary to make liberal provisions in the 
number of accommodations in the dressing 
rooms, etc. 

In designing this stand it was endeavored 
to overcome the trouble and annoyance 
present in all stands that have been observed 
which are used for the observation of ath- 
letic games, through the tendency of the 
people in the first row to stand up during the 
contests, thus necessitating those behind 
them doing the same. 

Careful investigation extending over quite 
a period of time seemed to point to the 
conclusion that it was not enthusiasm that 
brought the first row in the stand to their 
feet at any particular time during the games, 
but was due to the fact that there was 
another set of observers whom the designers 
of the stand never took into account. ‘Lhese 
seemed to consist of the worthy contestants 

and their friends, who almost invariably 
lined the outside of the fence between the 
track and the stand some three or four deep, 
thus obstructing the angle of vision of 
even those seated in the first row. 
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It was also found that no allowance was 
made in the shape of a stand placed on the 
flat side of a track for a view parallel there- 

with to observe contestants coming or 
going. 

In the effort to settle these problems it 
appeared that the first thing to do was to get 
rid of the spectators who lined the track 
between the stand and the track enclosure. 
The mere enclosure was useless, since with 
such a large number of contestants, often- 
times numbering over 3,000, it was neces- 
sary to have ample circulating space between 
the track and the dressing, locker rooms and 
toilets. 

The raising of the stand seemed futile, 
since to obtain the desired line of sight over 
the heads of those at the railing would pro- 
duce an exaggerated effect and cause dis- 
comfort in the use of the stand. 

Moving it forward to the line of the track 
enclosure cut off all circulating space, 
and if a view of the contestants was to be 
had it would be necessary to drop the first 
row of seats to about eighteen inches or 
two feet above the level of the track. 

The only solution of the difficulty was 
apparently to place the stand or structure 
so that the first or surface floor, affording 
toilet, dressing and locker room accommo- 
dations, would be some two feet six inches 
below the level of the track, while the first 
three rows of seats are brought forward be- 
yond the face of the structure and kept at 
sufficient height to allow seven feet head 
room beneath same. This forms a circu- 
lating space of about fifteen feet in width, 

but with the first line of observers only about 
eight feet back from and above the track. 
A glance at the cross-section will show this 
quite clearly. 

The obstruction of view up and down the 
track was first brought to my attention by 
the Hon. James E. Sullivan, through a 
chance remark that he did not see why 
grand stands erected on the flat side of a 
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track in this country were not built so that 
a person could get a side view without dis- 
turbing his neighbor; that he had _ noticed 
during the Olympic Games in Athens in 
1906 (which he attended as Secretary of 

the Amateur Committee on Olympic Games), 
that the Stadium was so designed that al- 
though he was seated at the side, he was 
able to see perfectly the entrance of Do- 
rando, the winner of the Marathon race, 
and that without standing up, as would be 
necessary in stands of other psd 

From the information obtained as to the 
measurements of this Stadium supplemented 
by photographs loaned by Mr. Sullivan, 
it was found that the stadium was curved 
at the sides as well as the ends, and this 

curve bore a fixed relation to the width of 
the field. A glance at the plan will show 
this curve reproduced for the Brooklyn 
Locker Building. 
The structure is to be built of reinforced 

concrete, contract therefor having been 
awarded on October 9, 1911, for $65,300.00. 

There are one or two things, perhaps, 
which might prove interesting. 

One is the method of access from the 
runway to the track by means of steps; the 
position of the contestants’ bench and the 
provision for the judges. 

This last arrangement provides for a 
white marble post with a slotted top at 
right angles to the plan of the track, through 
which the tape can be drawn, corresponding 
to one on the inside of the track, formed by 
a movable post. 

The first judge stands on the level of the 
track, the second behind him and one step 
higher, and the third one step higher yet, 
so that all three will have an unobstructed 
view of the tape and at precisely the same 
line. 

The usual way is for one judge to take 
the time while the second and third stand 
on either side of him, their angle of view 
being plus one side and minus the other: 
this insures the highest accuracy in judging. 

It will be noted that the riser from the bot- 
tom of the stand is higher than the one im- 
mediately behind it. This was thought 
to be necessary as insuring against pos- 
sible obstruction. 

THE ANDOVER THEOLOGICAL SEMINARY BUILDINGS 
ALLEN & COLLENS, ARCHITECTS 

N October 25th the new 
buildings for the Andover 
Theological Seminary 
were formally dedicated. 
These buildings replace 
the old Colonial Build- 
ings of the Andover Semi- 
nary, which were for- 
merly located at Andover, 

wast Mass. 
The group as erected is complete, with 

the exception of the dormitory, which it is 
hoped will be constructed within a few 
years. This addition would be erected 
at the northerly end of the buildings in 
such a way as to balance the stack wing 
and effect a more symmetrical composition. 
The buildings are constructed of a light 

brownish grey granite, quarried near Fitch- 
burg. The seam face granite has been 
used so extensively in the neighborhood of 
Boston that the architects thought it wise 

to attempt a different material. The re- 
sult has been most satisfactory. The light- 
colored granite has a softness, which blends 
harmoniously with the limestone trimmings, 
and with the slight variations in tone pro- 
duces a most pleasing effect. 

The grounds have been laid out care- 
fully and when the shrubbery and ivy have 
grown, the building will set most naturally 
in its surroundings, and take in that ap- 
pearance of age, which is so universally 
associated with collegiate Gothic. 

The use of this architecture is a distinct 
departure from the general type of buildings 
at Harvard University, but the trustees of 
the Theological Seminary wished in this 
way to emphasize their individuality and 
publish the fact that although afhliated 
with Harvard they were in no sense a part 
of that institution. 

The group is divided into four parts, 
The library, the administrative depart- 
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VIEW FROM 

ment, a chapel and a dormitory. ‘The 
main feature of the library is the reference 
hall, located in the small connecting link 
between the administration building and 
the stack wing. This room is finished in 
dark oak with limestone mullions. In the 
windows are set leaded glass copies of old 
book marks. The stack wing of the build- 
ing is entirely fireproof but is separated 
from the rest of the building by double 
fireproof doors at each opening. The stack 
itself is capable of housing 250,000 volumes, 
and has a special feature in the seminary 
rooms, which are erected directly in the 
middle of the stack. 

In the main building is the chapel, which 
occupies the upper part of the southern 
yavilion. This chapel, like the reference 
iall, is finished in dark oak with oak ceiling. 
It has a seating capacity of about 200 
students. There has been prepared a very 
beautiful scheme for all of the traceried 
windows. Only one of these windows has 
been installed, but it gives promise of a 
series of great beauty. 

The lower part of the main building is 
occupied by class rooms all finished in ash. 
The second floor contains the President’s 
and faculty rooms. The third floor, as 
well as the upper part of the tower is occu- 
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pied at the present time by students, each 
student having a study and bedroom. 

The small building at the north of the 
group, which in the future will form the 
connecting link between the administra- 
tion building and the dormitory, is the 
Commons Hall. This building has been 
designed for the comfort of the students 
as a general meeting place and club room. 
At one end is a large fireplace surrounded 
by easy chairs and window seats. At the 
opposite end are book-shelves and a beau- 
tifully carved clock with soft-toned chimes. 

All of the furniture has been especially 
designed for the building and although 
simple and inexpensive fits into its surround- 
ings in the most appropriate manner. 

The basement of the building’ contains 
a large museum, recreation hall, a suite for 
the janitor, boiler room and store rooms, 

This building was erected at a cost.gt 
about twenty-five cents per cubic foot, 

which is reasonable considering the stone 
exterior, the modern heating and _ ventilat- 
ing plant, the fireproof library construction, 
and the generally excellent character of 
the workmanship. 

The working drawings and floor plans 
were shown in THr AMERICAN ARCHITECT, 
issue No. 1808, August 17, 1910. 
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CONVENTION OF THE AMERICAN INSTITUTE 

oF ARCHITECTS 

HE Forty-fifth Annual Convention of 
the American Institute of Architects, 

held in Washington December 12th, 13th 
and 14th, is notable by reason of the num- 
ber and quality of reports presented by the 
various committees. Some comment by 
members of the Institute indicated a feeling 
that enthusiasm or interest was lacking 
from the proceedings, but after all the seri- 
ous thoughtful work of the organization is 
done in committee and at leisure, the results 
only appearing in the annual reports pre- 
sented to the convention. Judging from 
these, it would seem that greater interest 
or more intelligent study had never been 
devoted to questions of vital importance 
to the profession than has characterized the 

work of the committees during the past year. 
Prominent among committee reports is 

that of the standing Committee on “‘Con- 
tracts and Specifications,’ Mr. Grosvenor 
Atterbury, Chairman. This committee 
has submitted with its report a set of 
standard documents of the American In- 
stitute of Architects as now published and 
for sale to members of the Institute and the 
general public. ‘These forms are not in- 
tended to supplant the Uniform Agreement, 
but are to be regarded as a code of reference 
representing the judgment of the Institute 
in the matter of what constitutes the best 
practice of the profession. While they are 
designed primarily for use in connection 
with a single or general contract, nothing 
contained in them prevents their use for 
operations conducted under separate con- 
tracts. Copies of these documents can 

be had from the same source from which 
uniform contracts have been obtainable 
and it is suggested that all members of 
the profession familiarize themselves with 
the forms which represent the result of a 
number of years’ study and deliberations. 

The many advantages of standardized 
documents of this character, if they can be 
made to represent the best practice and 
byjtheir clearness, equity and certainty of 
final interpretation in courts of law recom- 
mend themselves for general adoption by 
architects, owners and contractors, are too 

obvious to require comment. 

Perhaps one of the most important feat- 
ures of the standard documents of the 
Institute and one that would merit the 
careful consideration of the profession is 
the revised attitude which they assume 
toward the builder. While of necessity 
he must bear the burden of responsibility, 
it has been felt by the committee that in 
many instances the general conditions of 
contracts as drawn by individual architects 
have been in certain respects unfair to the 
contractor, and even where conditions were 
clearly expressed and apparently binding 
on the face of the contracts they were not 
as a matter of equity enforceable in a court 
of law. Heretofore, in fact, it seems to 
have been assumed that all the stringency of 
the contract should be directed toward the 
contractor and that the architect and owner 
are necessarily honorable persons. The 
new documents, however, are distinctly 
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more binding upon the owner than such 
documents have heretofore generally been, 
and correspondingly more liberal to the 
contractor. Nor do they assume that the 
architect’s decisions will necessarily in all 
cases be equitable. As a consequence, in- 
stead of the very few matters which have 
formerly been left to possible arbitration, 
it is arranged that a number of classes of 
decisions made by the architect shall be 

RECENT LEGAL DECISIONS 

In an important case recently decided, a 
contract provided that the building be 
completed by a certain day, providing the 
owner removed the present structure from 
the proposed site before a certain day four 
months previous. It was also provided that 
the contractor should pay the owner a cer- 
tain sum as liquidated damages for each 
day’s delay and that in case of delay caused 
by any act or default of the owner or other 
contractor, the time for completion should 
be extended for a period equivalent to the 
time lost; such period to be fixed by the 
architect upon written demand of the con- 
tractor. The architect did not extend the 
time. Owner was two days late in remov- 
ing the old building and new one was two 
months late in being completed. 

Held, contractor was liable for liquidated 
damages from the day four months after 
the old building was removed to the date of 
the building’s completion. As the contract 
provided that no alteration, addition, devi- 
ation, or omission which affected the price 
or time for the completion of the work 
should be done without the architect’s 
written order, approved in writing by the 
owner, there was no power in the architect 
to waive the provision. Didi 3) 

Van Buskirk v. Board Educ. 75 Atlan- 
tic (N. J.) 909. H.C.L. 

A contractor may sue on a _ building 
contract when he can show a substantial 
compliance on his part. But where he has 
failed to perform or has performed in a 
different manner from that provided by the 
contract, the owner may refuse to accept 
it and insist upon performance before being 
liable on the contract or quantum meruit. 
The owner may by act or word or a failure 
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subject to settlement by this means in case 
of dispute. Other reports of particular 
interest and value are printed in this issue 
or will follow in succeeding issues, as space 
permits. Representing as they do the result 
of much thought and study by members of 
the profession whose experience and knowl- 
edge of the subjects treated peculiarly fitted 
them for the work undertaken, their thought- 
ful perusal cannot be too strongly advised. 

to act or speak, accept the work and thereby 
waive strict performance. 

Burnett Co. v. Art Wall 
Southern (Ala.) 263. H.C.L. 

Co., 51 
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THE LIBRARY, REFERENCE HALL 

COMMONS HALL 

ANDOVER THEOLOGICAL SEMINARY, CAMBRIDGE, MASS. 
MESSRS. ALLEN & COLLENS, ARCHITECTS 

For floor plans and working drawings, see issue No. 1808, August 17th, 1910 
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HOUSE OF PHILIP DEXTER, ESQ., MANCHESTER, MASS. 

MR. CHARLES N, COGSWELL, ARCHITECT 
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