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Fisher Building, Detroit, Mich. 

It is pre-eminently fitting that 
the Fisher Building—the world’s 
finest commercial edifice, should 
employ Truscon protection — 
Truscon Waterproofing Paste 
against moisture and Truscon 
Metallic Floor Hardener against 
traffic. 

For nearly two decades these 
materials have been establishing 
recordsof proved results through- 
out the entire world. Today 
Truscon Waterproofing Paste 
and Truscon Metallic Floor 
Hardener occupy unchallenged 
leadership for products of their 
kind. 

Naturally, in a building where 
only tried and proved materials 
could be considered, it was inevit- 
able that the selection of water- 
proofings and floor hardeners 
should be awarded to Truscon. 
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-THE MODERN APARTMENT HOUSE 

BY HENRY WRIGHT 

wre R the interest in apartment liv- 

ing represents a psychological change 

of mind or whether it has taken place be- 

cause the concentration of population in 

our cities has necessitated an abode that is 
casily is a debatable question. 
Public interest in the subject, however, can 

be readily gauged by the increasing volume 

of apartment building. 

Last year more than a quarter of a million 
new apartments were erected in the United 

States. This, in terms of floor area, repre- 

sents an increase of 245,000,000 square feet 
of living space. But was this increase in 

ivailable living space used to best advan- 

accessi ble, 

(ager 

Based upon examination of a large num- 
er of plans by architects, and assuming 

that architects’ plans average at least as 

high in planning efficiency as the eighty 

per cent of buildings produced without the 
benefit of architects’ counsel, it is safe to 
timate that at least 40,000,000 square feet 
this space was devoted to halls and cor- 

ridors. At least half of this might have been 
saved; saved not only in regard to actual 
cost but to provide larger room-sizes and 
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light courts—features so hopelessly inade- 

quate in many apartment buildings. The 
architect of a Midwestern apartment build- 
ing, after using a large part of the first floor 
in a complicated labyrinth of lobbies, con- 
tinued on the upper floors with a series of 
halls, stair halls, corridors and foyers; then, 

having exhausted the vocabulary of terms, 
assigned the remaining interior wastes to 
dressing closets and dining nooks! 

I. EVOLUTION 

Scarcely a generation ago the apartment 
house was characterized as an ‘‘undesirable 

and makeshift habitation” suitable only 
for individuals with transient habits. To- 

day we find those who select their place of 
residence with deliberateness and with an 

eye to comfort and convenience, turning to 
the apartment house as a matter of choice. 

To understand the evolution of the apart- 
ment One must recognize that it first came 
into being as an offshoot of the hotel; its 
function was to accommodate the semi- 
transient and well-to-do, who, for one rea- 

son or another, did not care to assume the 
responsibilities of a house. But the new 
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trend, exemplified by those apartments 
which are invading our suburbs, comes 
from the other extreme. Here we have a 
number of home units, combined or grouped 

together for convenience of service, differ- 
ing widely in character from the hotel yet 
not far removed from the house. 

In these modern apartment-groups the 
problem requires a limited number of suites 
off each entry stair, the latter being a mere 
vertical extension of the public street. 
Centralized control and porters are elimi- 
nated. The dumb-waiter is still used for 
delivery of provisions and disposal of refuse, 
but even these services are being partly sup- 
planted by mechanical refrigeration and in- 
cineration. Such grouping departs from the 
house standard only in the common care of 
heat and of landscaped open areas—a factor 
since the automobile has supplanted the 
lawn mower as a popular recreation. Thus 
the whole problem has shifted, enlarging 
both the scope and the manner of solution, 
extending not only into the field of com- 
prehensive planning but giving rise to new 

forms of tenantry and co6perative owner- 
ship. 

There is a very definite distinguishing 
quality of domesticity or homelikeness in 
arriving at one’s apartment door directly, 
by way of stair or elevator, instead of hav- 
ing to wander along a winding corridor to 

reach the entrance. On the one hand we 
have a mere street-extension which leads to 
the very entrance door, while the other 
method harks back to the hotel. Among 
apartments constructed during the past 
year, whether low or tall buildings, there 
is a marked tendency to substitute more stairs 
or elevators per building with a consequent 
reduction in lateral entrance halls. This 
change is more evident in the East than in 
the West. Facts to determine whether in- 
creasing the number of elevators balances 
former hall waste in the matter of cost, are 
not at present available. Probably in New 
York the reduced net ground coverage of 
the new trend can be justified by a reduc- 

TYPICAL FLOOR PLAN 

Fic. 1. STEPDAUGHTER OF THE HOTEL 

A reinforced concrete apartment building in which ever 
thing is furnished even to linen and china 

WHITEHALL APARTMENT BUILDING, CHICAG‘ 
KLABER & GRUNSFELD, ARCHITECTS 
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VIEW OF COURT 

fiast Fiooe Plan 

PLOT PLAN 

Fic. 2 

grouped for central heating convenience 

PARK AVENUE COMMUNITY GROUP, 
BRONXVILLE, N. Y. 

PENROSE V. STOUT, ARCHITECT 

STEPSISTER OF INDIVIDUAL HOUSE, 
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tion in ground rental ample enough to pay 
for increased service charges. 

At any rate, the factor of improved pri- 
vacy and domesticity is having its share of 
influence. It is particularly interesting to 
note the application of this principle to 
examples of towering apartment buildings 
limited to one family to the floor. These 
apartments, often palatial in size, are, aside 
from unsatisfactory sound proofing, prac- 
tically equivalent in privacy to any form of 
single dwelling in city surroundings. In 
contrast to these towers is an interesting 
group from Bronxville where dwellings 
with apartment house advantages are ranged 
horizontally rather than vertically—a se- 
ries of cubicles so inter-related as to assure 
privacy and outlook. Each apartment has 
its own garden, but entrance courtyards and 
garage features are shared. (Fig. 2) 

A survey of apartments of the more ex- 
pensive grades shows increasing evidence of 
the entire omission of the dining room as 
a necessary element of the plan. This is not 
a matter of a ‘kitchenette’ or dining al- 
cove arrangement, but the provision of a 
complete kitchen and large living room 
which becomes the /sving room in fact as 
well as in name. The apartment with ter- 
race balcony and even garden is increas- 
ingly popular and the tall apartment, like 
its commercial predecessor, is beginning to 
flower architecturally in its upper reaches. 

In the apartment the public has been 
willing to accept certain limitations in re- 
gard to space and services, which are not 
even yet recognized as admissible in house 
design. These variances in apartment house 
and home psychology are to be noted in the 
more formal requirements of front and rear 
entrance (frequently lacking in the apart- 
ment), in the elimination of the dining 
room as a separate entity, in the abandon- 
ment of the home laundry and other features 
of a similar character which were first elimi- 
nated of necessity under apartment house 
restrictions but are more reluctantly aban- 
doned in the private dwelling. In certain 
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parts of the middle and far west, space sav- 
ing has been carried to an extreme in what 
has been known as the “‘efficiency ’ apart- 
ment. This has indeed served a purpose and 
may continue to do so in the case of the frag- 
mentary family or the retired couple. But 
there is a growing insistence for apartment 
house comfort, ease of living and economy 
by a large class of younger families, which 
emphasizes the need for ‘‘real’’ bedrooms 
and proper provision for child life. 

In view of these considerations which 
seem definitely to require the enlargement 
of the architect’ s field of service, we have 

chosen in this annual number to feature 
those forms of apartment house design 

which tend to stress a domestic character, 
particularly the few-storied types of semi- 
urban construction. In doing this we have 
in mind a threefold purpose: (1) to direct 
attention of the architect to the peculiar 
problems and opportunities in the apart- 
ment house field; (2) to show the public 
how poorly and indifferently it is being 
served by the extensive building of ugly 
and inefficient speculative apartments; and 
(3) to make use of a limited but very valu- 
able and dependable source of data and 
material for comparative study that exists 
for the investigation of so-called model 
tenements. These exemplify some of the 
methods of better planning made possible 
through the widely spreading demand for 
home-type apartments. 

In pursuing our third purpose it may seem 
that we have chosen the work of a few 
architects to the exclusion of others who 
might be credited with similar important 

accomplishment. This we admit, but our 
purpose is to present the elements of the 
problem through the most available and 
valued sources of detailed information, and 
through the use of building types sufh- 
ciently uniform in plan and construction to 
permit practical comparison. 

e 

APARTMENT HOTEL WITH SINGLE ROOMS A 

FROM CORRIDOR 

THE BELVEDERE, 48TH STREET, NEI 

CCESSIBLI 

=W YORK 
LAURENCE AND JOHN SCACCHETTI, ARCHITECTS 

FIG 

APARTMENT HOUSE AT 151 EAST 83rp STREET, 
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NEW YORK 
SCHWARTZ & GROSS, ARCHITECTS 
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APARTMENT HOUSE AT 140 EAST 81st STREET, 
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NEW YORK 
J. M. FELSON, ARCHITECT 
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Il. BASIC REQUIREMENTS FOR 
APARTMENT PLANS 

In all efficient planning of apartment 
house units of the domestic type, the objec- 
tive of the designer is to place together in 
a compact and convenient manner the 
largest amount of space comprising the 
simple two-room-deep cross section. In the 
““efliciency’’ apartment and the apartment 
hotel the tendency persists to group a large 
number of suites reached from a continuous 
hall and also to elongate the space from 
wall to wall by internal position of closets 
and baths as in fig. 3. The domestic apart- 
ment, on the other hand, finds its maximum 
efficiency in the grouping of a few apartments 
to the floor from each stairway (or elevator) 
so as to eliminate all public hallway except 
the stair. Where high cost land is not a 

factor, further efficiency is usually found in 
limiting the ‘‘span”’ or building width from 
wall to wall to the depth of two rooms, 
without interior halls except a minimum 
hall giving access from bedrooms to bath. 
On the other hand, the almost universal 
planning of buildings in relation to a valu- 
able street frontage and limited lot width 

has tended to develop plans in all classes 
of apartments in which rooms take a 
decidedly clongated, rather than square, 
shape.* 

There are also certain human factors 
which determine the minimum room shape 
and size. Bed length decrees that a bed- 
room should have a minimum width of 
g’ 6’’, some designers would say 1o ft., 
to accommodate bed length, passage and 
furniture on the opposite wall. Sink, range, 
and similar items more or less common to 
every apartment, set a minimum size for 
the kitchen. The kitchen, at least, has 
been brought to a high measure of efficiency 
by accomplished planners. 
We may set up the following as the aver- 

age problem in the field of specialized apart- 

‘The examination of a number of suburban apartments indicates 
e tendency to revert to rooms that approach a square where 
ntage value is a less important factor 

I., page 255. 
‘See plan of the Kelvin 

partment at Forest Hills, L. 
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ment planning which we are about to study: 
a standard cross section for two-room-deep 
efficiency, a grouping of a few apartments 
per floor to each stairway, and a medium 
size of accommodation ranging from three 
to six rooms and one bath. These limita- 
tions are placed only for the purpose of 
realizing a uniformity for study and com- 
parison, involving such matters as plan 
and cost efficiency, especially in the site 
planning field. The principal elements in- 
volved in this first study, primarily of plan 
efficiency, are: 

1. The size and character of the rooms. 

2. The number of rooms per apartment. 

3. The number of apartments to a stair- 
way. 

4. The losses required for ground floor 
entrance. 

5. The spacing of stairways. 

6. The disposition of occupied two- 
room-deep building area in relation 
to Open area. 

The question of building height must be 
omitted for the present as it introduces such 
complicating factors as sunlight and eleva- 
tors. These present studies apply to build- 
ings of three, four and five stories (six in 
some New York examples) which are 
normally recognized as non-elevator heights 
in Many Cities. 

III. BASIC PLAN TYPES OF SIMPLE 
TWO-ROOM-DEEP UNITS 

An examination of a large number of such 
plans for sites larger than the single city 
lot seems to suggest a grouping into a few 
basic types. Here we omit from considera- 
tion the single T or L-shaped apartment 
building on a narrow lot with hall access 
from a single entrance. 

The most common form is based upon the 
‘‘H"’ which is, of course, a pair of T’s. The 
H plan was first developed with the legs 
parallel to the street, a form which we here 
term the “‘Lateral H’’ plan (fig. 6a). It is 
interesting to trace the manner in which 
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this popular plan evolved from the old 
25 ft. lot ‘“‘Dumb-bell”’ plan of New York 
through the present 50 ft. lot with 70 per 
cent site coverage, and 7 to larger and 
wider site requirements (fig. 8, a, b, c). 

The H plan 1s, however, Soe ex- 
tended and used in another direction, per- 
pendicular to the street. This has been 
termed the “Perpendicular H”’ (fig. 6b), 
frequently used in large projects. It may 
be noted that both forms of the H plan 
sacrifice a considerable amount of ground 

floor in order to give access to stairways 
and to relate them all to a street entrance 
fig. 9). An exception is to be noted in the 

use of the plan in the manner shown in the 
158th Street Thomas Apartments (page 222). 
Two types of “‘U"’ plan, the “‘U Court” 

fig. 6c), and the ‘Closed End U"’ (fig. 6d) 
may now be considered. The *‘U Court’’ is 
employ ed extensively for large apartments 
in semi-suburban districts where an extra 
deep frontage adjoins a business area (page 
221, fig. 10). The ‘Closed End U”’ has been 
effectively used by the architect Andrew 
J. Thomas in Jackson Heights, L. I., and in 
his apartment group for the Metropolitan 
Insurance C ompany in Long Island City. In 

the last, by grouping the U plan on opposite 
street frontages, the open garden court, 

augmented by the required rear yard space, 
effectively combines two courts into one. 
The ‘“‘U Court’’ can usually be arranged 
without much loss on the entrance floor. 
Its chief defect is due to the fact that de- 
signers tend to crowd buildings of this 
type too close in their side and rear expo- 
sures, whether in relation to the individual 
lot lines or in the grouping of a large num- 
ber of buildings, as in the Metropolitan 
example (page 221, fig. 1 

There remains for our consideration the 
continuous ‘‘straight element’’ apartment 
in the form of a continuous ‘‘Perimeter”™’ 
plan. This involves merely a different dis- 
posal of the same elements that compose 
the large “‘U Court’’ but employs a larger 
proportion of straight units (fig. 7c). 
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Fic. 8. EVOLUTION OF “LATERAL” TYPE “H” PLAN 
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Fic. 9. EXAMPLE OF “PERPENDICULAR” “H”™ TYPE APARTMENT, SHOWING HOW THE EFFI 
CIENCY OF TYPICAL FLOOR (A) IS REDUCED BY LOSSES IN ENTRANCE FLOOR (B). 
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Basic PLAN ELEMENTS 

These typical plans may be broken down 
into their simple units or elements as 
follows: 

(a) The straight or “‘link’’ element. This is 
used in all forms of plans where the 
project is sufficiently large and free 
from compli- 

cations to re- 

quire an ex- 

tension of any 
form of *'Peri- 

meter’ plan- y / 
ning. a 

b) The corner of “‘angle’’ element. This is a 
feature of all 
larger plans 4 7 
which — consti- 
tute a simple 
perimeter, such 
as the large U 
court or the 
complete peri- 
meter types. 

(c) The T element is involved in all H 
plans and 
may be 7 7 
used singly c f 
or as a ter- 
minal ele- 
ment. 

All these 

units de- 

serve study 
in detail. 

The “‘link’’ element is best adapted to 
two apartments from each stair, otherwise 
it is difficult to obtain proper sunshine and 
cross draft. 

For interior locations and where the 
construction requires party wall units, 
either a four or six-room apartment is most 
efficient. Interlocking apartments, it should 
be noted, may have an odd number of 
rooms. For an end position, a five-room 
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arrangement is very common, placing the 
bath on the end wall between bedrooms. 
In New York a cross draft is not so neces- 
sary as in the Midwest, so that four apart- 
ments usually with two or three rooms 
each, may be effectively grouped around a 
stair, each apartment having one exposure 
only Such apartments should be placed 
only in buildings running north and south, 
otherwise two of them would be restricted 

MLR, as 
‘ 8 TWH 

to northern exposures. A _ variation 1s 
possible for an east and west element 
by bringing the north apartments around 
the end of the south apartments, securing 
sunshine and cross draft for the north apart- 
ment and cross draft for the south apart- 
ment through the public stair hall (h). 

The “‘corner’’ element is subject to a wide 
variation of treatment. It is most suitable 
for three apartments to a stairway in which 
the corner suite is usually smaller in number 
of rooms and receives a diagonal cross draft 
and two exposures, one of which neces- 
sarily has sunshine The “‘corner’’ element,. 
however, is always subject to some plan 
waste, and is frequently extremely waste- 
ful. Its most ef- 
fective variant 
is the ‘partial 
lap’’ corner (d) 
in which a space 
one-half the 
width of the 
normal ‘‘span”’ 
depth is not 



built upon (see plan of Wilson Court, page § 
246). In many foreign examples, particu- 
larly German ones, the corner is omitted 
altogether (¢). This natu- 
rally results ina maximum 
plan y and uni- 
formity but there is a loss 
in land coverage which we, 
in America, are not yet 
ready to accept. e€ 

efliciency 

The T element is most effective where 
it is possible to put the stairway in the 
cross-bar as in(c), without ground floor loss. 
This we may term the “‘Stair in the Head 
T,’’ and it forms the basis of the very in- 
teresting “Thomas Apartments” (fig. 9, 
page 219). The T is almost invariably more 
wasteful where the stair must be placed 
in one of the interior angles (f). This may 
be further studied in the case of the Michi- 
gan Boulevard Gardens’ project, Chicago 
page 224), 

a very efficient 
plan in both 
its straight and 
corner elements 

but less efficient 
in'its two T ele- 
ments. Here it 

— . i ’ 
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Fic. 11. EXAMPLE OF THE CLOSED 
“U" PLAN, METROPOLITAN APART 

MENTS, LONG ISLAND CITY 
ANDREW J. THOMAS, ARCHITECT 

was necessary to place the stair in the angle 
because of more important requirements of 
the first floor store arrangement. 

Fic. 10. EXAMPLE OF “U COURT,” 

STONELEIGH COURT APARTMENTS, EVANSTON, ILLINOIS 
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IV. LARGE PROJECTS ILLUSTRATING 
BASIC PLANS 

Now we are ready to study the relative 
efficiency of large scale projects involving 
the use of the simple, efficient, two-room- 
deep principle. Perhaps the best example of 
the developed H plan is to be seen in the 
158th Street apartment building in the 
Bronx, N. Y., by the architect Andrew J. 
Thomas. This is a series of four large H’s, 

of the “Stair in the Head’’ variety, com- 
posed of two T’s with one stair and three 
apartments; having five and six rooms in 
each T and three ‘‘link’’ elements joining 
the H units with two apartments of five 
and six rooms each. It will be seen that the 
“Stair in the Head”’ plan is suitable for 
three equal size apartments with two ex- 
posures and cross draft in every case. This 
group has a larger amount of interior hall 
space than is usual in Mr. Thomas’ plans, due 
to the provision of a separate lodger’s room 
and bath in many apartments and the join- 
ing of every bedroom to the bath by means 
of a bath hall. There 1s an ingenious ar- 
rangement of entrance walks in the central 
courts on each side so that the stairs in the 
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T head elenent may be reached without 
ground flo c loss. This plan proved so suc- 
cessful that it was used again in the pro- 

posed group for Danbury (illustrated in The 
Architectural Record, March, 1928 
Many examples of large U courts could 

be cited. They are made up frequently of 
two corner elements, three link elements 
and two end link or modified T elements at 
the entrance front, as shown below. 

The large simple perimeter plan, com- 
posed of the same elements as the U court, 
has been employed extensively for many 
years in large scale developments abroad. 
Particularly is this the case in many re- 
cently-built apartments in Holland and 
Germany. 

In America, the plans of Mr. Clarence 
Stein at Sunnyside, L. I., serve as good ex- 
amples of this simple treatment. In The 
Architectural Record for March, 1928, 

Hamilton Court was reproduced and Mon- 
roe Court at Sunnyside is illustrated on 
page 227 of this issue and shown diagram- 
matically on page 223. This is a continuous 
“Single Perimeter’ plan which although 
it contains a large court 130’x 130’, has a 

A 

EXAMPLE OF “H’’ TYPE PLANNING WITH EFFICIENT ENTRANCE ARRANGEMENT 

4. TYPICAL CORNER B. COMPLETE BLOCK PLAN 

THOMAS APARTMENTS, 158TH STREET, NEW YORK 

ANDREW J. THOMAS, ARCHITECT 
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EXAMPLE OF SIMPLE PERIMETER TYPE OF PLANNING 

Note: Sections X, X, X have been altered from plan as actually built. See text. 

MONROE COURT, SUNNYSIDE, LONG ISLAND, N. Y 

CLARENCE S. STEIN, ARCHITECT 

EXAMPLE OF SIMPLE PERIMETER PLANNING 

SKETCH OF INTERIOR COURT OF MICHIGAN BOULEVARD GARDENS, CHICAGO 

KLABER & GRUNSFELD, ARCHITECTS 
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very efficient land coverage (see compara- 

tive analysis, page 234. In order to make 
a fair comparison we have altered the 
actual plan in these diagrams (page 223) 
The unit X, actually two 3-room apart- 
ments, has been converted to one 6-room 
apartment with rooms of equal or larger 
area than used elsewhere in the building, but 
requires 6 feet less length of structure or 180 

square feet less gross area per unit. Even this 
brings the average size apartment for the 
whole building to only 4.23 rooms. 

The Michigan Boulevard Gardens’ proj- 
ect in Chicago (page 224) may be considered 
as a simple, indented perimeter type. The 
reentrant courts are composed of four 
“angle’’ elements only. These are in turn 
linked together by a single link element. 
The irregular site and special store condi- 
tions at one end render the project difficult 
for comparison as a whole, but the typical 
section here shown, repeated four times, 
constitutes 40 per cent of the project and 

shows a remarkable degree of efficiency. It 
also indicates the fact that well studied 
‘“‘angle’’ elements are equally effective as 
link elements. The typical floor is 80.5 per 
cent efficient. The rating is 79.5 with foyers 
excluded. With a loss of three rooms in 
thirty-five for the ground floor the efficiency 
for five floors is 79.15 per cent. These apart- 
ments have the advantage of fire-proof con- 

struction which results in reduced stair and 
partition walls. On the other hand, prac- 
tically all bedrooms are served from a bath 
hall. (See also comparison of typical 4-room 
units in Research section) 

For a further investigation of relative 
plan efficiency the reader is referred to the 
interesting German studies of typical plans 
for different room sizes (Research section) 
and the study of relative costs when room 
size is increased, adding space only without 
increased complexity or equipment (also 
in Research section). 

Plans of apartments produced by build- 
ers usually occupy the legal site limit, which 
in New York is 70 per cent for interior 
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AN INTERIOR COURT CONTAINING MORE THAN TWO ACRES OF OPEN SPACE 
INTERIOR COURT, MICHIGAN BOULEVARD GARDENS, CHICAGO 

KLABER AND GRUNSFELD, ARCHITECTS 
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lots and up to go per cent for corner lots. 
In attaining this coverage very large losses 

in efficiency are usually entailed, especially 
in regard to elevator buildings. Another 

characteristic of these ‘‘builders’ apart- 
ments’ (fig. 12) is a lavish use of features 
that serve for ‘‘show,”’ 
tile flooring, gas fireplaces and arched nooks. 

Attention is particularly called to fig. 
13 where a possible two-family-per- floor 
flat based upon the Sunnyside 4-room unit 
is contrasted with a corresponding size 
flat of the type which is being built more 
and more extensively in the suburbs of our 
smaller cities. Not only are these latter 

buildings grossly wasteful, but they con- 
stitute a most unfortunate arrangement of 
space for convenient housekeeping and ne- 
cessitate a dreary outlook for 50 per cent 
of the rooms. 

Ee le ba poe 
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Fic. 12. “BUILDERS’ APARTMENT.” Example of 70 
per cent coverage with wasteful corridor and foyers 
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V. STUDY OF PRINCIPLES GOVERN- 
ING EFFECTIVE OPEN SPACES 

We pass now to a subject of even greater 
significance than plan efficiency, namely, 
that of ground coverage in respect to ef- 
fective open space. Entirely too much em- 
phasis has been placed upon percentage of 
ground coverage as an abstract matter. 

Tenement house codes and zoning laws have 
used percentage of coverage as a basis for 
plan regulation, often in a misleading man- 
ner. It makes little difference whether a 
building may cover but 60 per cent of an in- 
terior lot if its allowance of open space 1s 
largely unrelated in back yard space while 
narrow side courts cause dark rooms and 
do not afford outlook. A building may cover 
So per cent of the same lotand still bea better 
building. On the other hand scattered open 

of ae 
irtyard is 130 feet square, 

imple perimeter planning and also 
although the building covers 49 per cent 

illustrates the fallacy of overcrowding land as 

. 
4 227 

space is far less desirable than the same 
space concentrated in one or two large 
courts properly related to all the rooms not 
fronting the street. Open space in courts isa 
distinctly illusive quality. For instance, the 
casual observer might think that Monroe 
Court (fig. 14d) is unnecessarily open and 
wasteful because of its 130 ft. square area, 
but he will find that the building covers 

nearly 50 per cent of its site; four units of 
the Metropolitan Apartments nearby may 
appear as far too crowded, especially in their 
narrow courts, yet they cover only 51.1 per 
cent of a site practically the same size and 
shape as the former example. 

It has been demonstrated rather conclu- 
sively that, given freedom of planning and 
using a standard of room sizes between 175 
and 200 square feet of gross building, the 

of the plot, which is 190’ x 205’. It is an unusual example of 
shown in the following pages. 

INTERIOR VIEW OF MONROE COURT, SUNNYSIDE GARDENS, L. I. 

CLARENCE S. STEIN, ARCHITECT 
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greatest plan efficiency is reached with a 

span depth somewhere between 28 and 32 
fr. For convenience, let us assume 30 ft. as 
the average “‘span’’ depth for satisfactory 
two-room-deep planning. If we take the 
altered plan of Monroe Court shown on 

223, the site has an over-all size of 

b 70% COVEBAGE 

I iX re i petwee 1 and b is le t 

$1 pe 1, pe t with | j ting $4. | 

foot 

3490 330 3490 

Cc 40.6 Jo COVERAGE d 60.1% Coverace 

Fic. 15 

span is 30 ft. and the building is extended 

to form a full square with one 20 ft. opening 
to the court from the street and witha i 
fr. side yard, the building will have an 
area of exactly 18,000 sq. ft. and will cover 
exactly 50 per cent of site (fig. 15a 
The interior court will be 119.33’x130, 
a size which for convenience we will call 
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120'x130’ with an area of 15,600 sq. ft. 
lf inside this court of 15,600 sq. ft. we erect 
U court building of similar 30 ft. “‘span 

lements’’ (fig. 15b), this structure will re- 
‘uce the 130 ft. court to three narrow light 
hafts, each 20 ft. wide. Thus we have added 
it 7200 sq. ft. of building area or 4o 

per cent, have entirely destroyed all open- 
ss, yet have covered but 7o per cent, or 
per cent more of the site. It is therefore 
ident that for buildings of maximum plan 
ficiency, the range of land coverage lies 

COVERAGE 7 
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between generous Openness at 50 per cent 
and undesirable congestion at 70 per cent. 
This range of 20 per cent, even in non-ele- 
vator buildings of four or five stories, has 
a value of less than $100 per room in 
land costing $4.00 a square foot (or $500 
a front foot, 100 ft. deep). The architect 
will hesitate to overcrowd his plan when 
he realizes that the maximum rent saving 
between figs. 15a and b is only about $1.00 
per room per month. In the next illustra- 
tions (figs. 15c and d), we contrast on a 
site 200’x 390’ the full open court with a 
series of courts of 30 ft. exactly equal to 
the building depth. Again there is only a 
20 per cent range. 

As we are not advocating a design for a 
labyrinth, it will be advisable to study 
certain methods employed in large scale 
schemes in order to increase coverage. If 
the amount of building area to be had in 
the definitely limited perimeter is insufh- 
cient for his requirements, the architect 
naturally undertakes to add to his space by 
breaking back or doubling his perimeter. 
In simplified terms he may place alongside 
the perimeter, and at a minimum distance, 
another tier of rooms as in fig. 16a. This 
increases the coverage from 40.8 per cent 
to 63.1 per cent and reduces the court width 
from 120 to 40 feet. The result, however, 
is a fairly open plan suitable for an apart- 
ment building of four to five stories. In 
order to provide access and practical ar- 
rangement he must transfer certain parts, as 
in fig. 16b which contains exactly the same 
building area. This we term the “Double 
Perimeter Plan.’’ Block plans which em- 
ploy the principle may be cited as follows: 
the Paul Dunbar Apartments (c), by A. J. 
Thomas; the Astoria group of the Metro- 
politan Insurance Company (d), by the 
same architect, and (¢) which is a scheme 
prepared for the New York State Housing 
Board by Arthur C. Holden Associates, archi- 
tects. The last named has a 37’x 52’ court in 
each unit, but a space of only 24 ft. be- 
tween the rear of opposite buildings. It 
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covers 58.33 per cent of the block, with a 
building span of 26 ft. 

Now, unless the architect watches his 
procedure very carefully, he is likely to run 
into plan complications and inefficiencies 
which will almost, if not fully, counter- 
balance his saving in land cost. There seems 
to be no valid reason for crowding the land 

and reducing interior courts other than that 
of reducing the combined cost of building 
and land per room or apartment. Let us 
compare the simple open plan ( 
with the double perimeter plan (fig. 16b). 

In fig. 15¢ a room of 160 sq. ft. gross area 
in a five-story building will require 160+ 

5 +40.9’, or 78 ft. of land, which at $3.00 
per foot is $234. If in complicating the plan 
as in fig. 16b it requires 170 sq. ft. of gross 
area for the same net size rooms (due to 
irregularities in the plan and considerable 
losses on the first floor for access to the 
interior parts of the building) the amount 
of land required in fig. 16b will be 170+5 
63.3° or 53.76 sq. ft. which at $3.00 per 
foot is $161. The saving in land, therefore, 
is $73 per room. But there is 10x 11.4’, that 
is, 114 cu. ft. more of building cubage to 
build, which at 50 cents would cost $57 
more per room. It is very doubtful, there- 
fore, whether the remaining difference of 

$16 per room would pay for the added com- 
plications of plan in the double perimeter 
scheme. 

The study of numerous examples where 
losses in plan efficiency have been caused 
by an effort to increase ground coverage 

leads to the assertion that a// complicated 
plan forms suffer through plan inefficiency and 
added building cost to a degree that 1s seldom 
recaptured by increased ground cover or over- 
crowding, even on land at comparatively high 
value. It is probable that Mr. Stein's plans 
Ce. g. Monroe Court), which have been 
casually criticized as being wasteful of land 
because of their very large inner courts, are 

in fact among the most efficient and most 
economically well-balanced buildings to be 
found. 

fig. 15C) 

VI. HEIGHTS, SUNLIGHT AND 

SET-BACKS 

Ground coverage is a function not only 
of plan, but also of height or cross section; 

likewise of orientation. Here we must in- 

troduce a consideration of three dimensions 

or, may we say, four? Width, length, 
height, and direction. Again the percentage 

of coverage as an abstract maximum be- 
comes absurd. A 60 per cent COvVCcrage, as 

we have seen (fig. 15d), gives just about an 
equal 30.30’ building span and court width. 
A 30 ft. court width is adequate for a 4-story 

Fic. 17. SUNLIGHT IN RELATION TO STORY 
HEIGHT AND SET-BACK 

or perhaps even a 5-story height, but the 
same plan continued upward will result in 
bringing darkness to the lower stories. This 
matter is feebly covered by zoning provi- 
sions for increased width of light courts, 
related to heights, but here the minimums 
are so extremely lenient as to have ver\ 
little beneficial effect. 

Starting with a consideration of height 
only, with a plan of 60 per cent cover, a 
30 ft. span, and a 30 ft. court, we find that 
at four stories sunshine is admitted to th« 



upper part of the first story windows at an 
angle of 45 degrees (fig. 17a). At five stories 
there will be one floor without winter sun- 
shine for southern exposure (b). East and 
west exposures will have a short period of 
winter sunshine in the middle of the morn- 
ing or afternoon. With six stories the first 
floor would be reduced to a twilight zone 

In buildings over six stories the lower 
floors will be actually dismal excepting 
when set-backs are introduced above. It is 
probable that on very high-priced land, 
where a difference as between 55 and 60 per 
cent coverage may make a land cost differ- 
ence sufficient to influence the plan, it will 
be desirable at times to increase the span 
depth from 30 to 35 feet. The plan losses 

may be partly offset by the usefulness of 
added closet and foyer space and bathroom 
placement on interior walls. A 4o ft. court 
spacing will admit only one more story of 

actual winter sunshine d), with possibly 
two added stories (seven in all), which will 

slanting rays on east and west 
exposures (¢). However, as the bulk of a 
court is enlarged, the diffusion of reflected 
light increases. Even the nine or ten-story 
building with a 4o ft. court may be practi- 
cally as effective as a 30 ft. area for six or 
seven stories if some set-back is made in the 
upper stories (f). 
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Fic. 18. ORIENTATION FOR SUNLIGHT. 

Again in striving for plan openness we 
hould be influenced by court direction. 
‘or instance, if a block of Metropolitan 

' courts had extended in an easterly and 
vesterly direction, it would have been an 
‘dvantage to sacrifice the pleasant effect of 
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the doubled court (fig. 18g) for a larger 
proportion of apartments receiving direct 
sunshine, as in fig. 18h. 

One of the most important points in the 
problem of suitable apartments for large 
Cities in areas where ground rent becomes 
a matter of supreme consideration, is the 
subject of proper light and air, especially 
sunlight. All sorts of theories have been 
propounded. In New York much has been 
made of the set-back principle in height and 
bulk zoning. But though in office buildings 
and in business areas it has doubtless been 
effective, not only in whetting the imagina- 
tive instinct of designers but also in keeping 
an occasional ray of light and even sun- 
shine upon our streets, it does not follow 
that the same principle will apply with 
equal effectiveness in the case of the tall 
apartment. 

In the first place, economic factors have 
not yet forced New York to the extreme 
heights in these buildings notwithstanding 
the existence of certain tower edifices. A 
height of twelve to fifteen stories is still 

adequate for most locations. The proposals 
advanced in connection with the revision 
of the New York Dwellings law (see The 
Architectural Record, March, 1928, page 
279) were of interest but gave rise to some 
doubt on the part of analytically-minded 
architects. While admitting that this law 
was conditioned upon the use of individual 
land holdings of a single frontage often of 
narrow width, one is forced to question 
at the outset the proposal to create a 
pyramidal form for habitation. All our 
studies point to certain rather definite 
maximum depths for the efficient planning 
of dwellings (varying with the size of room 
required). It becomes apparent, therefore, 
that if such efficiency is obtained in the 
upper part of the structure, where it is, say, 
35 ft. deep, there is great danger of inefh- 
ciency and dark areas below that point 
where to ft. front and rear set-backs occur 
and where depth becomes 55 ft. (fig. 19a). 
The planning of a pyramid-shaped cap upon 
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Fic. 19. DIAGRAMS SHOWING RELATIVE EFFEC 
TIVENESS OF VARIOUS METHODS OF SET-BACKS 

ON APARTMENT BUILDINGS 

a U-shaped sub-structure suitably planned 
for such efficiency is equally difficult to 
conceive (fig. 19b). Examples used at the 
time to show the working of the proposed 

scheme were based upon an _ ingenious 

arrangement of apartments with large 
rooms quite rectangular in shape. These 
rooms were perpendicular to the outside 
walls on the lower floors and parallel on 
the upper. In terms of large scale planning 
it would be more effective (assuming that 
the street was wide enough not to be greatly 
darkened by a twelve or thirteen-story 
structure), to apply the set-back at a lower 
level toward the court and again at the 
seventh or eighth floor, keeping the street 
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front perpendicular. This would reduce the 
area of deep interior darkness and would 

increase the perimeter of the top stories 

more than sufficient to balance the loss in 
bulk of the base of building (fig. 19d). 

Fig. 19¢ is based upon a front and rear set- 
back in which four stories on the street side 

fall below the sunlight angle. In fig. 19d the 
perimeters or sections (a and b) are both 

increased more than the compensation for 
the loss of one floor in “‘c’’ while ‘‘d’’ can 

be increased two stories in height before 

falling below the assumed two-thirds angle 
of sunlight. The actual dark space appears 
to be about the same in each case so that 

aside from the actual darkening of the street 

itself, there would be no loss. Large apart- 
ments in the “‘d’’ section would be planned 

with stairs, kitchens and other service 

rooms on the street side, or garage accom- 

modation might be included. 

STREET Fig A. STREET 

_ Fig. B 
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Fic. 20. DIAGRAMS SHOWING ADVANTAGE Ol! 
INTERIOR RATHER THAN STREET FRONTAGE 

SET-BACK 

In the proposal of the architect Sauvage, 
of Paris, an apartment terrace is provided 
at every level (fig. 20A). The inner dark area 
of the pyramid could only serve a question- 
able use. It would be more effective to 
reverse the pyramid so as to bring a cone 



THE ARCHITECTURAL RECORD 

——s —*} . 

——— Se 
_ os — 

a ‘ cnt ny ll ALLL LAE ‘ . fi 

1 bjt os : 

_— 

ENTRANCE DETAIL 
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of light, the total length of the terraces, 

into the centre (fig. 20B). Stores, studios and 
service rooms would be toward the street 
while living rooms could be placed inward 
facing on terraced gardens flooded in sun- 
light. Theoretically, the south tier would 
be kept at a lower level. 

VII. COMPARATIVE PLAN 
EFFICIENCY 

Monroe Court exemplifies the advantages 
of a high standard of plan efficiency and 
simplicity. It has seventy-two rooms per 
floor and is four stories high. The adjusted 
plan (page 223) with seventeen apartments 
and seventy-two rooms, averaging 4.23 
rooms to an apartment, surrounding a court 
120’x 130’, demonstrates the method of com- 
puting efficiency used in this article, in the 
following manner: Plan efficiency is found 
by deducting from the gross floor area, the 
area of all walls, partitions, entrance stair 
halls and other public halls and interior 
halls, or conversely, by adding the area of 
all usable space comprised in rooms, closets, 
bathrooms and foyers*. 

SUMMARY OF PLAN ErFiciency Data, 

Monroe Court 

72 rooms X 4 floors — 3 rooms (loss on first floor) = 
255 rooms. 

444.66 lin. ft. girder length X 30.33’ ‘‘span’’ depth 
= 13,488.3 sq. ft. area 

13,488.3 sq. ft. X 4 floors = 53,953.2 sq. ft. 

53,953-2 sq. ft. + 285 rooms = 189.25 sq. ft. gross 
area per room 

10,418 sq. ft. total area of walls, stair and entrance 
halls + 285 rooms = 36.55 sq. ft. 

189.25 — 36.55 = 152.7 sq. ft. per room usable space, 

1. €., 80.95% efficiency 

The cost of this building in 1927 was slightly over 

45 cents a cubic foot, or about $1040 per room. 

Land value was $240 per room. Rental scale, 

based on $17.50 per room per month for one year, 
is the lease in 4-room apartments. 

We may now compare the 1925 Sunnyside 
units and the Paul Dunbar Apartments 
(see page 235). Both are taken as five 

*Foyers only of reasonable shape and size are included. Long 
irregular foyers are a measure of plan inefficiency. 

stories high with 12" brick walls. Sunny- 
side has the same proportion of first story 
losses as Monroe Court. These two plans 
have been chosen because their gross room 
size on the typical floor is almost identical 
and they serve to illustrate the differences 
between the “Simple Perimeter’ and ‘‘Dou- 

ble Perimeter’ plans. 

DuNBAR SUNNYSIDI 

Sq ft. Sq tt. 

Area, typical tloor 11,495.0 5026.0 

Area, per room, typical floor 166.5 167.5 

Net area, per room, typical 

floor 532.2 133.4 

Area, per room, 5 floors ovr. 167.9 

Net area, per room, 5 floors 132.5 133.0 
Efficiency, typical floor 79.39% 79.88% 

Efficiency for 5 floors 77-4470 79.21% 

It will be noted how similar the two 
plans are in rating until the first floor en- 

trance losses are accounted for. Finally, 
171.1 sq. ft. gross area in Dunbar has 132.5 

sq. ft. net usable area, or 77.44 per cent, 
while 167.9 sq. ft. gross area in Sunnyside 
has 133 sq. ft. net, or 79.21 per cent. There 
are, however, certain compensating factors. 
While Sunnyside has a large concentrated 

court, Dunbar has fairly satisfactory but 
less concentrated court areas with rooms 
that approximate a square and more rooms 
with double exposure. 

VIII. COST COMPARISON AND 
RULE OF THUMB DATA 

We are aware of the difficulties in making * 
reliable cost comparisons, due to variation 
not only in methods of planning and con- 
struction, but in the terms (cubic ft., etc. 
in which costs are stated. As previously 
observed, there is in the group of buildings 
under consideration, a reasonable uni- 
formity of method and a sufficient knowl- 
edge of cost facts reduced to a common basis 
of interpretations to offer results which 
should be of some value to those architects 
whose problems include the design of large, 
simply-arranged apartment groups. Some 
liberties and assumptions must necessarily 
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be accepted and the tables set down are 
intended to be only approximate and should 
be so interpreted. *(Sce footnote, page 236). 

PLAN AREAS AND Cusic CONTENTS 

In simple two-room-deep buildings of 
from 26 to 32 ft. “‘span”’ depth, whether 
two-story multifamily or four-story apart- 
ments, the frontage width or ‘‘girder 
length’ of reasonably efficient buildings 
will be found to fall within the limits of 
5-75 to 7.5 linear feet per room. 

Examples: 

Sunnyside 

1925, 167 sq. ft. 5.88 lin. ft. 
1. Small Metropolitan 

Dinettes = 

14 room, 142 sq. ft. 6.09 lin. ft. 

Monroe Court, 

as altered 
page 223 189 sq. ft. 6.15 lin. ft. 

Monroe Court, 

2. Medium actual plan 195 sq. ft. 6.42 lin. ft. 
Michigan 

Boulevard 

Gardens, 
typical 
section 196 sq. ft. 6.23 lin. ft. 

Wilson Court 
‘page 246) 2008q. ft. 6.45 lin. ft. 

: * Jackson 
Heights, 
H Plan 
(page 219) 221 sq. ft. 7.40 lin. ft. 

A fairly uniform relation between room 
sizes and ‘“‘span”’ depth is indicated as 
follows: 

Span DeptH AVERAGE Room 

average) Size (sq. ft.) 

Metropolitan Ee od 142 Typical Floor I 5 42 lyp 
Dunbar 26’.0"" 166 . . 

1925 Sunnyside. . 29.0” 170 . . 
1927 ; inne Se 196 . . 
Mich. Blvd. Gardens 30’.6’’ 196 . . 
Wilson Court... a6" 200 . - 

Of these various plans the most advantageous bal- 
ance of all factors seems to require a 30’.6’’ span for 
apartments of 190 sq. ft. gross per room, 414 rooms 
per apartment. 
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TABLE OF AREAS FOR THE 4.25 AND 3.25 RM. 

, Apts., 190 SQ. FT. GROSS, AND 202 

SQ. FT. GROSS 

}.25 RM. 3.25 RM. 

Span depth 30.5 ft. 33 ft. 

Girder length 6.25 lin. ft 6.4 lin fe. 
Typi- | Gross floor 
cal area 190.0 sq. ft. 202.0 sq. fet. 

Floor | Net floor area 159.0 sq. ft 156.0 sq. ft 
per | Outside wall 

Rental perimeter 12.5 lin. ft. 12.8 lin. ft. 

Room | Cubage 
4-story 

building 2280.0 cu.ft. 2424.0 cu. ft 

Note: The above must be corrected for losses on 

entrance floor. Three-room apartments require a 

greater span of 33 ft. Because of the larger percentage 

of space per room required for foyer and bath room, 

5 to 8 per cent more gross area is needed for the same 

size rooms. 
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be valuable in helping the architect to keep 
a check upon his work. If he specializes in 
apartment design he will acquire a proce- 
dure that will develop from year to year. 

In considering efficiency he must add to 
the original list of factors referred to on 
page 217, the following plan elements: 

a. Position and number of plumbing 
lines. 

b. Position, number and access to dumb- 
waiters both for tenants and for base- 
ment service. 

c. Position and number of fire escapes. 
d. Access to incinerators if used. 
Plumbing is made efficient by the combi- 

nation of bathroom, sink vents and drains 
all on one short wall. The space occupied 
by pipes is also important. If the kitchen 

TABLE OF COMPARISON OF 4-ROOM AND 3-ROOM APARTMENT IN MonrROE Court 

Two 4-Rm. Apt. with one stair occupies 50 X 30.4 1517 sq. ft. gross area 
Two 3-Rm. Apt. “ = }2 . 40 30.4 1213 

Walls, Gross 

Average  Bath- Stair, Area Ethciency Efficiency Cubage 

net area room, Fovers  Bath- per with no 4 Cost 
per room Closets Hall room Fover Fover stories (@ so0¢ 

4-Rm. Apt 132.2 14.7 2.5 40.1 189.5 78.8% 77.4% 2274 $1137 
3-Rm. Apt 129.3 18.3 8 46.6 202.2 76.9%; 74.57, 2426 1213 

The extra cost of the actual cubage in the 

three-room apartment is about $75 per 
room more than for the four-room. The 
greater cost of dumbwaiters, plumbing 
stacks and fire escapes, partly balanced by 
less stairway space, adds about $50 more 
or about $125 per room. On land at $4.00 
per sq. ft., 5o per cent coverage, the extra 
land cost at four stories would be $25 
per room. This is for the actual Monroe 
Court plan. 
We do not wish to overstress plan- 

efficiency for its abstract merit, but it may 
*The facts and methods of computation on which these com- 

parisons are based are the result of extensive investigation and 
complete knowledge of cost factors in a number of large projects 

including studies made for the New York State Housing Board 
and particularly the 1925-26 construction of City Housing Cor- 
poration of New York which comprised 400 dwellings or apart- 
ments of about six million cu. ft. capacity built under uniform 
typical plans and construction conditions. 

were placed elsewhere it might require 

additional width for furring pipes. The 
combination of dumb-waiter for two kitch- 
ens is efficient, although somewhat objec- 
tionable. 

IX. AREA CUBAGE AND COST FAC- 
TORS IN RELATION TO STORY 

HEIGHT 

Quite as important as plan efficiency 1s 
the study of the comparative efficiency of 
story heights. A uniform height of nine 
feet from floor to floor is assumed in 
these computations, with twelve feet added 
for the basement and roof or parapet. A 
fairly complete study of cost breakdown in 
certain buildings indicates that when the 
total cost on the above basis is 45 cents per 
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cubic foot for four stories, the basement and 
roof should be calculated at 30 cents, that 
is, instead of 48 ft. high x 45¢=$21.60, we 
should figure 30¢ x 12’=$3.60, and 36’ x 5o¢ 
= $18.00. Total $21.60. This is at least a 
handy method more accurate than using 
either 45 cents or 50 cents for all buildings, 
whether three, four or five stories high 
and results as follows: 

DIAGRAMS SHOWING 
OF BASEMENT AND ROOF SPACE TO 

PROPORTION 

“USE AREA” IN WALK-UP APART 
MENTS OF VARIOUS HEIGHTS 

3; Stories 3 X 9g’ 27’ X so¢ per cu. ft. + 12’ 
30¢ + 39 = 43.8¢ cu. ft. 

} Stories 4 X 9! = 36’ X 5o¢ per cu. ft. + 12’ X 
30¢ + 48 = 45¢ cu. ft. 
Stories 5 X 9’ = 45’ X so¢ per cu. ft. + 12’ X 
30¢ + §7 = 45.7¢ cu. ft. 

it is frequently forgotten that although 
three-story buildings cost more per room 
han five-story ones, they cost less per cubic 

‘oot because there are more cubic feet of 
basement and roof in comparison with fin- 
ished space. 

This ready method has been checked 
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against the actual cost breakdown of 
known buildings and seems to indicate that 
in a four-story building 190 sq. ft. gross 
area per room costing 45 cents a cubic foot 
or $1026 per room, the reduction of one 
story will add about $55.86 or 54 per cent 
for building while the addition of a story 
will reduce the cost about $36.14 or 3% 
per cent. Therefore, 

4 stories cost (2280 cu. ft. X 45¢) = $1026 
3 stories cost (2470 cu. ft. K 43.8¢) = $1081.86 = 

° O7 
+ 54% 

5 stories cost (2166 cu. ft. KX 45.7¢) = $986.86 = 
71407 
97/2 /( 

There remain such factors as public im- 
provements, utility, connections and land- 
scaping which make it safer in practice to 
increase this variation to g per cent more 
for three stories and 5 per cent less for five 
StOrics. 

X. ECONOMIC FACTORS IN APART- 
MENT DESIGN 

Up to this point we have been concerned 
with the comparative efficiency of plans 
and the relative cost of producing usable 
space in apartment buildings of various 
sizes, shapes and heights. These are ques- 
tions about which every architect makes 
it his business to acquire dependable data. 
Since apartment buildings are usually built 
for investment, we must take into account 
additional factors such as the relation of 
building space and cost to the cost of land 
and to the variable and complex elements 
of maintenance. The inter-relation of all 
these factors resulting in their efficiency 
expressed in terms of rent, constitutes the 
economic problem of apartment design. 
Rent is a subject about which the architect 
is normally expected to know very little. 
In fact his problem usually comes to him 
from the owner or promoter with its gen- 
eral limits specified as to size, height and 
even arrangement. Because of this limita- 
tion he is perhaps too ready to have the 
responsibility for financial success fall en- 
tirely upon the client who is “‘putting up 
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the money.” This condition has its disad- 
vantages. The architect in reality is both 
practically and temperamentally capable ot 
rendering service other than the mere pro- 
duction of the working drawings. He can, 

and should, help to analyze and solve the 
economic problem. He may reasonably ex- 
pect the promoter to know his mind as to 
the kind of apartments that are needed or 
will rent to advantage, at a rental suitable 
for the district in question, but the archi- 
tect should be able to advise as to the plan 
disposition and height of building which 
will furnish, mot the most space*, but the 
most economically efficient arrangement of de- 
sirable rental space at the rentals desired. 
He must be capable of differentiating readily 
between the kind of plan suitable for apart- 
ments of seven rooms and two baths and 
that suitable for three rooms and one bath. 
He should have a clear idea of the effect 
upon rentals, as well as upon cost of larger 
or smaller rooms, of simple plans with 
minimum services, or of complicated plans 
and maximum services. Otherwise the ar- 
chitect cannot direct the production of a 
really successful undertaking. 

Here again we find the architect's posi- 
tion in a state of change. The promoter 
seldom works in a scientific manner, but re- 
lies upon experience. Having built apart- 
ments over a period of years, using similar 
plans and on similar city lots, he is in a 
position to discover which plan is the most 
popular, the most profitable and the easiest 
to operate. He would find it impossible to 
explain the advantages of one plan over 
another. In approaching a problem where 

conditions are fairly similar to those with 
which he is acquainted, he proceeds with a 
degree of intuition which is usually de- 
pendable. Apartment houses, however, are 
undergoing changes. Small city lot loca- 

*That practice of loaning institutions still persists by which 
the amount of first mortgage loan is based on the cubic volume 
of the building. This has led to a disregard for efficiency. The 
larger the floor plan the larger the loan. A certain amount of 
useless space has consequently become chronic in our current plans 
merely because one cannot obtain as large a loan on the more 
efficient building. 

tions are being supplanted by more complex 
suburban block conditions. The trained 
promoter has therefore less to guide him 
in the way of precedent and is inclined to 
carry over those methods which no longer 
apply. He still continues to crowd land 
where crowding is less excusable than in 
congested areas. 

Just how the architect may cope with the 
new problems of a less rigid setting is an 

open question. When directly called upon, 
he may have a vague knowledge of the 
economic factors which should control 
his plan. Should he set up a real-estate 
expert in his already crowded office and 
combine forces with the realty specialist? 
This will gain him little. 

The architect has a method of working 
which he comes by traditionally. He is 
neither so precise as the engineer, nor does 

he depend mainly upon intuition as does 
the promoter. He may be compared to 
the cook who, given the proper ingre- 
dients, can produce a delectable dish even 
though she may not stop to measure every 
part of the mixture. If he depended upon a 
refined exactitude as a basis for his mental 
processes, it might be dangerous to attempt 
to assemble for his use the rough and ready 
sort of data for which the previous chapters 
serve as a foundation. But relying upon the 
balance of his practical and intuitive judg- 
ment we here offer merely for his con- 
venience a few rough and ready rules which 
may aid in the improvement of his tech- 
nique. 

In the use of the term rent we include the 
full return on the property which is fre- 
quently divided between ground rent and 
building. For convenience we will relate 

the subject to the foregoing by a series of 
generalized data providing a_ reasonable 
factor of safety to compensate for the very 
severe standards of efficiency previously 
suggested. 

200 sq. ft. of gross area per rental room will pro- 
vide amply for an average of 4 rooms and a size of 
150 sq. ft. net, with suitable foyer. 
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50 cents per cu. ft., or $1200 per room cost for 

4-story height will allow a margin to provide for 

attractiveness in public halls and excellence of finish. 

Our base will be again 4 rooms, 4 stories at g ft., 

floor to floor. 

50 per cent land coverage or 4oo sq. ft. per room 
4 stories in height gives a site cost of 100 price 
per sq. ft. of land 

In rural areas, substitute a standard of 3 stories 

and 33 per cent coverage requiring 200 X sq. ft. 

price of land 

Rent and profit are determined by a com- 
bination of four basic factors: (1) Carrying 

charges on land cost, (2) carrying charges 

on building cost, (3) financing, and (4 
maintenance. For analysis it is convenient 

to group financing costs under land and 

building respectively, including a reasonable 

return or profit on the investment involved 

in each field. The items of losses due to nor- 

mal vacancies and renovation are grouped 
under maintenance. 

Thus land charges include Interest, Fi- 

nancing, Taxes, Site Development. 

Building charges include Interest, Fi- 
nancing, Taxes, Depreciation or Amortiza- 

tion. 

Maintenance charges include 

ment, Services, Vacancies and Renovation. 

Manage- 

Because of the wide variation in high 
financial bonuses and wide margins of profit 
necessary to absorb risk, bad judgment and 
unfortunate extravagance of tenants, it is 

necessary to use for reliable comparison a 
type of moderate but adequate financing 
which is perhaps not so typical of actual 
practice as might be desired. 
We will allow to per cent on the actual 

cost of both the land and building to cover 
the cost of financing and carrying charges 
until the building is ready for occupancy 
and 7 per cent interest plus 214°% for amor- 

tization and depreciation of building cost* 

*This division of 7 per cent interest and 214 per cent for amorti- 
ation and depreciation is an arbitrary but convenient manner of 
parating the charges which appertain to land and building costs. 

( represents a complete series of factors which include profit in 
¢ return on the owners equity and a continually changing re- 

ition between interest and amortization due to the liquidation 
t both first and junior mortgages. Its application may be checked 
studying this table in relation to typical example, page 245. 
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should be sufficient to pay for loan renewals, 
interest on 60 per cent first mortgage, inter- 
est on and retirement of second mortgage 
in ten or twelve years, and pay about 8 per 
cent on the equity. If the building is well 

managed and vacancy losses do not exceed 
allowance in maintenance bud get, the owner 
should receive an increased earning on his 
equity after this time. Larger margins are 
frequently allowed and suburban locations 
may have to pay higher rates on reduced 
proportion of first mortgages. These as- 
sumptions are, however, sufficiently repre- 
sentative for our purpose for projects in 
Eastern areas. 

A PPLYING THE ABOVE TO A TYPICAL PROJECT 

Costs: 

26-F £2. 

4 

2400 cu. ft. at 50¢ building cost =$1200 per rental room 

200 sq. ft. gross area X 

200 sq. ft. 50%¢ cover 
400 

4 
f 10°, Financing and car- 

$2.00 Land Cost 200 

rving charges 

Building 120 
Land 20 

Site improvements and 

contingencies 60 

$1600 Cost at rental 

opening 

Annual Charges: 

Interest 7°; X $1600 . $112.00 per room 

Amortization 214% X $1380. 34.20 
Taxes 2%; on full value 22.00 , 

Maintenance 45.00 

Vacancies 7%** 16.80 

$240.00 per room 
per year 

$20.00 per room 

per month 

**The allowance for Vacancies in our maintenance budget should 
be only enough to cover rent losses due to the normal change of 
tenants and seasonal factors. Some financiers allow a much larger 
factor of safety at this point, but this is obviously erroneous since 
it would be equivalent to a merchant marking up the prices of his 
goods because they did not sell. 
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For purposes of comparative study it is 
preferable to change this listing to the 
following: 

Annual charges on land 
x ($200) + 10% XK 7% + 2% = $ 19.80 

Annual charges on building and site improve- 

ment y ($1200) + 109% (+ $60) *K 7% + 
2140 + 2% =~ 158 40 

Maintenancet 45.co 
Vacancies 16.80 

T(See footnote, page 245). 
$240.00 

Note: This compares favorably with the experience 

of a company owning and renting a number of 4- and 
5-story walk-up, 50 per cent coverage apartments, 

costing about $1075 per room for building and on 

land valued and taxed at about $2.50 per sq. ft., or 

$1425 total per room, maintenance and vacancies 
figured at $60 per room. Rentals are based on $17.5¢ 

per month or $210 per room per year for 4-room 

apartments. The buildings are considered an excellent 

investment. Interest, amortization and taxes at 

1114°% on the $175 difference = $20, which, added 

to $210 = $230 per vear or $10.00 less than estimated 

above. 

These factors can best be followed by 
reference to the Rent Barometer (fig. 21 
Here the monthly rent dollar is set along- 
side a graphical scale of the annual charges. 

It shows at once that the 50 per cent cover- 
age four-story building is not excessively 
extravagant on land costing $200 per front 
foot, 100 feet deep. The site factor, includ- 
ing landscaping, requires only slightly over 
$2.00 or 10 per cent of the monthly rent. 
$400 land at same coverage would add 
$19.50+12=$1.65 perroom, per month. If 
at this point the owner has become anxious 
about his rental returns and wishes to re- 
duce the $21.65 to $20.00 per month again, 
one of the most questionable ways of pro- 
ceeding would be to increase his coverage 
from 50 per cent as in fig. a, page 228, to 70 
per cent as in fig. b. 

The result would be 
200 + 70 + 4 X $4.00 = $285.70 per room, 

as compared with 
200 + §0 + 4 X $4.00 = $400 per room. 

This saving of $114.30 per room, + 10% X 
*Site improvement costs are here included with building cost so 

as to be amortized. No carrying charges are added for this item. 

700 +2%, will save only $11.31 per year or 
less than $1.00 of the $1.65. He would also 
reduce the sunlight and the outlook from 
80 per cent of the rooms which would ag- 
gravate rather than improve the situation. 

YEARLY 

$240°° 
MONTHLY 

16.60 VACANCIES 1% 

MAINTENANCE 18.8% 

S< pseu 

FINISH [MECH EQ [HAE] 
N § 
BUILDING COST 574% 

aRrtavcg?y Ve . 

t DEVELOPMENT 
$T $ TAXES, AM.2.9% 

REST ETC ON LAND 
NCING 0.7 % 

ST _¢ TAXES 
0 7.5% 

DOLLARS OF RENT 

-RENT- BAROMETER - 
Fic. 21 

The next logical step would be to try to 
save on the cost of the construction. Here 
a reduction of $125 per room would save 
$125 + 10% KX 7% +24%+2% = $15.80 or 
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$1.31 per month. Perhaps the owner might 
find a friend willing to make a loan which 
will cut his average interest rate 1 per cent. 
This will save 1 per cent of $1600 or $16.00 
per year, $1.33 per month. But by far the 
most soniodel way to proceed would be to 
attack the matter of maintenance. If he 
could eliminate his vacancies, he would 
save $16.80 which is more than either 1 per 
cent on interest, or $125 per room build- 
ing cost, and much more than he would save 
by crowding his land from 50 to 7o per cent 
coverage. But, of course, vacancies 
are almost unavoidable. 

After all, we resort to maintenance as our 
only hope. Some of the largest items in 
maintenance are due to the shifting habits 
of tenants. About $30.00 per room per year 
x half of the maintenance allowance is for 
repairs, re-decoration, and vacancies. If 
people moved less we would not only 

some 

reduce these items but save also on the cost 
of re-renting. One company managing a 
number of buildings of this class allows a 
bonus of 15 per cent reduction to three-year 
leases. This means nearly $2.50 per month 
rent reduction for each room. The low 
rental thus established has almost elimi- 
nated vacancy losses and reduced renova- 
tion to a moderate sum. This means that 
the tenant must take better care of the 
property and at times do some painting and 
repairs himself, or the property, if let run 
down, will cost more for repairs in the end. 
A more effective remedy would be to pro- 
duce better buildings. Some form of fire- 
proofing must be perfected that is not too 
costly and which will be proof against 
plaster-cracking, vermin, and, let us hope, 
igainst sound transmission. This would 

1utomatically reduce maintenance and quite 
possibly more than pay interest on the 1n- 
reased first cost. New York, unfortunately, 

has an antiquated building code which 

ra 
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still permits six-story non-fireproof build- 
ings. Now that builders are installing 
elevators in such structures the danger is 
further increased. When, like Chicago and 
certain other cities, we fix a reasonable limit 
(three stories in Chicago) on non-fireproof 
buildings, we shall be able to look for 
advancement in apartment house construc- 
tion in keeping with other modern struc- 
tures. 

Even if we should fail thus to reduce 
rents, our buildings will certainly be better 
worth the rents which must be charged. 
In any event the maintenance factor is one 
of great importance in the design as well 
as in the conduct of the apartment. 

To recapitulate: 

Problem—a building of 4 stories costing $1380 per 
room financed and with $440 also financed for land 
at $4.00 a square foot net), with maintenance and 

vacancies allowance, is estimated to rent for $21.65 
per room per month: How can we reduce 1C $18.00 

per year Or approximately to $20.00 per room per 

month? 

Possibilities in order of desirability and 
effectiveness: 

1. Reduce maintenance costs by 
saving 50 per cent in items of renova- Per Room 

. $18.00 per year tion, rent losses 

2. Reduce cost of money (average 
interest rate) I per Cent On cost per 

room 18.20 per year 

3. Reduce the building cost $125 
per room ee 15.80 

4. Crowd the — to 70 per cent 
instead of 50 per cent area 11.31 

Numbers 3 and 4, especially 4, m on the buildings 

so much less desirable that it will probably be more 

difficult to rent at $20.00 than at the $21.65 for the 
original set-up. 

Without further pursuing the contro- 
versial elements of the subject we now 
propose to put to a test the application of 
the data and methods which have been 
discussed. 
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XI. SCIENCE vs. IMAGINATION 
Each designer should have some system 

as a basis for procedure which will avoid 
the disappointments of the usual trial and 
error method. Any system which proves of 
use and which can be refined over a period 
of years of practical application should 
stimulate the designer's imagination. The 
data and rules given in Sections VII and 
VIII should result in a system suitable to 
model tenement planning and may be illus- 
trated by application to the following 
hypothetical problem. 

Project: An owner without too many 
sees E-4 opinions has purchased a sagen 
250x192 ft., for $120,000 (48,000 sq. ft. at 
$2.50 per square foot) ina high class aie. 
He desires to erect on it an apartment build- 
ing as an investment, and believes that it 
should be of an attractive character suitable 
to its surroundings. An elevator project is 
deemed undesirable as it involves responsi- 
bilities difficult for a private owner to mect. 

Basic rentals to be aimed at are $24.00 
per room for four rooms in 4-story build- 
ings. The owner is sufficiently confident of 
the stabilized character of the nerghbor- 
hood to be willing to receive as his profits 
a reasonable return on his equity (to be 
limited to the cost of the site, $120,000 
over a period of fifteen to twenty years, and 
can thus provide for such amortization of 
loans as will secure favorable financing. 

ProsteM: What type of open or closed 
plan and range of heights averaging four 
stories or less if possible, will best answer 
his purpose? 

Procepvre: The architect with the aid of 
his system first proceeds to determine scien- 
tifically the bounds within which he can 
work as follows: 

For rentals of $24 per room per month, 
fair-sized rooms are required with about 
175 sq. ft. net area per rental room which, 
on a 4-room, 4-story base, 76.5% efficiency 
(ample for good foyers and closets) gives 
as a base: 128.5 sq. ft. gross per room, 2740 
cu. ft. at 5o¢ (ample in N. Y. area for good 

2 f THE ARCHITECTURAL RECORD 

construction) $1370 per room building cost, 
7.47 linear feet per room building length 
for 30’ 6’’ span depth (which should provide 
approximately square, well-shaped rooms); 
maintenance and 7 per cent vacancies may 

be taken at $66.00* per year. Buildings of 
three stories should rent at an average of 
$1.00 more per room and require 50 cents 
more for maintenance; 5-story buildings, 

resistance to higher climb 
O per room 

because of 

should rent for an average of $1.5 
less and require 50 cents less for mainte- 
nance. The following table may serve as 
a guide: 

TABLE OF VARIATIONS ON A 4-Room, 4-SToryY 

APARTMENT BUILDING 

Base, 228.5 sq. ft. gross. 

Rent, $24.00 per room per month. 

4 Stories 

3 Stories Base s Stories 
Building Cost per 

room $1493 
( af 

T 9 y /¢ 

Rental per room per 

vear. OX 288.0 27 

Maintenance per room 

per vear 7 66* 60.0* 

Carrving Charges of 
Bldg. only 10°; 
—f 1 > 146 

( ~/2,( 

2%. 188.86 173.30 164.64 

Net Balance avail- 

able for Carrving 

Charges on site cost 39.14 48.70 45.36 

The 4-story height is indicated as the 

for the sake 

half three 

most favorable. However, 

interest and domestic quality, 
and half four will be attempted. 

Site cost is $120,000; public improve- 
eon $17, paierane ments, $14,000; 

= annual 500+ 10% financing xX o+2° 
carrying charges for site | $14, 998. 50. 

Total number of rooms per floor= 43% 
-room at $39.14, 57% 4-room at $48.70 
ca or an average of $44.58 per room avail- 
able for X_ site. $14,998+44.58=336+ 

*(See footnote, page 245). 
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rooms. These will be divided in 144 rooms 
in 3-story and 192 rooms in 4-story build- 
ings or 96+ rooms per floor. 

Average linear foot of building length 

required per room 7.47x96 rooms=717.1 
linear feet+22.9 feet for ground floor losses 
-740 lin. ft. of building required. Same 

process for all 4-story building $14,998 + 
$48.70= 308 rooms + 4=77 rooms X 7.47= 

575+15 feet for ground floor losses=590 
linear feet of building required. 

Q. E. D. We need therefore in our design 

cna 740 linear feet of building length for 
'4 stories or 590 for 4 stories or any varia- 

tion between. Plotting our site carefully 
with such considerations as grades, slopes, 
orientation and building set-backs, and 
bearing in mind the demonstrated efficiency 
{ the simple perimeter plan, we find that 

our maximum perimeter is 670 linear feet 
tor a building of we depth (Step 1). This 

s too little for our 3% story building which 
r ‘quires 740 feet, but the all over 4-story 
plan requiring 590 feet may be used, leaving 

Jo5/6% 

SCIENTIFIC 

STAGES IN 

SOLUTION OF AN 

ARCHITECTURAL 

PROBLEM 

STEPS 

an opening 80 feet wide to the south side 

‘Step 2). Two-thirds of four and one-third 
of five stories would work out about 38 
feet less as in Step 3 

On a basis of pure science and mathe- 
matics the 4-story building will return the 
most profit at a given percentage of vacan- 
cies, but then, for many reasons of interest 
and appropriate domestic character we 
may still prefer the combined 3- and 4-story 
design. The next step is to increase the per- 
imeter by internal extension as in Steps 
4, 5 and 6 or until finally, both for a better 
court and for architectural interest, the plan 
is adjusted to the area indicated in Step 7, 
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IMAGINATION APPLIED 

with a narrow tower of five stories. Thus 
far the designer has proceeded with assur- 
ance that his financial basis is secure. Be- 
fore finally adopting his plans he may per- 
mit imagination to prevail over science and 
try out various other schemes such as indi- 
cated in Step 8 which secures 340 rooms in 
a 7- and 8-story building similar to the 
Kelvin Elevator Apartments (page 279). 

To test the validity of our financial set-up 
and to explain more clearly its elements, we 
will adage the plan represented by Steps 5 
and 6 (with slight variations necessary to 

provide for correct stair locations and 
proper proportioning of various size apart- 
ments). This results in 338 rooms, 196 in 
4-story, and 142 in 3-story buildings, with 
slight gains in the actual efficiency of the 
plan. 
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FINANCIAL SET-UP OF 3 AND 4-STORY 

SCHEMI 

Land, Public Impr. and 

Landscape $151,500-+10°,, $166,¢ 

Building Cost 
196 rooms X 137 265,520 10° ¢ 
142 rooms X 1493 232. T10% 28,57 

Total cost $632,020+10°7 $695,22 

ist Mortgage loan— $400,000, 58°@ @ 5! 2% , 1% ¢ per 
vear amortization 

2nd Mortgage loan—$170,000, 25°) @ 6°¢, 1°@ vear 

comm. 8!3, amortization 

Equity $125,220 to earn an average of 10°, per 

Vvear 

SHorRT MetHop OF CALCULATION 

Expenses: 

Land, etc.—$160,000 K 7°), + 21° $14,4 

Building—$528,600X 7% +2140, 42% 60,788 

Maintenance and Vacancies 

196 rooms (a, 66* 12,936 
* 

142 rooms (@ 72 10,224 

Total expenses $98,348 

Income: 

196 rooms @ 288 per room = $56,400 

142 rooms @ 300 per room 42,60 

*(See footnote, page 245). $99,000 

This short method is merely for convenience in 
roughly checking a project in its various stages of 
study—both the 7 per cent and 2! per cent represent 
interest, amortization, depreciation and profit which 
are constantly changing each year in the life of : 

building. It may seem difficult to understand ae 
7 Bnet cent interest and 21% per cent amortization 

2 per cent = taxes) can provide 6% per cent on 

first mortyage, 15% per cent on the second 

mortgage, 114 per cent for depreciation and a fair 



return on the equity. But this is just what it does, 
as will be seen in the ‘Long Method of Calculation’’ 

The 7%+22% 7 +24% is a 

convenient way of separating the costs and profits 
applying to the land from those of the building so 
that influence of these 
two factors upon the annual rent. 

below and more 

we can readily follow the 

But before we finally adopt a budget of 
rent and expenses we must carry the matter 

to a more careful conclusion, which is here 

given for three periods in the first twenty 

years of operation. It provides for starting 
with a $24.00 per room base rental and re- 
ducing the rents 5 per cent after six years 

and 5 per cent more after twelve years. The 
per cent a 

vear for twelve years and 2 per cent a year 
for cight vears or a reduction of about 30 

per cent during the period. The second 

mortgage is amortized entirely in the first 

twelve years or 8'3 per cent per year; 6 per 

first mortgage 1s amortized 1 

cent interest and 1 per cent per year renewal 
commission is provided. The good terms 
and reasonable commissions are commer- 
cially possible only where the owner, as in 
this case, is willing to take his own profits 
slowly at first and also provides a sinking 

fund for depreciation. Just what the owner 
actually profits from a building is the crux 
of apartment building. The man who can 
bide his time is in the strongest financial 
position. 

DerarL OF OPERATING BuDGET INCOME AND 

Rents or Hypotrueticat Project 
over a period of 20 years) 

Years Years Years 

1-6th 6-12th 12-20th 
Mortgage $400,000 

52% Int. 19% Amor.. $25,340 $24,000 $25,600 

2% am 

1 Mortgage $170,000 

6% TT 1% + 84% 
(mor 23,091 17,141 00,000 

ixes 2% on entire COst 13,770 13,770 13,770 

Depreciation 144% on 
Bldg. Cost 6,920 6,920 6,920 
laintenance* 16,116 16,116 16,116 

cancies about 7% 6,760 6,760 6,760 

$84,707 $69,166 $91,997 
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Rental Income 1-6th Year $99,000— $91,997 = $7,003 
=5.6°0% on equity 

6-12th year (5% less rental) $94,050— $84,707 = $9,343 

7.46 on equity 

12-20th year (again 5% rental 

reduction | $89, 100— $69, 166 

$19,934= 15.91% on equity 

In the first twelve years the owner has paid off: 

On first Mortgage $ 48,000 

The entire second Mortgage 170,00 
Set aside for depreciation 83,000 
Paid interest to himself of g8,000 

or a total of $399,000 

At the end of the first six years he has 
reduced rents 5% and at the end of twelve 
years he is ready to reduce them 5% more; 
that is, from $288.00 per year originally, to 
$273.60, and if he keeps his building up 
he may use for improvements some of the 

$83,000 depreciation fund) and can keep it 
rented, he will receive an income of 15.95% 
or nearly $20,000 per year on his original 

equity of $125,000. 
The application of the same process for 

the 4 and part-4 and 5-story buildings will 
show a net profit considerably greater than 
for the 3- and 4-story scheme. In fact, Step 7 
will show an increase over Steps 5 and 6. 
The most important factor of all, however, 
is that of vacancies, and if the 3-and 4-story 
scheme should, because of its character in 
relation to the neighborhood, show a low 
average of vacancies, it would probably net 
as much in the end as the other schemes re- 
quiring more rooms and a heavier invest- 
ment. 

The subject is indeed complex. The sug- 
gestions and calculations in this article are 
necessarily incomplete but certainly they 
go to show that apartment house building 
merits greater attention by the architect, 
both in efficiency of planning and intelli- 
gence of operation. 

*+The maintenance figures used in these schedules and in the 
Rent Barometer are based upon large projects of a non-com- 
mercial nature. For commercial practice and especially for 
smaller projects, maintenance allowance should be increased at 
least $12.00 per year adding $1.00 per month to the necessary 
rental rate. 
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DOORWAY DETAIL 

WILSON COURT, SUNNYSIDE GARDENS, LONG ISLAND 
CLARENCE S. STEIN, ARCHITECT 
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ARCHITECT CLARENCE S. STEIN, 
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Photo, J. Frank Copeland 

RITTENHOUSE PLAZA APARTMENT HOTEL, PHILADELPHIA 

RALPH B. BENCKER, ARCHITECT 
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Photo, J. Frank Copeland 

RITTENHOUSE PLAZA APARTMENT HOTEL, PHILADELPHIA 

RALPH B. BENCKER, ARCHITECT 
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FRONT FACADE 

APARTMENT HOUSE AT 1111 CEDAR STREET, MICHIGAN CITY, INDIANA 

JOHN LLOYD WRIGHT, ARCHITECT 
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DOORWAY DETAIL 
APARTMENT HOUSE AT 1111 CEDAR STREET, MICHIGAN CITY, INDIANA 

JOHN LLOYD WRIGHT, ARCHITECT 
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ENTRANCE DETAIL 
APARTMENT BUILDING AT FOREST HILLS GARDENS, N. Y. 

DOUGLASS FITCH, ARCHITECT 
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ENTRANCE DETAIL 

CHRISTODORA HOUSE, NEW YORK CITY 

HENRY C. PELTON, ARCHITECT 
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GENERAL VIEW 

CHRISTODORA HOUSE, NEW YORK CITY 

HENRY C. PELTON, ARCHITECT 
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FIRST FLOOR PLAN PLAN OF FLOORS 2, 3, 4, 5, 6, 7 and 8 

CHRISTODORA HOUSE, NEW YORK CITY 

HENRY C. PELTON, ARCHITECT 
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PRELIMINARY DRAWING 

APARTMENT BUILDING, ASTOR AND GOETHE STREETS, CHICAGO, ILL. 

PHILIP B. MAHER, ARCHITECT 
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MORGAN STUDIOS, NEW YORK CITY 
' RODGERS & POOR, ARCHITECTS 
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MORGAN STUDIOS, NEW YORK CITY 

RODGERS & POOR, ARCHITECTS 
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PLAN OF DUPLEX APARTMENT —ON BIGHTH AND NINTH FLOORS 

STUDIO APARTMENT BUILDING, NEW YORK CITY 

RODGERS & POOR, ARCHITECTS 
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READING ROOM 

THE PANHELLENIC TOWER, NEW YORK C 

JOHN MEAD HOWELLS, ARCHITECT 
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THE CLOISTERS, DORCHESTER AVENUE AT 8TH STREET, CHICAGO 

GRANGER & BOLLENBACHER, ARCHITECTS 
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RAVENNA COURT, JACKSON HEIGHTS, NEW YORK 

ROGERS © HANEMAN, ARCHITECTS 
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BOWLING & SHANK, ARCHITECTS 



GARDEN VIEW AND FLOOR PLAN 

TILDEN GARDENS, WASHINGTON, D. C 

PARKS & BAXTER, ARCHITECTS 
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GARDEN APARTMENT BUILDING, LOS ANGELES 

RICHARD J. NEUTRA, ARCHITECT 
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DETAIL PLAN AND ELEVATIONS OF TYPICAL SINGLE APARTMENT 

TYPICAL FLOOR PLAN 

North front broken around a garden court to achieve west and east exposures of north apartments 

GARDEN APARTMENT BUILDING, LOS ANGELES 

RICHARD J. NEUTRA, ARCHITECT 
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APARTMENT HOUSE IN LOS ANGELES 

PIERPONT AND WALTER S. DAVIS, ARCHITECTS 
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ENTRANCE ARCH, APARTMENT HOUSE IN LOS ANGELES 

PIERPONT AND WALTER S. DAVIS, ARCHITECTS 
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APARTMENT BUILDING IN HOLLYWOOD, CAL 

ARTHUR B. ZWEBELL, DESIGNER 
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ARTHUR B. ZWEBELL, DESIGNER 
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ENTRANCE, THE WHITEHALL APARTMENTS, CHICAGO 

KLABER & GRUNSFELD, ARCHITECTS 
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THE COLONNADE APARTMENT, BRONXVILLE, N. Y 

PENROSE V. STOUT, ARCHITECT 
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lr. ENGLEHARDT, ARCHITECT 
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FLOOR PLAN AND DETAILS OF LOUNGE 

APARTMENT HOUSE, 3 EAST EIGHTY-FOURTH 
STREET, NEW YORK 

JOHN M. HOWELLS AND RAYMOND M. HOOD, ARCHITECTS 
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FOUNTAIN IN COURT 

RITTENHOUSE PLAZA APARTMENT HOTEL, PHILADELPHIA 

RALPH B. BENCKER, ARCHITECT 
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INTERIOR, APARTMENT OF C. J. LIEBMAN, ESQ., NEW YORK 

POLA HOFFMANN, INC., ARCHITECTS 
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INTERIOR, APARTMENT OF MRS. ALFRED ROSE, NEW YORK 

POLA HOFFMANN, INC., ARCHITECTS 
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APARTMENT HOUSE, 3 EAST EIGHTY-FOURTH STREET, NEW YORK 

JOHN M. HOWELLS AND RAYMOND M. HOOD, ARCHITECTS 
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ENTRANCE DOORWAY 

APARTMENT HOUSE, 3 EAST EIGHTY-FOURTH STREET, NEW YORK 
JOHN M. HOWELLS AND RAYMOND M. HOOD, ARCHITECTS 
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BRONZE PANEL OF DOOR 

APARTMENT HOUSE, 3 EAST EIGHTY-FOURTH STREET, NEW YORK 

JOHN M. HOWELLS AND RAYMOND M. HOOD, ARCHITECTS 
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SOUND PROOFING APARTMENTS 
BY ROBERT L. DAVISON * 

ECHNICALLY speaking, the subject of Architec- 

faa Acoustics includes (1) the consideration 

and correction of sound within rooms where sound 

originates and (2) the prevention of transmission of 

sound through floors and walls of buildings. How- 
ever, it has become the general practice to limit the 
term ‘“‘acoustics’’ to the science of sound within a 

room and to refer to the prevention of sound trans- 

mission through floors and walls as ‘‘sound deaden- 
ing,’ or “‘sound insulation.’"” The term “sound 

insulation’’ should always be used as “‘sound dead- 

ening’’ and is often accepted as synonymous with 
‘sound absorption.”’ 

ACOUSTICAL TREATMENT 

While various factors are involved in acoustics of 

an auditorium, only reverberation and loudness need 

be considered in apartment house design. They can 
be controlled in part in various ways. Draperies, car- 

pets and furniture are all effective in proportion to 

their absorbing power. (See adjacent table.) Carpets 
in foyers and halls are especially desirable for their ab- 

sorption value and lessening of impact. Where, for 

Sanitary or cost reasons, they are not used, sound 

absorption may be obtained through use of one of 
the many “‘acoustical materials’’. Provision should 
be made, of course, for sound prevention and sound 

absorption in kitchens or dining rooms when res- 

taurant service is provided and in other parts of the 

building where noise may originate 

SOUND INSULATION 

Sound insulation is of greater importance in apart- 
ment buildings than acoustical correction. It ranks 
in importance with provision for light and air, and 

represents a problem which must be solved but 
about which almost nothing is known today. 

In this increasingly noisy life of ours with radio 
and jazz parties and sometimes children, quiet is going 
to take on a greatly enhanced commercial importance. 
The architect will give as much consideration to the 
quiet-producing qualities of materials for buildings 
as he now gives to their aesthetic appeal. The sig- 
nificance of this problem is evidenced in the follow- 
ing letter to The Architectural Record from the 
owner of a large apartment house: 

‘In order that you may form a mental picture of 

*Acknowledgment is made of valuable assistance from Clifford 
M. Swan, consultant acoustical engineer; from E. E. Free, consult- 
ing engineer; from Harvey Fletcher of Bell Telephone Laboratories 
and from the reference books listed at the end of this article. 

our situation, imagine an apartment building of mon 

olithic concrete construction of the highest kind with 

the finest type of equipment and appointments, the 

apartments laid out in the so-called efficiency form 

We were fortunate in having the services of a con 

struction engineer who reduced the weight of the 
concrete mass and structural members to the lowest 

possible point consistent with safety and good en- 

gineering practice. This naturally reduced the amount 
of inertia but increased the vibration. The result was 

a very acute sound transmission problem and its seri 

ous form was not realized until the building was 

finished and occupied. It was then that we discovered 
how acute this condition was, particularly between 

apartments and through the pipe chases 

SOUND ABSORBING COEFFICIENTS 

FOR PITCH 512 
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Experiments were made to reduce the sound trans- 

mission through partition walls but without very 

good results until we applied a [well-known acous- 

tical which effectively re- 

luced the annoying transmission through partition 
company s| treatment 

walls and across pipe chases. However, the annoy- 

ance caused by the transmission through the floor 
slabs has been accentuated and it appears that we 

cannot hope tor relief unless we treat the ceiling in 

the same manner as the walls 

‘It is quite evident that the time to apply sound 

transmission treatment is on the drafting table be- 
tore the building is in construction, for no matter 

what is done after the building 1s completed it is 

bound to be more or less of a makeshift and exceed- 
| ingly costly and annoving 

‘Coming now to vour specific questions, there is 

10 difference in the vearly rent before and after sound 

nsulation, because it was simply impossible to retain 

tenants under previous conditions and, on the other 

hand, we could charge no higher rents than origi- 

nally scheduled 

‘“As to the difference in turnover, of course there 

as been a decided improvement because of the insu- 

ation treatment. 

‘Any attempt on our part to apply the cost to a 

room or square vard basis would be misleading be- 

cause the price included very extensive treatment in 

the pipe chases.” 

The difficulty of this problem is further apparent 

when one bears in mind that an electric conduit or 

steam pipe connected to a partition may transmit 

sound in the same manner that sound from a phono- 

traph record is transmitted by a needle and made 

iudible by the diaphragm and reproducer. While 

Me lium Velocity ot Sound 

\ I SS ft per sec 

Water 4,728 ft. per sec 

Pine Wood, 10,900 ft. per sec 

Brick 11,950 ft. per sec 

St 16,360 ft. per sec 

I W 

VELOCITY OF SOUND IN VARIOUS MEDIA 

me general principles for sound prevention treat- 
ent may be given, the subject is so complicated that 

i maximum of sound deadening is desired, it will 

advisable to consult an acoustical expert or a 

npany installing a guaranteed sound insulation 
stem. 

is natural to think of sound deadening in terms 
heat insulation, but the two problems are vastly 
‘erent. The insulation of sound is not a problem 

naterial so much as it is a problem of construction. 

re is no roval road or textbook rule for sound 
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proof design. Sound proof construction methods have 

not been developed to a point where definite formulae 
or simple rules are possible, as in heat insulation 

I. PRINCIPLES OF SOUND 

TRANSMISSION. Sound is trans- 

mitted by molecular vibration 

and the structural vibration of 

the partition 

acts like a thick elastic plate 

or drum head. 

this pressure may be gathered 

from the fact that a normal! 

"7A speaking voice will deflect a 

1 2” x 4” stud, lath and plaster 

or floor) which 

Some idea of 

anid 2 

partition 1 100 of an inch. 

HOW A PARTITION IS \ ot the sound Waves 
BULGED BY PRESSURI 

OF SOUND 

part 
striking a surface are reflected 

transmitted by 
molecular vibration or diaphragm action to space 

and part are 

bevond. A certain amount is absorbed bv friction 

in the wall. (See sketch below 

Considerable confusion arises from the dual use of 

the term “‘absorption.”’ 

In Acoustical Correction percentage of absorption 

means percentage of sound not reflected 

In Sound Transmission, percentage of absorption 
means percentage absorbed by wall during trans- 

See sketch mission. below. 

SOURCI 
OF SOUND 

SOUND 

REFLECTED 

(70% ABSORPTION 

INCORRECT CURRENT 

USE OF TERM) 

hth hhh ht rt hhh 

ABSORPTION 

NX (CORRE 

TRANSMITTED 

USF) 

DUAL USE OF TERM “ABSORPTION” 

These uses are not synonymous. For example: an 
open doorway has 100‘ ¢ sound absorption (non- 

reflection) value, speaking acoustically and o% 

sound absorption speaking from the standpoint of 
sound insulation. 

If sound absorption materials are hung in a door- 
way it will be found that as their percentage of 
sound absorption increases (speaking acoustically 
their sound insulating value decreases. But certain 
of these sound absorption materials (speaking 
acoustically) do absorb (speaking from standpoint 
of sound transmission) a percentage of sound in 
process of transmission and to this extent they are 
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Acoustics of Buildings—Watso1 

RELATIVE AMOUNTS OF SOUND REFLECTED, 
TRANSMITTED BY ABSORBED, AND 

Percentage figures on sound insulat 
given but are fundamentally 

source of confusion. Loudness reductions as caused 

by absorption or by reflection are all subtractive 

and are not percentage propositions 

represent 

used for Porous materials such as generally 

nent transmit considerable sound 
ed hair fe 

no data on 

ect It and quilt transmit less and 1 
the actual sound absorptio aimost 

nateriais 

1S 

AMOUNT OF SOUND INSULATION REQUIR 

‘atson's graph indicates this principle.’ W grapl licates tl | 

unreliable 

loudness reduction in either 

and reflect little, 
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centage figures without knowing the loudness of the 

sound considered. The following sketch is an illus- 

tration of the incorrect use of percentage 
Trarstnitted 

INSULATION VALUE WALL 

SC ENSAT N ~ 

, 2 

suece of Souno ounp TRANSMiTret 
GO Sensation Units SENSATION * 

OUN an rve 

A x Units” © SER n 

GO s¢ 50-10 

5C ON 75% REDUCTION 

Il. SouNp TRANSMISSION MEASUREMENT. The term 

‘Sensation Units’’ **( See footnote, page 293) 1s self- 

explanatory. It is approximately the smallest chang 

in loudness level of sound it is possible for the ear to HAIRFELT 
detect. For many purposes it 1s convenient to use fot 

ion are often standards of comparison the ‘Threshold of Hearing 

The 

level of any sound expressed in units above this sound 

and are a as a base from which measurements are made 

is called the ‘Sensation Level There are about 135 

We cannot Sensation Units between the ‘threshold of hearing 

case by per- and the ‘“‘threshold of feeling’’—the maximum sen 

acoustical treat" sation of loudness which the ear can register. The 

while pape ‘sensation of loudness’’ does not increase in propor- 

i: = — tion to physical intensity of sound, as shown in the 

table below 

ED* 
Sensation Units of probable sound /ess Sensation Units of desired sour 

Sensation Units of Insulatior 

LOUDNESS IN TERMS OI! 

Maximum Distance aT Wuich CaLLep 
NumBers May Be RecoGnizep Sensatior 

Level Physical | 

Aver Loud soump Laver Sensatior Ra 
i age Whisper mt Voice t Voice Units 

j Whisper pp Voice 

Threshold of Feeling r3 
High Pitch Loud Whistle 12 

g 
7 Gunfire 

I 

I 8.5 Noise in Airplane ) 

S 4 2.2 Noise in Subway x 
£) 2.7" 15 Noise in Stenographic Roon 
cut 1 8.5 4 2 Noise 34th and 6th Ave., N. Y. ¢ 6 

4 3.2 12 Interior of R. R. Traitr : 

1S 39 Noisy Office 4 1 

4 22.2 125 4 Quiet Office 1 

{ 12 395 222 Sound Level in Country Residence 2 

ba} 39.57 22 125 1-1/3 miles Threshold of Intelligibility I 

Pe Threshold of Audibility 

tSensation Units are equivalent to “‘decibels’’ or 1/10 of a ‘‘bel’’ or 1/10 of a “‘log’’ (logarithm of reduction facto 
Sensation 

Units 

Example: Probable sound: Loud conversation & 
Sound Level in 

N. Y. apt 
Desired 

Required insulation 

Refer to table of insulating value 

*Adapted from table prepared by Harvey F 

4 
s for type of wall to be used 
letcher, of the Bell Telephone Laboratories 

Fletcher, Harvey, Speech and Hearing, D. Van Nostrand Company, Inc., New York 
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[Panel] Kind of | Kind of | Kind of 
No.| Stud Lath Plaster 

dT 
4 
“Wood — arenes 

[fz dsbest ©5 millboard 

| ee | Z layers ‘ ay layer of t hair r felt between one side only 

/ [ Gyp sum | 2 coat, srrooth finish, one side only 

Metal | i ‘4 3 coat, smoot th finish 
1 ¢ | " | >" solid partition 

| | Sheetrock One side only 

| | Metal | Mctal | Gypsum | Two 2" solid partitions w th 2 air Space 

| 29 lcypsumtilel | Lime | 2 coat smooth fin ish 
Wood | Gypsolite | Both sides 

Meta . Meta! | Gypsum 3 coat, smooth finish 

" | Plaster | " Solid partition 
Lime 2 coat, smooth finish 

Gy psum - “ " ” 

—$—+—+— 

7 | 

IO IC 

Solid partition 

Scratch coat only 

2 coat, Smooth finish 
b |Gypsum frie Gypsu m “ ° " " : both Sides 

Wood Metal [Gypsum wood-fibred| Scratch & brown coats only 

Sheetrock Beth S|} des 

Wood Gypeom 

Brick Lime 

e eT ae 

Scratch & brown coats only i es 
Meta! |Gypsum wood- onal " ' “ " " 

3 coat. smc oth Fin is b 

Gypsum 
4 4 
Sheet metal! " a 

Metal |Gypsum wood - fi bred| " * 

| Ye Gypsum wall board deco rated with wall paper 
— 

t Ww um rt. r ur f t, = r Spa Me al | 0 | z Solid a gypsun ? pe - laye S| “hai el airs ce 

} 
+ | 
| 
+ 

| 
+ 

Wi re Gypsum 3 coat smooth finisb heed 

Metal | | Same as 59b with adit ional | layer \" bair felt in air r space | 
: . wed layer of “Cabets quilt in air Space L 

Lime & gypsum | Gypsum scratch, lime brown, smeoth fin 

3 coat, sand f nish 
" ” " ” 

Metal Scratch ¢ brown coats only ; 

" Scratch coat only 

[Plaster bd | —< i [ 3 coat, “smooth fi nish 

Tre panels c a5 304, with |'4 a1 in space L 

| Scratch coat only 
Tavera Sheetrock | “layer hair felt between, one side only 

Gypsum T 3coat , smogth finish 

Lime é gypsum | | Scoat lieed Keene's €ement, Smooth fin al 

Lime 3 coat, Smooth Finish i 

| Same as 59b with | layer of celotex Iinairspace | 

7 Lime 4 | 3coat smooth finish | 
Scratch coat only | 

_| Scoat, smooth finish 
“| Serateh ¢ brown coats only 

Metal | 3 coat, smooth finish 
Wood T Lime 4 aepaanr Tie scratch, gypsum brown, Smooth finish 

Meteo! | T Lime 

This table is a combination and adaptation of two tables of the Bureau of Standards, Nos 

At the present time there is no generally accepted standard 
t tor measurement of sound. The Bureau of Standards | 

ised the 

. §§2! and 526. 

panies - the term ‘“‘bel’’ or ‘‘decibel”’ 
las in the Bell Te lep hone Laboratories ). The ‘‘bel”’ 

‘Logarithm of the reduction of physical intensity and che decibel’’ is 1/10 of a “‘bel,’’ 
a unit of measure, but their forthcoming papers will use the Unit. The American 

sation Unit™’ which is equivalent to 1/10 of the “‘log.’* The or the Acoustical Committee of the American Society of Me- 
rbank Laboratories and Burgess Laboratories use the “‘log chanical Engineers will establish definite units and standard test 5 i 

t their tests are conducted in a different manner from the Bureau methods 
Standards and the results are not directly comparable in terms os 

g of reduction."’ The telephone, 

a unit developed by the 
is equivalent to a ‘‘log 

or equivalent to a Sensation 
Acoustical Society now being formed, 

frequency of 250 cycles corresponds to middle 
radio and phonograph com average between the male and female voice.’ 
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THrouGH WaALLs AND III 
Froors. Sound transmission may be retarded by 

SouND TRANSMISSION 

mass, structural independence, breaks in density and 

use of absorptive materials. 

A.) Sotip Watts. This graph and table indicate 

ls constructed of homogeneous ma- that for single wall 

Aver Aver- 
age Log Mass Rela- age Re- 
of Re- per 5q tive duc- 

TEsTs duction Ft Stiffness tion 

1 2 in. gypsum unplastered 2.36 10.4 . 230 
2 3 in. hollow gypsum unplastered 2.42 aad ‘ 260 
3 1.5in., plaster on lath 2.53 13.9 4 340 
4 3in. solid gypsum unplastered 2.67 14.2 ‘ 468 
5 2in. solid gypsum + 0.5 in. plaster 2.72 15.0 wai 525 
6 4 in. hollow clay tile unplastered 2.83 17.0 os 677 
7 2 in. solid gypsum + lin. plaster 2.95 19.6 : 892 
S 2 in. solid gypsum + 1.25 in. 

plaster 3.05 21.4 S4 1120 
9 4 in. clay tile + 0.5 in. plaster 3.07 22.0 1180 

10 2.5 in. plaster on lath 3.24 23.2 17 1740 
11 3 in. solid gypsum -+ 1.25 in. plas- 

ter 3.28 25.4 130 1910 
12 4in. clay tile + 1 in. plaster 3. 36 27.0 2300 
13. 4 in. clay tile + 1.25 in. plaster 3.40 28.0 120 2500 
14 3.5 in. plaster on lath 3.60 32.5 77 4000 
15 4.5 in. plaster on lath 3.82 41.8 6600 

Industrial and Engineering Chemistry—Paul E. Sabine *4 

RELATION OF MASS TO SOUND INSULATION 

terial, mass rather than stiffness is the determining 

tactor in the general reduction of sound intensity. 

Sound reduction and mass per square foot follow 

the same order. Recent tests indicate that single 

sheets of metal have the same sound insulating value 

as fiber board of the same weight. 
‘Extrapolating the curve, it appears that fora log 

of four a masonry wall weighing 50 pounds per 
square foot would be required, a figure which for 

cost and structural loading would be excessive’'(*4 
for partitions, but practical for sustaining or fire 

walls. 

B.) BripGep AND UNsripGep Dous Le Parti- 

rions. The transmission of sound by each wall 1s 

affected by the presence of the other even with the 

4-inch separation, which indicates that there is a 
reaction between the two walls across the interven- 

ing alr space 

’ oe 
- 

é | or Lf 

e TN : 
8 | Joa / 

$s ‘ \Z | - t 

: eo. 

. if | K 2°" | 

n ~ ee 
71S ‘ inn 

Figure 3. 

Paul E Sabine > 7 

INSULATING VALUE OF SINGLE AND 
DOUBLE WALLS 

The effect of bridging air space is shown in the 

above graph by comparison of Curves 2 and 3 
Curve 2 shows transmission when a wood strip I 

inch by 2 inches is 1n contact with both walls the 

entire length from top to bottom as in frame con- 
struction. This indicates how sound ts transmitted 

through studding 

There is a decided difference of opinion as to the 

value of ‘‘sound deadeners’’ in the space between 

floor joists and wall studs. Mineral wool, cork, slag, 

felt and fibrous vegetable material and wood pulj 
have been employed with varying results. 

Although the results of tests by the Bureau ot 

Standards and Paul E. Sabine indicate that thes 

‘sound deadening”’ materials have slight value whe: 
used in connection with frame or masonry walls, 11 

actual practice they appear to have a value not in 

dicated in laboratory tests. Furthermore, experiments 

in sound insulation of airplane cabins and Wallac: 
C. Sabine’s experiments with sheet steel and felt 

indicate that insulating felt has considerable soun 
insulation value when used as a filler for meta 

walls. It is to be hoped that there will be field tests 

to bring out the value of these materials unde! 
actual building conditions 



( CoMPARISON OF DousLe AND SINGLE WALI 

Partitions. ‘The unbridged, unfilled wall [2 walls 
of 2-inch solid gypsum tile) with a 2-1inch separation, 
has about the same insulating value as 634 inches of 

brick, unbridged wall, with 4-inch 
] 14 

separation, 1S equivalent tO 1 

while the 

inches of solid 
* 

masonry : 

4 eg tillad 

< Sandust tiled 

3 Untilled 
| 4 filled mth Ae (et 

. — & — 
Sa M24 208 ™ 

Figure 4 

T Armour I Paul E. Sabin« 

EFFECT OF FILL ON SOUND INSULATION 

D.) Froors anp Ceiuincs. The difference between 

illustrated 

when one recalls that a shout from behind a closed 

air-borne and impact sound 1s clearly 

window will not be heard across the street while a 

pencil tap on the window will readily attract 

attention 

The sound insulation values given in table on page 

293 are for air-borne noises, but experience has shown 

that air-borne sounds are not as serious an annoyance 

to the occupants of the room below as impact noises 

ft walking, vibrations from piano or other sources 

of sound transmitted directly to the floor. 

Impact noise may be lessened by covering floors 
with cork, rubber or material. It 

vattleship linoleum is used, fiber insulating board 

other resilient 

nav be used as a cushion. The board should be 

emented to wood or concrete floor and linoleum 

emented to it 

Aside from lessening noise from impact sound, 

ransmissions will be further reduced by using a 

floated floor,’’ or an independent or suspended ceil- 

Recent 

is more 

ig, as shown in sketches, pages 296 and 297. 
xperiments indicate that a ‘floated floor’’ 

fective as insulation against transmission of impact 

ses than a hung ceiling. When a “floated floor’’ 
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is used, the finished floor is nailed to sleepers and the 

sleepers are floated on a cushion of insulation board 

or quilt, or the sleepers are carried on spring or felt 

saddles as shown in the drawings. If a separate ceil- 

ing is installed, care must be taken that there is no 

connection between the floor and ceiling by through 

conduits, scraps of lumber or plaster. If a hung ceil- 
ing is used, care must be taken to obtain proper in- 

stallation of insulated hangers and any uninsulated 

structural connection between floor and ceiling 

avoided 

I\ 

CtWO Cases where scientific sound transmission tests 

Fiecp Tests. We have been able to locate onl\ 

have been made of sound insulation methods in com- 

pleted buildings. The Burgess Laboratories made a 

series of tests concerning which thev write as follows 

The apparatus used in making the tests 
consisted of an electric horn which generated a 
sound of definite intensity the pitch varied con- 

tinually between 500 and 525 cycles per second, this 

range being chosen because it is the average range of 

speech sound. In conjunction with this instrument, 

a second instrument which registered the sound in- 
tensity directly on.a scale was employed. The 

method of testing was as follows 
“The sound producing instrument was set up in a 

room above the floor to be tested. The sound was 
started and a measurement was taken of the intensity 

at the floor level in this room. The sound was al- 

lowed to continue and the measuring instrument was 

carried to the floor below, care being taken to close 
off all direct passages that the sound might travel 

from one floor to the other. The instrument was set 
up in the room below that in which the noise was 

being generated, and the sound intensity measure- 

ment was taken. The ratio of the sound intensity in 

the two rooms was obtained from a ratio of the read- 

ings and from this value the sound reduction of the 
floor was determined 

“In tests made of a floor of the following con- 
struction: 

Lath and plaster ceiling 
2” x 8” joists on 16” centers 
Rough floor laid diagonally 

1” x 2” sleepers 

Finished floor of kiln dried maple 
it was found that the logarithm of reduction varied 
from a value of 2 to a value of 3.5, depending upon 
the span and tightness of construction. It is probable 
in the average building where no particular care is 
taken to insure the bridging being particularly firm 
and when the floor is laid with ordinary labor, the 

* It is very important to bear in mind that the “‘log’’ values, 
although reliable as an indication of the relative insulation values 
of different types of floors in this series of tests should not be 
compared with “‘log’’ values of other materials as tested by other 
laboratories as the test methods used differ considerably. 
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logarithm of reduction will prove to be not much floor nailed to the sleepers. On test, this floor showed 
over the lower value of 2.0 a logarithm of reduction of 4.081 . . . .This ap 

“One of the floors investigated consisted of acon- proaches very closely to the ideal range.’ 
struction very similar to the above, with the excep- 

tion that strips of felt one-half inch thick and two “It is interesting and encouraging to find that with 

inches wide were laid under the sleepers and the space proper insulation it is possible to make a floor of 

between the rough and finished floors was filled with standard wood construction which will be for all 
Sprayo-Flake. The logarithm of reduction of this floor practical purposes soundproof. It has been the opin- 

proved to be 3.674. This, while not high enough ion that to obtain sound-proofing of this quality, it 

to extinguish speech sounds entirely, reduced their Was necessary to go to concrete or tile construction 

audibility to such a degree that words were not The above test, however, indicates that with careful 

intelligible. insulation the ordinary wood construction can be 
‘The other floor under test was of slightly different made satisfactorily soundproof for duplex or apart- 

construction. It consisted of lath and plaster ceiling, ment house use.’ (C. F. Burgess Laboratories, Inc 

2” x 8” joists spaced on 18” centers, diagonally laid R. F. Norris 

rough floor with 34” Sprayo-Flake applied to the Ir should be noted that in ordinary floor construc 
under side of the rough floor between the joists, 12" — tion with no deadening, the log of reduction factor 
felt strips and 5s” sleepers nailed to the rough floor, varies from 2. to 3.5 depending upon the span and 
and a fill of 1'8” of dry Sprayo-Flake laid between the tightness of construction and with sound deadening 

sleepers before the finish floor was applied. Paper from 3.67 to 4.08. A log of 2 1s equal to 20 sensation 

was laid over the sound insulation and the finish units 

: SOUND INSULATION SYSTEMS 

GUARANTEED SYSTEMS mendations and contract for the installation of their 

There are certain systems of sound insulation now svstems on a guaranteed basis. These systems have 
»09 the market. Their manufacturers make recom- their principal items of floor, wall and ceiling con- 
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WALL AND FLOOR CONSTRUCTION WITH METHODS OF SOUND INSULATION 

There is a lack of sound insulation data for the majority of methods 



we. 
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truction based on separating the finishing surface 

of the floor, wall or ceiling from its component 

structural parts by means of resilient devices. The 

U.S. Gypsum Company primarily makes use of me 

tallic spring devices, while the Stephens Company 

uses devices with hair felt pads. It is preterable to 

have each of these constructions installed by the 

manufacturer under his guarantee rather than to 

allow the general contractor to attempt the work 

COSTS OF GUARANTEED SYSTEMS 

Sound insulative partition furring, when installed 

on one side only of a masonry partition will cost, 

when installed complete, ready for plastering by 

others but not including the tile partition wall, from 

30 to 60 cents per square foot depending upon the 

size and location of the job 

Sound insulative suspended ceiling construction 

complete, ready for plastering by others, the general 

contractor to furnish and install the necessary wire 

rod hangers 1n the masonrv slab above, will cost from 

cents to S1 per square foot depending upon 

the size and location of the job 

Treatments of mechanical equipment such as ele- 

vator machinerv, ventilating fans, vent ducts and 

piping will varv so greatly with the nature of the 

job that it 1s impossible to give approximate prices 

VIBRATIONS FROM ELEVATORS, VENTI- 

LATING SYSTEMS AND MACHINERY 

Special care must be taken to insulate against 

noise or vibration from machinery. Elevator shafts 

may be carried free of main structure to minimize 

vibration. Elevator machinery should be carefull 

insulated to prevent transfer of noise or vibration to 

the structure of the building. As an additional pre- 
caution it is advisable to locate service or living 

rooms near an elevator shaft rather than bedrooms 

If a penthouse apartment is provided near an eleva- 

tor, unusual care must be exercised 

Pumps and other machinery should be carried on 

a spring, felt or cork base and all ducts or pipes 

should have flexible connections 

CAUTIONS IN USE OF ANY TRANSMISSION 

VALUES 

1. There are todav no standard methods or units 

for measuring sound transmission. The use of the 

term “logarithm of reduction factor’ together with 

vibration rate would seem to indicate that the same 

test method was used by all laboratories using this 

unit. There are, however, so manv additional ele 

ments, such as the size of the panel tested, workman 

ship, age of plaster and method of measuring the re 

verberation period or intensity of sound transmitted, 

le at one lab that it is not safe to compare tests mac 

oratory with those made at another. Furthermore, 

tests at the same laboratory mav be given in terms 

of various pitches or the mean of all vibration 

rates tested. This accounts for the difference betweet 

sound insulation values as given bv the National 

Lumber Manufacturers Association and those given 

in this article. Both tables are taken trom the Bu 

reau of Standards’ scientific papers Nos. 526 and 552 

[The Lumber Association use the mean of tests tor 

various vibrations and the tables in this article are 

given for 250 cvcles 

2. Sound insulation is largely a Construction prob 

lem and the area, span, workmanship and transmis 

sion qualities of adjoining walls or floors will at 

tect the transmission to a large degree 

3. A wall is only as good as its weakest point. A 

door or other opening, unless specially sound insu- 

lated, will neutralize the effect of sound insulation to 

a large extent 

4. Attention is called to the fact that air ducts, 

unless insulated, will transmit sound. The impor 

tance of this factor is evident from a comparison of 

the distance a voice travels with various insulatior 

factors. (See table, page 292 

s. The sound insulation factors given apply to air- 

borne sounds only 

6. For complete sound insulation it 1s advisable to 

call in an acoustical expert or a reliable acoustica 

company 

7. There is not enough definite engineering infor- 

mation at the present time to enable anyone to sa\ 

which of the many suggested methods of sound insu 
lation construction give the best results per dollar 
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FIREPROOF vs. NON-FIREPROOI 
The items correspond with financial set-up of 

Hypothetical Project, pages 242-245 of this [he carrying charges, over a period of five Or more years, a! 

' greater On a fireproof than on a non-fireproof apartment building aii ite : slicate balance be sie rate pro a issue. Note the delicate balance between ra Pine: snnenietes talley Ghia Gen te tone des aenialt snteaaiaglh bs 

of rental and vacancy losses For example, an 1. The average contractor builds to sell and is not affected | 
st of repairs. This fact is too well known to need further comn 

The average owner does not keep an accurate recor 

per room, per month) will be almost neutral repair costs and their causes. Although his plaster and paint 1 

-ed by ‘wease of vacancies f mC ; pairs are high he fails to realize that they would be : sufficiently 
12€C y an increase OF vacancies from y= fireproof building to make it a better investment 

15%, so that the margin of profit 1s unchanged 3. The major cause in most Cases Is general inertia and 
part of the owner to analyze the entire problem, alchoug! 

e localities, because of special conditions, non-fireproot t 

this case wipe out the profit altogether ynstruction may be more profitable 

increase of 12Y4%4% in rental (from $24 to $27 
Aches EAE Aadbehtedcana sods APeae |, 

el Mes Sey 

aa. teh hee cn teat 
i failure 

while an increase of vacancies to 22% will in 
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MENT Houses Ano Has Been VERIFIED Dy One OF THE LARGE AND CONSERVATIVE CONSTRUCTION Companits 
Teis ©4 ls Tae Actual Appi rtional Cosy Of Fireproor Over Brick Construction WITH Feame Floors And DoztsNor 
ALLow for HicHtr Class Equipmeny Ano ELevators Orovinarily InsTALLen In A Fire proof Builoing 
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Levaror Cosys WiLL Vary Witw DIFFERENT TYPES oF Builoinags 
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23 
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P 
i PLAN EFFICIENCY STUDY 
ie . 
ie) The above typical plans will indicate that there are well-defined limits to efhcient span depth fo 

a | various types and sizes of apartments. The four-room apartment shown has an excess of bath-hal! 

| space for 33’ span as compared with the span of 30’ 6”, but for the three-room apartment the 33’ is 

i preferable. For the “Efficiency Apartment” with a 5’ central hall, a 42’ span is very economical. If 

bath-halls are considered as usable space the net area for plans will be 78.2%, 78.7%, 78%, 77.8%, 

75%, 76.1%, 78.5%, 76%, 78% and 85.12% 

ReneS ge 

a 

5 aes RE aa AMS 

~ Ripe ty en ee ee a ee 8 



= ie i = Ao a OY (1) Z ~~ od a oO 

APARTMENT HOUSES 

APARTMENT HOUSE 

~ tr 
jE |S 



Q eA O O —u A —) < mA — faa O i) = co UO my < Lx) 1 



THE ARCHITECTURAL RECORD 

———— i ——————>—_— i 7 

— ee tT) WA 
| | | | 1] L 

| , ABL ELVE 1] | 

| AL is | LAN A ll 
| + —— + . ae jy) Cdl 
| | ii i] | 
| | it ft | 

| 

D |PANELED COORS 1 | 7 Hi || 
i | 

fee, | } bets E sf ee HT il 
_ ; 1 Hi 

. | 
+4 |! 

= « | 

Sith | 
, | ie 

| } 

x 1] | | 
all pak t + i] | 

t T ; i 1 7 | | 

‘ i Ld 

|= : = HT |i)] 
| ] | 

I || 
| 4 1| | 

{ { | | 

} s i] | bond 
i HF | 

5 | PD || PANE L Yu Soordq |] — . fT 
| 

i-— || a 
ml 1 

_ Lt ——1-+— — ee — ——<—<—<<<= 

TION 

} i me 

} in 

BIN: a 
+ y ‘ 

' ? 
Y Ltr _ nr 

ae RIGERATOR 

t' rw Pa - 

LAWN E 

ban »» t 

WALL TREATMENT 

APARTMENT KITCHEN L 
EWATEI2 CHATEAU RISSMAN ANE ,aeuTEeTs 



Q od O O Lu eZ ) < 2 a. F O LH _ 5 eZ < LL 7 he 

FO 

iL] |= 
i | 

= = 
TW 
iL | c 

} 
f 
Hh 

U0 
“| 

 o Ih IW 



“SUNLIGHT TOWERS 
A. LAWRENCE KOCHER AND GERHARD ZIEGLER, ARCHITECTS 

ADVANTAGES OF HEIGHT 

N rHe endeavor to find appropriate expression 

for the apartment house, two fundamental forms 

have received favor the low apartment building 
grouped around courts and the tower type. Where 

land cost is not excessive, apartment houses may be 
many storied, not with the purpose of crowding land 

but to obtain land space for recreation, tennis courts, 

plavgrounds for children, promenades, landscaped 

areas and distance from streets. The four storied 

ipartment house that holds to the ground closely 
requires eight times the foundation area of the 

thirty-two story building with the same room- 
Capacity 

The desirability of height for apartments 1s re- 

flected in the higher rent demanded for upper floors 
Quiet increases with distance from the ground, th« 

outlook from windows is improved, there is better 

air and more sunshine 

there 1S With the low building, on the other hand >? 

woise from the streets, monotonous outlook and 1n- 
> 

evitable shadow resulting from courts and nearness 

of adjoining buildings 
With new systems of construction and new ma- 

erials, apartment buildings of tower type may well 

be increased to forty or fiftv stories when the area saved 

ae 

ER DiaGRAM.) GROUND COVERAGE OF FOUR 
ORY APARTMENT BUILDINGS WITH INTERIOR 

COURTS 

WER DIAGRAM.) GROUND COVERAGE OF THIRTY 
O STORY BUILDINGS OF SAME APARTMENT 
PACITY BUT WITH SURROUNDING OPEN 

AREAS 

by the lesser ground coverage is devoted to recreation uses 

Zoning laws could take into account building capac- 
ity in relation to setting, requiring a proportionately 

greater site area as the building height is increased 

SUNLIGHT TOWERS 
The accompanying plans are intended to gain this 

fuller advantage from sunlight by turning rooms to 
an angle of 45° with the street, giving to the facade 
a sawtooth face which permits outlook in two direc- 

tions from every room. 

The advantages of the arrangement may be summed 

up as follows: 
Cross ventilation in all rooms 

| Possibilities for sunshine increased 1 per cent 

aml afi atl ‘fT 
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TYPICAL FLOOR PLAN OF SUNLIGHT 
TOWERS 

A. LAWRENCE KOCHER AND GERHARD ZIEGLER 

7 ARCHITECTS -—-~ 

* Plan above shows 3-room apartments 4 
* with combined living-room-library, 4 
i aie bedroom-dressing 

room and dining 
I room-kitchen 
’ 

Plan efhciency 88.6% 

, Ground coverage 60% 

' 

“9 

ALTERNATE A ALTERNATE B l 
Six-room Three room . 

apartments apartments i 
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A. LAWRENCE KOCHER AND GERHARD ZIEGLER, ARCHITECTS 
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GROUND FLOOR PLAN OF SUNLIGHT TOWERS 
- 2 GARAGE STORAGE FOR APARTMENT IN BASI 

i MENT 

Be ; 60 per cent of the rooms have sunshine three-quarters 
‘ : of the day. Light can be admitted to center of rooms 
: as well as to end, so that deeper rooms are possible 
a Windows face in general direction of street rather 

i* than toward buildings across street 

mh * Makes possible the use of cantilever construction, 
Ri permitting a 20 per cent saving of steel. Exterior 
i ’ points of support can be at reéntrant angles, allow- 
ip | ing windows to extend around the outer angles 

3 

a lees 
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Girder spacing is identical throughout plan 

Halls are reduced to a minimum 

Equipment concentrated in smallest possible space 

The high building with greater exterior wall sur 
face inevitably costs more than the rectangular, 

straight-sided building. The advantages for health 
and improved living should make higher rentals 

with fewer vacancies counterbalance the increased 

construction cost 

SHOP WINDOWS 

Mareriacs. Exterior walls are of light pre-cast slab 

construction of a¢rated concrete. The interior surtac« 

of outer walls is lined with insulating material. Stee 

casement windows with violet-ray glass slide verti 

cally in grooves, thus permitting complete opening 

and ventilation control 

Cotor. Low buildings are black with glazed sur 
face, contrasting with the tower of light green 

AccoMMoDATIONS. Garage accommodation ts pro 

led in basement for occupants of apartments, and VIC 

is accessible from side streets. Elevators to upper 

floors serve users of cars from garage level. 

Stores are on the first floor and have fully glazed 
saw-tooth frontage affording a maximum of display 

space. These may be readily viewed by pedestrians 

because of the angle, and space for viewing window 

is permitted without obstructing sidewalk 
The sidewalk is sheltered by a roof of glass whic! 

admits light below and serves as a promenade fron 
the gardens on the second floor level 

The second floor is arranged as a restaurant an 

coffee shop with a part of the dining space in garde! 

Sun rooms, a gymnasium, swimming pool ai 
lounge are at roof levels 

PLAN PATTERNS 



BY J. O. DAHL 

ast SprRING, with the building only two years old, 

L a friend of mine was compelled to lower rents by 

five dollars a room per month because a new house 

nearby offered apartments with incinerator, venti- 

lated kitchen, sound-retarding floors, radio outlets, 

silent flush toilets, cedar closets, full-length mirror in 

bedroom, and soft water--at the same rental. An 

architect with vision could have convinced my 

friend that it would have been more profitable to 
build for tomorrow than for today 

Unquestionably a large percentage of apartment 

houses have been designed by men with little sym 
pathy for the problems of a woman. Also it appears 

evident that in most cases such architects are home 

owners rather than apartment dwellers 

It is obviously unfair to blame solely the architect 

for the constant shift of population from apartment 

to apartment. But there is every reason to believe 

that the architect can render his client a tremendous 

service by building into the design features that 

make it unnecessary for the tenant to move each 

vear in order to find a fair degree of happiness 
Such features not only make it easier to rent or 

sell apartments for the first time but by decreasing 
the turnover the cost of selling 1S greatly reduced 

Obsolescence is retarded by building for the future 
rather than for the present and the reduction in 

turnover in rentals certainly saves on wear and tear, 

re-decorating apartments, credit losses, bookkeep- 

ng, advertising and general administration. In an 

ncreasingly large number of cases, building salable 

features into apartments makes it possible to sell 

wo- and three-year leases, with obvious economy 

for the owner and the tenant 

Next to hotel patrons, apartment dwellers are 

ecoming most discriminating in their demands for 
uxury and the elimination of petty annoyances 

[he complexities and high pressure of business life 

make it important to find in a home the relaxation 

which is synonymous with freedom from noise, 

lirt, interruptions, unpleasant odors, drafts, slam- 

ning doors, fear of fire, spoiled food, disturbing 

‘lor schemes and mapy~other factors that architects 
av overcome bythe use of features listed on the 

companying table 
No one apartment house needs all the features 
sted, but certain of them are absolutely essential 

day. The elimination of others that might seem 
sS mecessary may mean greatly reduced rentals 
hen, in a year or two, the building has to compete 

th houses containing features which cannot be 

into an older house without the expenditure of 

1 

an amount that might make the cost prohibitive. 

Close co6peration between the owner and architect 

regarding this important subject is certain to react to 

the advantage of all concerned. The architect who, 
while he is designing for beauty and economy of con 
struction, keeps in mind rentability and salability is 

certain to find his services in great demand. 

112 CONSTRUCTION FEATURES THAT INCREASE THI 

SALABILITY OF APARTMENTS 

Key For 

I xcellent feature Moderate 
G—fairly good tearur« Priced 

O—of little value { partments 

Central cleaning (vacuum O 
Soundproof construction E-3 
Ultra-violet-ray glass G-4 
Friction door hinges G 
Carpeted corridors G-1 

Locks above knobs (safety E 

Fireproof construction E 

Mechanical ventilation E-1 

Automatic refrigeration (silent) E 
Tub and shower combination E 

Glass enclosed showers G-1 

Wide corridors O 

Extensive, decorative lobby G-1 

Ventilator doors G 

Servidor G 

Garage in building E 

Self-leveling elevators G-1 
Automatic door checks G-1 

Phone connection in each room O 

Radio connection in each room. E-6 

Wood burning fireplace E-1 
Weather strips E 

Broom closet E 

Dumb-waiter E-7 

Numerous electric outlets E 

Luminous door numbers E 

Temperature control G-1 

Radiator enclosures O 

Colored awnings E 

Rolled screens G-1 
Incinerator E 

Clubrooms. G-1 

Playroom. E-1 

Laundry equipment in basement E 

Provision for pets G-1 

Roof garden E-1 

Solarium E-1 

Outside parking space E 
Rooms for servants O 

I 
\ 

BUILDING RENTABILITY INTO APARTMENTS 

A partment 

For 

High 

Priced 

E-2 

E-3 
E-4 
I 

I 

E 

FE 

E-5 

I 

I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
E 
E 
E- 

I 
I 
I 
( 

I 
I 
I 
I 
I 
I 
I 



THE ARCHITECTURAL RECORD 

Key For For 

I excellent feature Moderate High 

G fairly good feature Priced Priced 
O of little value \ partments \ partments 

Flower boxes 

Gas or oil burners (noiseless 

Special flooring—cork, rubber, 

Steel storage lockers 
Silent flush toilets 

Automatic shower mixer 

Cedar closets 

Circulating ice water 

Full length mirrors 

In-A-Door beds 

Wall safe 

Food shop 

Casement windows 

Modern wall finishes 

Linen closet 

Ample hangers in closets 
Shoe racks 

Hat stands 

Mixing faucets 

“ “ 

Room clocks (electric 

Landscaped exterior 

Ample basement storage 

Special trunkroom. 

Laundry tub in kitchen 

Modern clothes drier in laundry 

Safety features on elevators 
Built in bookcases 

drawer space 

ironing board 
dinette 

kitchen cabinet 

dish storage 
Large window space 

Cross ventilation 

Large drains in bath, etc 
Immediate hot water 

Heated bathroom (all year 

Colorful kitchen 

Ample table space in kitchen 

Well lighted corridors 

Ample light in kitchen 
Steel medicine cabinet 

Light for shaving 
Bathroom outlet for electric 

iron 

Drawer space in bathroom 

Bathroom in tile (color 

Colored shower curtain 

Modern facilities for hanging 
pictures 

Storage for baby carriages (first 
floor 

Decorative lighting fixtures 

Large rooms 
Unbroken wall areas 

Quality window shades 

I 
I 

I 
I 
E 
I 

I 
I 

I 

I 
I 
I 

I 
I 

I 
I 
I 

I 
I 
( 

I 
I 
I 

I 
I 
I 

I 
I 

I 
I 
I 

I 
I 

I 
I 

I 
I 

I 

I 

linoleum, etc 

Group outlets for kitchen 

utensils 

Built-in laundry hamper 

Quality of range and oven 

Ample closet space 

Built-in can and bottle openers 

Pencil sharpener, towel racks 

Soap dishes, toilet tissue holder 

Hot water bag hook, clothes 
hooks in bathroom 

Bathroom, curtain hooks 

Ballroom. 

Covered carriage entrance 

Soft water for laundry 

Rustless hot water lines 

Ease of entrance 

Decorative mailboxes 

Chair over toilet seat 

Decorative Entrance 

COMMENTS 

When 1. 1s practical from the standpoint of 

initial cost and upkeep 

When corridors are carpeted and when apart 

ments are cleaned by building operators. Carpe 
are usually cleaned by central cleaning system 

weekly or semi-weekly. Hand electric cleane 

are used for daily cleaning 

Becoming more essential due to widespread 

of radio, musical instruments, dancing at home, 

electric exercisers, etc 

special value for children, invalids and old OF sy | value f hild lid 

people 

Especially in kitchen and bathroom or laundry 

when washing odors are apt to permeat 

corridors 

An absolute necessity within a few vears 

For deliveries where it is impossible have 

them made through a special door d 

corridor into kitchen 

direct fron 

With chain store prices. A handy chain store ts 

a decided factor in renting. This is true especially 

in small cities and suburban communities 

But it is often unwise to finish walls until tenant 

can decide what he or she wants. This is truc 

especially in the case of radical colors or new 

finishes 

In small apartments only 

Extra steps, heavy doors and tight door-checks 

are especially undesirable to women = and 

children. 
Women especially are enthusiastic about small 

features that give a house an artistic appearance 



SHOULD WE REGULATE THE FORM AND 
PLAN OF APARTMENT BUILDINGS? 

BY ARTHUR C. HOLDEN 
ew York's Dwevuincs Biv is designed to re- 

N place the Tenement House Law enacted in 1gor. 
It is a valuable codification of the progress that has 

made in apartment 
twenty-eight years, yet, strange to say, it Contains 
been construction in the last 

provisions which will add to the canyon-like aspect 

of New York's congested streets. There are provi- 

sions in the bill which the city dweller and the 

architect who ministers to his comfort cannot but 

view with alarm. For example, fireproof buildings 

which front sixty-foot streets are now allowed to be 

carried ninety feet high and then a twelve-foot pent 

house is permitted on the roof. The new bill allows 

two intermediate set-back stories to be added be- 

tween the ninety-foot cornice and the pent house, 

making a total allowed height of one hundred and 
hundred feet wide, 

apartments may now be carried one hundred and fifty 

twenty feet. On streets one 

feet high and then a twelve-foot pent house may be 

Three additional stories are to be 

allowed the main cornice and the pent 

house, increasing the total height to one hundred 

built on the roof 

between 

and ninety feet. 

\s one reads over the sizes prescribed for courts 

and yards and compares them with the sizes set down 

in the 1g01 Tenement House Law, the first impression 
is one of astonishment at the general increases. But 

is one works out the exceptions and the decreases 

illowed for this or that reason, one realizes the in- 

idequacy of the inches that are gained for light and 
ir in courts and yards in exchange for the greater 
height and bulk allowed for fireproof buildings and 

he greater bulk also allowed for non-fireproof 
onstruction 

There has been so much talk about compromise 

nd the impossibility of realizing the high standards 

isked by those architects who claim to speak with 

he public interest in view, that it is well to inquire 

riefly into some of the underlying principles in- 

‘ved. Why, indeed, should there be any legal re- 

riction at all? 

\ny law which regulates the form and plan of 

ildings is bound to be irritating to architects. 
evertheless, wherever land values are expensive 

ough to make it difficult for land to earn its carry- 
charges without overcrowding, it has seemed 

cessary to prohibit the abuse of land. Otherwise 
nomic competition from sub-standard develop- 
ents would make desirable standards impossible to 
intain. 
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Municipalities apparently have too immediate an 
interest in the taxable value of land to deal disin- 
terestedly with this problem. For this reason state 
housing codes are necessary which set minimum 
standards of light, air, and sanitation. 

Regulation must, of course, apply equally to all. 
Thus the restriction must be based not upon the 
conditions produced when one piece of land is in- 
tensively developed, but upon the conditions that 

would be produced if the adjoining and neighboring 
properties were developed equally intensively. We 
have been loath to recognize this principle and to 
some extent we have been deceiving ourselves as to 
the effectiveness of the standards set up by law 
Building by its nature is a gradual process. The aver- 
age building which is developed to the limits of per- 
mitted intensity depends upon and benefits from the 
light that it borrows from adjoining properties 
which are not as yet developed to the same limit. 

The Dwellings Bill falls into the same error as its 
predecessor by failing to protect adjoining properties 
from the blanketing effect of high walls and indeed 
from failing to protect the streets themselves which 
are the principal source of light. Perhaps it is a gain 
that those responsible for drafting the bill have 
introduced the principle of a lot line set back at a 
height equal to one and one-half times the width of 
the street. To be really effective it should have been 
introduced at a lower level. It is to be deplored, too, 

that the Commission has not yet seen fit to reduce 
the cornice line, for the additional stories of height 
that have been granted are a real menace without 
this protective measure. 

The Commission apparently lacked the courage to 
overcome its fear of the economic bugaboo. There 
has been much talk about the rising value of land. 
Values are not all top values. They range from 
several hundred dollars a square foot down to several 
dollars a square foot. A given proposition may be- 
come uneconomic because the value of the land calls 
for a more intensive development than permitted, 

but there is plenty of land available at a lower figure 
on which the development may be carried out and 
reasonable standards maintained. Undesirable stand- 
ards are not a necessity. They are the result of abuse. 
High standards of light and air for residential prop- 
erties are a public necessity, therefore architects 
should be ever alert to keep public opinion informed, 
for without the support of public opinion no decent 
standards can be maintained. 
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PLAY AREAS 
Play Areas—Their Design and Equipment. Prepared by the 

Playground and Recreation Association of America, New York 

City. A. S. Barnes & Co., publishers. $2.5 

P' ANNING for recreation as it relates to children’s 

playgrounds, playfields, and athletic fields, 1s 

set forth in a challenging, attractive and highly prac- 

tical way in this new book issued by the recognized 

national agency in this field—The Playground and 

Recreation Association of America. The best expe- 

rience of over a quarter of a century's work by munici- 

palities and private agencies in making provision 

for play has been gathered together, classified, eval- 

uated and presented here in usable form. The book 
is a complete and dependable guide for the physical 

development of play areas. 

American municipalities are spending approx- 

imately thirty-five million dollars annually for pub- 

lic recreation 

used for the acquisition and development of new 

A substantial part of this is being I 

areas and the application of improved methods in 

This handbook of 

up-to-date technique comes from the press at an op- 

portune moment. Time was when the first step in 

design, planting and equipment 

laying out a playground was to denude it of all 
vegetation and reduce it to a monotonously level, 

sun-scorched prairie. The central space was then clut- 

tered up with an ungainly and expensive lot of out- 
door gymnasium apparatus. A caretaker, instead of 

a play leader, was placed in charge. Then the com- 

munity sat back in satisfied complacency considering 

that it had handsomely discharged its playground 

responsibility to its children. After the novelty of 

this new plaything had worn off and the children 

began to drift back to the shady alleys, the streets 

and tree-covered vacant lots, the good people were 

mystified and considerably discouraged. Their enthu- 

siasm for playgrounds was further dampened by dis- 
covering that these unattractive, little-used play 

centers tended to lower nearby real estate values 

Out of this experience, the new playground tech- 

nique has developed. The Playground and Recre- 
ation Association of America, with its staff of field 

workers and its regional institutes and national con- 
gresses, took the lead in grappling with these prob- 

lems of public recreation. It was soon discovered that 

accessibility, beauty, comfort, design and capable 
play leadership were indispensable factors 

It is pointed out that the community should not 
only have ample space for play, but should see that 

proper consideration Is given to the environment of 

the spaces in which play is carried on. Thus the play- 
ground becomes as important as the school building, 

and the environment of the playground becomes even 

more important than the mechanical apparatus with 

which it is equipped 

In laying out the playground, consideration 
should be given not only to how it ministers to the 

needs of the child in developing his physique, but 
to what effect it has upon his mind and character 

The playground that is well designed and attractively 
planted will act as a mental stimulus and will help 
to refine and develop character. On the other hand, 

a playground that is nothing more than a vacant 
piece of land without planting, or has untidy sur- 

roundings, or has noisy traffic streets adjacent to it, 

although it may be a better alternative than rhe 

street itself, will not serve the children of the com 

munity to the best advantage in stimulating right 

ideals and reactions, however perfect its facilities for 

muscular development may be 

Planning for play has found its place as a recog 
nized aspect of city planning. Play Areas is an up-to 

late guide book on this subject. Its one hundred and 

thirteen photographs, plans and construction draw 

ings help the reader to visualize the principles of 

planning and developing which are set forth in th¢ 

text. Grading, surfacing, draining, fencing, lighting, 

location of apparatus and construction of wading 

pools, swimming pools and playground buildings 

are some of the subjects about which detailed i1 

structions are given. The appendix contains a wel 
selected and classified bibliography 

Lee F HANMI R 

ACOUSTICS 

FLETCHER, HARVEY 
Speech and Heari 19 | D. Van Nose 

panv, 192Y 25 

HE understanding of the phenomena of sound 

I and hearing is essential to any attempt to contro 

architectural acoustics or sound insulation 

For fifteen the Research Laboratories of 

the Bell Telephone System have undertaken a com 

The he Ok 

by Harvey Fletcher represents the findings of th 

years 

prehensive study of speech and hearing 

prolonged investigation. It deals with the physi 
nois¢ 

of th 

of sound, hearing, speech, music and 

\udible ranging 
country house to the roar of a boiler factory 

sound, from the quiet 

classified in the survey of noise 

There are explanations of how man hears, how h 

perceives and how he recognizes sounds; descriptiot 

of special equipment and technique, and a vas 

amount of other material required by acoustic 

engineers and architects. 



ELECTRIC REFRIGERATION 

A SIZE FOR EVERY PURPOSE 
CAPACITIES FROM 4 TO TONS 

DOES LOWEST PRICE 

mean LOWEST COST? 

Just what is your yardstick of value cost refrigeration? A poor ma- 
—purchase price, or cost of owner- — chine will cost you more at any 

ship? price. 

Buy results, not a price 

tag. Install a Lipman 
and watch low cost re- 
frigeration quickly save 

There is not much ques- 

tion about which is the : 
— What Is Cost 

more important after of Ownership? 
installation — for then 

7 a Depreciation plus inden . “nce re 
cost of ownership be- . , any difference _ there 

, : ee ee may have be in the comes far more vital plus operating ee re ' 

than purchase price. expense. purchase price. Anc 
then watch the savings 

Why, then, at the time in cost of ownership 
of purchase, should you judge continue for years and years to 

value by what you read on the come. 

rice tag? - ‘ » . ; 
| ions The advice of a Lipman engineer 

Why jump to the conclusion that a — on your refrigeration needs is free 

low-priced machine will mean low for the asking. Send coupon below. 

GENER AL REFRIGERATION CO., Beloit, Wis. [] Send booklet “C-26” [] Send Engineer’s Name 

Addres. 
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March 2-18 

| Feb. 11- 

March 24 

March 1-31 

March 18- 

April 3 

April 3-18 

| April 15-27 

| April 17- 

Mav I! 

April 23-25 

April 23-25 

Mav 30 

| June 13-15 

June 19-23 

Sept. 12-19 

Oct. 29- 

Nov. 7 

April 1 

April 1 

April 6 

es 

ALENDAR OF EVENTS 

GENERAL ANNOUNCEMENTS 

Exhibition of watercolors and draw- 

ings of André Leconte at the 

Massachusetts Institute of Tech- 

nology, Boston 

American Industrial Arts. 11th Exhi- 

bition. Metropolitan Museum, 

New York City 

Exhibition of work of 

Johnson. Architect's 
Material Exhibit, Los Angeles. 

Reginald 
Building 

Exhibition of watercolors and draw- 
ings of André Yale 
University, New Haven, Conn. 

Leconte at 

Leconte Exhibition at Michigan 

University, Ann Arbor. 

Architectural and Allied Arts Expo- 

sition (Arch. League of N. Y 
Grand Central Palace, New York 

“Own Your Home” Exposition, in- 

door and outdoor, Chicago 

Producer's Council. Annual Meeting 

in conjunction with 

American Inst. of Architects’ Annual 

Meeting, Washington, D. (¢ 

National Commemoration of Major 

Pierre L’Enfant and William 

Thornton, by Federal and state 

organizations devoted to archi- 

tecture 

International Hospital Congress at 
Atlantic City. Exhibition of plans 

modern American and models of 

hospitals. 

International Management Institute 
Paris. 

and Town International Housing 

Planning Congress. Rome. 

World Engineering Congress. Tokio, 
Japan. 

Il. ComMpEeTITIONS 

Columbus Memorial Lighthouse 

Competition drawings must be in 

Madrid, Spain. 

A. W. Brown Travelling Scholarship 
Competition. Drawings to be de- 
livered. Programmes mailed March 
ist. Wm. Dewey Foster, 25 West 

45th Street, New York City. 

George G. Booth Travelling Fellow- 

ship in Architecture. Annual Com- 

petition held for two weeks. 
Professor Emil Lorch, University 

of Michigan, Ann Arbor. 

NOTES IN BRIEF 

A SEI 

BAUHAL 

M« A} 

Kat k 

Kle 

Doe 

Mey 

Oud 

Mon 

L’Esprir Not 

$3 .0¢ 

Le Corl L’ Urbanisme 

Le Corbus L’ Art Decoratif D’ Aujourd hut. 

Le Corbus! Vers Une Architecture. |Translatio 

F. Etche Towards a New Architecture (1927 

$6.0 

Almanai 

FRANKL, Pau 

New Din 

and picture 

Le Corsusiri 

Une M. 

Architectur 

BENNETT 

Architects 

$10.00. Oy 

Ciment-Rot, 

Realizatio 

Ornaments. 

Moderne. $ 
JANNEAU, G. 

Le jer a l 

Moderne 

ONDERDONK, 

The Ferro-Concrete Style 

and American Ferro-Concrete Design 

Book Pub. Co Arch 

Neutra, RicHarD 

Wie Baut Amerika? A European, now a practisil 

architect in the United States, writes about America 

architecture of the present day, emphasizing part 
ularly structure and materials 

Park, E. A. 

New Backgrounds for a New Age. 93 illus. of mode 
decorative 

Harcourt, Brace & Co., N. Y. 

WriGut, Fra 
The Life-Work of. By H. Th. Wijdeveld and others 

Many illustrations. 
WriGutT, Fra 

Aus dem Lebenswerke eines Architekten. By H. ¢ 

Over 100 il 

WriGut, Fra 

A monograph. By Henry-Russell Hitchcock, . 
In French. 

1924-1925. Out of print 

¥ LIST OF BOOKS ON ARCHITECTL RI 
THE MODERN MOVEMENT 

GENERAL 

er. Edited by Gropius and Moholy-Nagy 

1s on the modernist movement. 

$4.50. 

gogische f Skizzenbuch $2 5O 

rrundbegriffe d. neuen gest. Kunst. $2.2 

uchsbuch d. Bauhauses in Weimar. $2 

} dische Architektur $2.00 

Jeue Gestaltung. $1.50 

au. All profusely illustrated. Fac! 

‘chitecture Modern 

The decorative arts of today 1n words 

Pavson & Clarke, N. ) 28-—S$6.a 

n Palais. A la Recherche d'une Unit 
Ss d3 re) 

MATERIALS 

gn in Concrete. 100 Plates. (1927 

iv. Press. 

scturales recentes 

Librarie de la 

Ossatures, formes 

Plates. Construct 

‘Exposition Internationale des Arts Decorat 

Francis S., JR 
With 4oo illus. of Europea 

1925 DI2 

DESIGN 

AMERICAN 

er 

$2.50. Wevh 1927. 

art and architecture. (1927 $ 

NK Lioyp 

1925.) $17.50. Weyhe 

NK LiLoyp 

lus. 

NK Lioyp 

1926. $4.00. Wey he 

Paris, 1928.) $2.00. Weyhe. 
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When you follow. 
Andersen FRAME details 

you poe Quali ty 
Whiy- i 
ARCHITECTS SPEC! y | 

Andersen FRAMES | 
(1) Detailed and constructed (6) The duly stands A i 

to merit architects’ criti- frame pdgquatelys 
cal approval. Jor seide/blind-sf 

2) Ge ine, cl White Pi tions permitti b — > 
(2) aerate eae ite Pine ©} narrow outsid Andersen prov isions for wea et eHght in-> 

(3) Exclusive, goncesed (7) Natlomally Spgs stallation and sound construc tion equal / 
weather-tight features. (8) Dependabh¢/ f mee 4 

(4) Perfect mill workmanship guaranteed by, A, Kd iable any of the 7 uire ments you have for if 
—absolute accuracy and manufact afer, // / / 
uniformity. (9) Equipped exots: spe Cc ‘ial frames? 

(5) A window or door frame the new 
type and sise for every leas, Srittipay 

architectural need. Andersen peli fs. 
ee 

L/Hi 
i i 

ply with 

ont You know just what you will get when 
you specify Andersen Frames saat you are 

always protected against substitution by the 
trade mark die-stamped into the genuin 
White Pine sills and casings. 

To be sure of quality, follow Avdete 

Frame details and specifitatioges in Bweer’ s 
Catalog. 

Genuine 
White Pine 

Sills and Casings 
Styles and Sizes 1 White Pine for 

/ PERMANENC EY | | for BEAUTY 

Weather tight for |, Avalable at dealers 
HOME COMFORT for CONVENLENCE 

§ Standardized Quantity Proctuction for ECONOMY 

See ee 
— ‘ee 
atalog Ye j f iF j L / He. f Alps Apartments, Kansas City, Mo. aa 

}] if / Harry Foster Almon, Architect 
7 j if f -1413 ~H/ Hf Andersen Box Frames installed 

“a by John H. Kelley & Sons, Builders 

Yindersen FRAMES are manufactured by ANDERSEN LUMBER CO.,Bayport,Minn., 
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FRENCH 

B ADOVICI 

Harmonies, Interteurs de Ruhlmann. The work ot 

well-known modern French decorator. 1924.) $12.00 

Cafes, Bars et Restaurants, 40 Plates of Photographic 

illustrations. Librarie de la Construction Moderne 

$5.00 

ENCYCLOPEDIE DE L’ ARCHITECTURI 

Constructions Modernes, Vol. 1. With 100 Plates, 

portfolio. C1928.) $9.00 

Hersst, RENE 

Devantures, vitrines, installations de magazins a 

|'Exposition Internationale des Arts Decoratifs, Paris, 

1925. 55 Plates. $9.0 

Hersst, RENE 

Nout elle j Devanture f er 

Parisiens. 54 Plates. ©1927.) $10 

QueENioux, G 

Les arts decoratifs modernes. More than Soo illus., 

including interiors, furniture, ironwork, textiles, etc 

1925.) 97.§¢ 

ROBERTSON AND YERBURY 

Examples of modern French architecture. 1928.) $1 

Scribner's 

Rovux-Spitz, M 

Batiments et Jardins. Exposition des Arts Decoratits, 

Paris, 1925. With too Plates. (1927.) $15.0 

SAMY 
Le Home Moderne. r0 Plates in color illustrating de 

signs for modern French domestic interiors. $7.s« 

SEZILLI 

Devanture de Boutiques. Modern Parisian shop tronts 

48 Plates, 8o illus. (1927.) $12.00 

SociETE pes ARTISTES DECORATEURS 

Une ambassade francaise. Reproductions for living 

rooms for a French embassy building done in the 
modern manner, exhibited at the Paris Exposition of 

Decorative Arts, 1925. Interesting architectural fea- 

tures designed by eminent architects. (1925.) $12.5 

VIRETTE, JEAN 

Interieurs Modernes et Rustiques. With 56 illus. (1928 

$9.00. 

GERMAN 

Grosskraftwerk Klingenburg. Modern Factory. With over 
100 illus. (1928.) $4.00. Weyhe. 

Kocu 

Farbige Wohnraume der Neuzeit. Colored interiors 
With 140 Plates, many in colors. (1927.) $20.00. 

Moderne Ladenbauten. 

interiors. With illus. (1928. 

Modern Shops) Exteriors and 

$12.00 

Pratz, Gustav ADOL! 

Die Baukunst der neuesten Zeit. The most comprehen- 

sive survey of modern German and Dutch architecture 
500 illus. (1927.) $14.00. Wevhe. 

176 

Neue rkunst. Series. Brief introduction and numet 

pla e work of well-known German architec(s 

19 ch $4.0 

S burg, O. R 

Je ffmann 
M: Lt 

Wil 1 Kreis 

raumer 

Gemeinde Wien am Fuchsenteld 

pholm 

W agner-Porttrock 

W. iI h 

W. Schu 

Taut, Brun 

Em VW Haus. Illus. 1927.) $2.5 \\ e\ he 

WITZMAN, PR soR Cari 

Das T i der ] sefstadt in Wren 1927 

Wevhe 

AVIAN, DANISH AND DutcH 

\HLBERG 

Modern 

itects. 123 Pla 1926. ) $25 

Architecture The work ot 22 a 

FisKER AND YE} y 

Modern Danis 

historv of mode 

{ychitecture. Introduction deals w 

irchitecture in Denmark. 1 Plates 

1927.) $1 ‘ibner's 

MIIERAS AND “ 

Modern D 

of photographic is. (1926.) $1 

Wartyes, J. G 

Neu -Nea 

1926. ) $12. 

Voderne Ai Norway, Sweden, 

Germany. Wii ve oo illus. of modern European 

ttecture of the 20th Century. 1 Plat 

Scribner's 

Souwkunst 

Denmark, 

archi tecture. 

WETTERGREN, E 

Modern decorative arts of Sweden. Illus. ©1926 

PUBLISHERS AND BOOKSELLERS 

E. Wevhe, 794 Lexington Avenue, New York 
William Helburn, Inc., 15 E. 55th Street, New York 

Architectural Book Publishing Company, 1o8 West 

Street, New York 

Brentano's, 1 West 47th Street, New York 

Charles Scribner's Sons, 597 Fifth Avenue, New York 

J. H. Jansen, Caxton Building, Cleveland, Ohio 

John Tiranti & Company, London 
B. T. Batsford, Ltd., London. 

i ae 

CONTRIBUTORS 

Henry Wright, a consultant in site planning, is a former 

chairman of the Committee on Community Planning ot 
the American Institute of Architects. He has been 
associated with Mr. Clarence S. Stein on the work of the 
City Housing Corporation, which is at present envaged 
on the planning of the new town of Radburn, N. . 

J. 0. Dahl has had many years of experience 11 the 
apartment and hotel field and is manager of the service 
department of “‘Hotel Management”’ 

Lee F. Hanmer is Director of Recreation for the R 
Sage Foundation. 
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ELIMINATING l OF 

THE ARCHITECT’S 

WORRIES 

In the matter of material: 

What will be permanent 
and also beautiful 

Is granite adaptable 
Sd 

What about workmanship 

and prompt deliveries 

WOODBURY GRANITE is the 

answer. Here you have the 

right material, plus service in 

design and service and skill in 

workmanship, together with 

the prompt deliveries so neces- 

sary in the building field today. 

See Sweet’s for Details 

WOODBURY GRANITE Co., INC. 
WOODBURY GRAY — BETHEL WHITE 

1E WESTERN UNION BUILDING, NEW YORK , 

Wm. Welles Bosworth, Architect BURLINGTON, \ ERMONT thel White Granite 
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GOOD 
GOOD PROTECIION:: : 

i 

Hotel Statler, Boston 
George B. Post, Architect 

Dwight P. Robinson & Co., Contractors 

25 tons of Truscon Waterproofing Paste \ 
used for foundations and floor slabs. 

The list of outstanding buildings in 

which Truscon Waterproofing Paste 
has been used as a protective factor, 

reads like a blue book of American 

construction. Certainly there is a sig- 

nificance in the fact that for buildings 

which shall serve as enduring tributes 

to their professional ability, leading 

architects and builders rely on the 

protection afforded by Truscon. saat Deelaee + titan Peale 

THE TRUSCON LABORATORIES 

DETROIT, MICH. 

Offices in Principal Cities 

Foreign Trade Division, 90 West St., New York 

WATERPROOFING PASTE 
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RESIDENCE OF DR. AND MRS. J. C. FRIEDMAN, BANNING, CALIFORNIA 
KEM WEBER, DESIGNER 


