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QUIET elevator operation

DEVELOPED

Westinghouse is prepared in every way to serve in
remodeling or rehabilitation — offering the newest conception
of elevator comforts and economical elevator performance.

BY WESTINGHOUSE

Tenants no longer shun
the Elevator Zone

Banging doors and noisy, rattling elevator
shafts, so irritating to the business office, now
mark the elevators as of “the older type.”

Westinghouse has eliminated noisy doors by
skillful engineering application of new prin-
ciples on door closers, power operatcrs and
checking devices.

Likewise, Westinghouse has achieved per-
fected alignment of rails, and with the use
of sliding rail clips has eliminated irritating
side sway and hatchway rumbles.

The greater the efficiency, the greater the
cut in operating costs.

Westinghouse

Flectric Flevators

P

b
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ARCHITECTURE

COLOUR

INTERIOR DECORATION
N ¥ X I X XX XXX XXX
BY JOHN M. HOLMES

Lecturer in Decoration at the Architectural Association School of Architecture, London

IN

ERE at last is a book on colour which recognizes the fact
that the colour of the physicist—the beam of light broken
by a prism——is an entirely different matter from colour as

used by the painter and decorator in pigment form. For instance,
there is no separate colour purple, nor blue-green, in the solar
spectrum. Then too, the spectrum colours are colours in the raw,
not colours with which to work.

Here is an abandonment of the solar spectrum primaries for a new
series of twelve pigment primaries, which make easily understand-
able an intelligent use of colour.

Moreover, the twelve colours which form the pigment primaries
are not theoretical, but are colours that may be bought ““in the tube.’

Nor is the author satisfied with making clear the various relation-
ships between these pigment colours. He connects them up with
the colours of woods, marbles, fabrics and the other materials used
by the decorator, bringing them all on one palette. 1In all the
literature of colour, there has been no such book as this, sound in

theory, but also practicable in making easy a proper use of colour.

The volume consists of 92 pages, 834 by 1214 inches,

known architects and decorators for various in-
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profusely illustrated in full colour. There are sup- /F\/
\_@ plementary illustrations of colour schemes by well- “

teriors. $7.50

CHARLES SCRIBNER’S SONS, New York

ARCHITECTURE AND ARCHITECTURAL BOOKS

ARCHITECTURE, published by CHARLES SCRIBNER'S SONs, 597 Fifth Avenue, New York, N. Y. December, 1932. Volume LXVI, No. 6. Published monthly
on the 28th of the month preceding date of issue. Entered as second-class matter, March 30, 1900, at the Post-Office at New York, N. Y., under
the Act of March 2, 1879. Yearly subscription rate to members of the architectural and allied professions, $3; to all others, $6.
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House - Beautiful -+ Magazine

Special 50

Follow the most interesting and note-
worthy of American small houses in

HOUSE BEAUTIEUL . . . .

the magazine devoted to the plan-
ning, building, modernizing, re-
modeling, furnishing, landscaping,
equipment, and maintenance of the
lovely American home.

Use this Coupon to Secure 509, Rate=»

- Subscription Rate to Architects

$1.50 a YEAR

Regular Rate $3.00

House Beautiful, 10 Ferry Street, Concord. N. H., OR
8 Arlington Street, Boston, Mass.

Gentlemen :

[ 1 enclose [1 Bill me $1.50 for 1 Year

Architect’'s Name

Address - -
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CHARLES ELIOT TRAVELLING
FELLOWSHIP

HE Charles FEliot Travelling

Fellowship in Landscape Archi-
tecture, highest award of the School
of Landscape Architecture at Har-
vard, has been awarded to Arthur C.
Sylvester, of Merrimac, Mass., a
graduate of the University of Maine
in 1927, and now a third-year stu-
dent in the School of Landscape
Architecture. The competition 1n
which Mr. Sylvester’s drawings were
judged the winner called for plans
of a community club and social
centre.

LEBRUN TRAVELLING
SCHOLARSHIP

THF New York Chapter, A. 1. A,

nnounces the usual nationwide
competltion for the LeBrun Trav-
elling Scholarship of 81,400. All
contestants must be practicing archi-
tects or architectural draftsmen,
citizens of the United States, be-
tween the ages of twenty-three and
thirty, who have been actively en-
gaged in their profession for at
least three vears, and have not
previously been beneficiaries of any
travelling scholarships. They must
be specially nominated by a mem-
ber of the American Institute of
Architects.

The problem for the competition
will be announced early in January
by the Scholarship Committee of the
Institute, of which Chester H. Al-
drich is chairman, other members be-
ing Oliver Reagan, D. Everett Waid,
Otto Langmann, and Lindley Frank-
lin.

Nominations must be received be-
fore January 15, 1933, and blanks
for this purpose may be obtained
from the secretary of any chapter,
A. I. A, or from the LeBrun Schol-
arship Committee, 522 Fifth Ave-
nue, New York City.

FAMES TEMPLETON KELLEY
FELLOWSHIP IN
ARCHITECTURE

HE Boston Society of Architects

announces the annual procedure
for the appointment of a bene-
ficiary of the James Templeton
Kelley Fellowship in Architecture
with an income of $2,500. It will be
assigned to an individual of proved
ability, whether student, instructor,
draftsman, or practicing architect,
for foreign travel in the advanced
study of architecture. It is open to
any man or woman re%ldlng ]n

Maine, New Hampshire, Vermont,
or Massachusetts, a citizen of the
United States, and preferably over
thirty years of age. The award is
made on the recommendation of the
Committee on FEducation of the
Society. Applications should be in
the hands of Niels H. Larsen, Sec-
retary, Committee on Education,
Boston Society of Architects, 814
Statler Building, Boston, on or be-
fore January 18, 1933, and should
state the apphcant s age, education,
experience, present occupation, and
suggestions for his work abroad.

THE BUILDING DOLLAR

HE chart shown below is taken

from the Monthly Labor Review,
October, 1932, of the Bureau of
Labor Statistics, U. S. Department
of Labor. It is the result of a study
covering the relative cost of mate-
rial and labor in building construc-
tion in fifteen cities. In most cases
data were obtained for six ordinary
dwelling houses, two apartment
houses, and six non-residential build-
ngs. The latter quota usually con-
sisted of two stores, two office build-
ings, and two factories or ware-
houses.

The report goes rather fully into
the changes in balance between the
cost of labor for these buildings, and
the cost of the material that went
into them. There is space here but
to mention one feature of the survey,
that is the relative costs of each
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class of work. The graph shows, for
example, that in the building dollar
spent for residential work, a little
over twenty-seven cents represents
carpenter work, and so on.

A.1. 8. C. OFFICERS

AT the tenth annual convention of
the American Institute of Steel
Construction held in Pittsburgh in
October, the following officers were
elected: president, Clyde G. Conley,
The Mt. Vernon Bridge Co., Mt.
Vernon, Ohio; first vice-president,
Clyde \/IacCornaCk The Pheenix
Bridge Company, Phonmxwlle, Pa.;
second vice-president, H. A. FltCh
Kansas City Structural Steel Com.
pany, Kansas City, Kans.; treasurer,
Robert T. Brooks, The George A.
Just Company, New York, N. Y;
assistant treasurer, A. J. Post Post
& McCord, Inc., New York, N. Y.
The next convention of the Insti-
tute will be held in Chicago in 1933.

SIXTH ANNUAL SMALL-
HOUSE COMPETITION
AW ARDS

EW YORK and California have

carried off the honors in this
year’s Small House Competition con-
ducted by The House Beautiful Mag-
azine. The awards have just been
announced as follows:

In Class I, Houses East of the
Mississippi:  First Prize, Harvey
Stevenson, Thomas and Studds,
New York. Second Prize, S. Merrell
Clements, New York. Third Prize,
Hunter McDonnell, New York.
Honorable Mention, Barber & Mec-
Murry, Knoxville, Tenn.; Douglas
Orr, New Haven, ’ Conn. (2) Ken-
neth W. Dalzell, East Orange N.J.

In Class II, Houses West of the
Mississippi: First Prize, Roland E.
Coate, Los Angeles. Second Prize,
Austen Pierpont, Ojai, Calif. Third
Prize, Palmer Sabin, Pasadena.
Honorable Mention, Ralph C. Fle-
welling, Beverly Hills; Palmer Sabin,
Pasadena.

In Class 111, Best House East or
West of the Mississippi costing less
than $10,000: Special Prize, Robert
E. Sherlock, New York. Honorable
Mention, Philip Avery, Boston;
William 1. Garren, San Francisco;
Albert J. Schroeder, Beverly Hills.

THE COST OF STEEL

AT the tenth annual convention of
the American Institute of Steel
Construction, held in October, Mr.
H. B. Hirsh, of the Belmont Iron

(Continued on page 6)
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ARCHITECTURAL DRAWING
PERSPECTIVE & RENDERING

By CYRIL A. FAREY and A. TRYSTAN EDWARDS, M. A.Oxon.

Here is a handbook for students and draftsmen. It discusses the choice of
media and materials, methods of making quick sketches, measured drawings,
and competition drawings. In all of these there are the questions of deter-
mining the point of view in a composition, manners of lighting, shadows and
reflections, the large subject of color, which is discussed with color-plates.
The book is full of illustrations covering a wide variety of techniques.

96 pages and §5 plates. 7Y4 x 94 inches. $6.00

CHARLES SCRIBNER’S SONS, New York
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Works, brought out some interesting
figures relative to the cost of making
steel:

Today the average price of a ton
of structural steel is probably $5¢
to $60, erected in place. Of that
sum, we must allow for local hauling,
for setting, for compensation insur-
ance, etc., $10 to $14 per ton, leav-
ing available for the fabricated ma-
terial on cars at destination $45 to
$46 per ton.

Out of this $45 to 46, the fabri-
cator pays the rolling mills 335 to
$36, leaving him about $10 to pay
for the labor and overhead of fabri-
cation. His capital invested in the
plant per that ton of capacity is not
less than 225, and the depreciation,
insurance, and taxes cannot be fig-
ured at less than 2.50. If the plant
operates at 50 per cent of capacity,
it must take out $5; if it operates at
25 per cent of capacity, it must take
out $10.

The selling of that ton, estimating,
reserve for bad debts, repairs, light,
heat, and some power, must be paid
whether the plant operates or not,
and this is probably $2.50 per ton
when running at capacity; $5 at half
capacity; $10 at one quarter capac-
ity.

That ton of steel must have been
detailed, painted, and transported
at a further cost of $2. These three
items aggregate, when the plant is
running at capacity, $7; at half
capacity, $12; at one quarter capac-
ity, $22. After these aggregates are
deducted from the $10 available, it
1s easily determined how much is left
for shop repairs and its overhead, in-
terest on capital, and profit.

In a word, this $10 is about half
enough to cover the minimum needs.
A continuation of selling the ton on
that basis means quick economical
chaos in the steel industry.

UNITED STATES CIVIL
SERVICE OPENING

HE United States Civil Service

Commission announces a com-
petitive examination for an archi-
tect experienced in hospital work.
There is a vacancy in Freedman’s
Hospital, Department of the In-
terior, Washington, D. C., for inter-
mittent service only, and the appli-
cations will apply also to other
vacancies occurring throughout the
United States in positions requiring
similar qualifications. The entrance
salary is $5,600 a year, less a fur-
lough deduction of 814 per cent and
a retirement deduction of 315 per
cent. Applications must be on file

with the U. S. Civil Service Commis-
sion, Washington, D. C., not later
than December 13, 1932. Applicants
will not be required to report for
examination, but will be rated on
their education, training, and experi-
ence, as well as on specimens of
drawings to be filed with applica-
tions. Experience must have in-
cluded at least two years in the de-
sign of hospital buildings of public
proportions. Kull information may
be obtained from the Secretary of
the U. S. Civil Service Board of
Examiners at the post office or
customs house in any city.

A4 DICTIONARY OF ELEC-
TRICAL ENGINEERING
TERMS

FTER more than three years’

work on the part of the commit-
tee of one hundred-twenty scien-
tists and engineers, under the chair-
manship of Dr. A. E. Kennelly, of
Harvard, a proposed dictionary of
electrical engineering terms has just
been completed. The work has been
published for review and criticism
prior to its submittal to the Amer-
ican Standards Association for adop-
tion as an American Standard. It is
a document of 208 pages, listing
over 3400 definitions.

BOWEN BANCROFT SMITH,
1869-1932

OWEN BANCROFT SMITH, a

well-known architect of New
York, died on October 26 at his
home in Tuxedo Park, N. Y. Mr.
Smith was born in Newton, Mass.,
June 19, 1869. After being gradu-
ated from the Massachusetts Insti-
tute of Technology in 1890 he went
abroad and studied in the Atelier
Paul Blondel, in Paris. Mr. Smith
had been in architectural practice
from 1895 until his retirement in
1925. He was a charter member of
the Society of Beaux-Arts Archi-
tects and a member of the American
Institute of Architects. During the
last year or so Mr. and Mrs. Smith

spent a good deal of their time in
Europe.

SIR MERVYN MACARTNE Y,
1854-1932

IR MERVYN MACARTNEY
died on October 28, in London.
He was known internationally as the
architect directing the recent work
of preservation of St. Paul’s Cathe-
dral. A graduate of Oxford, he was
one of the founders of the Art Work-
ers’ Guild of which he was Master in
1920. Sir Mervyn had also helped
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to establish the Arts and Crafts Ex-
hibition Society. He was editor of
The Architectural Review from 1906
to 1920. He was architect to the
Dean and chapter of St. Paul’s
Cathedral for twenty-five years, and
he had also been consulting architect
to Durham Cathedral. Sir Mervyn,
who received his knighthood in 1930,
was a corresponding member of the
American Institute of Architects.
Among his books were: “Old Eng-
lish Houses and Gardens of the
Seventeenth and Eighteenth Cen-
turies” and “Practical Examplar of
Architecture.”

A4 NEW SYNTHETIC RESIN

MESSRS. C. A. Thomas and W.

H. Carmody describe in a paper
prepared for the Division of Indus-
trial and Engineering Chemistry of
the American Chemical Society, a
new synthetic resin. The product is
derived from cracked petroleum dis-
tillates. This fact is of interest to the
architectural profession in that the
new resin has several unusual prop-
erties which make it useful in the
production of paints, varnishes, and
other plastic materials. Combined
with China wood oil it is said to
make a quicker dryving varnish than
any hitherto known.

The type of resin required may be
produced by control of the factors
involved.

“For example, a resin for varnish
formulation may be produced hav-
ing a light amber color. Itis a hard,
brittle material which dissolves
readily in drying oils, such as linseed
and China wood oil, and with the
latter makes varnishes which dry
very rapidly. A varnish film of this
composition has the tendency to
bleach or lighten wupon drying,
which facilitates the use of light-
colored pigments without after vel-
lowing.”

PERSONAL

Frank Grad and Bernard J. Grad,
architects of Newark, N. J., have
become associated under the firm
name of Frank Grad & Son with
new offices in the Lefcourt Building,

Newark.

Harry E. Reimer, architect, an-
nounces the removal of his offices to
11 and 13 West State Street, Mar-
shalltown, Towa.

Kimball, Steele & Sandham, archi-
tects, are now in their new offices at

2236 St. Mary’s Avenue, Omaha,
Nebr.
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of typical pool layouts, with dimensions
and equipment, will be sent to any
architect or engineer on request. Why
not have these for your swimming
pool reference file. A card will bring

them.

SP-35
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CHLORINATION

HLORINATION outclasses all other methods of sterilization
because of its residual sterilizing action in the pool. An

added degree of protection that explains why chlorinated pools

regularly receive Health Department reports “B. Coli index
confirmed at O.”
If you would say to your client, “ The water in this pool is

fit to drink “ include chlorination. Over 3000 W&T chlorinators
sterilize swimming pools both here and abroad.

WALLACE & TIERNAN CO.

INCORPORATED
Manufacturers of Chlorine and Ammonia Control Apparatus
Newark, New Jersey Branches in Principal Cities

Main Factory: Belleville, New Jersey

" Swim in Drinking Water”
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The Ratio-Envelope of Form
By Rutherford Boyd

N\

It seems almost incredible that in the long, long quest for the
meanings of mathematical ratios in art forms—a quest that has
been followed from the time of ancient Egyptian thinkers to the
present day—the study has been mainly of the line and the plane.
The volume is surely something more than a group of planes,
and its full significance to the eye is based on something more
{ than two-dimensional ratios. Rutherford Boyd leads our thought
into ratios of the third dimension —EDITOR.

Copyright, 1932, by Rutherford Boyd

i}‘)’z-@i-@- OU have often noticed him hanging to

a subwav strap and always reading—
@ Y he “mystery” fan—or curled be-
ﬁ“ﬁﬁ-@ tween davits on the boatdeck, or
alone in fireside concentration, his head bowed
over the gaudy jacket of a detective ““thriller.”
Perhaps you know the game he plays, which au-
thor always wins and reader loses !

His counterpart roams the contemporary
scene of more @sthetic culture. Here you may
be amused to find the devotees of another
“mystery” cult that has its special brand of
thrillers. Less than a five-foot shelf will hold
all these books, which attempt to solve a greater
mystery. One slender volume contains a life-
time spent in following some clue to that ancient
mystery—in the art and architecture of the an-
clents was there a secret system of design, a
great mystery and its clues in the proportions
of the Parthenon?

Less than a five-foot shelf—some vague
fragmentary records, Egyptian, Hindu, Greek,
theories and discoveries of those anonymous
followers of Pythagoras, those pages in Plato on
the cosmic scheme (now being interpreted as an
allusion to the “lost” system of proportion in
Greek art); the famous notebooks of Villars de
Honcourt, the searchings in perspective of Paolo
Uccello, with illustrations by his friend Leo-
nardo, the writings and diagrams of Diirer, Ho-
garth’s line of beauty, Sir Christopher Wren’s
treatises, the musical rectangles and other pro-
portional devices presented a hundred years ago
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by D. R. Hay, “Decorative Painter to the
Queen.” Over near the end of the shelf in new
bindings, the books of Samuel Colman, Pro-
fessor Goodyear, Major Gardner, Claude Fay-
ette Bragdon, Ernest Flagg, Edward B. Ed
wards, and the late Jay Hambidge. The two
large volumes of “Ars Quadratum,” by Lund,
others by Cooke, Mendelssohn, Ernest Mossel,
Le Corbusier, and, in French paper covers, the
admirable summary of them all by Matila
Gykha. And others, filled with enthusiasm and
logic, curiosity, and mysticism.

o &

If and when you have read them all, or
nearly all, you will discover another mystery !
There will be beyond them something exciting
and extremely significant. For it will impress
you that all these books, without exception, at-
tempt to solve the mystery of ancient design and
proportion within a two-dimensional concept.
If they consider the design of a temple, then it
consists of main facade, posterior, two sides,
roof and floor plan, and a series of interior sur-
faces. But these are not the temple—these sur-
faces are the ornamented, the developed facets
of a form. They are not that tri-dimensional
identity—the form itself.

You may think and we may agree that the
methods of form development used in ancient
masterpieces were based on one or another of
these systems which analyze the areas or planes
limiting or incorporating the works of art,
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But what of today? Now we are exhorted
to think and work “in terms of Space”—to
close our eyes and mind to the once familiar, to
create and build the new! For all this we must
significantly change our habits of thought. We
must open our minds not only to new conditions

DECEMBER, 1932

thickness. But the rectangularity of such an
Envelope includes an infinity of tri-dimensional
shapes, some of only slight value to the creative
artist. This Envelope of Form may have an in-
finite variety of proportion in its dimensions.
This basic idea of rectangular form may be am-

Ten ratio-volumes of the bisection series in sequence, each one-half the

volume of the next larger. Each one has two common dimensions and

four similar sides with the adjacent volumes, being produced by cutting

the length in half of the next larger or by doubling the smallest dimension

of the next smaller volume. The mirror images show the doubling char-

acteristic of this ratio-volume series which has spatial-properties analogous
to the root-two rectangle

and new materials but to a new conception of
Form that will alter our habits of design which
are so generally two-dimensional when we
should be developing a tri-dimensional project.

For most of us Form must be largely rectan-
gular, and this concrete fact has many advan-
tages even in theory. For instance, what may
be generally called “The Envelope of Form” in-
cludes all of the space limited by the three di-
mensions of the project—height, width, and

plified by a modern application of the =sthetic
ideal of the ancient Greeks —as expressed in
the famous phrase, “Unity in Variety,” three
words that sum up our understanding of similar-
ity (or unity) and dis-similarity (or variety).

s

Habitually we create structures in an En-
velope of Form of which we know little and often
care less. Yet there is available a concept in
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which we can develop and
manipulate “the part and the
whole” as a unit. Now we
may conceive of Form as an
arrangement of space in a
tri-dimensional composition
that always exists enclosed in
an invisible Envelope of
Form described by 1its three
great dimensions of height,
width, and thickness. Of
course, a degree of similarity
is implied in all rectangular
forms, but a unified similar-
ity as stated by Aristotle is
the whole in part, and the
part in the whole. Thus we
are confronted with the basic
form-idea of selectivity in
similarity and a consistency
in shape far beyond the mere
right angle.

A certain group or series
of rectangular forms have
been invented in which this
development of design-organ-
ization can be carried on
with the greatest facility.
These rectangular “‘ratio-
volumes” each have a con-
tinuity of proportion in their
over-all dimensions, so that
the thickness of the “Envel-
ope of Form” is to its width

ARCHITECTURE

A vivid illustration of the properties of
the bisected series; the base volume
equals in mass all the superimposed
units. The unbisected volume at the
top, if continuously divided in the
same way, would produce an infinite
number of units each one-half the pre-
vious volume in the pyramid. Also, as
the mirror reflection doubles the volume,
each unit and its reflection is similar
and equal to the next lower volume
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as the width is to the height.
Consequently these particu-
lar shapes we have called
“ratio-volumes,” and two of
these forms are illustrated
here for the first time.

Our photographic illus-
trations only suggest the
possibilities of design-organi-
zation in three dimensions
from this view-point, as they
are made to indicate the sim-
plest elements of the spatial
anatomy of these exceptional
instances of the form-en-
velope.

One of the simplest of
these rectangular ratio-vol-
umes has a proportional series
of dimensions such that if the
volume is bisected by a plane
at right angles to the greatest
dimension then the two
smaller rectangular volumes
so formed are each similar in
shape to the larger form.

That is, 4 equals D bi-
sected, and 7 is to B as B is
to C and as C 1s to D. In
length, therefore, if .7 is one
unit D is two units.

You will realize that in
any rectangular volume,when
so bisected, each smaller vol-

The bisected series arranged symmetrically on their smallest faces, each one-half the mass
of the next larger in the series. Shown in front of a mirror
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ume will be one-half the
original s7ze, but only in
this particular saape, this <

That 1s, following our definition, .4 is to B
as Bis to Cas Cis to D. Butas D is trisected,
if A 1s one unit in length, D is three units.

rectangular “‘ratio-envel-
ope of form,” will one-half
1its volume be similar in
shape to the whole.

It is so important that
we must emphasize again
that each of these two
forms has a unique spa-

The other form illus-
trated 1s a slightly longer
rectangular ratio-volume, and if its greatest di-
mension 1s trisected by two planes in the same
fashion as before, then each section of the vol-
ume will be the same shape as the original unit.

tial 1dentity with cer-
tain formal character-
istics that no other rec-
tangular volume has. It
1s evident also that the
smaller volumes can be

Three pyramidal series of the trisected ratio-volumes, in front of a mir-
ror. There are seven in each pile; the block on each base is identical in
size and shape. The tallest pyramid is arranged on the smallest face of
each block through a central vertical axis. The shortest pyramid is a
similar arrangement of the same blocks each reposing on its largest face,
and the third pyramid, at left, with the intermediate area on the base.
Every unit is precisely similar in shape and each unit is one-third the
volume of the unit beneath it
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The blocks of similar shape contained in this ratio-volume are made by
continuous bisection of one half of the volume in each step. The simpler
wire model shows the intersection of a main diagonal with the correspond-
ing diagonal to the bisected volume and the diagonal of the quarter volume
in one point called the “focal-point.” There are eight focal-points along
the four main diagonals of the envelope which define the corners of an in-
terior rectangluar form, the ‘‘focal-volume.” These are the most ele-
mental forms in the interior spatial structure, typical of all “‘ratio-
volumes”

Three different views of the same model, showing the interior “‘focal-

volume.” The eight focal-points of the ratio-volume are the corners of

this interior form, which is of course similar in shape. The dimensions

of the focal-volume are each one third of the dimensions of this bisected

envelope of form, so that the cubic content is one twenty-seventh of the con-

tent of the form envelope. Note the interesting suggestions of pattern and
silhouette in the wire model and its shadows

divided in the same method and the process con-
tinued to infinity, at least in theory, so that this
envelope of form may be packed with groups of
rectangular sections all similar in shape to their
envelope and of course to each other. There are
no “remainders,” the form is completely packed
and organized with similar shapes.

The elements of the interior structure of
these forms exhibit a geometric organism that
should be an instrument of the greatest value to

the architect and designer in his study of Form.
Here is a tri-dimensional application of geom-
etry that creates and then motivates the interior
structure of the envelope in which the artist

works.
% &

There 1s nothing in such an approach that
inhibits the individual selection and idea-expres-
sion of the designer. If he inclines to functional-



ism or to fundamentalism, if the sculptor is a
realist or expressionist, his conception is enclosed
by an invisible Envelope of Form just the same
whether he knows it, or uses it, or not !

Today we are beginning to understand more
of the significance of the great ““ form-themes’” in
art, regardless of the subject-matter or even of
its purpose. The ideas of these form-themes are
vitally important to all artistic conceptions.

Two views of the elemental
structural lines and interior
forms inherent in every size of
the bisection series. Eight
focal-points are corners of the
focal-volume, two on each
main diagonal at the inter-
section of the diagonal of the
half volume. Only in this
series arve these one third of
the distance in, so the focal-
volume is one twenty-seventh
of its envelope. The simplic-
1ty of structure is worth close
study from the view-point of
proportional form-organiza-
tion

ARCHITECTURE

A pyramidal arrangement of the bisec-
tion series, with mirrored image, ar-
ranged on the intermediate face of
each. The “set-back’ is of course pro-
portionate to the series and the bottom
block equals the mass of all the super-
imposed volumes—if a duplicate of
the small top block be added
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Another sequence of twelve vol-

umes of the bisection series, each

one placed on an intermediate

face.  The group, mirrored,

shows the largest set-back in

one direction. Note foreshorten-
ing of the mirror image

Such ideas, which are geometric realities, as
thrust, asymmetric opposition of mass, axial
symmetry, and other form-themes, are all direct-
ly involved within the spatial anatomy of this
Envelope of Form, in the proportions of all
ratio-values.

We can indicate here only the general idea
of such a form organization which will be pre-
sented more completely in a subsequent article.




+ Inside the New Field Building, Chicago +

Graham, Anderson, Probst & White, architects, have used a brilliant
tan color scheme in the main corridor. Walls of Loredo Chiaro mar-
< ARCHITECTURE ble above a black base ; the metal work is white bronze
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The stairway leading to the balcony arcades ; these overlook the first-
floor arcade. The two levels provide an unusually large proportion

of space for shops opening inside the building < ARC CTURE >
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The Neglected Sense
By Carleton B. Ryder

i

SLMOSSIBLY the
P interior designer

Jg has enough to
%@ﬁthink about; lat-
terly, possibly not. At all
events, up to the present
he has rather neglected his
share of a considerable
burden. He ministers to
the body with proficient
understandmg of physical
comfort’scausesandeffects.
He ministers to the eye
with every authority of
design, all the psychology
of light and color at his command. But of the
third faculty of his subject little or nothing
does he say; yet—his client is seldom deaf!

The interior architect and decorator has not
thought it sufficient to introduce light into a
room; he directs it, colors it, shades it to a
nicety. He will not permit leakage of light
around the top of a valance or countenance un-
softened sun glare in a library. But as for sound,
he may introduce mediums such as ’phone,
radio or piano, place for appearance or con-
venience and have done. Leakage of generally
disconcerting sound from another room, or
street noise from windows and doors we all pas-
sively endure.

Environment and the comfort to be derived
therefrom is communicated to the individual by
the senses. One verifies another, and only when
all agree does an impression become conviction.
Disagreement immediately attracts suspicion,
and so long as it persists makes ease or comfort
impossible. Therein we find the inability to feel
at ease in a mirrored room. Visual illusion
denies the wall’s existent position. But unde-
ceived hearing confirms that position by record-
ing, subconsciously, the time sound takes to
travel to that wall and be reflected back. Thus
the illusion is not merely incomplete but gives
birth to distrust.

We are usually wary in our use of mirror,
although it is a good mirror that reflects 95
per cent of light incident upon it. Meanwhile,
that a common plastered wall reflects 98 per
cent of sound has passed unnoticed. I do not
and cannot exaggerate the importance of this

&

H. G. Wells type,
achievements of, say, 1975.
Predicated on what the sense of hearing de-
serves of us, Mr. Ryder points out a logical path
Sorward, taking acoustics into esthetics, but
going no farther than is justified on the present
record of achievement possibilities.
JSirst of a series of articles designed to show the
immediate possibilities of building to please the
senses of hearing, seeing, and touching—in a
word, organic structure—EDITOR.

[ERERER N E s EmEmE]

Under this title we might have printed an article
on achievements to date in pleasing the ear;
again, we might have printed an article of the
visualizing  acoustical
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1issue. The eye commonly
responds to only a single
octave of color. The ear
constantly deals with eight
octaves and responds to
more. The matter de-
serves attention and the
means is at hand, for we
have here no “necessary
evil.”

Structure springs from
its imposed physical stres-
ses to its psychologicalend:
the accommodation of the
occupant. It is too great
a span for a single mind, although every step
should develop through a most intimate under-
standing of its antecedent. Hence conception
divides between the architect, specialist in struc-
ture, and the interior designer, specialist in
psychology. The two proceed from opposite
ends to a common solution.

To the interior designer, of the two most
concerned, the psychology of acoustics is then
the first phase of the subject. Volumes could
and should be written upon this topic, but space
will only permit my proceeding through general-
ity and instance.

Sounds to a greater degree than colors have
their respective effects upon the human make-
up, go far toward causing and terminating its
moods. Figure 1 is a graphic presentation of the
entire audible frequency scale or band. Pro-
gressing from the average frequency of normal
voice toward the lower end of the register, sound
first dulls interest, is restful, next encourages
sleep, and, as it reaches the llmltS of audible re-

sponse, becomes definitely oppresswe Pro-

gressing upward through the register, sound first
promotes interest, is tonic, next induces excite-
ment, and finally becomes irritating to a degree
that w1ll augment fever. Acoustic faults may
readily so alter the balance as to produce mood
response in complete contrast to that of the orig-
inal sound.

Increased intensity accentuates given effects.
Figure 2 gives an approximation of the relative
energy or intensity of typical sounds with trans-
position into the technical unit of decibels (db.).
Doctor D. A. Laird, director of the Psycholog-

This is neither.

It is the
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ical Laboratory of Colgate University, has de-
termined that stenographers working under not
uncommon conditions of noise burn 19 per cent
more calories of physical energy than when the
noise is reduced by 5o per cent. Itisequally true
that too low intensity of desirable sound, or poor
hearing conditions, cause increased effort and
resultant tiring. The New York City Noise
Abatement Commission concluded that “At
these levels (daily experienced noise peaks) con-
versation is difficult, study or concentration vir-
tually impossible and normal sleep almost out of
the question.”

One of the psychological effects of sound is
evidenced in the current decline of church-
going. In the opinion of Vesper A. Schlenker,
eminent acoustical engineer, religion is suffering
from its architecture: an architecture that has
made monotonous intoning, chanting (all at the
expense of intelligibility) and generally low fre-
quency sound necessary to accommodate preva-
lent acoustic faults. These faults mask higher
frequencies and distort the lower ones psycholog-
ically conducive to sleep and oppressiveness.
The sleepy congregation is not the fault of a
futile creed.

Another example 1s “stage fright,” wherein
poor acoustics actually come between speaker
and audience in the form of an unnatural sepa-
ration. The very strangeness of a situation in
which a speaker must bawl and his hearers gape
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precludes intimacy and its abnormality causes
the speaker confusion and fear. The sensation
of dread commonly felt before a microphone is
again largely due to abnormality of situation,
but in a different respect. Intimacy and conse-
quent confidence are as absent as the audience;
at the same time the situation is commonly ag-
gravated by the use of acoustic materials and
methods that absorb a greater percentage of the
high frequencies than of the lower or more op-
pressive ones, producing an abnormal balance,
often, and aptly, alluded to as a ““dead room.’

Thus 1t 1s that Naturalness obtained through
normal balance announces itself as the all-con-
trolling acoustic factor, with Intimacy or Seclu-
sion the principal divisions of psychological ap-
plication.

To answer the obvious question, “What is a
normal acoustic balance?” we must decide be-
tween two contending theories: the first that
acoustic applications should compensate for a
falling off in efficiency of the human ear toward
the lower end of the register; the second, and
this writer’s choice, that acoustic applications
should convey sound from source to ear with its
initial characteristics. For reason, in this choice,
first recall that naturalness is the objective.
Auditory inefficiency at low frequencies does not
necessarily imply that the brain is less ade-
quately informed of such sound because at low
frequencies the sense of feeling begins to supple-
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ment the sense of hearing. Nature originally
constituted us for an outdoor environment
where absorption of sound would be practically
100 per cent were it not for extensive reflective
surfaces such as buildings. In other words, the
ear was designed to hear only that sound pro-
ceeding in a straight line from the source. Thus
drastic manipulation of sound is wunnatural.
Secondly, the decreased absorption at low fre-
quencies necessary to increase the proportionate
energy of sound permits its increased distortion,
which is unnatural. Thirdly, the first theory
oddly corresponds to an only recently overcome
inefficiency at low frequencies of most manu-
factured acoustic absorption, which is 00 nat-
ural ! A normal acoustic balance is one obtained
by an application with proportionately equal
absorption and minimized distortion, at all fre-
quencies, barring minor concessions at special
frequencies as psychological needs, acoustic
needs, or incident noise may require, in the
opinion of this writer.

Compensation for the two principal divisions
of psychological need, intimacy or seclusion, are
relatively as follows. Intimacy requires that
special attention be given to the frequencies of
speech, especially the higher frequencied com-
ponents that contribute most to articulation.
The degree of absorption may increase some-
what above the band essential to speech to
minimize irritating sound; likewise increase be-
low the speech band to minimize dulling or op-
pressive sound. General absorption should be
low enough to make subconscious audible defi-
nition of the enclosing surfaces of a room read-
ily possible, because intimacy is promoted by
sensing smallness or cosiness of a room. A slight
degree of extraneous noise in no way conflicting
with the speech or other essential band is per-
missible since, by determining the remoteness of
the outer world, it tends to encourage the
gregarious instinct requisite to social, or infor-
mal, intimacy.

Seclusion is less important, but valuable in
determining ““formal” treatments. This pri-
marily requires that a higher degree of absorp-
tion at all frequencies be employed to add to
sense of space. Special frequency treatment
should be such as to suppress more of the upper
register and less of the lower than the foregoing
application, but avoiding depressive frequen-
cies. Extraneous noise may be eliminated to
add to solitude. Variations of this general treat-
ment are adaptable to sleeping quarters.

Consideration is next directed to the four
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SOUND LEVELS

[<] Indicated in decibels
and in units of
relative sound energy

RUSTLE OF LEAVES
THRESHOLD OF
HEARING

Figure 2. An approximation of the relative energy or
intensity of typical sounds. A decibel, it will be no-
ticed, is ten times the logarithm of the sound energy

divisions of acoustic treatment that directly
govern means and methods. They are, in the
order of their importance to the interior de-
signer: Acoustic Illusion, Acoustic Correction,
Sound Insulation, and Sound Isolation.

The first of these is herewith introduced to
sound engineering, a result of study of the psy-
chological applications. Importance of agreement
of the senses has been stressed. Acoustic illusion
is the greater part of the contribution of acous-
tics to such agreement. It is common practice
in interior decorating to employ devices of direc-
tional design, occult balance, color, and illumi-
nation to change the effectual form or size of a
room, thereby attempting to create illusions for
specific purposes, principally better adaptation to
function. Such efforts fail if they do not make
similar appeal to each and all of the senses. For
instance, if it is desired to lower a too-high ceil-
ing, not only must its color be brightened and
warmed, not only must apparent depth be added
to beams through increased color contrast and
to texture through deepened relief, not only
must wall height be decreased through breaking
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vertical lines and introducing horizontal ones,
but also a greater'degree of low-frequency sound
reflection with moderate absorption at all fre-
quencies must be allowed for. In the reverse
case higher absorption is employed to distance
the ceiling. The extent of similar applications
will be apparent to the reader.

Acoustic Correction is the second division.
This covers the undistorted, unmasked, and ar-
ticulate transmission of desirable sound from
source to hearer. This consideration deserves
attention wherever voice or musical instrument
is to be heard in a room. Treatments are based
upon a normal balance with the degree of absorp-
tion correct for an “optimum’ period of rever-
beration as determined by the individual treat-
ment. Reverberation is the continuation of
sound after cessation at source as a result of ac-
tive reflection. The period or length of time may
run from fractions of seconds to five and six
seconds. At four syllables per second from
source there would be sixteen audible sounds at
once in a room where sound is prolonged four
seconds. Such conditions would make under-
standing difficult if not impossible, and require
absorption to bring the period down to a proper
length. Special surfaces, the sources of echoes
or sound foci receive increased absorption. Fur-
nishings should be introduced and distributed
with a precise knowledge of their action upon
sound.

It is interesting to observe the probability
that reverberation and its resultant overlapping
of sounds is responsible for the great difference
between the Occidental pitch scale and those
adopted in the Orient and other countries where
climate or hardiness permits frail and porous
walled structures that are sound absorbent in
contrast to the stone architecture of the Occi-
dent. Discord can prevail only where sounds
are simultaneous or overlapping.

Sound Insulation, the third division, deals
with the entrance of air- or structure-borne
sound from undesirable sources into a room.
For relief from city noise we must direct our at-
tention toward insulated construction rather
than attempting to stop the source, a fairly
hopeless prospect. However, the worst of-
fenders, windows, may be made effectually
soundproof by employing three differing thick-
nesses of glass spaced apart. When necessary to
open, ventilating bafles having acoustic linings
or filters should be used. If the opening is ver-
tical, curtains backed by an acoustic blanket
baffle will appreciably reduce noise. Further re-
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duction may be effected by lining soffits, etc.,
directly adjacent to opening and opposing wall
with absorption of the highest efficiency at the
proper frequency. (See Figure 5.)

The natural or functional difference between
most rooms calls for comprehensive recognition
of their individuality uncompromised by inef-
fectual separation. The common practice of
connecting dining and living rooms by an open
arch is seldom necessary and never desirable.
Soundproof doors (with silent checks) are eve-
rywhere available and may be closed.

Another prevalent and easily remediable
source of extraneous noise is the air-condition-
ing duct. Lining ten or more feet of the duct
with acoustic absorption would check this an-
noyance.

Sound Isolation is the last division and comes
almost wholly under the architect’s supervision.
This deals with the prevention and absorption
of sound or vibration at the source when source
is in or directly adjacent to the building. Such
sources include all mechanically operating equip-
ment and in very few instances, notably kitchen,
laundry, and bathroom equipment, ever come
under the interior designer’s supervision.

Our progress from psychology to solution has
brought us to means. Acoustic materials have
the following four properties in combination or
individually:

Reflection—Given by a smooth, dense,
rigid surface; except rarely, to be avoided.

Diffraction.—Given by an uneven rigid sur-
face; typical of treatments ranging from highly
textural plaster to coffering; affecting the fre-
quencies of sound relatively according to the
sizes of areas of various reflecting surfaces; the
area required to reflect sound of one frequency
increases for diminishing frequencies.

Absorption—Given by a material that ac-
cepts a percentage of sound and decays it by
means of multiple reflection before it can escape;
or as given by a soft and porous packing be-
tween structural members to prevent vibratory
transmission; affecting sound with respect to the
size, depth, and number of perforations; the size
increasing and the number decreasing for dimin-
ishing frequencies; as a whole more efficient on
high frequencies than low.

Diaphragmic Action—Given by a resili-
ent surface that recoils under the impact of
sound vibrations and thereby delays and sub-
dues reflection; affecting sound with respect to
the extent and speed of resiliency; the extent in-
creasing and the speed decreasing for diminish-
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Ficure 3—TYPICAL FURNISHINGS

Comparative list of coefficients or percentages of absorp-
tion at a 512-cycles-per-second frequency, based upon

700 per cent absorption of an “open window.” Wide-

ly variable.
FURNISHING COEFFICIENT
Catpetsy TUES s ez s smsms snims 158 m4 6o .15 — 20
Carpets, rugs with usual lining......... .20 — .30
Carpets, rugs with special acoustic lining .45 — .60
Chenille curtains..................... Avg. .23
Heavy velour curtains. ............... 40 — .75
18 oz. per sq. yd. velour, hung flat on wall 23
10 0z. per sq. yd. cotton, hung flat on wall 11
Unfinished Woods : w:wsvn:vivpigsmn s .06
Painted or finished wood.............. .03
Common plaster. .................... .02

L A S A A T &

Ficure 4—ACOUSTIC MATERIALS

Tile—Solid acoustic composition or fibrous
cushion encased in perforated metal; efficiency high
but inflexible as to particular frequency response,
although selection may be made from numerous tiles
of various peaks.

Supplied in a diversity of authentic designs and
colors or may be painted with paints that do not
block up perforations.

Fibre Blanket—A fibrous cushion in blanket form
generally supplied bound in metal mesh; efficiency
high but offering a small diversity for particular fre-
quency peak selection.

Usually applied unbroken from cornice to base or
in moulding-framed panels; covered with a suitably
loose woven drapery fabric.

Fibre Board—A structural board of compressed
fibre or composition; low overall efficiency but
structurally highly adaptable.

Application should be such that area of contact
with joists or other support is minimized to permit
diaphragmic freedom.

Porosity should be preserved as far as possible by
non-filling paint if paint is used.

Acoustic Plaster—Acoustic composition applied
in plaster form or cast in ornamental moulds; ef-
ficiency high considering widespread area of adapta-
bility; may be substituted for any common plaster.

It may be finished texture, applled in relief, or
after the manner of “cement murals”; may be tlnted
painted with non-covering paint, stencilled, or
frescoed.

A S .

ing frequencies; as a whole more efficient on low
frequencies than high.

Of materials having acoustic properties, fur-
nishings are first in the interior designer’s eyes.
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It would be impossible to speak here of every
such article. A few are listed for comparison in
Figure 3. Of the majority it may be said that
they are less effective absorption at low than
hlgh frequen(nes, and therefore require compen-
sation in other, probably structural, forms. The
factors governing the absorption of upholstered
furniture are the depth of stuffing and the size
of openings or the looseness of the weave cover-
ing. Open shelves of books may be noted for
their good absorption. Persons in average gar-
ments are fairly high absorption. Unupholstered
furnishings, such as small tables, chairs, cabi-
nets, pictures, and ornaments, can be considered
only as factors for diffraction.

Arrangement of furnishings also has a con-
trollable effect on sound. The grouping together
of furnishings responsive to a common frequency
peak should be avoided. Musical instruments in
general should be arranged against a live wall
with balanced absorption in an opposing posi-
tion; in small rooms absorption may be general.
The radio, however, is better immediately
backed by an absorbent wall to preclude mask-
ing of the directly emitted sound by reflected
sound. Musical instruments should never be
opposed by an extremely reflective wall, large
mirror, closed window, or furnishing havmg a
surface of large area such as wood. It is well to
surface the top of table or stand upon which a
‘phone is placed with highly absorbent material
and mount similar absorption in panel or hang-
ing form upon the walls immediately adjacent
to the instrument. This will add appreciable
privacy to 'phone conversations held in an oc-
cupied room.

C

Figure 4 1s a list of the four main types of
structural materials for application to walls and
ceilings, together with notes upon their decora-
tive possibilities. It should be quite plain to the
reader that a material or combination of mate-
rials ought to be able to meet specific frequency
requirements anywhere in the audible band.
However, to the writer’s knowledge at this time,
only one theory and process has been evolved
whereby a truly normal acoustic balance may be
attained by adjustment of the material on the
job to meet necessities both as to total absorp-
tion and particular frequency response. This
process employs acoustic plaster. Most other
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materials are inflexible
and less efficient at low
frequencies than high.
And although the co-
efficient of absorption
at one frequency, §12
cps., by no means indi-
cates the overall effi-
ciency of a material,
neverthelesssuch desig-
nation has unfor-
tunately been widely
adapted. Misrepresen-
tation 1s thereby pos-
sible. Materials should
be selected by inspec-
tion of theircoefficients

ARCHITECTURE
L S A

Ficure s—COMPARATIVE FREQUENCY
LIST OF COMMON SOUNDS AND NOISES

FREQUENCY,
TYPE OF SOUND CYCLES PER SEC.
Insect chirp.......................... 14,000
Door squeak...................... ... 11,000
Typewriters. ... 3500
Dining service, cutlery................ 2000— 3000
Street and traffic noises............... 200—1100
Average woman’s speech........ ...... Avg. 256
Average man’sspeech. ...............! Avg. 128
6o-cycle alternating current............ 6o
Niagara Falls............ ... ... ... .. 40—50
Distant gunfire. . .................... 40
Thunder. ............. ... .......... 20—40
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science has leaped to a
recognition unparallel-
ed by any other in its
growth. Recently de-
veloped electrical in-
struments have been
largely responsible and
have reached a perfec-
tion whereby it 1s now
possible to make com-
plex analysis for the
production of precise
results, and it will not
be long before there
will be no desired re-
sult the causesof which
cannot be reduced to

at several typical fre-

quencies throughout the audible band and
selection made for either particular fixed re-
sponse or flexibility.

Space denies a discussion of specific appli-
cations. Apartments, residences, offices, restau-
rants, stores, shops, salesrooms, clubs, hotels,
hospitals, theatres, auditoriums, and sound
studios fail to complete the potential list. The
interior architect’s judgment and his client’s
willingness to advance are the sole arbiters. It
1s the author’s purpose in this article to em-
phasize the basic importance of the issue, and
from the abundance of available information
suggest corrective generalities.

In its less than forty years of existence this

specific methods and
materials in quantitative form. If it is true
that only one out of three acoustic treatments
have been entirely successful, it is largely due
to the self-sufficiency of too many designers
who are not acoustical engineers. The office
of the interior architect and decorator is to
establish the psychological and design objec-
tives. The consulting acoustical engineer is then
available, should be called in, and relied upon
as the architect relies upon his engineers.

This is entirely fitting to the proper progress
of the interior decorator from connoisseur of arts
to co-ordinator of sciences: a development at
last recognized as essential to the permanence
of the profession.
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