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about WATROUS FLUSH VALVES from the

Data for wartime projects
and postwar applications

Bulletin 858-W and Catalog 448
cover “V” model Watrous Flush
Valves for essential wartime ap-
plications and the complete line
of models and combinations for
postwar planning.

Or see Sweet’s Catalog File.

Chicago Daily News
Building

From the thousands of buildings where Watrous Flush Valves are
installed, evidence similar to this report from the Chicago Daily News
Building is constantly flowing in about the fine performance of
Watrous Flush Valves.

The sound design and careful workmanship built into Watrous
Flush Valves make their selection a source of constant satisfaction
over the years to everyone concerned.

THE IMPERIAL BRASS MANUFACTURING CO.
1240 West Harrison St., Chicago 7, Illinois




THE RECORD REPORTS

WPB ““Consolidations” ®* New Processing Procedure ®* Building

Committee for WPB ® Materials Situation ® Congress Marking

Time ® Private vs Public Housers ®* FHA’s Postwar Expansion

I~ tHe WPB building is a sprawling,
unttay room which anybody who
knows his movies would recognize, at
first glance, as being for the press. Flat-
topped desks are heaped with news-
papers, magazines and government re-
leases. Not long ago there was added
to these piles of debris an announce-
ment (WPB-5293), which opened thus:

“By consolidating within a single
agency full responsibility for practically
all non-farm housing projects, the War
Production Board has further simpli-
fied the procedure for the processing of
housing construction applications, WPB
and the National Housing Agency an-
nounced jointly today.”

These consolidations of agencies, sim-
plifications of procedure, etc., are an-
nounced so often, with nothing much
happening afterward, that nobody pays
attention to them. This provides an
easy strategy, occasionally, for a gov-
ernment publicity man who, “for the
record,” wants to announce something
important but who doesn’t want too
many people to know what he is an-
nouncing. This particular release may
be the harbinger of a new housing
program in the offing.

New Processing Procedure

Building of war houses has prac-
tically ended; the new program suc-
ceeds the old one. Housing will be
allowed, in the words of the announce-
ment, “to relieve situations of extreme
general hardship in communities result-
ing from a lack of housing accommoda-
tions (only to the extent programmed
by NHA and to the extent that WPB
makes materials available or otherwise
approves. No materials for this type of
construction are being made available
at this time).” Eight types of housing
construction are “exceptions’ for which
applications must be filed and processed
as heretofore.

“In transferring authority for the
processing of housing construction ap-
plications to NHA, the War Produc-
tion Board does not relax its control
over materials, such control continuing
under WPB Order P-55-c. The trans-
fer is merely one of application proc-
essing giving the right of approval or
denial -to NHA which will in turn
observe all WPB orders and regula-
tions pertaining to construction and
materials.”

In general that means that eventually

not only slum clearance but other build-
ing will be permitted. The contractor
will have to get FHA to adopt his
project as part of one of its programs
and NHA will have to persuade WPB
to release the requisite materials.

WPB Plus NHA

There may be good reason for be-
lieving that Blandford, who heads
NHA, made a deal with Nelson of
WPB assigning to the new program
approximately the same amount of
material previously granted for war
housing. It was clear, last fall, that
by June few additional war houses
would be built, so Blandford could be
forehanded. It was also clear that most
materials, other than lumber, would
be more plentiful, so that Nelson had
little reason for taking from the build-
ing industry the little it now receives.
Negotiations opened in  September
when Blandford told Nelson his prob-
lem. Since the new program would
not open for months, in any case,
neither side wanted to strike a bargain
too quickly.

The agreement is not the kind of
thing that lawyers draw up. Should
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the war take an unfavorable turn, therec
would be no materials for private build-
ing. WPB has agreed that the housing
most needed hereafter is in crowded
cities. There has not been an exact
stipulation of amounts of materials to
be released and no dates have been set,
either. Applicants must “adequately
establish the necessity for the proposed
construction.”

If there is good reason for starting
the new program, there is equally good
reason, at the moment, for not playing
it up. NHA has scarcely started figur-
ing out how to qualify builders under
new schedules. Since lumber is limited,
there must be quotas of some kind.
If they are geographical, NHA will
have to divide up the country, giving
some areas more than others. At some
point, Blandford will be ready for dis-
tress letters from builders, resolutions
by chambers of commerce and tele-
phone calls from Congressmen, telling
him in violent language where the
need for housing is most urgent. He
is not ready for them yet.

Solid Construction

The new houses will be constructed
as solidly as those built before the war.
FHA officials say that they will feel
safe in insuring their mortgages for the
usual periods—20 to 25 years. But
rooms will be small. There will be no
“overlarge” closets and no spare space
for children’s toys or for summer stor-
age of rugs, curtains and overcoats.
Because all war housing is so designed
as almost to compel people to keep

(Continued on page 10)
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“I'm afraid he has a rolltop mind, too!”

Drawn for the Recorn by Alan Dunn
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cost of building but it always lowers its
value.

“Architects and Building Committees who have
been ‘through the mill’ will probably not challenge
any of these statements but they may counter with this
proposition: ‘Yes, but if we specify exactly what we want,
how are we to be protected against unfair competition,
monolopy, or exorbitant prices by the manufacturer of the
article specified?” This question is a reasonable one. Several
solutions have been suggested but it has been found that the
most practical one is the use of alternate bids, wherein the
specifications provide that if the bidding contractors desire
to submit proposals on substitute systems or equipment, they
may do so, but shall file their bids based upon the plans and
specifications and shall state in same the deduction or addi-
tion to be made in case such substitutions are accepted. The
specifications should further provide that no substitution will
be allowed after contracts are let. This method provides for
fair competition, insures reasonable costs and places the de-
termination of both quality and price in your hands.”

The Herman Nelson Corporation congratulates the Ameri-
can Institute of Architects and the Producers’ Council for
the work which they are doing to promote the plan of base
bid and alternate bid specifications.

elson Corporation

entilating, and Air Conditioning Products
oline, lllinois

and Chicago, lllinois

 ARCHITECTS DECIDES

In 1941, The Herman Nel-

son Corporation published a

booklet which they furnished
to school authorities. This
booklet outlines the various
types of specifications with
their advantages and disad-
vantages and may be used by
architects in discussion of
specifications ~ with  their

clients. A copy of this book-i

let can be obtained by re-
turning the coupon below.

THE HERMAN NELSON CORPORATION, MOLINE, ILL.

> #

¢ I am interested in obtaining a copy of your bookl
W‘ “Your Specifications an Asset or a Liability?™

YOUR NAME HERE PLEASE

TITLE

COMPANY
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(Continued from page /)

trunks in their backyards—a national
magazine photographer is taking pic-
tures of them—builders here foresee a
big postwar premium on roominess.
Put the other way, there might be a
discount on the possibly “just too
cozy” houses and apartments being
built now.

Mostly, however, builders and oper-
ators are optimistic at least for early
postwar years. Government officials
and builders” associations here gather
that they bank on a hectically bullish
market. If OPA ceilings on property
are removed, they expect to be able to
get out, if they so choose, profitably.
There will, of course, be bankruptcies
among those who selected wrong spots
in which to build. Operators who re-
gard their properties as permanent in-
vestment are interested in early postwar
prices on fixtures. Since the volume
of private war housing, alone, is large,
and since much of it will have to be
remodeled, whether by present or new
owners, prospects for the fixture indus-
tries seem rosy indeed.

WPB Building Committee

What is being done to release some
materials, with L-41 still in force, re-
sembles what is being done to recon-
vert the auto industry, or the manu-
facture of flatirons and refrigerators.
Every industry is making demands.
WPB has assigned officials to sit down
at tables with those doing the demand-
ing and to take notes. In the case of
building construction, the instrument
for this is a new committee headed by
the former engineer, Harlow Lewis,
now of WPB’s Facilities Bureau. The
committee, which includes technical
men, will make recommendations on
how to divide up the materials which
will go to civilian industry.

Lewis’s assignment is a broad one,
going far beyond the housing industry.
He will advise on what proportions of
the materials should be given to indus-
trial maintenance, plant construction,
rural building, housing in the cities, etc.

C. of C. Advisory Committee

Lewis’s group has met informally
and unofficially with a committee
formed by the Chamber of Commerce.
A few weeks ago the Chamber set up
its  Construction Industry Advisory
Group, including among its members
architects, contractors, subcontractors,
manufacturers and dealers in mate-
rials, realtors and mortgage bankers.
A “Subcommittee on L-41,” headed by
Allen J. Saville, of the American Society
of Civil Engineers, is especially inter-
ested in Lewis’s activities.

10

Materials Situation

Briefly: WPB emphasizes the lumber
shortage at every opportunity. At ad-
visory committee meetings of the in-
dustries, somebody from the lumber
division is at hand to tell the story
and to offer the statistics. WPB’s fear
that the supply will be tight indefi-
nitely does not win ready acceptance
in the trade. It is argued that the
mills, after all, have some open capacity
and that the scarcity results exclusively
from inability to recruit about 50,000
lumberjacks. Lumberjacks make tough
fighting men, the Army knows. Loss
of work later this year in war plants,
it is thought, will shift men to the
forests.

There is a large over-supply of con-
crete masonry materials, particularly in
the northeast. There are surplus in-
ventories of concrete pipe and manu-
facturing capacity is greater than esti-
mated demand. Brick is in supply.
There is a small deficit in calculated
production of gypsum board, but WPB
seems to be pushing its use. Laminated
fiber shows a moderate production
deficit. There are small surpluses for
insulation, asphalt roofing and metal
pipe.

On structural steel, deliveries are
sometimes reported in five weeks but
the average is about cight weeks. In
about a month the large Geneva Steel
plant in Utah will be complete and
WPB will have to decide whether it is
to operate. Sheet and plate are tight
and probably will be throughout the
summer.,

Congress Marking Time

Until November it is a mistake to
expect much of Congress. The whole
House and one-third of the Senate are
up for reelection. Because so many
members have to spend more time at
home, there are scores of gentlemen’s
agreements for postponing work on
particular legislation. From now on
betting odds will generally be close on
whether either House can collect a
quorum on a given day.

Private vs Public Housers

The Byrd Committee apparently is
aiming its guns at the housing agencies.
Local chambers of commerce are being
asked to fill in a long questionnaire on
“Federal Housing in Your Commu-
nity.”  On all government projects the
committee wants figures on costs, oper-
ating  expenses, depreciation, etc.
Chambers are advised to assemble data
from savings and loan associations,
savings banks, utilities, real estate deal-
ers, etc., but to be sure to consult

personnel managers and labor men as
well as business. “We suggest,” says
the questionnaire, “that you also in-
clude in your report any criticisms of
local people regarding FHA’s work.”

So far as Congress 1s concerned, hear-
ing in the campaign against govern-
ment-financed housing and slum clear-
ance have just about ended. While
there were hearings on District of
Columbia projects, builders enjoyed a
busy publicity campaign. Fulton Lewis
made personal surveys and, project by
project, broadcast the “horrors” of war
housing, to which Blandford makes
reply, explanation and refutation, stat-
ing “. . . all these charges either have
no basis whatever or are completely
misleading.” But aside from the inter-
ested committees, there seemed to be
little discussion of the subject in Con-
greSS.

Spokesmen for the several building
associations are haggling academically
over postwar prices of building mate-
rials.  When the question at last comes
up, they will probably support continu-
ation of price ceilings while opposing
continued control of rents and prices
on real estate. Southern pine producers
probably will fight price ceilings on
materials.

Postwar Expansion

The Murray Committee is thinking
of making NHA permanent, basing it
on legislation instead of on executive
order. There may be a good deal of
talk about this but not much is likely
to happen this year.

FHA is working up a program for
postwar expansion and in doing so will
be supported by the independent build-
ers. National Association of Home
Builders, for instance, spends much of
its energy on this. The first actual step,
however, will be an indirect one. The
veterans’ benefit bill will allow return-
ing soldiers to borrow their down pay-
ments in buying insured homes.

+ * +

KLUTZNICK HEADS FPHA

Phillip M. Klutznick, formerly as-
sistant administrator of the NHA, has
been nominated by the President to
succeed FPHA Commissioner Herbert
Emmerich, who resigned to return to
his work as associate director of the
Public Administration Clearing House
in Chicago.

Mr. Klutznick is fully conversant
with FPHA activities both in Wash-
ington and in the field. As regional
coordinator in the early defense hous-
ing program and later as an NHA Re-
gional Representative, he programmed
defense and war housing in more than
10 states. The Homes Use Service he

(Continued on page 12)
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Self-Sealing Gas Tank

Bombers and Balm

of Battles

Out of This ““Heart of Cold’’

fittings, pumps and compressors. In many installations,
Worthington has taken sole responsibility for major
operating equipment, from the unit that powers the sys-
tem to the compressor at its ““heart”,

So also in hundreds of chemical and petroleum proc-
esses, explosives and synthetic rubber, aircraft, power
and public services—machines with the world-wide-
recognized Worthington trademark are everywhere part
of the struggle for Victory and Peace. Worthington
Pump and Machinery Corporation, Harrison, N. J.

From producing an ever-increasing quantity of peni-
cillin to building bombers . . . that is the range of war
jobs on which you find Worthington refrigeration com-
pressors—the “heart” of air conditioning and refrig-
eration systems.

To make enough penicillin—and quickly!—Worth-
ington compressors must ‘freeze-dry” thousands of
gallons of water-soluble mould to get only a few pounds
of the life-saving drug. Similarly, other Worthington
compressors help create stratosphere-like conditions
for the testing of bomber engines.

Worthington makes more of the “vitals” of air condi-
tioning and refrigeration systems than any other manu-
facturer . . . Diesel and gas engines, stecam turbines,
condensers, Multi-V-Drives, refrigeration valves and

Power Plant Equipment ® Turbines & Turbo-Generator Sets ¢

Refrigerating Equipment *

This Military Ice Box

is made of synthetic rubber. In the
manufacture of synthetic rubber, tem-
peratures close to 100° below zero
are required. A Worthington gas en-
gine often drives a Worthington com-
pressor in the refrigerauon system,

tests aircraft equipment in a room
varying from 100° below to 150°
above zero. The Worthington Mulu-
V-Drive transmits power to the
Worthington compressor which helps
reproduce stratospheric conditions.

m BENIND THE HAME
R NGTON

Diesel & Gas Engines *
Power Transmission Equipment = Construction & Mining Machinery
Positioning Equipment

* Liquid Meters

A WORTHINGTON ““WORTH-SCOPE* Giving You More Worth for Your Tax Money and War Bonds
SEE HOW PRODUCTS OF ""CLIMATE CONTROL"” GO TO WAR FROM BOMBER PLANT TO BATTLEFIELD

B s

Bomber's Blood Stream
is made ui_of petroleum products,
chi

many of which are processed in the
refineries with the help of equipment
— such as the chilling machine illus-
trated above — bearing the famous
Worthington (rademari.

ARCHITECTURAL

Pumps & Compressors
Locomotive Feedwater Heaters o

RECORD -«

* Air Conditioning &
Welding

DS

Invasion Rations

must often be stored months in ad-
vance in secret cold storage ware-
houses, many of which are equipped
with Worthington refrigeration sys-
tems whose “hearts” arei’Vorthingwn
vertical ammonia compressors.
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Here are the floors we suggest

POWER
PLANTS

‘ (Continued from page 10)
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Phillip M. Klutznick

later headed was principally respon-
sible for housing nearly two million
war workers in existing structures and
included the conversion into additional
units of thousands of houses and
buildings. As assistant administrator
‘ of NHA, he coordinated the war

Industrial Asphalt Tile . . . A durable flooring for boiler room,

For full information about the complete line of Arm-
p strong’s Resilient Floors, consult Sweet’s or write to
P [

INDUSTRIAL STANDAR GREASEPROOF LINOHLE
ASPHALT TILE

engine and generator room, pump room, and repair shop. It’s non-
sparking, nonslip, and fire resistant—low in cost, quickly installed,
easy to maintain. Can be used on suspended or on-grade floors.

Greaseproof Asphalt Tile . . . For floor areas which are subject to
oil and grease conditions, as around machinery. Like Standard As-
phalt Tile, it resists moisture and alkali commonly found in con-
crete subfloors in direct contact with the ground, on or below grade.

Standard Asphalt Tile . . . For corridors, locker-toilet rooms, fore-
men’s offices—wherever a long-wearing, easy-to-clean floor is re-
quired. Can be used on all floors—suspended, on grade, below
grade. Unusually economical in first cost and in maintenance.

Linotile (Oil-Bonded) . . . Ideal for general offices and similar
areas because of its distinctive appearance and its unusually high
resistance to wear and indentation. An exclusive Armstrong Floor,
Linotile is available in a variety of marbleized colorings.

New-Safety Floor Coating . . . for ramps, catwalks, and
other areas where a safe, nonslip surface is essential. Trow-
eled on quickly, hardens quickly.

Armstrong Cork Co., 2405 Duke St., Lancaster, Pa.

CONDUCTIVE

ASPHALT TILE  (OILEQ ASPHALT TILE

ARMSTRONG’S
RESILIENT
TILE FLOORS

housing activities of the FPHA and
other units of the NHA and has been
the NHA representative before the
WPB, the War Manpower Commis-
sion, and the military services.

Mr. Klutznick was closely associated
for many years with the USHA. He
is a former general counsel of the
Omaha Housing Authority. He will
face the task of completing the war
housing program and supervising the
management of projects which ulti-
mately will shelter at least two mil-
lion persons. The FPHA is respon-
sible for all publicly-financed war hous-
ing except that on Army and Navy
reservations, for the low-rent and slum
clearance program operated under the
former United States Housing Author-
ity, and for various housing functions
of other agencies placed in the FPHA
when the over-all National Housing
Agency was established by executive
order in 1942.

WPEB NOTES
Over-all Construction Order

Provisions of the over-all construc-
tion order insofar as re-siding and re-
roofing is concerned were clarified by
the WPB through issuance of Interpre-
tation 6 to Conservation Order L-41.

The interpretation says that if an
existing siding or roof needs repair, the
minimum amount of repair work may

(Continued on page 14)




BEFORE THE EMBERS ARE COOL telegrams will notify custo-
mers that this management was unprepared for one of the
commonest hazards of business . . . fire. Through neglect
or shortsightedness this business may be crippled or de-
stroyed. Experience shows that 2 out of every 5 burned-
out businesses never resume operations.

FIRE HAZARDS HAVE MULTIPLIED. Increased number of work-
ers; round-the-clock production; new materials; over-
worked motors . . . all these have increased your chances
of a disastrous fire. Have you taken the necessary precau-
tions to protect what you have built up?

QUESTIONS AND ANSWERS
about Automatic Sprinkler Fire Protection

What about \'c"?)
N

L0 o Q. My building is
% metal; its contents
arenon-combustible.
Why should 1 bave

sprinklers?

water damage

V\)\Irom many open
\ sprinklers?
<

A. A record of 61,408 fires
shows opening of 5 sprinklers
or less in 75¢, of them, 2
sprinklers or less in 527,

A. A metal mill burned to ruins
in an afternoon. Oil vapor had
condensed on inside walls.

International News Photo

FIRE CAN BE CONTROLLED. There is a proved way of checking
this needless destruction at the source, when it starts . . .
a Grinnell Automatic Sprinkler System. During the past
ten years over 8000 fires in Grinnell-protected buildings
have put themselves out before major damage could occur.

See that your buildings have this 24-hour-a-day pro-
tection before fire strikes. Get in touch with Grinnell
now. Experienced engineers will help you plan protec-
tion for your buildings. Call them.

Grinnell Company, Inc.
Executive Offices: Providence 1, R. 1.
Branch Offices in Principal Cities.

AUTOMATIC SPRINKLERS

For Production Protection
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National Electric

PROPOCTS CORPORATION
Pittsburgh, Pa.
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(Continued from page 12)

be done to put the siding or roof in a
suitable condition. However, if a sid-
ing can be put in proper condition by
an application of paint, the recondi-
tioning should be done in this way.
If, on the other hand, the siding has so
deteriorated that a paint job will not
provide adequate protection, a new
siding may be put on the building.
The new siding need not be of the
same material as the old siding.

This interpretation is not applicable
where asbestos materials are used for
re-siding or re-roofing as the use of
these materials is governed by Order
L-41-d.

Directives on
Reinforced Concrete

National Emergency Specifications
for reinforced concrete buildings
(WPB Directive 9) have been amended
to increase the amount of reinforcing
steel that may be utilized, to exempt
from their provisions small projects us-
ing less than five tons of steel, and to
eliminate some of the paper work re-
quirements for the construction indus
try.

A similar reduction in paper work
requirements was made in Directive 8,
governing structural steel for build-
ings, and Directive 29, governing stress
grade lumber for buildings. Simulta-
neously, Directive 8 was amended to
exempt from the specification provi-
sions any project using less than 5 tons
of steel. The amendments to the three
directives became effective March 30.

In reinforced concrete construction,
WPB Directive 9 is amended to per-
mit the use of about 5 per cent more
reinforcing steel, with a consequent re-
duction of about 10 per cent in the
size of concrete beams and columns.

Cast Iron Bathtubs

Continued limited production of
cast iron bathtubs for limited distribu-
tion has been approved for the remain-
der of 1944. Sale of these bathtubs
will be limited to orders for or ulti-
mate delivery to the Army or Navy,
for export authorized by the Foreign
Economic Administration, or for in-
stallation in  construction  projects
which have been authorized by prefer-
ence ratings regularly assigned to war
housing and other construction proj-
ects for which tubs are essential, such
as hospitals and institutions.

FWA PROJECTS APPROVED

Two hundred and seventy-seven new

war public works and services proj-
ects, for which the Federal Works
(Continued on page 126)




“ coal tar pitch or equar”

still means

coal tar pitch
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The grim necessities of war have been a powerful In the years ahead, with the flat roof coming more
prod to American inventiveness, and many marvelous and more into the picture for design reasons, and for
new things are coming out of the industrial activities utilitarian reasons, coal tar pitch is one material on
of this wartime period . . . but no one has been able whose performance youknow you can count.—Koppers
to find any method of roofing flat areas that can Company, Tar & Chemical Division, Pittsburgh 19, Pa.

improve on the old, true-and-tried coal tar pitch.

Ever since the days of the Civil War, coal tar pitch
has been widely used in roofing. During this war,
some of the biggest roofs in the whole world have
been built by America on war industries with Koppers
Coal Tar Pitch.
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AMERICAN HOUSING:
PROBLEMS AND PROSPECTS
Factual Findings by Miles L. Colean and
Program for Action by the Housing
Committee of The Twentieth Century
Fund. New York 18 (330 W. 42nd St.),
The Twentieth Century Fund, 1944. 63

by 9% in. xxii -+ 466 pp. $3.00.

The part housing can play in our
postwar economy is the subject of
much conversation, a few facts, and
conflicting judgments. Mass market
possibilities and employment potentials
make constructive action imperative.
This welcome and timely book sup-
plies the facts, objective analysis, and
recommendations, covering all phases
of the subject in logical order. It quite
literally works from the ground up—
beginning with a chapter on land
availability and utilization, and end-
ing with the Committee’s program for
the postwar period. This systematic
approach is further carried out in the
summary at the end of each chap-
ter, in the detailed appendix (which
includes an excellent bibliography),
and in the index. In other words, this
is a highly workable book, with many
useful tables, graphs and charts.

The majority of the book is devoted
to Miles Colean’s research report, on
the whole conservative, and entirely
based on fact; happily it is almost com-
pletely devoid of suspicion-creating
rhetoric and exaggeration. Statistics
abound. For instance: “The housing
stock as a whole is in an extremely de-
teriorated condition. In urban areas,
more than 23 per cent of all dwellings
had no private bath in 1940 and over
10 per cent were in need of major re-
pairs. In the rural communities these
percentages were considerably higher,
and on farms higher still. Of the
houses either needing major repairs or
without private bath, 6.2 million were
in urban areas, constituting almost 29
per cent of the urban supply. Disre-
garding the lack of private baths in
rural areas, 4.3 million houses, repre-
senting over 27 per cent of the rural
supply, were in need of major repairs.”

A potential new housing demand of
at least 1,300,000 non-farm units a year
is predicted by Mr. Colean for the first
postwar decade. This figure is based on
population pressure and existing de-
teriorated housing; it is nonetheless
considerably higher than the estimate
made by a number of other authorities.

Mr. Colean and his research staff ex-
amined all phases of the prewar house-
building industry to ascertain just how
well equipped it is to meet the ex-
pected demand. The report is rather
discouraging: “The picture is one of
barriers built up from every side—
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Pyramid of the Sun, Teotihuacan, Mex-
ico. From “The Architectonic City in
the Americas.” James Sawders photo

from our land system, from our meth-
ods of taxation, from builder organi-
zations, labor, real estate operators,
mortgage lenders, and even from gov-
ernment itself—against the maturing
of housebuilding to the stature of an
industry capable of producing and dis-
tributing in sufficiently large quantities
and at sufficiently low costs to meet the
vast housing need the country faces.”

On the basis of the research report
the Housing Committee has drawn up
its Program for Action, presented at
the end of the book. Pointing out that
the majority of the required million
new dwellings a year in the first post-
war decade should be medium and low-
priced, varying from $2,000 or less to
$4,000, the Committee says that “It is
hard to see how the house-building in-
dustry in its traditional form, even with
government aid, can effectively cope
with such an assignment.” The Com-
mittee’s recommendations, therefore,
include several pertaining to industrial
reorganization: the strengthening of
federal anti-trust laws and anti-racket-
eering laws; revision of building codes
to eliminate the wasteful use of ma-
terials and labor and to permit the
adoption of new structural methods,
new materials, etc.; and “vigorous
campaigns” by both federal and state
government “to rid the housing indus-
try of price-fixing agreements and re-
straints set up to protect existing con-
tractor, dealer and labor groups from
the necessity of adjustment to advanc-
ing techniques in production and dis-
tribution that may threaten their pres-
ent interests.”

Other Committee recommendations:

1. That NHA undertake a program
of research on materials and construc-
tion techniques.

2. Revision and enforcement of zon-
ing laws, and the development of time
zoning to assure the amortization “after
reasonable periods” and demolition of
nonconforming buildings.

3. Extension of zoning to include

areas beyond city limits that are li
to be affected by urban growth.

4. Provision for the utilization of
various forms of public activity and
public aid in meeting the housing
problem.

5. Reduction of marketing costs
through greater integration of the pro-
duction and marketing function, etc.

6. Authorization for insurance com-
panies to invest in housing.

It will be seen at a glance that these
recommendations are very similar to
those put forward by the Producers’
Council in their postwar platform (see
ArcHITECTURAL REcorp, Dec. 1943, p.
7) and the best of the innumerable
other programs for the postwar build-
ing industry, including that of the Cali-
fornia Housing and Planning Associa-
tion reviewed below. This is encourag-
ing, for these are recommendations that
most of us would endorse, and the
more frequently they are stressed, the
more likely they are to be accepted and
carried out.

THE ARCHITECTONIC CITY
IN THE AMERICAS
Significant forms, origins and prospects.
By Hugo Leipziger. Austin, Texas (Univ.

of Texas), 1944. 9 by 12 in. 110 pp., 40
plates.

“Any adequate theory of architecture
and city building should include the
questions of origin and nature of de-
velopmental patterns,” Mr. Leipziger
comments at the outset of this unusual
study. “They are as important as
structural and organizational charac-
teristics. Only then will cities display
again a significant unity of architec-
tonic power and coherence, called by
some an organic quality, when their
builders have grasped the fundamental,
spiritual, and philosophical issues of our
time. Architecture has to deal with
forms, shapes, and structures in space.
But the material form becomes subor-
dinate to the idea which is behind its
functional and esthetic effects.”

The point which Mr. Leipziger
makes is well taken: that architecture
is more than geometrical pattern, that
it has a cultural significance and heri-
tage which is highly important and
which should not be tossed aside in
favor of pure functionalism. This
heritage is global in character, in Mr.
Leipziger’s opinion, with each coun-
try and each era making its own con-
tribution. His discussion of the archi-
tectural achievements of the pre-Col-
umbian- civilizations — Mayan, Inca,
Aztec and Toltec—in Mexico and South
America is one of the best short studies
on the subject that we have seen. Greek
architecture, on which so much more
has been written, particularly of late,
is more sketchily treated; and Oriental

and Gothic are dismissed in a few
(Continued on page 28)



automatic heat and power a“must”
for post-war construction . . .

A public enthusiastic over the engineering triumphs of
America’s war production will accept only the most
modern equipment for new structures in post-war. In
the power and heating field that means automatic liquid
or gaseous firing systems.

Here TODD offers architects two important advan-
tages. First, an enviable record for efficient automatic
combustion equipment in all types of institutional, busi-
ness, and industrial buildings. Second, an installation

D SHIPYAR

MBUSTION EQ
(281 West 26th Street,

KEN
NEW YORK * BROOKLYN * HO;(:”IL
GALVESTON * HOUSTONT:E gy
SAN FRANCISCO x SEAT

ON THE FIRING LINE OF AMERICA’S WAR PRODUCTION FRONT

DS CORPORATION

ON)
UIPMENT pivisl
New York 1, N.Y.

~ BARBER, N. J.

NS *
*x NEW ORLEA o
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Hundreds of modern schools, hospitals, gov-
ernment buildings, hotels, banks, offices,
stores, and manufacturing plants of all kinds
show remarkable performance records with
TODD combustion equipment.

tailored to fit their specifications. There are over 50
types of TODD burners and air registers, meeting prac-
tically every combustion requirement. Also, whenever
conditions indicate it, TODD engineers will arrange
special equipment.

TODD burners’ efficiency is three-fold. It provides
the utmost in flexible response to rapidly changing
heat and power demands. It insures fuel economy. It
results in exceptionally low maintenance costs.

TODD engineers are always available for consulta-
tion. Call on them when you are formulating your heat
and power specifications for post-war buildings.

« SO0. PORTLAND, ME.
LOS ANGELES
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D FLUORESCENT FIXTURE

for Every Modern Lighting Need!

GUTH ARISTOLITE

GUTH SUPER-ILLUMINATOR GUTH ALUMINUM HIGH BAYS

GUTH Fluorescent Lighting is available in types for every re-
quirement. Smartly styled—modern—eflicient—dependable! That
summarizes today’s GUTH Fluorescent—the engineering achieve-
ment based on over 40 years of lighting leadership!

ULTRA-VIOLET for Schools and Hospitals

GUTH Germicidal Lamp Units—the new, proven way
help control contagion.

to destroy air-carried bacteria
Complete engineering and layout data now available,
Use coupon below.

The Edwin F. Guth Co. » 2615 Washington Ave. « St. Louis 3, Mo.

Edwin F, Cuth Co,
2615 Washington Ave.
St. Louis 3, Mo.

Please send me, at once, detailed information on the subject checked below:
[] Fluorescent Lighting 1 Ultra-Violet Units
Name

Address
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(Continued from page 26)

brief sentences. This is enough for his
purpose, particularly as his main con-
cern is with architecture in the Ameri-
cas, and hence with the pre-Columbian
influence and heritage.

“The process which seems to be in
operation toward a new architecture,”
Mr. Leipziger concludes, “is not so
different from similar currents in mod-
ern art and science, utilizing the di
versity of global contributions. Frank
Lloyd Wright is the outstanding repre-
sentative of modern architecture in
whom such an approach has already
found creative realization. . . . What is
demonstrated in Frank Lloyd Wright's
work should be utilized for our future
educational procedure. We should give
primary consideration to individual ex-
perience with original architecture and
art objects of the past and present in
which the functionalism of cultural
consciousness is paramount.”

The 40 plates at the back of the book
are interesting in and of themselves,
but especially so in connection with the
text, in which frequent reference to
them is made. With an ever increasing
tendency in this country to look to
our “southern neighbors” for inspira-
tion of all kinds,; this is a timely study
no matter how reluctant some of us
might be to see too strong a Latin
American influence creeping across the
borders into our own architecture. Yet
the simplicity and symmetry of the pre-
Columbian Pyramid of the Sun pic-
tured above are as unregional as they
are ageless. Influence of that kind
would be welcome in any country.

A CHART FOR CHANGING CITIES

California Housing and Planning Assn.
San Francisco 11 (402 Jackson St.), 1944.
21 pp. 2 plans.

Subtitled “A progress report on ur-
ban redevelopment, reviewing the rec-
ord to date and surveying future possi-
bilities,” this slim little pamphlet con-
cisely sums up the whole urban rede-
velopment picture. It is not merely
the expression of the opinions of one
housing group: half a dozen earlier
publications on the subject are sum-
marized and discussed, as are also
various legislative acts and bills. Never-
theless, CHPA’s strong enthusiasm for
public housing is evident throughout,
and the booklet as a whole lacks the
impartiality which is so essential to any
adequate discussion of a controversial
sll|)icct.

“The concept of urban development,”
CHPA declares, “is that in the future
all the evils we have recognized in
connection with city and suburban life

(Continued on page 30)




A camel would have felt at home
in this drop forge plant

Until Allen Engineers Took Over. ..

g huge structure of the Lindell
Drop Forge Company, Lansing,
Michigan, under-roof temperature in
summer regularly hit 170° to 190°
Fahrenheit. Floor working tempera-
tures upward of 120° prevailed. O.K.
for camels—tough on men intent on
high production. That's how things
stood when Allen got the nod to see
what could be done about it.

Allen men, wise to the ways of air
movement, thoroughly studied the
situation, submitted a recommenda-
tion based on an objective of com-
plete air-change once a minute. The

THE

Lindell management approved and
Allen moved ahead. Seven 60 inch
cowl ventilators that had been loaf-
ing on the job came off pronto.
Equally fast, with the cooperation of
local sheet metal men, seven 54-B
Type “"H" Allen Roof Fans went
onto the ridge.

Result: complete satisfaction. With
60 air changes an hour, floor working
temperatures moved down within
reason. And incidentally—fumes and
smoke that had been troublesome
took to their heels along with the
excessive heat.

CORPORATION

This is just one case in point, Allen
engineers have licked a good many
tough ones. The reason is three-fold:
experience, the right attitude, the
right equipment. They take on ordi-
nary or extraordinary ventilation
problems with equal facility. If you
have excess heat, dust, fume or mois-
ture conditions, Allen men are ready
and willing to take a look-see and
tell you what you can do abour it.
And if you want it done—Allen has
the proper gravity and/or power
ventilation equipment to do the job
and do it right. The Allen Corporation,
9751 Erwin Avenue, Detroit 13, Michigan.

(1 A

ENGINEERED

VENTILATION FOR

INDUSTRY
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The draftsman’s skilled
fingers revel in the rose-
soft sensitiveness of
Dixon’s Typhonite Eldora-
do pencils. With every lead
he draws with ease and
sureness. No pencil dis-
traction mars his satis-
faction while he works
with them, for Eldorado
is the draftsman’s
drawing pencil.

Write for Dour

Complimentary Copy
“I Shall Arise” —,4 portfolio
of Typbonite Eldorado pen-
cil reproductions by Samuel
Chamberlain. Subjects are build-
ings of art and bistorical impor- {
tance bombed by the Luftwaffe.

TYPHONITE

ELDORADO

Pencil Sales Department 225, |5

Joseph Dixon Crucible Company, Jersey City 3, N.J.
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(Continued from page 28)

can be avoided or overcome.” Whether or not such a lofty
ideal ever can be accomplished remains to be seen; certainly
if ever it is, mere wishful thinking will not have done the
trick. Both careful planning and definite action are called
for. CHPA’s recommendations, therefore, are specific,
though many are open to argument. They include:

I. “A master plan establishing a suitable land pattern
for an entire metropolitan area or region,” with “the closest
working relations between the local housing authority and
the planning body” and “complete support of the plan by
the community.”

2. “A first step should be rezoning of the city or met-
ropolitan area in conformance with the new plan and (1)
strict enforcement thereafter, plus (2) elimination of non-
conforming uses.” Time zoning is explained as a concept
which “contemplates that nonconforming uses in a re-
zoned area must voluntarily be discontinued within a
specified period, say five years, or become subject to abate-
ment as in the case of public nuisances.”

3. Acquisition of the necessary land and of peripheral
land for future development. “Since the establishment of
a new agency would require more extensive new legisla-
tion than to extend the powers of local housing authorities,
we believe that the alternatives favor the local authority
for this purpose.”

4. (a) “In executing a master plan we urge that the
public works aspects be started first or simultaneously
with other development activity.” (b) “The Achilles heel
of practically all redevelopment undertaken by private
enterprise in the past has been that low income families
have been displaced to make way for higher income occu-
pancy. . . . It seems obvious that satisfactory provision for
rehousing present occupants must be made a necessary
prerequisite to approval and undertaking any redevelop-
ment of an occupied area.”

5. “Since any drastic modification of real estate taxation
is likely to take a good many years to accomplish, we are
convinced that immediate application of the plan can only
be realized on land publicly acquired, where traditional
methods of assessment would not apply in any case. . . .
In public ownership land could be made available to private
enterprise at a rental which would provide a fair return
according to the land use-value without imposing burdens
which prohibit the most desirable use, as is too often the
case today. Taxation on rental income rather than capital
value is an issue on which real estate interests and public
housers can join forces to mutual benefit.”

TVA—DEMOCRACY ON THE MARCH

By David E. Lilienthal. New York (49 E. 33rd St.), Harper
& Bros., 1944. 5 by 8V in. xiv -+ 248 pp. illus. $2.50.

The massive dams built by the Tennessee Valley Author-
ity to harness the turbulent Tennessee River scarcely need
a poet laureate to sing their praises. From the start they
have been their own publicity agents, and highly effective
ones, too. But in the light of the continually recurring
criticism to which they have been subjected, their proud
creators apparently felt that a more complete story of their
achievements should be told. As chairman of the TVA.,
David Lilienthal was the logical person to tell that story.
That he has made of it a really exciting book is an unex-
pected dividend, however, for, as he modestly points out
in his preface, he is an administrator and not a profes-
sional writer,

Mr. Lilienthal’s whole theme is adroitly summed tp in

his title—Democracy on the March. It is obvious that
(Continued on page 112)




b0 You WANDep‘M

INFORMATION ON HOW TO

USE PLASTICS?

If you do, the one sure way to get it is to ask some
one who has had definite experience over a period of
years in applying it to furniture and architectural surfaces.

Perhaps the best place of all to go would be to the people
who originated that type of application, who developed
the decorative grades that made it effective, and whose
engineers worked out the means of attaching and apply-
ing the material.

In short go to the Formica Insulation Company. Since
1927 we have been co-operating with leading restaurant
and hotel equipment houses, interior decorators, archi-
tecis, in working out the use of the material in the world’s
finest, hotels., ships, trains.

So when you get pepped-up with the widely prevalent
and rapidly growing idea that there is an enormous and
important future for plastics in your field, and want defi-
nitely to find out just how, and where, and why to use
it—ask Formica.
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A beckoning finger to the eager shopper is an
entrance like this to some special dej

or salon in a large store. Permitting wide, clear
vision of the attractions within, these panels
and doors of Herculite Tempered Plate Glass
are very good-looking in their own right.
Sturdy, too . . . because tempering makes them
4 times ¢ - plate glass of equal

Conboy.

Store fronts must have sales appeal . . .
the ability to turn sidey traffic into
store traffic. Pittsburgh® Glass Products
are calculated to supply the beauty and
appeal you demand in the execution of
vour store front designs. Carrara Struc-
tural Glass in many colors, PC Glass
Blocks, Herculite, Pittsburgh Plate Glass
and Pittco Metal work as a team to help
you create exteriors of distinction.




Cincinnati Union Terminal employs a
lot of Alcoa Aluminum:
Doors, frames, transoms and trim
for all main entrances and exits for
vestibules, lobby, waiting room,
etc.—exterior storefronts, window
sills—grilles, frames and louvres
for ventilating ducts—hand rails,
brackets and facia for stairways
—ceiling of marquees—counter
screens, wickets and signs for
ticket windows and information
booths—frames for bulletin and
train announcement boards —
radiator grilles, lighting fixtures,
concession screens and gates—
miscellaneous trim.

“After eleven years. . .the aluminum installations
have met all expectations”

Permanence, ease of maintenance and low up-

keep; Alcoa Aluminum was selected for much of

the exposed metal work here because it offered
these advantages. Eleven years of service have
proved the wisdom of this choice.

“In no instance has alumi-
num failed to live up to ex-

pectations”, reports Mr. J. C.

ALCOA ALUMINUM

Bussey, Maintenance Engineer for the Cincin-
nati Union Terminal.

The superior performance of aluminum here
and elsewhere is helping to ease the manpower
situation during the war. It’s an excellent reason
for including Alcoa Aluminum products in your
postwar designs. ALumiNnuMm COMPANY OF
AMERICA, 2167 Gulf Building, Pittsburgh 19, Pa.
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LETTERS FROM RECORD READERS

Record:

I think it is historical within our
particular professional world that two
days after the Architectural League’s
prefabricated conference was termin-
ated, on the note that prefabrication
was just a 25-year advancement of the
quality and number of standard com-
ponents, like bricks or stoves, allowing
any architect to design in any man-
ner, that Mr. Churchill should come
out, wham! bam!, with the announce-
ment that the British have secretly en-
gaged in setting up for an initial run
of one billion dollars worth, one design
emergency dwelling machine taking
care of the advanced sanitary standards
of living. It would have been inappro-
priate for him to have mentioned in
his broadcast to England that this put
Great Britain in a neat position to
make an immediate postwar bid for
furnishing the sixty billion dollars
worth of housing required by now-
bombed-out families of Europe.

You can count on it Russia will
counter with a scientific model. What
is the U. S. doing in this picture?

We need your editorial support to
see that we, too, prototype a scientific
unit demonstrative of American in-
genuity. As an FEA emergency unit,
it will, of course, need vast govern-
ment subsidy, as big or bigger than any
one of the ammunition bills; of course,
all the component work must be done
by private enterprise.

There need be no opinionated quar-
rel about that one prototype. It is en-
tirely a matter of scientific criteria. Tt
must render the greatest service with
the least material, in order to success-
fully engage the energy conversion fa-
cilities of industry in giving the most
service with the least weight of ma-
terials, least energy of formation and
forwarding, least time of labor, and
least motion of handling and assembly
and service.

The problem will resolve itself with
far greater simplicity than that of pro-
totyping war aircraft. It will be a
matter which ingenuity of engineers
can quickly settle. That a bomber’s
nose has, of economic necessity, to be
round instead of cubical, doesn’t mat-
ter a damn bit. The natural external
shapes of these living machines will be
developed with equally impersonal lo-
gic. It is of the greatest importance
that the trade journals and thereafter
the press philosophy of our country be
articulated in this direction.

Let’s try to lift American sights
towards making constructive contribu-
tions to world affairs consistent with
our terrific starting advantage. In that

42

way alone may we maintain front row
position in world affairs. Let’s get
over our inferiority complex about the
aesthetic and psychological validity of
our own simple, forthright concepts.
—R. BUCKMINSTER FULLER

Record:

Your “Influencing owners and get-
ting clients” series in collaboration
with specialized magazines is a real
step in the right direction.

I, for one, hope that you will plug
it hard and even go so far as to include
home magazines such as House Beau-
tiful, etc. Such an article might dis-
cuss the value of even partial architec-
tural service for small houses: selecting
site, general advice, surveys of existing
houses, supervision, etc.

Did you see the kind words of the
Current Journal in regard to the Noise
Reduction article?

—HAROLD R. SLEEPER, Architect

Record:

We greatly appreciate your series of
articles designed to stimulate planning
now for postwar building. Carrying
these messages directly to the group
most interested in the particular build-
ing type discussed by means of collabo-
rating magazines, strikes me as a most
brilliant idea, for unfortunately, too
few laymen read architectural maga-
zines.

Debunking the idea that the build-
ing of tomorrow will be built of ma-
terials not now in this world, may go
still further in stimulating planning
today, for it seems too many people
are still hesitant in engaging an archi-
tect, believing that the future will
bring forth radical and drastic changes
in building materials.

—ADOLPH GOLDBERG, President

Brooklyn Chapter, A.I.A.

Record:

Congratulations on your noble effort
(Collaborative Series of Building Type
Studies) to aid building industry of
our country. This will be, to my way
of thinking, one of the most outstand-
ing ways of furthering progress and
providing work for our many noble
men and women who are keeping our
land intact.

—GEORGE ERNEST ROBINSON,
Architect

Record:

Your program of collaboration with
specialized magazines . . . will provide
an opportunity for architects to estab-
lish their true function in the eyes of

the public, a function that is, I
ashamed to say, not generally recog-
nized by members of the profession as
their only raison d’érre.

Public opinion has established diag-
nosis, deduced from symptomatic re-
search, as the basic function of the
doctor and holds him at least morally
responsible for results. Perhaps your
program will be the means of creating
a public opinion which will similarly
force a like responsibility from us.

—FRANKLIN 0. ADAMs, F.A.I.A.

Record:

This is to tell you that I think you
are doing a fine job toward influenc-
ing owners. The importance of studied
building programs should be empha-
sized as noted in your Nation's Schools
editorial.

—CARL J. MALMFELDT, Architect

Record:

Our office through the past years has
been handling a much varied type of
buildings—not specializing on any one
type; and we have found that this kind
of activity on the part of the maga-
zine editors of architectural field has
proven very helpful to the practicing
architects. As a long-time member of
the American Institute of Architects
(and President for several terms of
the Kansas chapter), I personally want
to thank you for the past and present
efforts of the ArcHiTEcTuraL REcorp
in helping to keep the general public
acquainted with the value of compe-
tent architectural service.

I have no definite suggestion to make
—I feel you are doing a good job by
the nature of your present program.

—CHARLES W. SHAVER, Architect

Record:

I was interested in the March num-
ber of the Recorp, since I do consider-
able school work. I wonder, however,
whether the magazines are not giving
a lopsided view of school design. All
good school design is not “modern” as
the magazine pages would suggest.
There is some fine “modern” work and
it should be illustrated, but the ma-
jority of laymen do not admire it, and
the majority of architects do not de-
sign it. In fact there are parts of the
country where the majority of build-
ings shown in the magazines would be
quite inappropriate.

That does not necessarily mean that
either the public or the profession is
reactionary. It merely means that de-
sign in architecture changes slowly,
that the good features of any innova-
tion are gradually adopted. By all
means, we should have illustrated the
best “modern” buildings, but at the

(Continued on page 124)



E TRUTH IS, you can't afford to build
T::'ithout an architect! You must have
his expert help unless you are prepared
to face unforeseen expenses, such as re-
pairing cracked walls, patching roof
leaks, replacing unsatisfactory materials.
The architect will design a house that
avoids such heartaches—that fits your
pocketbook as well as your dreams.

Stock plans, which may tempt you as a
possible saving, may actually cost more
than architectural service, because of
things which go wrong. Remember, that
plan was drawn by someone who had
never seen your lot or met your family.
And such cut-and-dried affairs are often
devoid of good taste.

€
L/ Plan your house now!

START RIGHT—

‘Can you afford
an architect

The architect will translate your hopes
into your own personal home—not just a
house. He will supervise it as it grows,
protect your interests. There are literally
hundreds of ways he can save you his
total fee. Send for our new booklet telling
how you two can best work together.

If you served on the board of a hospital or
school, you would insist on an Architect-
Engineer before building. Your home repre-
sents as important an investment—protect it
the same way!

o

WITH AN ELECTRICAL SIGNALING
ARCHITECT. s B | i ey

for Homes, Offices, Schools, Hospitals

EDWARDS AND COMPANY, NORWALK, CONN.
Please send copy of book “How to Plan Your New Home.”

Name s.o 8 | ey S T e
Shreers o e o sk s e B e
G 1= & . - VN S Srate

(Save Postage —Paste Coupon on Penny Post Card)
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FOR BETTER BUILDING

CHEMICALLY
TRANSMUTED WO0OD

A chemical means of converting
ordinary wood into a whole new range
of usefulness, now available for war
purposes and offering many postwar
applications has been announced by
E. I. du Pont de Nemours & Company.

It permits construction, for example,
of doors, windows and drawers that
will not swell and stick or contract
and become loose. Poplar becomes
harder than hard maple, which can be
made harder than ebony. The process
enables more available, near-at-hand,
cheaper species of woods to compete
with costlier, scarcer varieties.

In the development of the new pro-
cess, du Pont chemists paralleled
studies conducted by the Forest Prod-
ucts Laboratory of the U. S. Depart-
ment of Agriculture. A “built-in” finish
is imparted by the treatment through-
out the wood and not just on the
surface. Forming an object of wood to
final dimension and imparting the
final surface finish may be achieved in

one operation. Mars or scratches may
be removed by simply smoothing and

rubbing. Color also may be imparted
pemanently throughout the wood by
mixing a dye with the impregnating
chemical.

Veneers sufficiently treated become
self-bonding. They require no adhesive
to be formed into plywoods, since heat
and pressure fuse the product into a
hard, dense substance.

Even sawdust, shavings and similar
wood wastes may be molded into arti-
cles, and dyes or pigments incorporated.
Other cellulosic and fibrous products,
including cotton, farm wastes, paper
and leather, also lend themselves to the
treatment. Likewise it is applicable to
bamboo and similar cane and fiber
materials.

Methylolurea is the chemical agent
that effects these fundamental changes.
It is compounded by the addition of
urea to dimethylolurea. Both materials
are white, water soluble solids. They
are produced from ammonia, carbon
dioxide and methanol, which are syn-
thesized from coal, air and water. Urea
results from the reaction of ammonia
and carbon dioxide. Formaldehyde,
which is derived from emthanol, con-
denses with urea to form dimethylol-
urea. Both urea and dimethylolurea are
commercially available and inexpensive
chemicals now being produced on a
large scale.

The methylolurea is impregnated
into the structure of wood in a water
solution. Methylolurea reacts with com-
ponents of wood to form hard, water-
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insoluble, unmeltable resins within the
piece of lumber being treated. Natural
acids present in timber initiate the
reaction. Heat, such as kiln drying,
speeds the conversion of the methylol-
urea into resins within the wood.

The process appears to be applicable
to large items such as structural tim-
bers as well as to items as small as
smoking pipe stems and musical instru-
ment reeds.

For timbers and lumber required
for the construction of trestles, towers,
homes, buildings, boats, airplanes and
the like, the treatment may be applied
to leave untreated inner fibers in a
more resilient, flexible state to with-
stand impact stresses while a hardened,
dent-resisting, high strength shell is
produced on the surface.

This would allow the lumber to bear
heavier loads or, conversely, would per-
mit lighter construction. Outer zone
treatment would improve dimensional
stability of the treated piece, would in-
crease flame resistance and resistance to
rot and insect infestation.

WIND-ACTUATED EXHAUSTER

Developed for gravity and mechani-
cal exhaust systems in marine, indus-
trial and commercial applications, the
wind-actuated Agitair Exhauster is
said to give positive ventilation regard-
less of wind direction or velocity. The
unit is weather-proof and light-proof,
with no moving parts; elimination of
down draft is claimed.

Many standard sizes are available
and special arrangements can be pro-
vided wherever required. Units with
watertight dampers are made for ma-
rine use. Special finishes are applied
for unusual salt or corrosive atmos-
phere applications. Air Devices, Inc.,
17 E. 42nd St., New York 17.

REINFORCING BAR

A new type of concrete reinforcing
bar, called Inland Hi-Bond, is designed
to give the greatest possible bonding

* value between concrete and steel. To

increase the effectiveness of reinforcing
steel in concrete through improved load
transfer, reversed double helical ribs of
proper height extend between diamet-
rically opposed longitudinal ribs. The
helical ribs are spaced at close intervals
and so dimensioned as to provide po-
tential bearing and shearing areas
which, in addition to having the proper
relationship to each other, are properly
proportioned to the effective strength of
the bar. Inland Steel Co., Chicago.

BUILDING WIRE
FOR WET LOCATIONS
A small-diameter Type SNW Flam-
enol building wire for wet locations
has been added to the standard Type
SN Flamenol for dry locations. The
new wire has a special thermoplastic
insulation with low moisture absorp-
tion. It is designed for use in ac-
cordance with Section 3035 of National
Electrical Code for installations-in race-
way systems in wet locations, and is
approved by the Underwriter’s Labora-
tories in sizes 14 to 4/0 inclusive. The
wire is self-protecting and requires no
braid. TIts finish is hard, smooth and
glossy, striped for grade identification.
Dirt and foreign matter do not readily
adhere to its surface. The small
diameter saves space permitting more
conductors to be used in one conduit
or duct, or permitting smaller conduits
or ducts to be used. General Electric
Co., Appliance & Merchandise Dept.,
570 Lexington Ave., New York.

ALUMINUM ALLOY

An aluminum alloy, said to be as
tough as structural steel but very light
in weight, has been developed by the
Reynolds Metals Company and is being
produced in large quantities for the
construction of fighting planes, the
company has announced.

The alloy, designated by Reynolds as
R-301, is no lighter by volume than
other alloys, it is explained, but its

(Continued on page 46)
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FOR BETTER BUILDING (Continued from page 44)

greater strength permits the use of
thinner and consequently lighter sheets.
R-301 is actually an alloy coated with
another alloy to make it corrosion-
resistant. It can be formed, ham-
mered, rolled or drawn, and then heat-
treated, to develop maximum tensile
properties in the hardened condition.
It is said to possess excellent welding
characteristics.

Production of the new alloy at pres-
ent is entirely given to military uses,
but many postwar uses are predicted.

WELDED LEAD

The traditional wiped joints in lead
pipe are made with solder containing
tin. To conserve this critical metal, the
plumbing trade has adopted lead weld-
ing and inaugurated an educational
campaign for the craftsman. The illus-
tration shows an example of lead weld-
ing in a privately financed housing
project in Oklahoma City which con-
forms to the plumbing code and meets
the requirements of the plumbing
inspectors. Skilful lead welding may
well become a postwar alternate of
wiped joints.

STANDARDS
Masonry Standard Published

In the interests of better design and
construction of buildings, the American
Standards Association has announced
publication of the American Standard
Building Code Requirements for
Masonry (see ArRCHITECTURAL REcorp,
Feb. 1944, pp. 100, 102). This is one
of a related series of building stand-
ards being developed by technical com-
mittees of the ASA, and the first to be
completed in the field of masonry.

The Producers’ Council reports that
nationwide adoption of the masonry
code, which was sponsored by the Na-
tional Bureau of Standards and ap-
proved as an American Standard by the
ASA, is strongly recommended by four
national trade associations directly in-
terested in the production of masonry
materials—the Structural Clay Products
Institute, the National Concrete Mason-
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ry Association, the Portland Cement
Association and the National Lime
Association.

The Producers’ Council has urged
building code officials in 2,000 com-
munities to adopt standard code re-
quirements for masonry as a means of
lowering the cost of building and im-
proving the quality of masonry con-
struction.

Machinery Code Revised

The latest revision of a code aimed
at cutting down the industrial hazards
present in the use of woodworking ma-
chinery, has just been approved by the
American Standards Association. The
American Standard Safety Code for
Woodworking Machinery is intended
as a guide for the safe installation,
operation and maintenance of wood-
working machinery, including cooper-
age operations and the making of
veneer. It deals particularly with “point
of operation” hazards on woodworking
machinery, and is the second revision
since the standard was approved in
1924. One section deals specifically with
plant layout.

CELLAR DOORS

Looking toward an increased post-
war market, one manufacturer of cellar
doors suggests that the prewar tendency
on the part of architects and home de-
signers to permit “Dead End” cellars
was caused by:

1. Failure of the simple and eco-
nomical wooden bulkhead to stand up;
it leaked, warped, shrank and swelled;
it was a fire hazard, a food for ter-
mites and a constant source of trouble.

2. There was nothing on the market
at the time to take its place, so that
the advent of oil heating was the ex-
cuse for its good riddance.

“We firmly believe,” this manufac-
turer states, “that an outside cellar-way
to the yard is just as necessary to
good living as the inside stair and that
with a simple, economical and per-
manently trouble-free method available,
it will be more and more insisted
upon.”

Three designs of all-steel bulkheads
are offered by this company: Style O-3,
of flush construction throughout, using
12-gauge copper steel; Style O-2, similar
in construction except that doors are
10-gauge Diamond Pattern Plate for
hard usage and underfoot security;
Style O-1, of 12-gauge copper steel
throughout, with paneled door and
sides. All the bulkheads are equipped
with two hinges to each door, a sliding
bolt for locking the doors from the
inside, and a lift-handle. The Bilco Co.,
164 Hallock Ave., New Haven, Conn.

ELLIPSE GUIDES

A time-saving device recently an-
nounced is a series of precision-cut
ellipse templates said to meet profes-
sional accuracy requirements. The
guides are .020 thick celluloid tem-
plates and are made in a set of 10, with
angles from 15° to 60° by 5° incre-
ments, Templates of 60°, 55°. 50°,
45° and 40° have ellipses from % to
% in. increasing by 32nds, then by
16ths to 1 in., then by 8ths to 2 in.
Templates of 35°, 30°, 25°, 20° and
15° progress the same, but start with
sizes of 5/32, 3/16, 7/32, 1/4 and 3/8
in. respectively.

The templates are equally efficient
for either pencil or ink. Vertical and
horizontal axes are clearly indicated for
ready location and adjustment to posi-
tion. The templates are furnished
either as a set of 10 or separately. The
A. Lietz Co., 913 S. Grand Ave., Los
Angeles 15, and 520 Montgomery St.,

San Francisco 11.

PLASTICS
Smithsonian Exhibit

An interesting new indication of the
expected postwar importance of plas-
tics is the plastics and resins exhibit
just installed in the Smithsonian In-
stitution, Washington, D. C.

Prepared by the Plaskon Division of
the Libbey-Owens-Ford Glass Co.,
Toledo, Ohio, the exhibit shows how
urea-formaldehyde plastics and resin
glues are compounded and used in the
manufacture of a wide variety of prod-
ucts. The display is divided hori-
zontally into two sections, the top sec-
tion featuring Plaskon urea-formalde-
hyde molding compound, and the bot-
tom featuring Plaskon resin glue.

In addition to photos showing the
molding and bonding processes, actual
products are displayed. These include
buttons, surgical windows, refrigerator
and kitchen hardware, fluorescent fix-
tures, a structural section of an air-
craft wing made with resin-bonded
plywood and assembled with resin glue,
and an airplane pilot seat made in one
piece by the low-pressure molding of
canvas and Plaskon resin glue.

(Continued on page 116)



Balanced talents

4 The grass on the other side of the fence always looks
greener. There is a current trend that emphasizes this old saying rather than
“cobbler stick to your last.” Aircraft and automobile factories are flirting with fab-
rication in the housing field; gas stations may soon be selling trowels, fish-hooks and
overalls; the cigar store is already a haberdashery, the drug store a restaurant. Con-
tractors offer complete design services. Some of the design profession’s fences are
tumbling down, or are being crashed, and there are strangers grazing in old pastures.

4 Such invasions of new and old fields should be stimulating
and the competition should produce interesting results, unearthing dormant talents.
It is enterprising and venturesome, for it involves risks as well as promise. Those
who prefer to “bear those ills we have than flee to others we know not of” may be-
come stogy, narrow, smug, unprogressive. Not so those who sally forth into adja-
cent fields.

4 Individual architects and engineers, including those in the
armed forces and in war production, as well as those making postwar sketches and
surveys, are formulating plans for their own future practice. And it pays to define
at the outset the fields that can best be cultivated, those offering the greatest satis-
faction to one’s self and the greatest chances of success. Then to make one’s plans
accordingly.

4 But any such plans should be flexible enough to be changed
to incorporate any opportunity in other fields along the road. For who can tell
where clients will crop up, or where they can be cultivated, or what talents their
problems will require. Flexibility, adaptability, ability to expand or contract are
profitable virtues in changing times (and times are always changing).

#  This suggests associations, or limited partnerships, perhaps
different ones for different projects, or temporary affiliations, their permanence de-
pending on the success and probable future prospects for the combination.

4 Which brings us to the need for balanced talents. Talents
do differ; “the architect” is not a uniform product. The necessary talents (in-
cluding knowledge and experience) are all too rarely found in any one man. A
talent for design will need the balance of talent in engineering, in business ad-
ministration, and in “public relations” (client garnering). “The architect” is then
a cooperating team, a firm of balanced talents, both among the partners and among
the employees carefully chosen for specific competence.

4 Too many architects and engineers have come to grief be-
cause of strength in only one department of their offices, with weakness in others.
Their clients have grieved too, and aloud, so that the profession as a whole has been
blamed. 5

4  Whatever fields of creative service look greenest in the
postwar era, we believe they will yield the most in accomplishment, profit and sat-
isfaction to those architects, engineers, designers, builders—call them what you will
—who operate on the principle of balanced talents.

el izl
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ROOSEVELT NAVAL BASE, TERMINAL ISLAND

Headquarters of The Naval Operating Base, Terminal Island, Long Beach Harbor

Allied Engineers, Inc., Architects and Engineers

Allied Engineers, Inc.: Donald R. Warren, chief engineer; Adrian Wilson, chief architect; Paul
R. Williams, associate architect; S. B. Barnes, structural engineer; E. L. Ellingwood, mechanical
engineer. Design, plans, and construction under the supervision of the Bureau of Yards and
Docks, Navy Department, Washington, D. C., Vice Admiral Ben Moreell, chief of Bureau.
Contractors: The Guy F. Atkinson Company and The George Pollock Company, San Francisco
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Maynard L. Parker photos

The Administration Building, focal point
of the Base in view as well as in pur-
pose, houses offices of Captain Schuyler
F. Heim, Commandant of the Naval
Operating Base, his staff; and Captain
Frank R. Walker, commanding officer of
Roosevelt Base and the Small Craft
Training Center. The Administration
Building also houses the Fleet Post
Office and the brig. At the right is a
rear view from the court. Below: over-
all view of the front elevation

Concervep back in “defense” days as a permanent peacetime operating base,
hurried and enlarged after Pearl Harbor, Roosevelt Base, the “Flag Ship” for
the 22 naval activities comprising the Naval Operating Base, stands as im-
pressive evidence that America intends to keep a watchful eye on the Pacific
for years to come. It is the largest fleet operating base in the country, and
was planned to bring together on man-made Terminal Island the various
Navy shore activities previously scattered around Long Island Harbor. Of
course the full story of present activities is not for publication now; this
presentation is but a limited glimpse of buildings in the permanent group.
Even this cannot include technical details; it can only show something of the
architectural character that will distinguish the base, a character achieved
entirely by grouping of masses and of fenestration, without ornamentation of
any kind.

About a third of the base is devoted to administration and recreational fa-
cilities; two thirds to industrial warchousing, ship repair, etc. Recreational
facilities were particularly emphasized, to provide for a large peacetime
fleet personnel. Adjoining the recreational group here shown there will be-
extensive outdoor sports areas. The base also includes great landing docks,
still water landing areas protected by inner breakwaters, and a fleet land-
ing building.

All these permanent buildings are supported on piling, and are designed
for lateral forces anticipated in an earthquake area. Exterior walls are of
reinforced concrete; in the rush exposed surfaces have not yet had brush
finish coats. Standard size plywood sheets were used for forms, carefully
planned to avoid complicated formwork patterns.

7




Above and right: interior views of the main lobby of the
Administration Building. The decorative note is supplied

nch plywood cut into blocks

by the wall panels of Y4
and applied with open joints. Floor and stairs are of

travertine. Below: post office entrance, in south wing




FLEET LANDING BUILDING

Too Busy now and closely guarded, the fleet landing
building was planned as the peacetime meeting place of
fleet personnel and sweethearts, parents, friends. Opposite
this building are landing facilities and docks for small
boats serving ships at anchor. In normal times civilians
will be able to drive in and park their cars near the
building, which will provide attractive waiting rooms for
that impatient interval until the men of the fleet come
ashore. Facilities include main waiting room with tele-
graph, telephones, and baggage check service; restaurant
and dining facilities, officers’ lounge, barber shop and toi-
lets, and wide concourse for hurrying sailors.
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ENLISTED MEN’S RECREATION GROUP

BuiLbines in the recreational group, like other principal
ones, were designed primarily for peacetime use, to wel-
come, entertain and guard the health of men of what is
presumed to be a large Pacific fleet. The groups include
four principal buildings connected together with covered
arcades, and enclosing a patio and a swimming pool. The
Auditorium and Gymnasium building is 120 ft. wide by
190 ft. long, with a height of 36 ft. It is complete within
itself as an auditorium, with foyer, ticket booths, projec-
tion equipment, ventilating equipment; and it connects
with the locker and shower buildings for convenience when
it serves as a gymnasium. It is large enough to provide
three regulation size basketball courts. The locker room
and showers building is arranged to enclose the pool for
protection against wind, and is placed to serve the pool,
the gymnasium and the outdoor athletic field with equal
convenience. The swimming pool is full tiled, fresh water
pool, with filtration and treatment equipment. It is de-
signed for swimming meets under standard inter-col-
legiate regulations, with 11 lanes in 60 or 120 ft. lengths.




Opposite page and left: views v, main entrance of
auditorium-gymnasium from various positions in
the open court. Note massive concrete pylons cap-
ped with metal reflectors, forming indirect light

standards. They give a subdued lighting in the patio

Below: two views of library and reading room for
enlisted men. The walls are of 1/4-in. slashed
grained plywood in a natural finish. The ceilings

are plastered; the floors are of colored concrete
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Below, left: auditorium-gymnasium is large enough for three regulation basket-

ball courts. Below, right: swimming pool for enlisted men is 60 by 120 ft.

Bottom: enlisted men’s lounge and reception room:; walls are of 1/4-in. slashed

grained fir plywood, panel at fireplace is tile, mantle trim of polished bronze
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Enlisted men’s recreational group comprises four buildings,

PATIO

=

connected by

covered arcades. They are arranged to enclose a patio and to shelter the

swimming pool from the winds. In the final development there will be an

extensive athletic field; locker building serves indoor and outdoor activities
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=
==

BOWLING
ALLEYS

Left: bowling alley has walls and ceilings of rough insulation board, for both

thermal insulation and sound treatment. Increased column thickness at the top

is to provide for lateral earthquake stresses.

Center: foyer of auditorium:

wainscot is mahogany plywood. Right: billiard room in recreational building
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OFFICERS’ RECREATION BUILDING, ROOSEVELT BASE

Tus suoive s planned to provide for
normal activities for fleet officers and for en-
tertainment of their guests. It contains large
dining areas, grill rooms, lounges, fountain
bar and facilities for women guests (plan on
page 69). The central patio, useful for itself,
also gives double fenestration and extra sun-
light for the principal rooms. The building is
oriented for waterfront views from the dining
and lounge porches.

The photograph above views the building
from the south waterfront, toward the lounge
and dining terraces. For much of the year
in this climate the terraces should be popu-
lar places, and add considerably to the use-
ful area of the building. At the left is the
main entrance and porte cochere, done in
characteristic simplicity with mass concrete
and fenestration providing the visual interest.




Above: main entrance gallery of Officers’ Recreation Building, looking toward lobby of lounge and
dining room. Walls are Philippine mahogany wallboard plywood 1/4-in. thick, with butt joints; ceil-
ing is acoustical plaster with lighting recesses of plain plaster. Below: representative of the simple

freshness of interiors is the Officers’ lounge, with the massive and modern and masculine furniture
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Wartime photographs of the officers’ lounge can only show handsome interiors.

If they are stimulating for an unfettered simplicity, the view could be truly in-

spiring if the curtains could be open, for the windows look toward the harbor

Left: the grill room in the Officers’ Recreation Building looking toward fountain
bar. The floor is of wood in parquet pattern. Sides are large windows, opening

on patio and loggia; end wall is of mahogany plywood. Right: view of galley
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Officers’ Recreation Building. Main entrance is at the west side; dining and
lounge porches toward the south have the harbor view. In peace times, officers’

guests will find parking space near the entrance. Below: view of the dining room
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DISPENSARY BUILDING

A ~rcessary part of any military establishment, the dis-
pensary provides for emergency treatments and minor ill-
nesses, not for general hospitalization. The first floor con-
tains a main entrance lobby, pharmacy, doctors’ offices, sick
call rooms, ward and solarium, operating room and at-
tendants’ spaces, X-ray room, and garage. The second floor
is primarily devoted to dental offices, and eye, ear and
nose treatment rooms. Views show the main elevation.




OVERLOOKING CONNECTICUT HILLS

Residence for
Mr. and Mrs. Stowell Rounds
Cannondale, Connecticut

Louis Gelders, Architect

F rom any part of the living room, or dining room for that matter,
one can enjoy a broad view out over the countryside. It was planned
that way. And the master bedroom and library share the view. But
it is the wide, high and low window of the living room that gives
the greatest expanse toward the setting sun. The knife-like prentice
extending out almost three feet from the glass shields this window
from glare and heat.

The plan is open, spacious, hospitable. The rooms are conven-
iently arranged for servantless living, 'though servants quarters are
planned, for addition at a later date north of the service entry and
above the west side of the garage. Then too a screened porch south
of the living room and a large west terrace can be completed.

The covered entrance porch is broad and ample, opening on an
uncramped hall. Glass blocks give a welcoming light, taking the
place of traditional leaded sidelights of Colonial days.
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I'he entrance front with its gravel forecourt, before the base planting was completed. The stained matched
boarding of the first floor contrasts with the vertical lines of the board-and-batten of the second floor
.« « Below: The view is an integral part of the living room. At night curtains may be drawn, and dif-

fused, non-glaring light is supplied by the indirect fluorescent fixtures over the window and on ceiling
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The two-car garage is unobtrusively placed at the
service end of the house. The broad overhang offers
protection to those carrying packages from the car

to the kitchen via the service porch (door at left)

FIRST FLOOR 2 3 i L 20

s

The plans are designed to fit the owners’ way of life.
Living and dining room are one, making for both
convenience and spaciousness; and a pass-cabinet shelf

saves many steps between kitchen and dining table

GARAGE
18-8"x19-8"

up

iz

BASEMENT

At the left of the entrance is an unusual handy out-door
closet, welcome to both visitor and housekeeper as snow

and mud can be left outside with skiis and such
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Above: The dining space at the north end of the living room. Cabinets and shelves at right are available
from both dining and kitchen areas. Lighting is indirect except for directional-lens light above table.
Below, left: The living room window is structurally braced and double glazed; indirect lighting above.

Below, right: A glimpse of the hall and stair. Door leads through laundry to kitchen
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Tris 1s a kind of “spotter’s guide” to new classroom
models developed for the sake of better daylighting. New
types have been evolving in remarkable numbers during
the past decade and a half, and the progress they represent
is phenomenal. Formerly a design could still be called
“good” even though the inmost row of desks received
only one-tenth as much light as the row next to the win-
dows; and brightness contrasts of a range of more than a
thousand to one were accepted with little criticism. By
comparison, some of the models reproduced on the next
pages achieve a lighting intensity that varies throughout
the room by only about one-tenth and gives the inmost row
of desks adequate daylight even in mid-winter; and more
than one model reduces the brightness range to well
within the 100:1 ratio which is deemed the present-day
approachable ideal. In both respects the best examples
represent progress of the order of several hundred per
cent in magnitude. Such examples, unfortunately, rep-
resent only a small proportion of recent schools built;
there is obviously need for dissemination of results.

In collecting examples it was soon found that a splendid
series of studies had already been prepared, under guidance
of the Sight Conservation Council of Northern California.
On the committee of study were Dr. Charles Bursch,
Chief, California State Division of Schoolhouse Planning,
and members of his staff.* The committee visited a homo-
geneous group of schools of advanced design in the San
Joaquin Valley. The great advantage in this method was
that readings and observations were made by the same
people under similar conditions, facilitating comparison.
Reports were issued by Leland H. Brown, assistant pro-
fessor of electrical engineering, Stanford University. These
schools are used as the nucleus of the present collection;
but other schools are included from more northerly
climates.

At first it had been hoped that every model in the
“guide” could be documented with full comparative data;
but unhappily it soon became evident that data obtainable
are not generally commensurate in reality. Daylight in-
volves a large number of variables (summarized on page
82) and the absence of information on some one of
them may invalidate a reading for comparative purposes.
Also, rules for taking readings are apparently not yet

* The Committee consisted of Dr. Bursch, Mr. Clark Baker, execu-
tive secretary of the Sight Conservation Council of Northern Califor-
nia, Mr. Doyt Early, architect, Division of Schodlthouse Planning, and
Professor Leland H. Brown, of Leland Stanford University.

A “Spotter’s Guide”

to advanced models that outperform the
average by several hundred percent. The

same principles apply to other rooms

By Douglas Haskell, Associate Editor

sufficiently uniform to supply interchangeable data.

Despite such handicaps, it is suggested that this kind
of a study has value, especially insofar as it calls attention
to precisely the variable elements. Just as there is no one
best universal airplane (but there are planes that perform
exceptionally well for certain kinds of mission) so too
there appears to be no one best classroom model but there
are efficient designs for certain combinations of climate,
orientation, building plan and height, artificial illumination
system, and educational program. .

Letters were sent to the architects and also the school
superintendents of schools reported, and the commentary
takes into account the replies of both. In more than one
instance, the architects performed unselfish service by
answering the question, “What changes would you make
in the light of experience if you had this design to do
over?”

The question how best to relate daylighting design to
the requirements of artificial illumination is not treated in
this compilation. During the period of war restrictions,
some new school units have been erected, even in courtyard
situations, with no wiring whatever, and are said to have
given satisfactory performance around the year in southern
climates, by virtue of well-calculated design. Nevertheless
this imposes very obvious restrictions upon the long-term
use of the school, especially in view of the trend toward
around-the-clock use by the community. Combinations
of daylighting and electric lighting are often to be pre-
ferred to a strained effort to obtain optimum results under
unfavorable circumstances by daylighting alone even for
regular school hours. A superintendent remarks, “Since

School was built, artificial illumination in this
district has increased by an average of about 150 per cent.”

The systematic study of school daylighting might well
engage the collaborative efforts of such agencies as state
educational departments, the U. S. Public Health Service,
and leading school architects, in order that the study of
important variables now summarily treated might be
reduced to order. A practical example of the kind of
work that may be done in this direction, on a modest scale,
is the study by Mr. Dalla Valle on a nomograph method
of calculating interior illumination in relation to sky
brightness. Pending collaborative scientific studies, it is
suggested that architects follow the example of successful
practitioners and test their ideas by small-scale models.
These will, incidentally, yield results very useful in deal-
ing with rooms other than schoolrooms.
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A. Classroom plan oblong; glass area, 43.5% of floor
area; lowest intensity, 44% of highest intensity.
Brightness range, 113:1. Louvered horizontal sun-
shade. Oakdale School, California, Frank Mayo, arch’t
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B. Similar to Cakdale but with different orienta-
tion; extra ceiling slope not essential (see text). Ross
School, Marin Co., California, Carl F. Grommé, arch’t
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C. Based on Kensington Junior High School, Mary-
land, Rhees E. Burkett, architect (v. American School
and University Annual, 1943). No readings. Photo
below shows existing classroom. Directional glass
block are now available for such installations as this

1. UNILATERAL LIGHTING

Economy still dictates unilateral Lighting in
most schools of more than one story and in most
schools with central corridors, “Well designed”
schools of the past, adhering to “recommended
practice,” have obtained about one-tenth as
much illumination at the inner wall as at the
window. In some of the solutions presented in
this section, the ratio has been raised to nearly
one-half, an improvement of about 500 per cent.

A. Sloped ceiling, louvered awning

This is one of several schools closely grouped in the
San Joaquin Valley and reported on by Prof. Leland
Brown of Stanford University after an inspection trip
by members of a committee under leadership of
Charles Bursch, Chief of the Division of School-
house Planning.*

“The very highest levels of illumination encountere
in the survey were found in this school, rooms in
which the lowest illumination at the farthest desk was
100 fc. at 10 a.m. on a clear September day.” This
room showed an inmost row of desks with 44 per
cent as much light as the window row. The bright-
ness range was relatively one of the lowest: 113:1.
Contributing factors: open surroundings, high ceiling
at window, reflecting slope, high proportion of glass
(435 floor area), pipe mullions, window shaded not
by solid roof overhang but by open louvers.

B. Double ceiling slope not needed

The architect generously reports that the second
ceiling slope at the rear of the room has not justified
itself, contrary to logical expectation. The ceiling
pocket for venetian blind storage is an excellent idea
because it permits simple manipulation and fixed
louvers, assuring maximum reflection efficiency. Pro-
portions of the room are very similar to Oakdale
(above) but orientation is more northward. Compari-
son is, however, impossible because, subsequent to
erection of the school, the town is reported to have
rescinded permission to thin out the dark surround-
ing woods, which impair light at the source.

C. Directional glass block

Like other unilateral schemes, this is adapted to
plans with central corridors, also to more than onc
story. Glass block are of directional type reflecting light
to a sloping ceiling which, at the rear of the room, is
quite low. Glass block as diffusing medium require
little care, almost no maintenance, no manipulation.
They create more brightness contrast than venetian
blinds perfectly adjusted to shut out sky, but adjust-
ment is rarely perfect and, when it is, the blind cuts
down total light more than glass block. (For meas-
ured tests on both block and blinds, see appropriate
titles in bibliography, page 83.) Directional glass block
send more light to far ceiling.

Clear glass sash beneath the block preserve the view

* See Bibliography, page 83
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D). Orientation reversed for nothern climate, to use
sun warmth. Sloped interior louver panel (see text)

NOTE: Diagrams are all shown at 3/32-in scale.
Captions give information in whatever form it is
available. Intensity of illumination reaching any
desk (from directly above) is measured in foot-
candles. Evenness of illumination throughout the
room is measured in percentages, taking the most
favorable point as 100. Brightness range is the
ratio between the brightest and darkest values visi-
ble in any direction to a person in the room. Ex-
amples: an intensity of 15 fc. minimum is accept-
able, of 25 fc. or more, ample. If the lowest in-
tensity is more than 20% of the highest, the even-
ness is far better than average. A brightness range
of 100:1 or less is highly desirable, but is rarely
attained in schools actually built

VENETIAN
NE or SE BLIND ~»f
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A. In the case of NE exposure, open, lowest inten-
sity is 60% of highest; brightness range, 360:1; for
SE exposure, open, lowest intensity is 72.5% of high-
est; brightness range 725:1; for SE, shaded, remark-
able evenness of illumination, with the lowest inten-
sity 87% of the highest; brightness range not given.
Fowler School, Cal., Franklin & Kump, architects

T

B. Shown as second story of a possible 2-story plan.
Minimum intensity nowhere fell below an ample 25
fc. Exeter Union High School. Cal., Franklin & Kump

for seated children; are supplied with roller shades
for the short daily period of direct sunlight to outer-
most row of desks.

D. Reversed for selar heating

California architects are fond of large north windows
for maximum diffusion. In northern climates this
would turn the most vulnerable side of the school to
the weather. Hence this proposal of our own to turn
around the California scheme, put the lowest side of
the building to the north, and profit by positive use
of the sun for solar heating. Despite southern expo-
sure of large windows, no direct light enters. Diago-
nal position of upper panel of louvers increases effi-
ciency in throwing light to the back of the room.

2. BILATERAL LIGHTING

Bilateral lighting has been highly developed,
with the purpose of a more even spread of light
that can be secured by unilateral lighting at its
best. Objectionable cross-shadows must be
avoided by carefully diffusing the light from the

secondary transom or clerestory windows.

A. Level ceiling; solid roof projection
shading the larger windows

The illumination curve is noticeably more level than
in unilateral types. Bright buildings in the neighbor-
hood, and more southerly orientation for some of the
rooms, introduced glare problems in this particular
situation. Where windows face SE, very favorable
evenness of illumination (see graph) was accompanied
by excessive brightness range of 725:1. When the
solid canvas drop awning, under the solid porch roof,
was used to cut out glare, the evenness of illumination
became almost perfect, while the intensity was lower
but still very acceptable at 23 fc.

B. Level ceiling, solid roof projection
beyond transom windows

Given the chance to face the main windows north,
the same architects were able to work out a solution
of extreme structural simplicity and involving no ac-
cessory controls whatever to be managed and main-
tained. The principal writes, “We consider our class-
room lighting virtually perfect . . . No one has ever
suggested an awning, shade, curtain, or blind on any
classroom window. On the brightest days no one
complains of glare. There is no glare.” (Footcandle
readings were not obtainable at publishing on a com-
parable basis with the other nearby schools.) In the
cause of advancing the art, the architects themselves
generously point out a very minor flaw not noticed
by anyone else. A person standing at the extreme left
of the room sees a small slice of bright south sky
through the transom window. The proposed remedy
is not reported but it would seem easy to obviate this
condition by (a) raising the ceiling height which is
unusually low and (b) setting a few louvers high up
on the porch posts where they would cut off no useful
light from the room.
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C. Based on Jenny Tucker Baker School, Mountain
View, Cal., Kistner & Wright, arch’ts. Fe. readings
in existing plan (1 ft. lower than shown) 39 to 21 fec.
average. Windows are not full-length of wall; glass
area in existing plan, 23% of floor area: in proposed
plan, glass area would be approx. 29% of floor area

Da. (Upper diagram). Glass area, 54% of
floor area; lowest intensity, 80% of high-
est. When the venetian blinds over tran-
som lights are set for best illumination,
brightness range is 300:1. Unusually high
ceiling and steep slope: good elimination
of cross-shadows. Shafter Sckool, Shafter,
California. Franklin & Kump, architects

Db. (Lower diagram and photo). War
daylighting to serve in emergency, with-
out artificial lights. Venetian blinds as
controls in place of overhang and drop
awning. Walter Colten School library,
Monterey, Cal., Robert Stanton, architect

78

C. Maximum auxiliary shading devices

The drawing shows the building with modifica-
tions proposed by the architects on the basis of ex-
perience. Modifications include raising ceiling 1 ft.
and introducing 6 500-watt silver-bowl reflector bulbs
in concentric ring fixtures on photo-electric controls.
lumination in existing building shows a very level
curve, and brightness contrast is reported low; but
intensities are also low, partly because of a relatively
small glass area (windows are intermittent), partly
because of shading by blinds. The theory of over-all
shading is that children do not need the view.

D. Slope upward toward transom windows
instead of main windows

This school is interesting because the roof, instead
of sloping downward from high main windows,
slopes upward toward unusually high, large, transom
windows. Even when maximum light was entering
from the main, lower windows, illumination was
best at the inner row of desks, reports Professor
Brown. The combination of high large transom
windows and the slope were such that with correct
adjustment of the venetian blinds almost shadow-free
illumination was provided, eliminating the objection-
able cross-shadows usually encountered in bi-lateral
lighting. Tllumination curve was remarkably level.
Because the sky was visible, the brightness range was
moderately high at 300:1. Teachers preferred some
visible sky to cutting off light. Venetian blinds,
thinks the Committee, should not be adjustable be-
cause inexperienced teachers and janitors lost 17 per
cent of possible light through poor adjustment. Blades
should lock in optimum position. Again, the later
type of open-trellis or awning louvers above the larger
~indows would perhaps have been an improvement
over the earlier solid type of overhang and the canvas
drop-awning shown here.

The second diagram shows the same general scheme,
as used in a wartime school addition where depend-
ence on daylighting efficiency is so complete that the
architects have dispensed with artificial lighting for
the duration, even though the location is in a court.

Maynard Parker




Louvers shown in photos can be set in
any one of three calculated locking posi-
tions, reflecting light to ceiling. Milled
board reflects it down, mainly to inner-
most seats where it is most needed. See
diagram below, of San Andreas School
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CURVED WOOD LOUVERS,
ADJUSTABLE TO ANY
OF THREE POSITIONS.
WHITE FINISHED
ROOFING.

SUSPENDED, MILLED, OPEN

WOOD SLAT, REFLECTOR

SLAB - SLATS AT 5° & 10°
TO HORIZONTAL

E. An elaborate system of auxiliary daylighting by
clerestory windows and reflectors. Photos above show
the interior appearance. The scheme was developed
by means of progressive models. Glass area is 45% of
floor area; lowest intensity, 71.5% of highest inten-
sity. San Andreas, Cal., George C. Sellon, architect
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¥. Similar to E, above, but in a more
northerly location and with reversed
orientation. Fe¢ readings, taken at noon,
August, in room facing E, ranged from
100 or more to 60: in activity alcove,
100 or more to 20. Facia board held out
from building on outlooker helps to shade
the main windows in the morning, reflect
afternoon sunlight into them

Photo shows the system in use, also the
lighu'ng fixtures. Rugen School, Glencoe,
Ill., Perkins, Wheeler and Will, architects

E. Low horizontal reflector outside

This design makes a start toward employing an ex-
pedient other designers have generally neglected: the
effect of bright low-level reflecting surfaces outside
the building to throw light up to the ceiling. (In
northern climates, incidentally, snow sometimes accom-
plishes this to perfection but in so doing adds a new
variable.) The device consists of a milled reflector
on the low corridor roof. There is a second milled
reflector inside, under the ceiling (see photo).

Because the main windows face north, they require
no shading controls. The illumination level is smooth
and intensity good.

F. Clerestory north or west

In general scheme, this resembles E, with some
changes in proportion fitted to a more northerly cli-
mate. The corridor roof has been faced with white
asbestos instead of special milled board to act as an
exterior reflector. In winter snow will occasionally do
still better (but in areas of still greater snowfall,
clerestory construction must be carefully handled to
avoid leakage). Illumination level is good.

The use of a facia board, held away from the build-
ing on outlookers, as a shade against morning sun and
a reflector for afternoon sun, suggests further develop-
ment of such dual-purpose reflectors, at some distance
outside the room.

Hedrich-Blessing
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G. Glass block, used as skylight in corridor ceiling,
admit light down through the showcase underneath
and diminish the effect of brightness contrast. Louvers
or additional block would probably be needed at
clerestory window to cut down sky glare. View win-
dows to south require no control devices, being well
shaded. Proposal by Richard J. Neutra in the March,
1944, issue of the ARCHITECTURAL RECORD
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A. Light thrown well back into the room from high
up, though maximum possible window area is only
29% of floor area. Readings not yet available. Mon-
talvo Migratory School, California, R. S. Raymond

B. Parapet as a reflector is very effective, judged by
fact that when it was blacked, readings at interior
wall were reduced from 50 to 28 fc. On a clear
March day at 2 p.m., intensity was virtually level at
50 fe., with a rise to 53 fc. at approximate center line.
In December, at 1:45 p.m. with rain, the curve was:
8 ft. from window, 26 fc.; 18 ft., 45 fc.; 28 ft., 22 fc.
Paso Robles School, Frank Wynkoop & Associates

N REFLECTING
SURFACES

G. Clerestory north instead of south

This proposal by a pioneer in bilateral lighting,
presented in March ArcHirEcTuraL REcorp, involves
some very interesting possibilities. No manual shade
controls or louvers are needed at the large clerestory
windows, because these face north. Although they
open a view to the sky there is no sudden brightness
contrast, because additional light is filtered down into
the room through the glass-block skylight immediately
adjoining, and in through the showcase. There is
lessened dependence on the south window for light;
it gives a generous view. The overhang at this window
is so low and wide that the bright southern sky is
shut out and poses no problem of manual control.

3. SQUARE FLOOR PLANS

An effect of “activity” programs in education
has been to elongate classrooms of average span
until lengths have been obtained as great as 45
ft—too extended for supervision. A solution
has sometimes been sought by increasing depth
instead of length, thus making the rooms more
nearly square. These deep square rooms set a
new daylighting problem for the designer.

A. Unilateral clerestory

This design involves only the simplest and least
expensive construction, yet brings light far back into
the room. (Note that the arrangement, although it
involves clerestory windows, is unilateral.) The pro-
portion of glass is less than in most of the schools in
the study (though well above the average school) yet
the height makes it count. Both sets of windows
face north, so no elaborate shading is needed.

B. With parapet reflector

This is a most interesting and stimulating idea.
The details would have to be modified in northern
climates, where the low roof would act as a snow
trough. The parapet is so arranged as to catch sun-
light from the south and reflect it back into the room.
The effect was measured for the Recorp by the super-
intendent, Mr. Frank F. Otto, who covered the parapet
with black cloth on a clear day and found that this
reduced inner-wall readings from 50 fc. to 30 fc. and
28 fc. In other words, the parapet accounted for
better than two-fifths of the illumination at the far

Lo 30'-0"
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C. A series of monitors, similar to those of factories,
admit east as well as north light to the interior of
the classrooms in this school. Clerestory windows
extend across the full width of the north face, and
across most of the east face, of each monitor, as
shown. Each monitor is continuous with the south
and east wall of the classroom to which it belongs,
leaving an offset, low-ceiling area to the north and
west. These areas are used for shop and library pur-
poses. In the main area under monitors, lowest in-
tensity is 57% of highest when shades are up. When
venetian blinds are adjusted for maximum illumina-
tion, the lowest intensity is 50% of the highest.
Under the first condition, the brightness range is
174:1; under the latter condition, only 15:1, but
with the intensity much lowered. (See text). Avenal
School, Cal., Frank Wynkoop and Associates, arch’ts
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D. Factory sawtooth system Extremely
high and level illumination, with the low-
est intensity 84.5% of the highest, and
with a minimum fc. reading of 28 as late
as 5 p.m. on a clear September day. Teach-
ers complained of glare for them. No view.
Hanford School, Cal., W. D. Coates, arch’t

E. Corner room in Gridley School, Illi-
nois, Deal and Deal architects. A saw-
tooth plan could be used systematically
to secure deeper daylight penetration

inside of the room. At 2 o'clock on this clear March
day the intensity was absolutely level throughout the
depth of the room except for a 6 per cent hump along
the center line. Thg least favorable mid-December
reading, taken during rain, still gave 22 fc. at the
innermost row of desks, or 50 per cent as much as the
highest reading in the middle of the room.

C. A “monitored” effect

This design suggests factory monitors, except that
the clerestory windows go around an angle instead of
being opposite one another. Under the northern
offset (next to windows) is the workshop area, and
under the western offset is the library section of
the classroom. Desks in the main classroom area
face a blackboard on the south partition.

Light is best in the main classroom area and falls
off in the library section where, in the farthest corner,
the nearest light source is nearly 30 ft. distant. Arti-
ficial illumination has been installed here, under the
low ceiling. In the main classroom, evenness of illu-
mination is very satisfactory, and would be excellent
if eastern clerestory windows were continued all the
way to the front of the room.

The brightness range in the main classroom area is
admirably short. With shades up it is reported at
174:1, and with venetian blinds correctly adjusted, it
is extremely favorable, at only 15:1.

D. Transverse sawtooth skylight

As might be expected, for children facing south
this design produces almost ideal evenness of lighting
intensity (minimum illumination 84.5 per cent of
maximum) and remarkably short brightness range
(15:1). In Professor Brown’s estimate, a fully ade-
quate intensity was to be expected practically every
day of the year. The intrinsic difficulty of such a

design lies in unavoidable overhead glare for the
teacher facing north, and exclusion of outside view
(two conventional view windows in the outside wall
were found objectionable in the lighting arrangement,
and were covered.) One teacher had the skylights
calcimined but this cut the illumination by half.
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Courtesy Lee Miller Co.

L [llustrating the contention that slanted venetian awning
Gy with thin blades can (a) throw light farther back than
N a vertical blind because of the flatter blade angle, or can

N (b) shade out solar light and heat entirely. Best results
5 are reported when blades are set to admit l-in. slits of
== skylight (see section and photo at right). This produces

m m S intensities charted in line A, 93 fc. to 28 fc. Line B
‘ | | charts lower intensities with complete shading; line C,

| still lower, with sun obscured. R. S. Raymond, arch’t

SUMMARY OF DAYLIGHTING FACTORS

W irnour too much difficulty, many architects have made
their own experiments with models. This has enabled
them to take into account many more factors than are
covered in most of the general surveys. In rapid review,
here are the main variables involved: five external ones
pertaining to the environment, and seven internal ones
that represent choices in design.

A. Environmental Factors

1. Sun arc. Heliodrons are purchasable to reproduce
sun angles for any latitude and any time of day and year.
A home-made heliodron may be constructed, if one re-
members that the polar axis, north of the equator, is
tilted 18° away from the sun December 21st, 18° toward
it June 2Ist. The sun arc, of course, determines the
possibilities of direct sunlight in the building.

2. Sky brightness. This varies greatly, according to
time of day, conditions of overcast, geographic location,
and position of the particular segment of sky vault visible
through a window. Sky brightness is a major factor deter-
mining the amount of diffused light available for the
room; it also determines the amount of window glare
that may have to be shaded.

3. Reflections from surrounding buildings and grounds.
This is a purely local site factor. Failure to take this into
account may result in adoption of a design that has been
excellent elsewhere but will fail here. Positive use can
be made of a strong reflection factor in roofs, pavements,
or grounds immediately adjoining the building, by design-
ing for re-reflection from the ceiling. Snow, incidentally,
introduces a wide variation not to be forgotten.

82

4. Climate. Other climates than the southwest offer
splendid opportunities for new daylighting solutions, if
only architects will be alert. In California, for example,
north windows are greatly preferred for diffusion of
brilliant sunlight and for coolness; in Minnesota this kind
of window might be the worst, and a large south window
might be used with the new shading controls, for its factor
of solar heat. Incidentally, neither in discussion nor in
practice relative to solar heating has nearly enough atten-
tion been paid to the extreme importance of shelter from
wind for large solar windows.

5. Adaptation to lot. This may necessitate an orienta-
tion not ideal, may demand compensatory devices.

B. Building Design Factors

1. Building height. Multi-story schools are usually char-
acterized by central corridors which enforce unilateral,
not bilateral, daylighting solutions. High ceilings are not
economical here, and therefore more attention must be
paid to efficient reflection of unilateral light far back into
the rooms. A possible solution not yet exploited is a two-
story building only one room deep (see page 77).

2. Floor plan of rooms. Classrooms of normal 24-ft.
span may have lengths from 30 to 45 ft. A new trend is
toward enlargement in depth rather than length, yielding
rooms approximately 30 feet square. These usually demand
auxiliary clerestory lighting.

3. Ceiling height and slope. Light entering at the top
of the window is perhaps three times as useful as light
entering at the bottom. A sloping ceiling more efficiently
diffuses “horizontal” light from the window down to the




working plane of desks. When the system is bilateral,
transom light directed against a matte sloping ceiling is
diffused, makes no pronounced cross-shadows. However,
by raising the whole ceiling to the high level instead of
sloping it, more light may be gained through enlarge-
ment of windows opposite. Therefore some authorities
prefer a high, level, ceiling for bilateral lighting.

4. Interior finish. Recommended reflective factors are
80 per cent at ceilings and upper walls; 65 per cent above
chalk boards; 50 per cent at pinning boards; and 30 per
cent (in place of the customary 8 to 10 per cent) at the
chalk board itself.

5. Horizontal continuity of windows. Discontinuity is
one of the most objectionable sources of sudden, extreme
brightness contrast between the windows and the inter-
vening wall. It is now generally considered better practice
to continue windows to the front of the room, leaving no
blank wall next the chalk board to create a pocket of
darkness where relative reflective value is already low.
Any veiling fog on the board may be controlled by
louvering arrangements.

6. Shading and diffusion devices. Where possible, the
preference is strongly for design requiring no special
construction (requiring maintenance) or adjustment (re-
quiring operation by teachers who, again and again, have
been proved too busy). Shading devices, introduced
where necessary, are either exterior or interior: exterior
ones cut down solar heat before it enters through the
glass, interior ones permit its entry; either condition may be
desired, according to climate. In operation, there are three
general types: solid (roof overhangs, drop awnings, heavy
window-shades); louvered (fixed or movable awnings,
venetian blinds, or window-shades composed of narrow
wooden strips); or translucent (diffusing glass, glass block,
thin fabric shades).

At the exterior, the California committee expressed
strong preference, in general, for open louvered overhang
arrangements rather than solid ones, because the latter
were said to cut off all light from the valuable top of the
window. In any louvered arrangement, careful position-
ing of the blades is required; in venetian blinds the com-
mittee recommended the thinner blades and proposed
manufacture of types with pre-set locking positions instead
of freely adjustable ones. Blades set to exclude all direct

sky view reflect too much of the light to the near part of
the ceiling; a compromise must be struck, involving some
skyview seen between blades, for optimum performance.

In tests with various types of interior shades in Cali
fornia, differences in illumination throughout a classroom
with no shades were brought down from 10:1 to 3:1.
White cloth shades provided the highest general level
of illumination of all devices tested, but at the cost of the
highest brightness contrast at the window itself. They
were considered suitable only in positions not exposed to
direct sunlight. A type of shade consisting of relatively
narrow wooden slats beveled to reflect light to the ceiling
was found to be best suited to bright locations, i.e., south
and west exposures. Even then it was thought that they
should be provided with a lowering device so that on dark
days the upper part of the window might be exposed.
“The best compromise between glare and room illumina-
tion for all shading devices appears to be when the upper
two feet of the window is open, and the balance is covered
by shade.”

In northern climates with less sky brightness, more stress
might be placed on the milder, translucent devices. It is
too bad that the California tests provided no data on dif-
fusing glass or glass block. Block are now manufactured
in a design that operates prismatically to reflect light up-
ward to the ceiling for re-reflection. Such reflective block
are started at a height of approximately 6 ft., above ordi-
nary diffusing block carried to that height.

7. Artificial illumination. Recommended optimum ceil-
ing heights for daylighting, about 15 ft., are suited to
either prismatic downlight or indirect light, the former
perhaps more efficient, the latter perhaps more economical.
In square plans with clerestory, special attention must be
paid to illumination of the part with lower ceiling. Photo-
cell control of electric lights as auxiliaries in dark situations
1s highly recommended.

Selected Bibliography. Leland H. Brown: The Control of Natural
Light in Classrooms (deals with shading devices), Illuminating
Engineering Society Transactions, Je., 1939, vol 34:606-620; The
Design of Classrooms for High Level Daylight Illumination, IES
Trans., Mar., 1941, vol. 36:411-424. 1Ives, Knowles, and Thomp-
son, Daylight in Buildings, U. S. Public Health Bulletin No. 218,
April, 1935. Rapp and Baker, Daylight Illumination of Interiors
Fenestrated with Glass Blocks, IES Trans., Oct. 1941, vol. 36:1129-
1156. Kimes, Survey of Sch’l Fenestrat'n (master’s thesis).

GRAPHIC ESTIMATING OF DAYLIGHT

T ue arcritecr frequently desires information regarding
the amount of daylight illumination which will be pro-
vided by windows of a given size. Conversely, he wishes
to determine how many windows must be provided in a
room to secure a given amount of daylight illumination.
The accompanying nomograph and table furnish a simple
means for obtaining the answers to both of these problems.

It is obvious that building orientation, time of day, lati-

* Research Director, American Air Filter Company, Inc. Method based
on the work of Ives, Knowles and Thompson, Studies in Illumination,
Public Health Bulletin, No. 218, U. S. Public Health Service, Wash-
smgton, D. C.

By J. M. Dalla Valle*

tude, altitude, and sky conditions are important variables
affecting the light received within a room. We may
simplify these variables considerably, however, in the fol-
lowing manner. We are generally interested in ascertain-
ing the minimum amount of daylight illumination received
in a room under extreme conditions. Hence, we may con-
sider the illumination in a room having a northern ex-
posure at 4 P. M. on December 21. Sky-brightness data in
relation to light received through northerly-exposed
windows are available for this hour and day. These data
are combined in the nomograph and table. The latter

ARCHITECTURAL RECORD * MAY 1944 83




gives the brightness of the whole clear sky for different
latitudes and areas of the United States at 4 P. M. on
December 21, and establishes the criteria for determining
the minimum daylight illumination at any point in a given
room. Hence, the maximum dimensions and number of
windows required are determinable from the table and
nomograph.

In the nomograph, the scale of illumination received
from a window (assumed unobstructed) makes allowance
for dirtiness. It further assumes that the windowsill is
roughly three feet from the floor and that the interior
walls and ceiling of the room are white.

Provided that the sky-brightness is known or that there
is no direct sunlight received through the window, the
nomograph may also be used to determine illumination at
any time of the day. If the window is obstructed, the solid
sky-angles for the window may be determined, divided by
4w (= 12.57), and multiplied by the total sky-brightness
at any hour to obtain the approximate amount of light
received from the sky.

The use of the nomograph is best illustrated by the fol-
lowing examples:

EXAMPLE A4

In a factory room located near Boston, Massachusetts,
are two windows, each having a width of 5 ft. and height
of 6 ft, and spaced 4 in. apart. What is the /east amount
of daylight illumination to be expected at any time up to
4 P. M. on a cloudless day at a point 18 ft. within the
room:

1. Number of window heights to the point in question
within the room = 18/6 = 3

2. Window width = 2 x 5 = 10 ft.

3. Locate point 10 on A-scale and point 3 on B-scale.

4. Connect points 4 and B and draw line to intersect
C-scale. C-scale reading = 0.039.

5. The value 0.039 is the ratio of the room illumina-
tion to the sky-brightness.

Refer to table and since Boston is latitude 40° (approxi-

mately) and is an eastern state, obtain value of sky-bright-
ness of 120 candles per square foot. Hence

Room illumination
120

Hence, room illumination at point 18 ft. in the room is
0.039 x 120 = 4.7 candles per square foot. Ans.

= 0.039

EXAMPLE B

Determine from the data of the above problem how
high the windows must be in order to obtain at least 10
candles per square foot at the point in question:

L Room illx{mination X E — 0083
Sky-brightness 120
2. From the point on this C-scale for this value connect
with the value 10 on the A-scale. The intersection
of this line on the B-scale gives 1.8 and this is the
ratio of the distance of the point from the window to
the window height, that is
18
Window Height
Hence, the window height must be 18/1.8 = 10 ft.

=138

EXAMPLE C

If the window height is fixed at 6 ft. and it is desired
to obtain at least 30 candles per square foot on a clear day
at a point 7 ft. from the window in a room located in
latitude 35° in the western-plateau region, what is the
minimum window-width which will achieve the required
illumination?

1. Sky-brightness for latitude 35° in Plateau States is
270 candles per square foot (from table).

2. Point required on C-scale is therefore 30/270 =
0.11

3. Point on B-scale is 7/6 ( = 1.2)

4. Connect the point on the C- and B-scales and
draw line extending until it intersects with the A-scale.
This gives the window-width, 4 ft.
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Anybody inclined to worry over the architectural future might just pause to remember
the many types of buildings which in recent years have emerged from a back-alley limbo
into the realm of enlightened design. Power plants are a notable example, as this collabo-
rative study bears witness. Perhaps design improvement came from the inside outward,
starting with technical advancement in methods and machinery, and finally getting mixed
up with those intangible but powerful considerations of pride of workmanship and of
ownership. At any rate, power plants now offer further proof that industrial progress
always demands more and better design.

This editorial collaboration with Power Plant Engineering testifies to the recognition of
that fact in technical as well as architectural circles. Engineers know something of good
design, and they like it. And they find a nice parallel between logical layout, well chosen
materials and finishes and inspiring appearance on the one hand, and good operating
results on the other. Thus ArcHiTEcTURAL REcorp and Power Plant Engineering join
in presenting some advances in technical and architectural design, to a joint audience
representing ownership and operation as well as design.
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ARCHITECTURE AND THE POWER PLANT

By F. A. Fairbrother, Associate

Albert Kahn Associated Architects and Engineers, Inc.

A's tHE power house is such a vital element in any indus-
trial enterprise, it is entirely fitting that it be treated archi-
tecturally with the dignity and respect due its importance.
It must be remembered that the power house is very close
to the heart of the manufacturing operation, and should
thus be especially close to the heart of those responsible
for the success of the whole enterprise. That it works this
way is well known to any architect or engineer who has
attended the final inspection of a well designed, clean,
efficient plant. The pride of the owners and their oper-
ating engineers is very evident; one will hear enthusiastic
discussions of even such details as interior finishes and
color schemes.

Sometimes the power house or boiler house has been
quartered in a very unprepossessing structure, and we
believe it would follow naturally that results from oper-
ations would likewise be uninspiring. Considerations of
pride, esprit de corps, and of emulation permeating all
departments should result in the provision of adequate,
commodious and well designed space for this department.

The architect specializing in power houses must, of
course, condition his thinking to the fundamental economic
purpose of the project immediately on his drawing board.
The profit motive is the sole reason for its being, and the
architect who adds unnecessary cost for the sole purpose of
architectural embellishment is not doing his best either
for his client or for himself. It is, however, a tenet of this
organization and its founder that the proper study of
proportion and mass, the suitable choice of materials and
proper placing of openings will lead to a successful archi-
tectural result with little need of applied embellishment.
The cost of the buildings so studied has been found in our
experience to be no greater than for those on which no
care has been given to design.

Within the broad confines of economic and technical
restrictions is a wide opportunity for individual initiative
and ingenuity in achieving balance and harmony with the
properties at hand.

It has been said that one cannot do much, architecturally,
with a coal pile. But the same coal stored within the
building, raised to the proper height in a coal bunker and
housed in a well designed exterior will become a vital
and interesting feature of the building. Similarly, equip-
ment which cannot feasibly be housed within the build-
ing, such as ash storage silos, air receiver tanks, cooling

towers, overhead pipe bridges and like items, cannot by
any stretch of the imagination be thought of as beautiful.
The power house architect must regard them as a part of
the whole conception of power production. He must try
honestly to mitigate the stern necessity for their presence
by a careful attempt to locate them in proper harmony to
the whole and to play up such features as may contribute to
a well proportioned ensemble.

To accomplish such a commendable result requires the
combined efforts of both the designer of the power
house as an efficient mechanical instrument, and the
architectural designer seeking for harmony of mass, color
and texture.

The interior of the power house is not a place to indulge
in “architectural” features. The finest sort of utilitarian
equipment, however, being of most functional use and
character, is also good architecture. The greatest interest,
of course, within the power house will be the equipment.

The interior walls can be treated with light and easily
cleaned surfaces. The usual thought must be given to the
study of proper proportion and of interesting and practical
materials.

One question certain to come up in any discussion of
the postwar trend in industrial architecture is the matter of
window versus windowless plants, particularly power
houses. Certainly as many (and probably more) power
houses have been built with windows as without them.
To this writer there appears no good reason why these
buildings should not have windows, and many times both
interior facilities and exterior design would seem to require
them. However, large areas of inaccessible windows,
lighting only the upper levels of boiler-room walkways
or coal bunkers, would seem of little value.

Blackout restrictions imposed early in the war dictated
many cases where windows had to be omitted, and I
do not believe it would appear from an examination of
illustrations in this special section that the architectural
design of power houses suffered from this limitation. It
will be noticed that in some cases we built in window open-
ings and blocked them in, so that sash can be installed
after the war.

Whether power houses in the future will be built with
or without windows will depend largely on the trend in
the entire manufacturing area. Some research experts
foresee the entirely windowless plant taking precedence
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Hedrich-Blessing photo

Power plant for the
Amertorp Corporation

Forest Park, Il1.

in the not distant future. The Albert Kahn organization
has taken no arbitrary stand on the question. There are
human factors involved which have not yet been properly
weighed. There certainly are psychological reasons why
some glimpses of out-of-doors would be desirable.

Louis Kahn, head of our company, tells an interesting
story about the labor reaction to one blackout plant we
designed and erected to government order. The plant was
opened in mid-winter and there was little employee reac-
tion to the opaqued windows. But in the first balmy days
of spring, window breakage went up alarmingly during the
dayshift hours. Special vigilance disclosed that whenever
a guard’s back was turned, a man at the bench would
pick up a wrench or other heavy object and hurl it through
a window. They wanted the feel of that outside air. The
human equation is having a constantly greater influence
on the trend of industrial architecture. Another new
influence is the airplane.

The tall masonry or steel stack has been replaced in
many cases by shorter, funnel-shaped, induced-draft stacks.
A certain element of strength seems lost when one of the
typical and certainly most functional features of the power
house is missing. Practical considerations dictate such
matters. It is, of course, necessary that tall stacks be elimi-
nated in the vicinity of airfields.

It is true that some of the operations enclosed in the
typical power house could be successfully carried out in
the open, for example the oil refinery and its maze of

stills, tanks, balconies and ladders. But it is equally true
that compressors, turbines and other equipment of a like
vulnerable nature cannot be left out at the mercy of the
weather.

Inasmuch as we must have a power house building, it is
well to include within the walls as much of the equipment
as can properly be installed there. Some items of equip-
ment, on the other hand, often cannot feasibly be given
space within the building. The architect must be content
to dispose of them in as reasonable a manner as circum-
stances will allow.

In spite of the repetitive character of features making
up the usual power house, opportunities for originality in
the design studies of these problems are not by any means
exhausted. An interesting problem was presented in a
power house built recently as part of an industrial plant
in the south, and a few of the sketch studies for this
building are shown herewith. Rough studies of the sort
shown, made quickly, help immeasurably in development
work.

The whole trend of industrial architecture, it seems to
me, whether power plants or the general manufacturing
area, will be influenced by so many variable factors that
any arbitrary predictions and definitions are pointless.
Those industries which have given industrial architecture
its greatest impetus have always been characterized by an

open mind. That is an attitude commended to every man
in this profession.
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PROCEDURES IN POWER PLANT DESIGN

By F. A. Fairbrother, Associate

Albert Kahn Associated Architects and Engineers, Inc.

D &sion of a power house must be considered as a cooper-
ative enterprise between the architect and the power en-
gineer, and the closer the cooperation can be, the better
will be the result. The architect will understand, of course,
that in power plant work he will not have much freedom
in the sizes and disposition of forms and masses. His task
is to house a multitude of large and complicated equip-
ment, and his work will go smoothly only if he coordi-
nates it fully with that of the power engineer.

In our own organization the preliminary layout of the
power house and its equipment is the responsibility of the
power division of our mechanical department, since here
we have worked together for years, and we know the
power engineers will consolidate their ideas into a form
that can be developed into a reasonable building.

It would seem that it is of great advantage to have the
department charged with such layout an integral part of
the whole organization, as it enables the different depart-
ment heads to confer at will and not be dependent on oc-
casional interviews as would be the case if the work were
carried on by separate organizations.

Together this team (architects and engineers) will con-
fer with the client’s plant engineer to learn just what is
desired, and to decide on the types of boilers, blowers,
compressors and mechanical handling, etc. In some cases,
also, the refrigeration units will be installed as part of the
power or boiler house units.

From this conference the engineer will prepare estimates
of cost of the recommended equipment, together with
sketch plans and sections showing the arrangement and
clearances required for the proper functioning of the
equipment and from an operational standpoint. The
architect up to this point has had little to do with this

preparatory work, but he will now confer with the engi-
neer and consider the necessity of the different require-
ments as outlined. The architect in general will accept
the engineer’s recommendations, unless he sees a conflict
with the plant’s future development, difficulty in bringing
in oil and services, or feels that the location can be im-
proved for better functioning. Minor changes can be
made, but in general the architect will design the building
along strictly functicnal lines.

A perspective should be prepared and estimates made
of the completed structure, including all trades and equip-
ment. It is well at this stage to prepare comparative costs
for oil and coal to be submitted for the owner’s approval.
The plant engineer is thus able to give his approval and
the “go-ahead” for the work. It is now the duty of the
design engineer to send out plans and specifications for
equipment bids, and until such equipment is actually pur-
chased there is little more the engineer or architect can
do. So much variation will be found in the size and
types of boilers, stokers, oil burners, pumps and compres-
sors, generators, etc., that it is not feasible to make working
drawings for such a building until the equipment is pur-
chased and drawings for the equipment are in hand.

It sometimes happens that such pressure develops to get
ahead with working drawings of the power house and to
try to fit the equipment in afterwards, that the attempt
is made. This may be because preliminary bids must be
taken or other factors are compelling. The result is always
the same. So many changes are required that the plans
must be practically made over, and the office budget for
getting out the job takes a severe wallop. Such conditions
were especially prevalent on war jobs where used equip-
ment had to be installed.
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One of the preliminary studi

It is easy to see why bids must be taken for equipment
even before starting working drawings for the building.

Meanwhile the designers’ room is busy making studies
of the building, developing proportions in mass, fenestra-
tion and detail. These studies will involve, of course,
further consultations with the power department to find
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ies for the postwar power plant shown in plan and section below

what leeway may exist in changing room dimensions.

Shown herewith is the plan and section of a project as laid
out by the power department. It will be noted that they
have indicated walls and windows, some general sizes, but
especially have shown control dimensions for heights,
clearances, etc., which must be observed in developing
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Kahn architectural designers.
having received a basic plan
and section from éngineering
department, make  several
quick sketch studies, to check
disposition of masses and to

study  fenestration schemes

Here the architectural design-
ers get really tough about the
ever-present ash storage tank,
and block it in at the side of
the building behind brick
walls. They also try different

arrangement  of  windows

Still another disposition of
the ash storage tank, this
time in a tower julting out
in front, where the tank logi-
cally wants to go. They try
this one to see how the fenes-
tration might be arranged



working drawings. These drawings serve also as the
means of obtaining approval of the proposed layout by
client’s engineering and operating staff. From these
drawings of the plan and section as laid out by the power
department the designer makes subsequent rough studies
and free hand perspectives and details, as the elements of
the design become clarified.

As the equipment to be used is decided upon it becomes
possible to establish definite clearances for boiler framing,
supports and framing around compressors, provision for
drawing tubes and shafts, etc. At the same time further
detailed drawings for piping, installation of equipment of
various sorts are being made by the power department,
and the job captain in the drafting room has his crew
under way with the working drawings.

Many details must be considered in the preparation of
working drawings where moving equipment is to be
installed. It must be possible to get the equipment into the
structure and equally possible to replace it if necessary
because of failure or obsolescence. It must be possible
so to arrange moving equipment that vibration is not
imparted to the structure. Therefore expansion joints,
open or filled with a suitable non-extruding material, must
be provided around the bases supporting such equipment.

An excellent method of treating the bases of equipment,
especially where they project above the surrounding floor
level, is to provide a black terrazzo finish on the sides of
the bases and a border with a cove at the junction. The
border may be made of the width necessary to fit the pat-
tern of the adjacent finish of the floor, such as quarry tile.
This material we have found excellent for the floors of
power plants, even around the boilers, because the modern
plant is far different in operation from the old-fashioned
kind as dust and grime are missing.

The personnel employed in the boiler house must have
office and locker space, toilets and shower rooms. While
dirt and dust from the handling of coal and ash have
been eliminated, still repairs must be made and mainte-
nance must be constant. A maintenance shop is usually

required, with a certain amount of}shop equipment.

If windows are provided in the building most of the
ventilation may be taken care of by them. But in the
case of blackout buildings some mechanical means must be
provided. In either case enough incoming air must be
made available for replacing that drawn out through fur-
naces and stack; otherwise combustion will be starved.
Moreover, excess heat must be removed from the upper
parts of the building, either by windows or by louvers.
Inasmuch as large quantities of air are exhausted from
the upper parts of the building, cooler air will be drawn
in below. Therefore some heating must be provided in
lower areas where men are at work.

The power plant and the rest of the industrial plant
are (or were, prewar) strictly masculine institutions, and
should so appear in the straightforward functional char-
acter of their design. Therefore, one would find normally
little chance to practice “design” in the interior of the
power plant. This does not, however, preclude the use of
suitable materials well placed.

The color of wall surfaces both of paint and glazing
can be both functional and attractive. Bands of color
well used in the walls, either as wainscot or otherwise,
and in the equipment can be in harmonious contrast.
Studies of the color of machinery as affecting the work and
safety of the employees have been found of great value,
increasing visibility, efficiency precision and minimizing
accidents. Colors indicating relative dangers or uses of
areas have been standardized.

It has been found wise wherever possible to provide
stairs rather than ladders between different levels of the
service walkways around boilers and other equipment.
Ladders, of course, must sometimes be used, and we have
made a practice of providing hoop enclosures around them
to prevent falls. Railings must be provided around stairs
and walkways. Wherever upper-level working platforms
or walks are provided they are built with a curb or
other guard to prevent tools being pushed off or dropped
on persons below.

The rear elevation also comes in for its share of study in the preliminary stage
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ENGINEERING IN POWER PLANT DESIGN

By F. K. Boomhower

Chief Engineer, Mechanical and Electrical Departments
Albert Kahn Associated Architects and Engineers, Inc.

From tE early days of the industrial power plant, there
has been steady progress in the development and efficiency
of steam and power generating equipment, and continual
improvement in the structural and architectural design of
the buildings that house the plants. Old time plants were
usually crowded, little or no thought being given to the
possibility of expansion. Lighting was given minimum
attention. The plants were necessarily dirty because of
the methods of handling coal and ash; no attention was
given to the comfort of the operating crew—that was not
considered necessary. The plant structure was merely an
enclosure to provide protection from the elements for the
equipment. The plant was usually something which just
grew and was treated as an unwanted necessity.

The client of today, however, has an entirely different
point of view toward his power house plant. He expects,
of course, the latest steam and power equipment, but he
also expects refinements in the building. He must have
ample space provision, light, easy access to all parts of the
building, locker rooms, and other facilities for the operat-
ing crew, an office for the chief operating engineer, and a
small laboratory for checking the treatment of water for
the boilers. Today the labor unions have their say about
power plant design, and recently have been in a position
to dictate to a certain extent the physical conditions in the
plant in which they will work.

The engineering features which enter into the design of
a boiler or power plant for the modern industrial build-
ing are quite numerous.

Location of the Power Plant

The design of the power plant starts with a study of
the most suitable location within the property lines of the
industrial plant site. The principal factors entering into
this decision are: (1) the availability of a railway spur
line; and (2) suitable space for fuel storage.

The spur line in question is separate from that serving
the factory areas; there should be a line intended ex-
clusively for the delivery of coal or oil to the power house.
It must be" adequate to hold both loaded and unloaded
cars without the necessity of switching to permit the
spotting of cars required for other purposes.

The storage area must be adjacent to the boiler house,
so that the fuel, if coal, may be easily stored and reclaimed.
If the fuel is oil, there must be sufficient tank capacity
either above or below ground, in compliance with require-
ments of the National Board of Fire Underwriters.

Another factor to be considered is the location of the
plant with respect to the manufacturing buildings. While
this relationship affects the length of piping and other
service lines, a still more important factor is the usual
connecting tunnel. Naturally economy dictates the short-
est possible lengths.

In some instances there will be another location factor:
the direction of prevailing winds, particularly if the plant
is very close to residential property. Regardless of the
design of or the equipment installed in a plant, a certain
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amount of soot or fly ash will be emitted from the stacks,
which at times is objectionable. The escape of soot from
a stack caused by blowing the boiler tubes has frequently
caused trouble, unless the plants have dust collecting equip-
ment. In general, however, the direction of the prevailing
wind is not a major factor. Speaking of soot, it is im-
portant that any aerial high tension lines or outdoor
substations be so located that the products of combustion
will not pass over the insulators, as there is some danger of
shorting and breakdown due to the coating of carbon
particles which will accumulate on the surface of the
porcelain when it is moist.

Selection of Boilers

After the location has been chosen comes the study of
load conditions in the plant. Both the maximum and the
minimum steam demands are calculated. Included in the
steam demands, besides those of generating equipment,
will be heating requirements of the building served, the
process steam load, water heating, and perhaps other uses
for steam. When these figures have been assembled, the
size and number of boilers are determined.

A prime consideration in the size of the boilers is the
requirements at minimum load. It is customary to select
a boiler size so that at the average minimum load one or
more boilers may be operated at good efficiency. With
the size of the boilers thus determined, the maximum
demand then establishes the number of boilers required.
Since the efficiency curve of a steam generating unit is
quite flat from two thirds to full capacity, the designer
will usually find ample range in the selection of boilers
so that three or four units may be found suitable.

As part of this process, consideration should always be
given to the possibility of future expansion, as it has been
the history of nearly all industrial projects that they increase
in size and output, requiring increased output from the
boiler plant. Many plants have been erected without
apparent thought to this possibility; the inevitable result
is distorted design, ugly external appearance, and generally
a makeshift interior arrangement conducive to indifferent
and inefficient operation. There are other considerations
entering into the provision for future expansion, having to
do with equipment, mentioned later in this article.

Choice of Fuel

Next comes the selection of the method of firing the
boilers. There are three types of fuel in most general use:
oil, coal fired with stokers, or pulverized coal. While the
design is naturally based on engineering economics, with
due consideration for the preference of the owner’s operat-
ing engineers, there are many factors which enter into the
design of the boiler house itself.

With oil firing the problem of fuel storage and trans-
portation is simplified, as the only fuel handling equipment
required consists of pumps and piping. No space is
necessary below the boiler room operating floor, there is
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no ash to be removed, and a minimum of soot is dis-
charged from the stacks.

When coal firing with stokers is found advisable, the
most suitable design requires a space below the firing floor,
in which are placed the ash hoppers, wind boxes, siftings
hoppers, ash removal equipment, and a part of the coal
conveying machinery. A suitable height for this space
in the usual industrial power plant is 14 ft. from floor to
floor.

A coal bunker is required from which coal is delivered
to the stokers or pulverizers. This is placed above and
in front of the firing end of the boilers. As a provision
for possible future expansion, the bunker should extend
along the outer wall of the building. This arrangement
permits a comparatively inexpensive increase in capacity
by the addition of a second row of boilers facing the first,
both rows supplied from the original bunker and forming
a central firing aisle.

The Size of the Boiler House

The boiler house plan should also provide for future
expansion, beyond the addition of the second row of boilers,
by addition to the length of the building. Thus all obstruc-
tions such as track, coal hoppers, and ash storage tank
should be so placed, if possible, as not to interfere with
either side or end expansion.

Another major element in determining the size of the
boiler house is the overall space requirements for auxil-
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iaries. These include feed water heaters, boiler feed pumps,
water treating equipment. Forced and induced draft fans
may also be required if the old tall chimney is eliminated
in favor of the modern low stacks. There should also be
a space allowance between the boiler settings and the end
walls of the building.

Cost factors may require that the expense of a coal
bunker be excluded. In this case, coal will have to be
stored outside the boiler house, perhaps in one or more
coal silos built adjacent to the building, to which coal may
be delivered from the cars, stored, and then delivered to the
stoker hoppers by coal handling machinery. This method
alters the boiler room design by the removal of the over-
head bunker and reduces the first cost of the structure. It
does, however, involve double handling of the greater part
of the coal in the silo by the elevators. Moreover, in cold
climates the coal, if sufficiently moist, is subject to freezing.
Consequently, there will be difficulties in handling in the
silo and in the conveyor delivering coal to the boiler room.
This method of storing coal alters the design by reducing
the maximum height of the building.

If a chimney tall enough for natural draft is to be in-
stalled, it will usually be found advisable to superimpose
it on the building framework at the roof line. This method
is desirable not only from the standpoint of first cost, but
also to improve the neatness of the design and the general
accessibility. These considerations hold regardless of
whether it is constructed of self-supporting steel or brick.
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Cross section of the steam power plant with oil
‘ firing. This plant is somewhat smaller than the
one shown on page 93, and much more generous
in the space allowance for auxiliaries, which have
their own bay instead of being fitted into odd
spaces around the steam generating unit
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Other Elements of the Power Plant

Even though the factory may purchase its electrical
power, the power plant will usually include one or more
of these other major equipment items: (1) Power gener-
ating equipment; (2) air compressors; (3) air conditioning
equipment; (4) control boards and switching equipment.

In most of our large wartime industrial plants, electrical
power is purchased from outside; thus the “power house”
is technically better known as “boiler house.” Instead of
the electric generators, then, there will be merely a
transformer substation, usually placed outdoors.

In practically all cases, however, there is a sizable
installation of air compressors to supply compressed air to
the factory. Air compressors are usually housed in the
boiler house in a section immediately at the rear of the
boilers, and arranged in a row either parallel to the boilers
or at right angles to them. The latter arrangement is
sometimes more desirable if air conditioning is to be
included. Locating such equipment in the boiler house
is advisable because the operation and maintenance are
naturally a part of the duties of the operating engineers.
Naturally this work can be done better, and with fewer
men, if the equipment is located in the boiler house rather
than in some remote part of the manufacturing building.

Compressors or other heavy reciprocating machinery
should be placed as near grade level as design conditions
will permit, so as to avoid vibration and still use a mini-
mum of concrete foundation. The compressor section
should be designed with sufficient height to permit the
installation of a traveling bridge crane for the erection
and maintenance of the equipment. The crane must have
a hook clearance above the floor sufficient to lift and move
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the heaviest piece; this will usually be about 18 ft. This
requirement of course governs the height of the com-
pressor room roof.

Air conditioning equipment, still a relatively new de-
velopment for the large factory, has altered considerably
the design of industrial power plants. While air condition-
ing purely for the physical comfort of the employees has
not often been permitted in wartime plants, it is frequently
necessary to improve manufacturing conditions, where
uniform temperatures should be maintained for the sizing
of major parts of steel, aluminum, or magnesium to fairly
close limits. Air conditioning frequently involves the in-
stallation of refrigerating machinery with capacities up to
the equivalent of the melting of 8,000 tons of ice per day.

Air conditioning equipment is commonly located in the
air compressor section of the boiler house, where it also
will be under the care of the boiler operating crew. The
installation usually requires floor space on two different
levels, the upper level having a traveling bridge crane of
perhaps ten ton capacity.

An idea we have frequently used is to omit the usual
partition between the boiler room and the compressor
room. It is entirely possible to design the ash and coal
handling and burning equipment so as to prevent the
escape of dust. Boiler room dust was of course the rea-
son for the partitioning between boiler room and com-
pressor room. With oil firing this problem never was a
factor.

A partition, while requiring floor space equal only to
its thickness, usually will be found to require some two
to four feet additional, and interferes with free access
between the boiler and compressor sections of the build-
ing, and with the ventilation of the boiler room.
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Stacking coal, at the Wright Lockland plant, to prevent spontaneous combustion. It is
leveled off and packed down by bulldozers to keep air from reaching inside of pile

Modern Methods and Equipment

The modern boiler does not have the solid heavy brick
wall construction of the earlier one. It has insulated
refractory walls supported by cast brackets mounted in
sections on structural steel shapes. The walls are cased
on the outside with steel or asbestos cement plates and
cooled by natural or forced air circulation. The refractory
faces of the settings on the furnace side are protected by
steel tubes in which water circulates as a part of the
boiler water system. Furnace design has developed to a
point where the maximum permissible heat release from
the burning fuel, in Btu. per cu. ft. of furnace volume, is
quite definitely known for the various kinds of fuel and
methods of firing.

Steam pressure and combustion are under automatic
control to maintain uniform steam pressure and the highest
average efficiency with variable loads. Feed water level
in the boilers is also automatically controlled. Motor or
turbine driven centrifugal pumps feed water to the boilers
at a temperature of 225°, Feed-water heaters eliminate the
dissolved gases such as oxygen and carbon dioxide, to
avoid corrosion of the internal steel surfaces of the boilers
as well as of the steam and condensate piping.

Manual handling of coal has been entirely eliminated.
Coal is handled to and from a stock pile and to overhead
bunkers or silos and to stokers by modern coal handling
machinery.

Spontaneous combustion in coal storage or stock piles
has been virtually eliminated within the past six years,
because of new methods of stocking. The basic cause was
oxidation, which was made possible due to the improper
dumping of coal. It was found that when coal was simply
dumped on a pile, the larger pieces rolled to the bottom,
forming a mat through which air could reach the center at
the bottom of the pile. Oxidation would start a slow heat-
ing, which gradually increased until a combustion tem-
perature was reached. Spontaneous combustion may be
prevented by so stocking the coal that the segregation is

avoided and air is prevented from reaching the interior or
the pile. This is simply a matter of leveling out the pile
and packing it firmly. Coal is transported from the car
to the stock pile with a wheeled scraper and caterpillar
tractor with blade. In the illustration accompanying this
article, the tracks of the bulldozer are clearly visible in the
coal pile in the foreground.

Ash removal from industrial plants, formerly a source
of considerable dust nuisance, may now be done without
the escape of any dust, and in many plants where the fly ash
and dust emitted from the stacks would be objectionable, it
is eliminated by the installation of centrifugal or electro-
static separators. The use of either type requires the in-
stallation of induced draft fans. These in turn eliminate
the necessity for high stacks and breechings.

With the development of the airplane and growth of
airplane travel another limitation has been placed on the
height of stacks or chimneys in the vicinity of airports, in
that the maximum height shall not be over a line at a
five-degree angle with the horizontal with the vertex at the
airport. Instances have recently occurred where it has
become necessary to remove the stack and install induced
draft fans to meet the requirements of the National Board
of Aeronautics at Washington, D. C.

The main operating floor of boiler and compressor rooms
are generally red quarry or gibraltar floors. Walls are
wainscoted up to about eight feet with salt glazed blocks.
Piping, pipe covering and other surfaces are finish painted
to leave a smooth glossy surface—all with the intent to
provide an interior which may be maintained in a neat
clean condition with a minimum of effort. The psycho-
logical effect alone on an operating crew in a plant w