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This three-section building

for Standard Oil Company
(Indiana ) typifiesthe large scale,
highly specialized project on
which Hope’s reputation for
quality custom work has been
buile. Wigton-Abbott Corpora-
tion, designersand constructors,
specified installation of more
than 180 monumental size steel
custom windows by Hope's.
Constructed of 12-gauge
pressed steel members, the
fixed windows are 30 to 35
feet high and over five

feet wide. The installation
provides an intriguing
example of pressed meral’s
broad adaptability; steel was
chosen for its strength,
durability, rigidity,

and economy. Note that the
detail of the horizontal
mullion is designed to
accommodate two different
thicknesses of glass in the
same member, while keeping
the outside glass surfaces

in the same plane. The

HOPE'S

HOPE'S WINDOWS

A DIVISION OF ROBLIN HOPE'S
INDUSTRIES, INC.

attractive apppearance is
enhanced by finishing
frames, beads and panels
each in a different color,
with Hope's unusually
durable Ultra-Coat finish.
R RS T

HEAD

The Hope's pressed steel
subframes used in the
Standard Oil research center
were installed in five sections
to accommodate three
sections of clear glass,
interspersed with two of
opaque spandrel glass. The
vertical unit, with spandrel
surface covering structural

framing as well as ceiling
and floor construction,
functions as both window
and window wall. The
frames, formed in a tubular
shape, provide the glass
with a third-dimensional
framing effect. The
installation typifies the
individual choices available
to the architect using Hope's
pressed steel subframes.
They are custom made to
suit the requirements of each
installation, offering the
designer broad versatility.
Frames can be designed to
accommodate: ventilated or
fixed windows, panels, doors,
grilles, louvers and all types
of glass. Ask Hope's
engineers to work with you
on your forthcoming
construction plans. Your
creative ideas provide a
challenge they welcome.
Hope's Windows,
Jamestown, New York
14701.

WIGTON-ABBOTT CORPORATION DESIGNERS and CONSTRUCTORS PLAINFIELD, NEW JERSEY

RAGNAR-BENSON GENERAL CONTRACTOR PHOTO BY HEDRICH-BLESSING

How Hope’s Serves the Creative Architect




Architectural Consultants: Donald W.
McDonald, A.lLA., San Francisco, CA;

Harris, Reed and Litzenburger, A.lLA.,
Tacoma, WA; Person and Person, Inc.,
Sumner, WA.

Builder: Person and Person, Inc.

Erected in 7 days, this 2-story law office
consists of 14 steel-framed modules, seven
on the first floor and seven on top. Each
module is 12 ft wide and 40 ft long. A high
degree of interior flexibility is indicated by
the office’s attractive reception room (right).

This savings and loan building employs the
same basic module as the 2-story law office.
Steel framing permits the structure to be
picked up and moved with relative ease to
another location.




Steel framing proves advantageous
for modular construction

Design adaptability, high strength, and the ability
to maintain close field tolerances are several of
the key reasons why the use of steel framing is
increasing in commercial and residential modu-
lar construction.

The load resisting capacity of structural steel

Twelve-inch steel channels, visible from enables the modular units to be stacked atop
an unfinished portion of an office floor, one another. Design flexibility and versatility are
serve as the unit's primary framing almost unlimited.

members.

Steel speeds erection
The ability to maintain good field tolerances, up
to Y8 in. over a 60-ft span, is one reason why
steel is so well suited to the modular concept.
Virtually eliminated are erection delays due to
misalignment of units.

Investors are able to save almost 10 per cent in
constructionand interim costs through the econ-
omies of factory construction and rapid field
erection.

All of the buildings shown here were ready for
occupancy within 45 to 60 days after contract
signing . . . about a four month lead over con-
ventional construction.

Steel improves portability of units

The strength and rigidity of steel framing enables
the individual units to be moved with relative
ease, both on the assembly line and in the field.
The portability of this type construction is of
particular advantage to the owner who wishes to
relocate the building at a later date.

Concept adaptable to variety of structures
Steel-frame modular construction is well suited
for office buildings, banks, schools, motels, re-
tirement centers, apartment complexes, dormi-
tories, and private residences.

The steel-frame concept in modular construc-
tion cuts costs. It also makes possible close toler-
ance controls not available with other materials.
Unit costs range between $12 and $20 per sq ft
for the buildings illustrated.

If you would like more information, get in touch

o e tcasFonm thie with the Bethlehem Sales Engineer at your
n attractive exteri s1dIng a rootiine . .

same basic module into a contemporary home. In this nearest Bethlehem sales office. Qr, if you prefer,

case, three 12-ft-wide by 44- to 48-ft-long units were write: Bethlehem Steel Corporation, Bethlehem,

attached to form the single-story residence. PA 18016.

BETHLEHEM STEEL |72




G-P’s ShaftLiner System
saved the First National
Bank of Oregon Tower

23.51bs.p.st.

The architects of the First National Bank Tower could have specified masonry
for shaft enclosures. But they used Georgia-Pacific's new Shaft Liner
System instead. Because it weighs only 10.5 Ibs. p.s.f. compared to 34 |bs.
p.s.f. or more for masonry shaft walls.
But weight reduction isn't the only reason'G-P's Shaft Liner is now
being used in high-rise projects like the First National Bank Tower.
Because it's solid gypsumboard, installation is simple. Just attach
glaminated 15" panels in top and bottom runners with a T-spline
placed between them. Then attach two layers of regular %2” G-P
gypsumboard. Or a plaster system may be used. And the finished
system is ready to be decorated. This system also installs
from the shaft exterior. Temporary shaft enclosures are
eliminated. And since there is no scaffolding in the shaft,
elevators can be installed much sooner.

G-P's Shaft Liner meets your fire rating requirements.
And it resists shaft air pressures. All in all, you won't find
a shaft enclosure that saves you more time. Space.
Labor. And materials. Just ask the people at the First

National Bank of Oregon Tower. Or, find out
more from your Georgia-Pacific representative.

GeorgiaPacific &

GYPSUM DIVISION, Portland, Ore. 97204
Architects: Charles Luckman & Associates
General Contractor: Hofiman Construction Co., Portland, Oregon

il 4

4. Applying finish layers.
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Theresonlyone

SHEETROCK

T

“*Trademark Reg. U.S. Pat. Off-for-the-gypsum. panels
manufactured only by United States Gypsum,




We offer the best service in the business from our nationwide network
of gypsum plants. You're never more than a convenient haul away from a
dependable'ﬁupply of SHEETROCK gypsum panels. With facilities covering
the nation, we're “right next door” with the industry’s broadest line of
gypsum panels and accessories for residential, commercial, high rise and
modular con&itruction.There’s only one supplier who can give you single-
source servicé like this. Just as there’s only one SHEETROCK.

UNITED STATES GYP

BUILDING AMEFNCA




comment and opinion

PRACTITIONERS AND PoLitics: The proceedings of the annual convention of the Na-
tional Council of Architectural Registration Boards, which are reported in Outlook
in this issue, got off to an auspicious start. The host city’s mayor, Wesley Uhlman,
was on hand to welcome the 122 delegates (total registration: 300) and pointed out
that Seattle’s citizens are attempting “to preserve the old while building the new.”

But the political welcomes didn’t end there by any means. Mayor Gordon John-
ston came up from Tacoma, 30 miles away, as did Governor Daniel J. Evans from
Olympia, even farther to the south. Of greatest interest to the out-of-staters are
their backgrounds: Johnston, an architect, and Evans, a civil engineer.

A member of The American Institute of Architects, Johnston, having been
re-elected last fall, began his second two-year term in January. He traced briefly for
the NCARB audience how he got into politics in the first place, serving as chairman
of the City Planning Commission prior to his election. “I'm a profound believer in
zoning,” he told the AIA JourNAL intially upon taking office. “But zoning should
work two ways. The zoning ordinances should protect property, which is their in-
tent. Also, in a growing area such as ours, they should have some incentives written
into them. I think that when an enlightened developer wants to build a highrise in
an attractive area, there are too many roadblocks that can defeat him. In the long
haul, the city might be better off if there were some incentives to encourage
developers.”

Although Tacoma has a city manager form of government, the mayor’s duties
have become full-time and Johnston no longer can be seen at his drawing board.
He told the NCARB delegates that he wished more architects would volunteer their
services in those areas in which they have special skills and knowledge. He explained
that he must realistically face up to the question, “What is the value of a good
physical environment,” adding the admonition that “citizens feel that they are being
‘planned’ to death.”

While there are several other architects currently acting as mayors, Johnston,
to the best of my knowledge, is the professional heading up the largest city, Tacoma’s
population being 151,000 as of the 1970 census. The JOURNAL, in fact, would like
to secure a list of all architects who are serving in elective political offices. (Among
the practitioners is at least one nominec for Congress: M. L. (Mike) McGee, AIA,
of Columbus, the Democratic candidate from the 15th district in Ohio.)

Governor Evans, who was named Washington State’s “Engineer of the Year”
in 1965 and nationally acclaimed by the Consulting Engincers Council in 1969,
perhaps is best known across the land as having been the keynoter for the 1968
Republican National Convention. He really talked the language of the NCARB
gathering when he emphasized, “We should not measure progress in terms of ‘the
biggest is best.” " He added that the vital issue today is, “How can the population be
handled to live in harmony with the natural environment?” And, as the delegates
were about to consider the new examination procedure, he struck a responsive chord
when he stated, “We must look ahead to different approaches, to new combinations
of professionals.” Having said all that, he could hardly be faulted for putting in a
plug for his own “Washington Future™ program, six bond issues which he seces as
part of a total package: waste disposal, water supply, recreation, social and health
facilities, public transportation and community colleges. ROBERT E. KOEHLER
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NEXT MONTH

The title of the leadoff presentation, “The
American Endless Weekend,” is no idle
phrase; it has become a fact with more and
more of our population working a four-day
week which means, in turn, that those who
serve them in retail sales, recreational and
other capacities may have their so-called
“weekends” at any time. But what provisions
are being made to accommodate these
changes? The author of this article, with an
assist from the ATA Committee on Archi-
tecture for the Arts and Recreation, raises
some questions and suggests some possible
solutions.

Tied in with the “endless weekend,” as we
have already mentioned, is the four-day
week itself, a topic discussed in the Practice
Aids series by a principal of a New York
City firm which was the first architectural
office in the nation to implement such a
schedule.

Other features for September: an assess-
ment of Raymond Hood, who played a vital
role in the development of the skyscraper
but whose contributions have gone all but un-
noticed all these years; the second in the
trio of articles on “Color and Man-Made
Environments” by Faber Birren; another
in the continuing Practice Profile series, this
one devoted to a 40-man firm in the nation’s
capital which is establishing ever deeper roots
through a healthy growth and infiltration in
urban renewal areas; and a summarization of
a report by New York City's Urban Design
Council offering recommendations for an
analysis and a complete overhaul — sugges-
tions from which may be applicable for other
metropolitan and governmental bodies.

ASIDES

While the AIA JOURNAL is in no way at-
tempting to compete with those premature
promoters of the yuletide scason, we would
like to make it known that the wife of an
architect is collecting Christmas-greeting or
simply end-of-the-year cards from practi-
tioners for possible use in an article. Such
cards can serve as a public relations tool,
good or bad, as they reflect the firm’s image.
Many architects, of course, design their own,
using an unusual amount of ingenuity, as we
can attest from those which we have been
privileged to receive. And so we welcome
favorites from our architect readers which
we will send on to the potential author.
Meanwhile, we'll take a peak ourselves to
see what the profession is up to in this area
and perhaps we can pass along a few pointers
that might be helpful in 1973 or in future
years for that matter.

Speaking of public relations, we are al-
ways interested in seeing the office brochures
put out by architectural firms. They come in
all sizes and shapes, in color and in black and
white, and tell a lot about the organization
— not necessarily in terms of down-to-earth
statistics but certainly in a frame of reference,
After we have had a chance to peruse them,
these brochures are circulated among mem-
bers of the Institute’s professional staff and
many find their way to the library which has
a collection of sorts. O




BAROQUE ARCHITECTURE

SECOND IN THE SERIES —HISTORY OF ARCHITECTURE
by Christian Norberg-Schulz

Baroque Architecture—innovative, elastic and
adaptable. Restless movement, with shifting light
and shadow—preoccupation with mnature, huge
scale, perfection of detail, mastery of long curving
lines and controlled elaborations. The people of
Europe loved it.

And now Christian Norberg-Schulz, professor of
architectural history, University of Oslo, who has
earned wide recognition for his investigations into
Roman Baroque architecture and that of Northern
Europe, has authored this engrossing volume. Its
490 pages are highly illustrated with superb ex-
amples of the Baroque period and many original
drawings by the period’s architects.

Like Renaissance Architecture Volume I, this
second volume in the handsome 13-volume series
published by Harry N. Abrams, Inc., New York,
at $25.00 is available to AIA members at $20.00. And
if you neglected to order the first volume, you can
do that too. A perfect gift. M123

Order from AIA Publishing Department, 1785
Massachusetts Ave., NW, Washington, DC 20036.

Future Volumes to Include:
Gothic Architecture » Romanesque Architecture ¢
Oriental Architecture o Contemporary Architec-
ture » Islamic Architecture

et e ~
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outlook

NCARB Gives Nod to New Examination Procedure with First Tests Set for 1973

Action to implement a new examination
procedure highlighted the annual convention
of the National Council of Architectural
Registration Boards in Seattle.

Fifty-two member boards were on hand
for the 51st gathering, the largest number
ever to be represented (the missing three:
Guam, Puerto Rico and the Virgin Islands),
and elected Thomas J. Sedgewick, AIA, of
Flint, Mich., as president.

During the June 28-July 1 sessions, the
delegates approved steps to administer the
equivalency exam in June 1973 and the pro-
fessional one in December of that year. They
further agreed to a two-year time limit, be-
ginning January 1, 1973, for use of the pres-
ent four-day, seven-part exam for those
member boards which cannot, by law, im-
plement the new procedure.

The exam to establish the basic equiva-
lency of accredited degrees for 1) no or
partial education, 2) nonprofessional de-
grees and 3) nonaccredited degrees will take
two days. The first will be devoted to con-
struction theory and practice (structures,
construction technology and administration,
and environmental control systems) and
architectural theory (history, theory and
planning)—all machine graded. The second
day will be given over to design, which will
be jury graded.

The professional
exam also will be a
two-way exercise, di-
vided into four
parts: 1) environ-
mental analysis, 2)
programming, 3)
design and technol-
ogy, and 4) con-
struction. All ques-
tions will be multiple choice.

Applicants who have passed four of the
seven parts of the present exam, including
site planning, architectural design and struc-
tural design, will be able to continue in this
format through December 1974. Failure to
complete all parts by that date will cause the
applicant to start over with the new profes-
sional exam. It is NCARB's recommenda-
tion, however, that there be no time limita-
tion on any part of the old exam within the
two-year period.

If applicants do not fall into the above
category, then 1) those with accredited de-
grees will immediately transfer to the profes-
sional exam and 2) those without accredited
degrees will immediately transfer into the
equivalency and professional examinations
sequence.

(All inquiries concerning the new pro-
cedure should be directed to NCARB, 2100
M St. N.W., Washington, D.C. An article

Sedgewick
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describing the implementation will appear in
an early issue of the ATA JOURNAL.)

Carl M. Sapers, legal counsel for NCARB,
explained, “Some of those involved in the
reform process have expressed concern that
drawing a distinction between graduates and
nongraduates for purposes of examination
might be ‘unconstitutional.” He then cited
several cases to support his contention that
the proposed reforms meet the standards
laid down by the Due Process and Equal
Protection clauses of the 14th Amendment.

“It is reasonable to conclude that an ap-
plicant for licensure with a degree from an
accredited school of architecture has already
been examined in basic architectural sub-
jects,” Sapers said. “On the other hand, an
applicant without a degree may have gaps
in his professional skills no matter how ex-
tensive his practice experience.”

While in favor of the new exam proced-
ure, Fay DeAvignon, president of the As-
sociation of Student Chapters/AlIA, pointed
out that “there has been little or no com-
munication between students and NCARB.”

Among several resolutions passed by the
convention related to the new exam proced-
ure was one which grants a holder of a
master’s degree from an accredited school
of architecture the equivalent of one year's
practical training experience.

In another area, William J. Geddis, FAIA,
of Cambridge, Mass., chairman of NCARB's
international relations committee, reported
on the acceptance of reciprocity for archi-
tects between countries which began in the
carly '60s., He commented on two note-
worthy goals achieved in the past year:

* The formal signing of the agreement be-
tween NCARB and the Architects Registra-
tion Council of the United Kingdom
(ARCUK) in London last September.

* The first International Conference on
Architectural Registration which was co-
sponsored by NCARB and ARCUK, draw-
ing 25 delegates from 11 countries to Am-
sterdam last October,

The second such meeting will be held in
Dubrovnik, Yugoslavia, October 5-7, with
Geddis presiding at the opening session. It
will follow the 11th World Congress of the
International Union of Architects set for
Varna, Bulgaria, September 25-30.

NCARB’s planning committee has estab-
lished a task force on information retrieval
which will serve as a central data bank W.
C. Muchow, FAIA, of Denver is chairman.

Besides President Sedgewick, the other
officers are E. G. Hamilton, FAIA, Dallas,
first vice president; John M., O'Brien, AIA,
Memphis, second vice president; Carl F.
Groos Jr., AIA, Denver, secretary; and Jack
H. Swing, AIA, Urbana, Ill., treasurer.

Sited in the heart of Spokane,
part of a riverfront rehabilitation project.

Environment to Be Featured in Expo '74,
Slated for City in Washington State

America's first world exposition on the en-
vironment will open in Spokane, Washington,
in May 1974 and will run for six months.
The theme of Expo '74 is “how man can live,
work and play in harmony with the environ-
ment.” The exposition has been approved by
the Bureau of International Expositions and
by President Richard M. Nixon on behalf of
the US. More than 75 individual exhibitors
will be featured in major pavilions.

The site itself is viewed as a commitment
to the environment. It includes 100 acres of
riverbank, two islands and the spectacular
falls of the Spokane River in the heart of the
city. Plans to clean up the riverfront date
back to 1963 but did not take on form until
1967 and were expected to take at least 15
years to realize (see AIA JOURNAL April
"71). Now, with the event of Expo '74, the
majority of it will be carried out before the
exposition.

The Washington State Pavilion will run
the length of a block along the riverfront,
rising to a height of nine stories. It will be
the cultural center of Expo 74, costing about
$7.5 million. Architects are Walker, Mc-
Gough, Foltz & Lyeria. After Expo '74, it
will be a hub for civic, cultural and con-
vention events,

Total exposition costs will be about $60
million including site development, major
pavilions, permanent theme building, state
and federal buildings, international pavilions,
features and exhibits,

Government Report Predicts Nation’s
Need for 50,000 Architects by 1980

In 1968, estimates the Bureau of Labor
Statistics in Occupational Manpower and
T'raining Needs (Washington, D.C.: US
Government Printing Office, 1971, 75 cents),
there were 34,000 employed architects.
Projected 1980 requirements amount to 50,-
000, a percentage growth of 47.1.

About 4,200 architectural graduates will
be needed annually to meet the projected
requirements; thus over the 1968-80 period,
degrees granted will have to be about 27 per-
cent above 1969 levels. The US Office of
Educations projections reveal that the aver-
age number of degrees in architecture are in-
creasing roughly at the required level.

continued on page 51
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Remote electrical lockout,
selective by-pass, and the

=3

Sargent
Maximum Security

™

This new concept in access control provides a practical solution
to security problems involving perimeter doors, vital record
storage areas, computer rooms, communications centers, or any
other high security areas.

Built upon the Sargent Maximum Security System, with its
proprietary keying, pick-resistant cylinders and full key control,
the No. 4500 Restrict-A-Key Series offers mechanical security
with a remote electrical lockout capability, and selective by-pass
of this remote lockout. As required, the instantaneous lockout
of all keys im the system can be achieved by the turn of a switch in
the central control station or other remote location. Or, activation
of a by-pass switch enables owners of a special master key to
override the electrical lockout and still retain access to an area.
A third level lockout totally secures the restricted area.

In this way, areas may be secured from persons working
beyond a given time frame, while supervisory personnel retain
access to these same areas. Complete lockout also may be
achieved in yet another time period against all comers,
or in the case of a security crisis.

For full details, fill out coupon.

2 SARGENT.

A complete line of advanced architectural hardware
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the institute

Knowledge and Intuition

The increasing dissatisfaction with the man-
made environment is worldwide. In response,
governments and professions are turning their
attention to the solution of a whole set of
environmental problems.

President Nixon's recent message on sci-
ence and technology is an indication of the
present administration’s endeavor to create a
“strong new effort to marshall science and
technology in the work of strengthening our
economy and improving the quality of our
life.” Although the rise in funding for civil
research and development is less than what
the President is requesting for defense re-
search and development, the critical point is
that the former has at last achieved some de-
gree of recognition in its own right.

The AIA has made a similar acknowledge-
ment both of the increasing environmental
problems and of the potential that research
and new knowledge can have on the solution
of these difficulties. The principal manifesta-
tion of this awareness has been the revitali-
zation of an office for Research Programs in
the Institute’s organizational structure. A sec-
ond indication of interest in creating a strong
research tradition in the profession is the re-
cent establishment by the Board of Directors
of the AIA Architectural Research Medal.

The presentation of the medal to Profes-
sor Christopher Alexander of the University
of California, Berkeley, at the convention in
Houston marked the first time in the history
of the Institute that professional recognition
has been given to anyone for his contributions
to the advancement of knowledge relative to
architecture and environmental design. His
influence on research has been profound.

In his acceptance statement, Alexander
neatly put it all together: “. . . The award is
for ‘research.’ In my mind, research is a ra-
ther dangerous word. It implies careful and
deep inquiry into the nature of human events
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in Combination

by Don CoNway, AIA
Director, Research Programs

in buildings and towns, which we need very
badly, because we know so little about it. But
at the same time, the word also implies that
there is an activity, separate from design,
which can be expected to yield fruitful re-
sults. I don’t believe that. Research, divorced
from design, is almost always dry and life-
less. By being academic and separated from
life, it can create terrible results. The only
kind of research that I consider worthwhile
is the kind that is carried out within the
actual task of planning and designing towns
and buildings, so that it is constantly being
enriched by actual experiences and difficulties
of the building task. I myself have always
tried to combine research and design, and
since this is the first time that the award has
been given, I should like to hope that you
will treat it as a precedent. Perhaps in future
years, you might always try to give this award
for the most fruitful combination of research
and design, never for research which does
not have direct and concrete bearing on the
shape of towns and buildings. . . .”

Our understanding of the social and psy-
chological consequences of the design deci-
sions that architects make every day is inade-
quate. It also seems clear that for problems
like this the adoption of a “research-like” at-
titude in the day-to-day practice of architec-
ture can lead to hard knowledge with which
we can, and must, reinforce the intuitive de-
sign process. Constant analysis by the practi-
tioner will ultimately lead to a clearer under-
standing of the social and psychological im-
pact of his design decisions.

If the architectural profession is actually
to gain leadership in the improvement of
man’s physical environment, to which it has
been so vocal in laying claim, many advance-
ments beyond the profession’s present state
of knowledge are required. This is a research
task that the entire profession must accept. [
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Announcing several small changes
in our 3/4-hour fire door.

You can now match the
wood on the top, the bottom
and the side edges of this door
with the wood on the face.

There used to be two
choices for the edges, Birch
or Maple. (Have you ever
tried to make Birch look like
0Oak?) Now vou have seven
choices for edges and face ve-
neer: Cherry, Teak, Birch,

Oak, Walnut, Lauan and
Elm.

Another small but import-
ant change. This door doesn’t
have (or need) fire retardant
treatment, which eliminates
the possibility of unsightly
stains bleeding through the
finish. (The mineral core, not
the fire retardant treatment,
is what makes this door an

effective fire barrier.)

Of course, you can still
depend on these unchanging
features: a UL rating for
Class C openings, sizes to
4x10 feet, lifetime interior
guarantee and incombustible
mineral core.

For complete details, write
Weyerhaeuser, Box B-9443,
Tacoma, Washington 98401. Weyerhaeuser
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Three grim specters are haunting us today: over-
population, congestion and pollution. Unless they
can be exorcised soon, they will increasingly
threaten man’s very existence on this planet.

Our environment was once natural, but it is
becoming progressively artificial. Tomorrow it
will be largely man-made. If we are someday to
have entire cities enclosed under colossal domes
that are artificially ventilated and lighted, as has
been seriously suggested, they will present new
problems of planning on a gigantic scale. Archi-
tects, engineers and city planners will be required
to answer questions that they have never faced
before. To find answers to these riddles, they will
have to depend more and more upon new scien-
tific research in many fields and on empirical ex-
perience covering many disciplines. The planning
profession will have to know more about con-
trolled environment, radiation and the effects of
color and light, both natural and artificial, on
plants, animals and human beings.

Faber Birren, the author of three articles to be
published in the ATA JOURNAL, is in a position to
answer many of the questions that will confront
architects and engineers in the near future. Be-
cause of his vast experience with light and color,
and his knowledge of related fields, he speaks with
authority.

Color may become a major factor in a man-
made environment. Its physical impact influences
man’s psychological reactions as well as his emo-
tional life. Psychedelic lights, colors and sounds
may induce the same sensory overstimulation as
do drugs. On the other hand, absence of sensory
stimulation resulting from isolation or confine-
ment may bring about similar reactions and even
hallucinations. These are vital considerations that
must be taken into account in designing the man-
made world. WALDRON FAULKNER, FATA
Ep. Note: Mr. Faulkner, a consulting architect in Washington,

D.C., is author of the recently published Architecture and Color
which is reviewed in the AIA JournNaL this month.
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COL AN AN-MADE VIR S

by FABER BIRREN /é/
R AN BN

Environment is a broad term embracing problems of air and wa-
ter pollution, birth control, urban transportation and everything

: that affects or threatens the survival of man. This article and the
two that will follow in succeeding months are concerned, how-
ever, with the architectural environment, spaces small or large
in which people may be gathered and in which conditions of light
and color — and temperature and humidity — are of man-made
design and control. The author draws upon materials published in
his book Light, Color and Environment to show how the de-
sign of interiors influences behavioral patterns. Attention is first
given to illumination in future man-made environments.

Man of future generations will travel into space and will spend
time there. He will live under the sea and within domed cities.
Life will be mighty complicated — and artificial. Man's environ-
ment will be away from nature, and he must master it or perish.
Even now people young and old are spending increased amounts
of time in schools, offices, hospitals and institutions with exposure
to natural daylight ever less frequent.

Man in his natural environment is polluting and despoiling
it. With his chemicals he is upsetting many of nature’s balances.
Mountains of waste are piling up everywhere and are being
dumped into the sea and buried in caves. Man has even begun to
laden the heavens with spent satellites, turning space beyond the
clouds into the semblance of a used car lot. He won’t have to de-
stroy himself in an instant with a hydrogen bomb; he will slowly
choke himself to death.

Yet the age-old dream of harmony between nature and
man forever ends in a collision between the two. Man will have
to do penance for his sins against nature, but for his own survival
he will have to be independent of the natural world. A scientist
proclaims that if man continues to denude the land of verdure,

. he will deprive the atmosphere of oxygen and all humanity will
suffocate. Man, however, can make his own oxygen. For that
matter, he can make his own food under artificial light and with
fertilizers of his own concoction.

Nearly all of human effort these days seems to be leading
toward the controlled environment. It is inconceivable that this
r trend can be reversed or stopped. Nature is being left out in the

country where man has more or less decided that she belongs.
The mountains and seashore are becoming no longer the habitats
of man but simply places for him to visit on weekends and holi-
days. Man thinks that he is too busy to be discommoded by na-

; — ture. He has things to do in a hurry and cannot submit to any-
—————_—== thing capricious, natural or otherwise. It is wholly possible that
———=  within not too many decades man will venture from his contrived
abodes into the vast stretches of nature, point through the clear
= plastic shell of his conveyance and say to his children, “This may

— be hard to believe, but your ancestors used to live out there!”
= Artificial light will be of vital if not first concern in the con-
a S, _ — trolled environment; light, food, water and air are the primary
= = — ingredients of life itself. A publication of the Atomic Energy Com-
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mission devoted to photobiology contains a report on no less
than 15 different studies now being conducted at universities and
independent research laboratories on the action of light on living
things. Light is essential to life, but not all kinds of light.

The biological significance of light has only recently been
properly considered by illuminating engineers. For years the
makers of artificial light sources and the engineers who specified
and installed them gave first attention to vision. The literature of
the profession was dominated by references to recommended
footcandles of light energy — any light energy — to enable men
to see clearly at given tasks. As a consequence, efficient light
sources involving sodium or mercury vapor were developed and
widely applied as if the only function of illumination was to en-
able man to see. This is no criticism. As long as man could walk
into the open, play softball, swim, sit in the yard in his undershirt,
all was well, for he could absorb the healthful rays of sunlight
and keep in fair shape. N

But if man is to be confined for long hours, kept out of
nature and away from the sun, he will need balanced light that
emits a full or fairly full spectrum, including some ultraviolet. \
There is plenty of evidence that prolonged exposure to sodium
or mercury vapor or to conventional fluorescent light will throw
his system out of kilter.

In a specious way it could be argued that given adequate
diet and exercise, man could survive in total darkness. The blind \
man’s world is dark only visually for his body still absorbs radiant
energy. However, if man does not live by bread alone, neither
does he live too well by bad light or no light. Prolonged exposure
of amimals, such as mice, to narrow bands of the spectrum has
had inimical effects. Aside from the biological effects of light,
however, man is a psychic creature as well as a physical one.

Sensory deprivation, a topic to be discussed in the third article in

this series, can drive him mad or at least out of his better wits. X
Anyone suffering from lingering mental or emotional shock will
eventually have physical ailments and a shortened life span.

Just why is light important to man and why the critical need
for balanced light? In international congress, the illuminating
engineers of the world recently agreed to research the matter of
biological lighting, and the Illuminating Engineering Society of
the US has begun to publish articles on such topics as “Biological
Implications of Artificial Illumination.” The author of this paper,
Richard J. Wurtman of the Massachusetts Institute of Technology
states, “Environmental illumination acts as both an inducer and =
a timer of glandular and metabolic functions.™

The medical profession speaks of spasmus nutans in infants
— failure to thrive. It seems that light, any light at all, means
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a lot even to the newborn. In seven reported cases, infants were . T
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Mr. Birren is one of the world's leading authorities on the functional e

aspects of color. A consultant with offices in Stamford, Connecticut, New
York City and Montreal, his publications and interpretations of research

have been concerned with the way in which color can help benefit mankind. et
Illustrations for the entire series are by John J. Desmond, FATA.
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hospitalized for failure to respond to care at home. While all in-
dicated “evidence of parental neglect . . . examination of the
homes showed that each of these babies spent most, if not all, of
his time in a darkened environment.” Perhaps the mother watched
TV or preferred to be isolated from life or the world. In any event,
when the babies were exposed to light and were given love and
affection, normal health and growth were resumed.

Artificially controlled environments have existed for a long
time. Countless laboratory animals, mice, rats, guinea pigs, dogs,
monkeys, animals in zoos, birds in aviaries and fish in aquariums
have been reared under man-made conditions and often without
exposure to natural light. Perhaps most have fared well enough
with good care and healthful diets, How is one to know? Now
much is being learned. Aside from that which is strictly biologi-
cal, higher animals, such as monkeys, apes, lions and tigers, can
be plagued by neuroses, too, if forced to stare at blank walls.
Many will refuse to eat or to mate. Yet with more diverting and
stimulating surroundings new vitality can be aroused and life
prolonged. Because a lot of artificial light in the past has been
without ultraviolet energy, recent studies have shown that some
virus diseases of fish in indoor aquariums can be cured by the
introduction of a moderate amount of ultraviolet. Equally good
results have been achieved with reptiles, birds and animals. Many
which have refused to eat or breed have shown amazing response
when exposed to light sources that emit a well balanced daylight
spectrum. This is a beginning.

It is generally recognized today that light and duration of
light are the chief regulating factors in bird migration and in the
sexual cycles of many beasts, including man. To increase egg
production in chickens and ducks, extra light is often used to
supplement and extend the duration of daylight. T. H. Bisson-
nette, a zoologist, was able to get weasels to turn white in sum-
mer rather than in winter by regulating exposure to daylight. He
also succeeded in having goats provide milk at times of the year
when they were not wont to do so — through light control.

According to an authority on the biological effects of radia-
tion, Friedrich Ellinger, length of daylight seems to be the most
important of all features in stimulating sexual activity — or in-
hibiting it. Horses and donkeys reproduce during seasons of long
daylight, with a decrease in sexual activity from October to
January. When mares are exposed to additional illumination dur-
ing winter months, ovarian activity may be affected. Fertility
decreases with cattle, sheep and pigs during the summer months.

As to cows, W, J. Sweetman, a researcher in Alaska, writes
that he “obtained an improvement in wintertime fertility by illum-
inating the animals 14 hours a day, whereas at this time of year
daylight lasted from six to eight hours.” Another scientist, H. J.
von Schumann, found “that the number of hours of sunshine is
the most important factor for the forming of horns™ in stags. He
assumed that light was absorbed through the hide of the deer,
causing the formation of vitamin D and stimulating horn growth.

Dutch and Japanese farmers expose song birds to extra il-
lumination in order to induce singing. An English scientist found
starlings living in and around Picadilly Circus in London to be
sexually active at a time when other starlings at Oxford were not.
Light of the great white way was assumed to be the cause and
the reason.

With animals, including man, it is apparent that light and
life go right along together. Studies indicate that radiant energy
can actually penetrate into the mammalian brain. E. D. Brunt, a
researcher, and his associates caused light to penetrate the skulls
of sheep, dogs and rabbits. They demonstrated that “light does
reach the temporal lobes and hypothalamus in a variety of mam-
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malian species.” The hypothalamus, incidentally, is that part of
the brain, at its base, which is said to contain vital autonomic
nerve centers and fibers which control such functions as respira-
tion, heart action, digestion, etc. Where it is affected by light, the
animal naturally responds according to its needs.

H. L. Logan, a leading lighting engineer, has gathered data
on the effect of light on human beings. Logan points out that light
dilates the blood vessels and increases circulation, thus ridding
the body of toxins and lightening the load on the kidneys. Hemo-
globin in the blood will be increased by light and decreased by
darkness. Logan writes, “We are natural creatures originating
in the subtropics, attuned to high levels of natural illumination.
We can operate for less, for a penalty — poorer health, shorter
life expectancy.”

It has been shown that sudden exposure to bright light
stimulates the adrenal gland. There is indeed a time clock within
all men that is regulated by day/night rhythms. Wurtman states,
“These cycles synchronize a large number of biologic rhythms.”
The stimulation of light may come through the eyes but it may
also trigger effects through the skin and subcutaneous tissues. As
Wurtman comments, “It seems clear that light is the most im-
portant environmental input, after food, in controlling bodily
function.”

Rhythms of light and dark are wholly natural to man’s ex-
perience. Lightness and darkness cause different physiological
actions in the body. Body temperature, for example, will change.
The action of light may induce the secretion of hormones into the
blood stream. Persons who fly by plane from west to east may feel
spells of nausea, physical distress and mental disturbance. Space
travel one day may demand light/dark cycles of artificial illumi-
nation for the human system to keep in good shape — not just
light but regulated exposures to it. The whole matter is quite
complex. Wurtman found, for example, that blind girls tend to
reach an earlier onset of puberty than those with normal vision.

If man-made environments will keep people out of nature
and away from the sun for long periods of their lives, then man-
made light sources will have to take nature's place and provide
the radiant energy needed to sustain life. Efforts in this direction
are already in progress by the lighting industry. Yet man does not
need a great deal of light either to see clearly or to safeguard his
well-being. People who dwell in the tropics do not live longer
than people in colder and less sunny climes. Wurtman writes
encouragingly, “*Although relatively little information is available
relating the intensity of light exposure to its efficacy as a neuro-
endocrine stimulus, it seems likely that the range in which in-
tensity may be rate-limiting in mammals is well below that pro-
vided by the systems of artificial illumination generally in use.”

Most artificial environments today expose people to unbal-
anced light sources. Incandescent light is almost completely lack-
ing in ultraviolet wavelengths. The glass tubes of most fluorescent
lighting fixtures absorb and screen out ultraviolet. Some mercury
sources, rich in ultraviolet, lack red and infrared frequencies.
Clear mercury lighting, however, is objectionable because of the
distortion of colors in an environment and the ugly appearance
of the human complexion.

The current need in artificial light perhaps settles down to
ultraviolet and how much of it should be given to man for a benefi-
cial biological result. The ultraviolet radiation that lies next to vis-
ible violet can be conveniently classified as long wave or short
wave. Long wave ultraviolet (adjacent to visible violet) will pro-
duce fluorescence in many substances. It is responsible for the
fluorescent lamp or tube, activating phosphors that become highly
luminous. Other waves cause suntan. As the waves grow still




shorter, erythema of the skin is caused. Here cholesterol is acti-
vated in the body and vitamin D generated. Where quartz is sub-
stituted for glass, which absorbs ultraviolet, energy is produced
that will kill germs, sterilize liquids and food, generate ozone and
perform other marvels.

Much can be said about ultraviolet light. Too much of it
may cause damage, such as skin cancer; too little of it may result
in vitamin D deficiency and rickets. According to W. F. Loomis,
a biochemist, rickets is “the earliest air pollution disease.” Dur-
ing the industrial revolution, black smoke darkened the sky and
rickets became an affliction of epidemic proportions in the cities of
England and Europe. Once attributed to poor diet, it has been
proved to be a deficiency of solar ultraviolet radiation. Infants
born in the autumn were more likely to become rachitic than
those born in spring.

A measure of ultraviolet light is undoubtedly needed in
artificial environments and sources emitting it are now being
made. For years the Russians have been using ultraviolet radia-
tion to supplement conventional fluorescent light in schools, hos-
pitals and offices. In schools, children grow faster than usual,
work ability and grades are improved and catarrhal infections are
fewer. Russian miners are required to take ultraviolet treatments.
What takes place? According to a report of the International
Commission on Illumination, “the action of ultraviolet radiation
intensifies enzymatic processes of metabolism, increases the ac-
tivity of the endocrine system, promotes the immunobiological
responsiveness of the body and improves the tone of the central
nerve and muscular system.” This is quite a great deal. Paren-
thetically, it may be noted that while favorable to the health of
living things, ultraviolet can damage works of art, pigments, dye-
stuffs and textiles. It thus may bz good for schools but not for
museums and art galleries. Incandescent light, which emits vir-
tually no ultraviolet, is better.

The artificial environment can be properly illuminated to
keep man in bang-up shape. The possibilities are there. But it is
more than light and light alone that the world is seeking. How
will one man look to another as a matter of appearance? What
about color? There is the man of moods, feelings, emotions and
not just someone who stands there and lets light penetrate his
eyes, flesh and skull.

Beyond biological lighting, there must be psychological and
psychic lighting. The former chief concern of the illuminating
engineer — mere vision and visibility — seems now to be aca-
demic in the extreme. The problem of providing enough artificial
light for man to see clearly and comfortably, regardless of his
task, was solved years ago and hardly needs emphasis today.
Other accomplishments need attention.

On the matter of illumination and color, the lighting indus-
try today is seriously devoted to the development of sources that
will duplicate light as encountered in average temperate zones
and during most of the day. Such light is generally cool in tone
and much like that showered from the sky around noon on a
summer day. Most persons judge it as appearing bluish. How-
ever, the pink and orange light of dawn and dusk and the yellow
light of the sun are also natural light. In arctic regions, months
will go by during which daylight is always pink or orange and
never white. As far as the human appearance goes, the warmer
light sources are more flattering than the cool ones. This writer
has matched colors for many years under north daylight. Al-
though there is considerable variation in intensity and spectral
quality summer and winter, on sunny days and cloudy ones, little
trouble has been encountered.

After all, it is invalid to conclude that daylight types of light

sources will appear natural or normal or even assure true color
rendition. A. A. Kruithof, a lighting expert, has aptly and cor-
rectly noted that the objects and surfaces of the world will have a
“normal color appearance” under warm light at low levels of
intensities and under cool light at high levels. In nature, dim
light, such as at sunrise and sunset, is usually warm and golden in
hue. So are firelight and candlelight. As daylight reaches higher
levels, it shifts in tint from pink to orange to yellow and finally
into white or even blue, as from a north sky in summer. Through-
out these shifts in hue, as the light level rises, the colors of objects
continue to look normal, i.e., no person will find the changing
scene to be at all unnatural. In effect, white or daylight illumina-
tion at low levels will cast an eerie and altogether weird pallor,
over the world, while warm light at the same low levels will seem
wholly proper. Thus for the sake of good appearance, warm light
at low levels and cooler or whiter light at high levels should be
regarded in the controlled environment.

Then there is the new and highly potential promise of psy-
chic lighting. The whole idea seems to have been inspired by the
taking of LSD and other psychochemicals. One of the first mani-
festations here is a “turned on” world of brilliant, blazing and
flowing color. And with the advent of psychedelic art and the
discotheque, a good part of man’s environment may well be due
for revolutionary change. When change comes, light will be a
vital part of it.

What is significant here is that the simulation of mind-
expanded states can be induced; one does not have to take hal-
lucinogens. Turn up the lights, the colors and the sounds, and
people can be emotionally transported. Barriers are broken down,
and somehow people have less shyness and timidity. Although
there may be a certain “wildness” today, there is a good chance
that psychic lighting may become one of the most important,
functional and rewarding contributions to the artificial environ-
ment of the future.

Psychic lighting has not come out of the laboratories of
illuminating engineers. On the contrary, the psychedelic artist has
scouted lighting equipment and made his own creative inventions.
Recently scientists and artists have collaborated in an effort to
see what can be done jointly. And there are new vehicles to ex-
ploit: polarized light, the laser beam, nuclear radiation.

The day is coming, and fast, when even the most conserva-
tive and austere environment will be given more life and vitality
through the introduction of psychic lighting in some form or
another, In an office, factory or school, daylight sources plus
some ultraviolet may be utilized for a good part of the day. For
psychological and emotional reasons other light in other intensi-
ties and tints may be programmed: warm light in the morning,
increased intensity and whiteness as the day progresses, “com-
plexion™ lighting at coffee breaks or during the lunch hour, pink
or orange light at dusk.

For those persons with neurotic or even psychotic troubles,
“color therapy” of the psychedelic type may be prescribed as
well as soothing music and other comforting sounds. As the prac-
titioner of psychosomatic medicine knows only too well, a high
percentage of human ailments, from asthma to ulcers, hives,
stomach cramps, heart flutter and shortness of breath, all too
often get started in the mind. The afflicted mortal gets to brood-
ing over his misery and his condition worsens.

If light and color can help to save man from himself, draw
him out of his despondency and get him agreeably involved in
the world and the people in it, then light and color by all means
must have an essential place in a new era of illumination for the
man-made environments of the future. =
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The Olympics Landscape

The last time the Olympic games were held
in Germany was in 1936 when the world was
in a serious mood, anticipating war. The air-
field where Neville Chamberlain landed to
sign the Munich Pact with Hitler in 1938 is
the site of the XX Olympiad. But much has
happened since those days, and this year the
city of Munich has planned a gay festival.
The planning and construction suggest ideas
for planners everywhere who are concerned
about the urban landscape.

The architectural plan for the Olympic
Games to be held in Munich, Germany, from
August 26 to September 10 was based on the
concept of an “Olympics in Green,” the ob-
jective being to build an architectonically
conceived landscape which combines build-
ings, terrain and plant life into a special qual-
ity of openness. Such an Olympic landscape
with architecture and nature in harmony em-
phasizes a carefree festival of youth.

The focal point of the Olympics in Munich
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is Oberwiesenfeld, once an airfield and exhi-
bition ground and a dump for debris and sub-
way excavations. About one mile square, it
is only 2%2 miles from the city center. “What
was once a flat landing fiield,” comments
Carl Mertz, executive director of the Olym-
pic Building Authority, in a progress report
entitled Olympische Bauten Miinchen 1972
(Stuttgart/Bern: Karl Kramer Verlag, 1970)
has become a “sculpted landscape into which
the various athletic fields are almost playfully
integrated.”

Architects Behnisch & Partner of Stuttgart
in 1967 won first prize in an architectural
competition for a design which was to be the
basis for further development of the archi-
tecture for the 1972 Olympics. The firm was
commissioned to carry out its design with
subplanning projects executed by other firms
within the framework of the overall plan.
The Olympic Building Authority has been re-
sponsible for coordinating all construction.

The underlying theme of the complex was

derived from the idea that the landscape
would offer a support into which all the in-
dividual parts would fit. “At every point the
landscape must be present and recognizable,”
said architect Giinter Behnisch early in the
project. “It cannot be interrupted by large
holes such as internal spaces, constructions,
etc. It should not be ‘alienated.” Water should
be experienced as water, the mountain as a
mountain, sidewalks as sidewalks (seen, felt,
smelled, heard, tasted). Constructions serve
to realize this idea; they are not self-serving.
They cannot and must not be visible.”
Thus the stadium is not to be viewed as a
structure but as part of the landscape. It is
embedded in a hollow, as is the athletic
arena. The swimming pool arena is designed
as an indoor garden pool with its service fa-
cilities below ground. The design of the
buildings, the construction of walkways,
squares and overpasses, the layout of the lake
and the terrain are all elements in the con-
cept. The athletic facilities are not single




monumental structures but are integrated
into the landscape, connected by the tent roof
which spans them.

The 800,000 square feet of tent roof over
the main stadium, the swimming arena and
the covered stadium is designed to be light
and to add its own playful note. It is the work
of the architects in collaboration with engi-
neers Frei Otto and Ewald Bubner and the
engineering firm of Leonhardt & Andra. Its
supporting structure is a prestressed cable net
construction that required 255 miles of steel
hawser. The outside hawser, 480 yards in
length, consists of 10 cables of 55 strands
each; seven wires go to each strand, making
a total of 1,053 miles of wire. The roofing
material is squares of translucent acrylic
glass designed to prevent undesirable shad-
ows for television purposes. The covered sta-
dium and the swimming arena each has a
separate roof suspended beneath the tent
roof. The suspended ceilings provide for
temperature, light, noise and weather control.

The artificial mountain, which adds an
interesting dimension to the flat Munich
urban area, is formed by land filling and ex-
cavations. The highest free access point in
Munich, it permits the visitor to see the
Olympic grounds to the north and the city
to the south. It consciously emphasizes the
landscaping of the total form; similarly arti-
ficial bodies of water are also for optical
effect.

Plants add to the motif of the total con-
cept. There are linden trees for the sidewalk
system, white willows along the edges of the
lake, pine trees on the mountain, ash and
Norwegian maple for traffic and border land-
scaping. Not only are the plants decorative
but they are also functional. There are no
fences and barriers. Trees and plants form
“optical landmarks.”

There is a television tower 950 feet in
height, a stadium to hold 80,000 spectators,
a cycle track, the Olympic Village to house
12,000 athletes and team personnel — and
more besides. Underground and suburban
railway stations have been built. The transit
trains from Hauptbahnhof (central Munich)
or Ostbahnhof (east Munich) reach the
Olympic grounds in 10 or 12 minutes. As

v

many as 85,000 spectators can be conveyed
to and from the grounds in one hour. The
“Olympia Stadion” terminus of the suburban
transit network is built to accommodate
trains at four platforms.

There are installations for equestrian
events, rowing, fencing, judo, wrestling,
weightlifting. There are wooden sculptures,
turntables, seesaws, concrete cubes, water
steps, benches, fountains. There is a cycle
stadium, a warm-up gymnasium, a yachting
course, shooting ranges, a canoe sialom

course and other facilities as part of the
overall Olympic program.
Festive lighting has been accomplished to

There are all the usual facilities for the
athletic events and the necessities for crowds
of people, including restaurants, health and
first aid arrangements, etc. There is a Press
City to accommodate the 4,000 newspaper,
radio and television personnel who report on
the Olympics. A religious center was de-
signed with the future Munich district
“Olympic Village” in mind, which for the
duration of the games is available to all de-
nominations and their services.

Because all this planning and construction
costs a great deal of money—more than $600
million—the city of Munich hopes to recoup
some of the investment. The component parts

The gymnasium and swimming pool are covered by a tent; an artificial lake and a stage are in the
foreground (above). Olympic Village (below left) houses competitors and other personnel.

add its own note to the landscape. In the
progress report mentioned earlier, there is
an essay on the construction of the landscape
by Gunther Grzimek of the Biiro fiir Griin-
planung which has responsibility for this
phase of development. He comments that
there are three planned stages of lighting:
1) normal for main sidewalks; 2) permanent
spotlights to provide a stagelike accent for
terrain forms and plant life; 3) use of spot-
lights and light garlands for smaller areas. A
variety of combinations are possible; chains
of lights; sequences of light and dark areas;
floodlights on the mountain; illuminated trees
and plant life; etc.

Walking areas are designed for “stimulat-
ing possibilities” and lead to the athletic
events, to playgrounds, to tranquil spots. Six-
teen pedestrian overpasses have been con-
structed to separate motorized traffic from
the walkers. These overpasses integrate with
the forms of the terrain to give a profile of
flatness.

of Oberwiesen have been planned and built
for use afterward. The village for men ath-
letes will be converted into modern apart-
ments for Munich families; the women’s sec-
tion will house students. The radio and tele-
vision center will become the Central College
of Physical Education with three faculties
initially and five more added later. Thus
when the games are over, the University of
Munich will possess a center with the latest
equipment for sporting performances. It will
be the largest university sports installation in
Germany and one of the biggest in Europe.
Press City will become a housing complex
with its own shopping center. And, as a
brochure urging people to come to the Olym-
pics in Munich states, after the games are all
over “the Olympic landscape will be a de-
lightful leisure haunt for the people of
Munich and their guests.” To the rest of the
world, and planners in particular, the “Olym-
pics in Green” offers many provocative ideas
for an urban landscape. O
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Making Open Space Work

by ROBERT PROPST

To date, the performance of open-plan schools
has been frankly mixed. Some have been joyously successful,
serving as the physical context for schooldays filled with creative teaching and
learning, with diversity and pleasure. Others have
not been successful at all. Indeed. they have often been a trial to
their occupants. These checkered experiences are evidence of
the urgent need for a clear understanding
of the open space concept and the elements essential for
its successful application.
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Perfectly filled space in its best sense: enough enclosure, the right distances between groups, options for individuals and variable activities.
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The open school interior is one of the happier developments of
the 1960s. Though less than a decade old, it has been widely
adopted and there are hundreds of such facilities in existence.
Most of these are elementary schools, which have always been
more friendly to innovation than our high schools. But even at
the more fixed, more conservative high school level they are now
beginning to appear. There is little doubt that with these first
incursions, they will proliferate for the same reasons they were
rapidly accepted at the low school level: They are the physical
response to changing realities in education; when well planned
they offer an environmental tool with surpassing possibilities.

Perfectly Filled Space

Because school costs have always been an issue, architects
and administrators have always tried to “fill space perfectly;” i.e.,
they define some hypothetically correct number of people who
presumably always will be present to fill a particular quantity of
square feet. But shifting processes and group sizes that are never
predictable or uniform always frustrate this illusory objective,
especially when we try to meet it by methodical spatial definitions,
i.e., classroom boxes.

Nonetheless, a concept of perfectly filled space does remain
important because it deals with a basic human inclination. People
in a space always seek the right fit. We are all familiar with the
tension felt in an overcrowded room or the eeriness of being
alone in a gymnasium. Such maladjustments cause persistent dis-
comfort. In turn, this intrudes into the work at hand by draining
energy into an unresolvable search for “the right feeling.”

Reacting to this, many architects and educators turned to
open school interiors. But with the lack of refinement that often
accompanies a radical turnaround, many substituted large seas of
undefined space for the boxes. In so doing, they exchanged one
set of problems for another.

Large expanses without landmarks, human scale reference
points or definitions of territorial edges are exceedingly difficult
to inhabit. Teachers and students in such open interiors find them-
selves in a perpetual state of territorial tension. Where are we?
Where do we camp? Which way do we face? How will we know

L\
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Indecisive territorial markers (above): chairs,
tables and desks. Open classroom without
landmarks (below): a sea of space without ter-
ritorial definitions, forcing occupants to the
edges, resulting in less interaction and higher
cost as unused footage becomes spatial buffer.
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Space that breaths: allowing for negotiation of
discrete, partially enclosed subspaces, using
tools for spatial definition and visual privacy
such as tall, rolling cases.
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where to go? Can we find this place tomorrow? Where are the
deer trails? Even a playing field must have definitions and limits.

In open school interiors where the space lacks definition, it
is quite natural that groups will tend to cluster near the perim-
eters and especially in the corners. In this way they establish at
least one side of a territorial enclave. (The teachers, as the shep-
herds of their nomadic flocks, unconsciously choose for them-
selves the most comfortable spot, backs to the walls, and arrange
the students with their backs vulnerably exposed.)

This psycho-spatial reaction subverts the dynamic inter-
active potential which is a major virtue of open interiors. And
once again we are back to imperfectly filled space with new dis-
comforts and new inefficiencies as well: Inordinate quantities of
footage are needed to serve as spatial buffers between groups, and
as much as 50 percent of the space may be uninhabitable.

How then, can we reconcile the powerful human desire for a
comfortable sense of enclosure with the undeniable advantages
of open space? And what is an open school space at its best?

Space That Is Negotiable

Properly viewed, an open facility is a space that breathes.
Its elastic properties allow choice and variety, including enclo-
sure to the degree desired. It lends itself to the formation of non-
regimented but discrete subspaces of varying size and shape. It
allows individuals comfortable personal territory, while it allows
any size group to arrange itself in a natural geometry for the task
at hand and feel sufficiently surrounded. Its subspaces can main-
tain a deliberate degree of contact and interaction with the rest of
the school. They have intimacy and they have vista. And through
the breathing of these discrete, well marked, partially enclosed
subspaces, perfectly filled space can be achieved.

This is openness that is not insistent. It is openness with
option. It is ideal. But can the physical environment incorporate
all these possibilities? If so, how?

The answer is that it can, given the support of appropriate
hardware and services. Part of the problem to date has been the
lack of these supportive clements, and also the concepts of man-
agement. Walls, even when demountable, do not seem very nego-
tiable and, what's more, never seem to know how to stop making
rooms or being rectilinear. The more movable units, such as
chairs, tables or desks and cabinets, are quite indecisive as ter-
ritorial devices. They, in fact, have some of the same problems as
the humans they serve: where to be. Moreover, the more critical
aspects of territoriality have to do with communication privacy.

Visual and Auditory Privacy

The matter of visual privacy can be solved by vertical sepa-
ration at the level where the communicating elements of the body
are located: the eyes, ears, face, hands. Usually, this is in a zone
well above the levels of desks, chairs and most cabinetry. Thus,
screening units whose vertical dimensions cover an area the
length of an up and down armstretch will provide the dividers
that satisfy the visual requirements of privacy (including those
of floor-sitters). A good many devices can be used for this pur-
pose: Small, rolling or skiddable panel sections, framed fabrics,

display boards, tall plants, and vertically oriented storage furni-
ture can all serve well and provide variety in the surroundings
to boot.

Auditory privacy is governed by the same general order and
constraints as those of subspaces in relation to the total open
space described earlier. It requires its own version of intimacy
and vista. Most important, it requires that auditory zones agree
functionally with the subspaces. If there is inconsistency between
them, the result is unnerving. The effect is like that of being in a
closed room where we can still hear the speech of unseen out-
siders and know that they can clearly hear and understand us. It
is a disagreement that is most insidious in that it promises with
one hand and takes away with another.

The Reserve Space

Once the micro-environments of individuals and groups are
defined, what remains is the space around and outside these
enclaves. This is the area for miscellaneous byways, for traffic,
service and for the storage of reserve space. (It might be noted,
incidentally, that a “perfectly filled space™ is one that has space
in reserve. The paradox here is that the negotiability of open in-
teriors resides precisely in the reserve space which is a necessary
element for creating comfortable subsize definitions. It is the
elastic used to contract or expand territorial units.)

One of the niceties of open plans is that by using a less
formal definition of space, they can freely trade some of the
general use areas with traffic functions. Thus, they salvage for
profitable activities the nonprofit footage normally wasted on cir-
culation corridors. In addition to traffic and service functions, the
general reserve space is valuable for the byways it provides, for
its free zones used for small informal groups, individual work and
miscellaneous activities.

Spatial Adjustments

Adjustment of territorial units is a game of imperfect num-
bers. The likelihood that a perfect module jump in size or shape
can be matched to a perfect increase or decrease in numbers of
people is so improbable that it should be abandoned by anyone
who wishes to survive as a facilities manager. In real life it is
random change in the numbers of people, services and activities
that is the dominating reality. And it is far more common to re-
quire adjustments of territory that are matters of inches. For this
reason, modular systems designed to make horizontal module
jumps of four or five feet are less than successful. They provide
too gross an adjustment, particularly if they are confined to
rectilinear increments.

In Essence

To return to a position every planner or administrator recog-
nizes: Large numbers of people cannot use an open facility well
without a sense of order and method. Such a facility without

Mr. Propst is president of Herman Miller Research Corporation, Ann Ar-
bor, Michigan. This article is adapted from his High School: The Process
and the Place, a report from Educational Facilities Laboratories, Inc.
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formal intelligence assumes a shanty-camp quality with teachers
and students staking out turf and conducting continual brush
wars over where and how much territory is theirs.

With all its lack of constraint, with all its freedom, an open-
plan facility makes possible a remarkably proficient use of space.
But freedom throws its own curves. And in the end, as philoso-
pher Friedrich Engels put it, “Freedom is the recognition of
necessity.” To exploit all its options and realize its full potential
there are, at the least, two distinct necessities that must be recog-
nized in open-space schools.

The first has to do with the preparation of teachers. The
difference between teaching in an open school and a traditional
one is at least as great as the gap between college training and the
realities encountered in the work world. The open setting requires
that teachers, both novices and seasoned professionals, be readied
for far more interaction with their colleagues, aides and students
than they are likely to have experienced elsewhere. They must
also be readied for less “lecturing” and more fostering of self-
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directed learning, for fluid operational modes, and the like. With-
out such preparation there is a strong chance that they will feel
inadequate, resentful and incapable of working effectively.

The second necessity has to do with the environment itself.
Flexible design has little to do with flexible use. Teachers and
administrators must learn to think like designers. They must ap-
proach open space in terms of the manipulation of subspaces.
Traffic and communication effect has to be incorporated into their
thinking. And since change and motion are central to the open
school, all this means quite frankly that management of the en-
vironment must become an ongoing process. It must become a
familiar tool used with the same kind of purpose and validity as
teaching itself. O
Credits: P. 22, Sidney Elementary School, Sidney, N.Y.; Warren H. Ashley. P. 23
above, Ernestine Matzke Elementary School, Houston; Wilson, Morris, Crain & An-
derson. P. 23 below, Mariemont High School, Mariemont City School District, Cin-
cinnati; Baxter Hodell, Donnely & Preston. P. 24 above, Harlem Preparatory School,
New York City. P. 24 below, Kearsarge Regional High