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This volume of The Student Publication is dedicated with respect and appreciation to:

Henry L. Kamphoefner, the founding dean of the School of Design,
for whom The Student Publication became both a consuming passion and a critical
instrument in establishing the visibility and prominence of the new school. Behind the scenes,
he resolved that the publication would not fail: when, at crucial moments,
special resources were needed, he secured them; when editors grew weary or irresolute,
he found ways of restoring their commitment; and when the publication achieved
critical recognition, he deflected attention from himself and directed it toward the
student editors and their contributors.

Marvin J. Malecha, current dean of the College of Design, whose determination to
re-initiate 7he Student Publication after an 18-year lapse demanded an uncommon
personal commitment of time and energy. His efforts have led to the creation of a major
endowment that assures the continuing financial health of the publication, and his constant
encouragement has been critical in the realization of this first new volume.

The students of the School/College of Design who, for more than half a century, have
invested their creativity, intellect, and idealism in the difficult but rewarding task
of shaping a more harmonious and humane world through design.



INTRODUCTION

1951: SEEKER

1952: INTERVIEW

1959: PLANS

1960/1962: STRUCTURES

1963: CITIES

1964: CONCEPTS

1967: GARDENS

1970: MOSAICS

1974: METHODOLOGY

1976: VERNACULAR

1978: MODELS

1979: PRECEDENTS

2004: RELEVANCE

PUBLICATION CAMPAIGN

-

-

+

-




137

TABLE OF CONTENTS

+ 08 VOLUME 30.0 ROBERT P. BURNS
B S 13 VOLUME OT1.1 LEWIS MUMFORD, MATTHEW NOWICKI
. . ~ . 23 VOLUME 02.3 LUDWIG MIES VAN DER ROHE
o _ 29 VOLUME 09.1 EDUARDO SACRISTE, JR.
S S 39 VOLUMES 09.2 EDUARDO F. CATALANO, FELIX CANDELA,
10.1 HORAcCIO CAMINOS, PIER LUIGI NERVI
11.1,2
B B . . 59 VOLUME 13.1,2 ALBERT BUSH-BROWN
. 67 VOLUME 14.1—5 ALVAR AALTO, LE CORBUSIER, Louls I. KAHN,
PAOLO SOLERI, HARWELL H. HARRIS
_ 79 VOLUME 16.1,2 STUDENTS OF LEWIS CLARKE
e 87 VOLUME 19.1 DUNCAN STUART & FRED EICHENBERGER
I - 93 VOLUME 23.0 DAVID TESTER
—_— 99 VOLUME 26.0 DouG SWwAIM, RUTH LITTLE-STOKES
— . — — — 115 VoLUME 27.0 SUZANNE BUTTOLPH
—F S 125 voLUME 28.0 ROGER CLARK & MICHAEL PAUSE,
GEORGE E. HARTMAN, JR.
4 135 voLUME 31.0

EDITORS 2003 —2004



o8

INTRODUCTION
Robert P. Burns

Robert Burns has been an architecture faculty
member in the School/College of Design since
1965. He is a 1957 graduate of the School and
was a co-editor of The Student Publication in
1956-57. He has served as chair of the Editorial
Committee for this issue.

The book that you are holding offers a glimpse into the distinctive themes and features
presented in the 29 volume series titled The Student Publication of the School of Design
published from 1951 until 1985. It is a highly selective gathering of material and, as
such, represents only a small fraction of the remarkable work that filled its thousands

of pages. Published work was diverse in content and appearance, reflecting not only the
changing preoccupations of society and the design communities, but, more particularly,
the issues felt most urgently by student editors and their faculty advisors. From the
beginning, one objective—to publish only material that had “permanent worth,” the
words of the first editor, rather than merely chronicling current activities and projects of
ephemeral interest—served as a critical guide throughout its publishing history. Atten-
dance to that purpose enabled this modest but ambitious publishing venture to transcend
the limits of traditional student magazines and journals common in schools of architec-
ture and design and to attract international attention while advancing the reputation of
the new school of design it represented.

With the publication of Volume 30: Continuum, The Student Publication of the College
of Design* reclaims its position at the center of design creativity and intellectual discovery.
This issue provides a retrospective to acquaint the new reader with some of the series carlier
achievements; future issues, to be published on an annual basis, will present only original
material (a preview of Volume 31 can be seen at the end of this volume). The editorial pol-
icy of the new series will remain consistent with our heritage—to publish only work of
lasting value that has the potential to contribute to the betterment of society.

James Brandyt, editor of Volume 1, recently described the publication’s origins in a brief
memo. He described how, in the winter of 1950 just a year and a half after the founding of
the School of Design at NC State, several architecture students explored the idea of a stu-
dent magazine with the encouragement of the noted Dutch architect and publisher
H. Th.Wijdeveld, a visiting professor at the school at that time. Intoxicated by the idealis-
tic, innovative stance of the new school’s program, they set out to create a publication to
match its lofty perspective. In the first issue, the editor stated:

The School of Design is dedicated to producing not just architects but well-rounded citizens.
It seems to us that the magazine of its students should lead in that direction—in the direc-
tion of unlimited scope, in the direction of a well-rounded content. We have a place for short



stories as well as articles on modern art;
sonnets as well as elevations; for musical
as well as architectural criticism.

While some of the early issues did
embrace this free-style attitude toward
content, incorporating highly diverse
material in a slim, square format, the pub-
lication eventually evolved into a series of
single-theme documents, occasionally pro-
duced in album form. Indeed, the first
issue of Volume 1 was quickly transformed
into a tribute to Matthew Nowicki, the
celebrated Polish-born architect and
revered first head of the Architecture
Department, when he died in a tragic air-
plane crash in the desert of Egypt. He was
only 40 years old but his relatively brief
professional life had been filled with cre-
ative accomplishment and personal hero-
ism. Excerpts from that initial publication
are incorporated in this volume, including
Lewis Mumford’s vivid appraisal of Nowic-
ki’s potential:

Those who know Matthew Nowicki's work
intimately. .. have no doubt that he, more
surely than any of his contemporaries, bore
within him the seed of a new age.
The resulting memorial issue was hugely
popular, quickly became a collector's
item, and brought the nascent student
publication instant credibility. This land-

mark issue, over half a century old,
has never been republished until now.
In selecting material to reproduce
from the entire 29 volume series, which
includes 55 individual issues (early vol-
umes typically consisted of three issues,
later volumes one or two issues), the edi-
torial committee faced a daunting chal-
lenge. Many notable articles and creative
works had to be excluded, and most
works chosen have had to be severely
abridged. At the same time, some pieces
that would have been robbed of meaning
or impact by abbreviating have been
reproduced in their entirety. In a few
cases, photographs of less than ideal
quality have been used because they were
critical complements to the text. Some
important contributors—distinguished
visitors and faculty whose efforts were
critically important to the success and
vitality of the publication—are regret-
tably absent from this volume. For exam-
ple, several early articles by Buckminster
Fuller, a frequent and highly influential
visitor to the School, did not find a place
in this volume. Ultimately, we set three
principles to guide the selection process:
each piece should possess integrity and
high quality; each should focus on peda-

gogical and theoretical concerns that

reflected a significant aspect or a turning
point in the School’s academic priorities
of the time; and the content, taken as a
whole, should be appropriately balanced
across the entire period of publication—
roughly three decades.

It is rewarding to examine the amazingly
rich variety of thematic issues contained in
this compilation. Although the School of
Design quickly acquired a reputation for
technological innovation and structural
invention as a result of its association with
the sensational and daring State Fair Arena,
its academic orientation was in fact broader
than most older peer institutions. The edi-
tor of Volume 2, Bruno Leon, later to
become a storied dean at the University of
Detroit, observed: “To place into perspec-
tive my period as editor of 7he Student
Publication, one must be aware of the
atmosphere of the School of Design at that
time. It was an exciting, pioneering place
filled with a ferment of ideas that seemingly
were being generated daily. Although
unquestionably a school that espoused a
contemporary philosophy of architecture,
it did not fall into the intellectual trap of
focusing on one approach. I saw my role
as editor to foster and reflect that idea.
Therefore, I insisted upon a diversity of
ideas from a number of different ficlds that

09



would rightly bear upon a meaningful
architecture devoid of mere fashion.” This
rhetoric was matched by the content of his
three issues which comprised a critique of
building industrialization, discussions of
educational theory, and a portfolio of stu-
dent visual creative work, as well as a
remarkable interview by six students of
Mies van der Rohe, an early visitor to the
new school. That interview is reprinted in
this volume.

Unanticipated in the academic and pro-
fessional debates of the 1950s, the brilliant
album Building Footprints, excerpted herein
as 1959: Plans, offered profound insights
into the reading of architectural floor plans,
their expression of purpose and technology,
comparisons of the antique to the “mod-
ern,” and, because they were all drawn to
the same scale, a new awareness of size and
scale relationships of buildings from many
different eras. Indeed this publication, long
out of print, suggested a valuable new
method of interpreting architectural history
though its lessons are yet to be adopted by
the academy.

The section titled Structures brings
together some of the most notable pieces
published in the entire series. From its
inception, the School of Design had pos-
sessed a faculty cadre committed to coun-
terbalancing the formalist preoccupations
of the Modern Movement with a more pen-
etrating analysis of architectural production.
For much of the school’s early development,
structural discovery, constructional logic,
and the integration of space, form, and
structure were rigorously advanced in stu-

dios, research projects, and in the choice of
visiting lecturers. We have selected a sam-
pling of articles and studies by four of the
school’s most important faculty and visi-
tors, severely and regrettably abridged, that
are intended to indicate the nature and
depth of this commitment. Of the four,
Pier Luigi Nervi and Felix Candela were
internationally known designers and
builders whose influence on the school was
pervasive. Even more significantly, faculty
members Eduardo Catalano and Horacio
Caminos provided creative leadership to
the architecture program from 1951 to
1962 through their teaching, research and
built works. The exhilarating Catalano
House, built in Raleigh in 1955 and first
published in The Student Publication, was
hailed as the “House of the Decade” by
House and Home magazine.

In the mid-1960s, the publication’s
editors applied the comparative analytic
method pioneered in Building Footprints to
create two memorable, highly acclaimed vol-
umes, The City: Form and Intent and Forty
Gardens. Both reflected a then-growing ped-
agogical concern for the role of design in the
larger environmental context. Like their
predecessor, they were immediately snapped
up by collectors and have been unavailable
until their reprinting in this volume.

At about the same time, the ambitious
five-issue Volume 14, here titled 7964:
Concepts, explored the design concepts and
processes in then-current projects by Le
Corbusier, Alvar Aalto, Louis I. Kahn, and
Paolo Soleri. The sketches, model studies,
and candid writings by these modern mas-

ters reveals not only the creative process at
work but also the remarkable interaction of
student editors with their world-famous
contributors. A fifth issue, devoted to the
essays and early designs of Harwell Hamil-
ton Harris, who joined the school’s faculty
in 1961, is also incorporated.

This retrospective would be incomplete
without at least one of the numerous contri-
butions of the faculty member sometimes
described as “the heart and soul of the
School of Design,” Duncan Stuart, who
happened to be a multi-faceted genius.

One of the original faculty members
brought from the University of Oklahoma
in 1948 by founding Dean Henry Kam-
phoefner, Stuart was a brilliant geometrician,
delineator, and painter whose involvement
with the publication began with Volume 1
and extended periodically for two decades.
The Mass Production of Unique Items
Revisited, co-authored with Fred Eichen-
berger and re-published here as 1970:
Mosaics, hints at Stuart’s unique intelligence.

Beginning in 1969, with society at large
and design pedagogy deeply divided, a
number of new themes arose to shape the
publication. Volume 18 Co-editor Kenneth
Moffett recalls that it “was a turbulent peri-
od, embroiled in Vietnam, civil unrest and
an unfettered youth subculture. I believe
that these factors had an indirect but signifi-
cant effect on the approach taken with our
issue...and some others that followed dur-
ing that period. One dominant perspective
of the times cast design as an intuitive pur-
suit somewhat into disrepute as a model for
the design student and professional. The



individual design ego was de-emphasized in
preference to collaborative projects and
investigations employing quasi-scientific
methods. Volume 18 was devoted to articles
by social scientists and design professionals
with research interests in environmental
psychology and analysis, and appears in
hindsight to have been a rather arid if well-
meaning essay into attempts to better quan-
tify environmental design.” Moffett adds
“that such systematic analysis remains a
niche involvement centered in the academy”
and that achieving “a better understanding
of how built form affects our lives seems to
remain a rather fragmented and largely
unrealized goal.” To represent the several
volumes addressing this concern, we have
chosen Editor David Tester’s introduction to
Volume 23 included as 1974: Methodology.

The last three sections are devoted to the
three of the most influential and accom-
plished books published in the later period
of the first series.

1978: Vernacular is drawn from the wild-
ly successful Carolina Dwelling which
reflected another shift in values that took
place in the turbulent 1970s. Dwellings
editor, Doug Swaim, remembered that
“boomer America was turning towards
localism, ecology and New Age spiritualism.
Modernism and technology were out—
symbolism and cultural pluralism were in.”
In such a context it is remarkable that the
resulting publication turned out so sensible,
revelatory, and downright inspiring. With
its emphasis on two scales— the nature of
settlements in the vernacular landscape and
the values and origins of indigenous struc-

tures it found an enthusiastic audience, and,
unlike carlier volumes, has been reprinted
frequently.

1978: Models is derived from Volume
27: Great Models, insofar as we know the
only book published that consists entirely
of illustrated essays by numerous promi-
nent architects who describe how they
employ architectural models in their
design process. Among the illustrious
contributors were Richard Meier, Michael
Graves, Luis Barragan, and Reyner Ban-
ham. Uniquely conceived and beautifully
produced, Great Models featured an ele-
gant introduction by Suzanne Buttolph
which is reproduced herein.

1979: Precedents represents selected mate-
rial from the groundbreaking publication
Volume 28: Analysis of Precedents by Roger
H. Clark and Michael Pause, then and now
faculty members in the College of Design.
In examples of architecture from many eras,
Precedents revealed the often unrecognized
power of the parts; in so doing, the authors
suggested a useful and resilient method for
generating design concepts.

This book and its successor, Precedents
in Architecture published by Van Nostrand
Reinhold, have achieved international
stature, and the Reinhold edition has gone
through several editions and has been pub-
lished in four languages. If you have not
encountered this important work previously,
the selection presented in this volume is cer-
tain to whet your appetite for more.

This, then, is Continuum, the revival of a
series with a brilliant and innovative pub-
lishing record. Except for introductory

notes, credits and the like, all textual and
visual material has been drawn from previ-
ously published volumes of The Student
Publication of the School of Design, though
new typographic and page compositions
have as their purpose a coherent and visual-
ly appealing product. The editorial team
for the present volume, consisting of faculty
and students from all of the College’s
departments, has sought to look forward
while looking backward, to suggest the
originality and creative impulses of past
volumes re-imagined in fresh and vivid
terms. Thus, a bridge between past and
future has been created and the legacy of
excellence, guided by the purpose to pub-
lish only work of “permanent worth,” is
passed on to those who, it is hoped, will
conceive future volumes with similar pas-
sion and insight.

* The publication’s name has been revised to

reflect the change of the school to “College of Design”
in 2001. Also, the first few volumes of the publication
were titled The Student Publications of the School
of Design. The plural form was dropped early in its
history, and the singular form has been continued in

the new series.
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VoLUME O1.1

A TRIBUTE TO MATTHEW NOWICKI

Lewis Mumford

One of the twentieth century’s most respected
critics and bistorians of American culture, Lewis

Mumford was a visiting professor at the School of

Design in its early years. This memorial tribute
to his fallen younger friend and colleague was
amplified in a comprehensive four-part appraisal
and critique of Nowickis career published in
Architectural Record in 1954.

His architecture recognized no provinciality of time or place of method: it took the
measure of man and sought to bring together the regional and the universal, the mechani-
cal and the personal. Beyond the United Nations, which he served, he saw a united man
and prepared a home for his use and delight. Nowicki graduated from the Polytechnic in
Warsaw and in the brief year before the Nazi invasion, he had risen to the top of his pro-
fession. Following Plato, he held that architecture was essentially a pedagogical art: the
architect was a teacher, a “promoter of new ideas beneficial to the life of man.” He himself
taught by the best of methods: his loving and lovable example. Though Nowicki was too
deeply committed to freedom and democracy to accept the repressive forms of totalitarian
communism, he nevertheless became the inevitable choice of Poland for service with the
United Nations. No member of the distinguished Board of Consultants was better pre-
pared than Nowicki as both architect and designer of cities; few architects anywhere could
match him in his adventurousness and gaiety, his open-cyed daring, his fertility of inven-
tion, his unflagging discipline, his deep sense of duty, above all, in the humility that is
given only to great genius.

Those who know Matthew Nowicki’s work intimately, who can estimate his potentiali-
ties as well as his performances, have no doubt that he, more surely than any of his con-
temporaries, bore within him the seed of a new age. In his designs, spontaneity and
discipline, power and love, form and function, mechanical structure and symbol were
united. That which he left undone through his death must now call forth the creative
efforts of a whole generation.






ON EXACTITUDE AND FLEXIBILITY

Matthew Nowicki

The first issue of The Student Publication was
dedicated to the memory of Matthew Nowicki, the
revered first head of the Architecture Department,
who had just been killed in a plane crash. The
essay reproduced here offers insight into Nowickis
broad humanistic view of architecture as a cultural
enterprise. From the portfolio of Nowicki’s sketches
included in the original publication, we have
reproduced one of his many early studies for the
State Fair (Dorton) Arena and two unexecuted
designs for buildings in Chandigarh on which he
was working just before his death.

Sometime ago our design became a style. No matter how ingeniously we dodge the
unpleasant issue, it comes at us with full force in thousands of creations of the contempo-
rary designer. Our design is a style, with all the restrictions, disciplines, limitations and
blessings that we usually associate with the term. A style in the similarities between designs
differing basically in the purpose of their use and destination, subordinating to its demands
a refrigerator or a motor car, a factory or a museum. A style which perhaps follows sales,
quoting Edgar Kaufman, just as form followed function in the words of Greenough and
Renaissance architecture in the work of Palladio followed its antique models. A style as pro-
nounced, as defined, more limited perhaps, and as legitimate for our times as the style of
Renaissance has been in its days.

In the growing maturity and self-consciousness of our century, we cannot avoid the
recognition of this fact, and we have to realize what it stands for. We can no longer avoid
this term “style” simply because it brings to our minds unpleasant memories. We cannot
keep on pretending that we solve our problems without a precedent in form. We have to
realize that, in the overwhelming majority of modern design, form follows form and not
function. And even when a form results from a functional analysis, this analysis follows a
pattern that leads to a discovery of the same function, whether in a factory or a museum.
Approached in a certain way, an answer to every architectural problem is a flexible space,
with no reason why one flexible space should be different from another, and many practi-
cal reasons why they should be alike.

In saying all this, [ am not an advocate of a diversity in design for its own sake. Such
a diversity is just confirming the rule of regimentation that always is the result of a style.
The more one attempts to escape one’s period, the more a part of it one becomes. The
constructive diversity that provides strength to an expanding and virile civilization comes
through a creative sensitivity to the eternally changing circumstance where “every opportu-
nity stands alone.”

This sensitivity is the main source of something for which I have no better word than
freshness. Freshness is a physical part of youth, and youth disappears with time. This is the
law of life true equally in the case of an individual or a civilization. Freshness can be pre-
served if the source of it depends not on the physical state of being young, but on the con-
sciousness of its origin. Some individuals preserve this creative freshness in their maturity.






Those are the great artists. Some civiliza-
tions preserve this freshness for ages and
then become great cultures. For although
maturity aims at perfection and the stride
for perfection must end with an unchang-
ing standard of classical excellence, the con-
sciousness of the source of freshness can
provide a magnified scope to this stride.
The magnitude of this scope is the measure
of ambitions and strength of a civilization,
and the prophecy of its future achievements.

Thinking in terms of the contemporary,
or should I say modern, period of design,
we realize by now that it has passed its
earthly youth. The experiments with form,
and the new space concept, the playfulness
with “the machine to live in,” the machine
to look at, or the machine to touch, in
architecture, painting and sculpture are more
remote from us than the time alone would
indicate. There was a freshness in those
youthful days of the aesthetic revolution, a
physical freshness of a beginning. There was
a diversity in those days of forms that grew
without a direct precedent in form.

I speak of architecture because it
incorporates the full field of design. In its
changes we can discover those that affected
the interior design, the industrial design,
problems of organized landscape and oth-
ers, with or without a separate name. And
it is these changes of the architectural con-
cept that I propose to analyze with the aim
of establishing our present position in their
chain. From the analysis of these changes I
will not develop any law of analogy, nor
will I make predictions on what will be the
coming change. I propose to define our
present position because this is our strategic
point of departure for the investigation of
the full field of opportunity that lies within
our period.

To define our present stage, I shall try
to trace it to its origins. It scems to me that
the beginning of modern architecture has

its roots in the domestic structure of the
late Renaissance. It was then that the prob-
lem of human comfort was rediscovered.
Functionalism in terms of the importance
of good living was introduced, along with
a number of technical gadgets of which the
stove in Fontainbleu was probably a van-
guard. Architecture descended from its
pedestal of heroism and rapidly started to
grow human and even bourgeois. In France
after the death of Louis X1V, the despotic
“Roi soleil,” the private residence “building
boom” produced a plan in which areas of
different use were defined and located with
regard to one another. The plan of this new
type differed from its predecessor, where a
sequence of rectangular, round, oval and
otherwise shaped interiors had a changing
use, and one ate, slept, or entertained in
any of them, according to a passing or a
more permanent fancy. This change was
not the beginning of functionalism, as
architecture always had to satisfy a func-
tion, but the beginning of its modern
interpretation. Resigning from heroism,
architecture diminished its scale, becoming
cut to size of an ordinary man. A good
illustration of this change is the comparison
between the Palace of Versailles and the
Petit Trianon.

In the change of the predominant scale
and the introduction of the problems of
comfort, we can find the beginning of our
architecture. These changes, essential as they
were, could not alone produce the new
form. Other factors were to complete the
picture of the final change. One of them
was expressed in 1825 by the German
architect, Schinkel, after his visit to the
industrialized Manchester in his famous
question, “Why not a new style?” The eter-
nal desire of change was responsible for vio-
lent shifts of attitude to form through the
nineteenth century. To illustrate this vio-
lence and its extremes, I would like to quote

two striking and not very well known
examples. In the early years of the century,
a French archeologist proposed a system of
destroying the Gothic cathedrals, considered
in the days of the Empire as edifices of bar-
barism. Cutting a groove at the base of the
limestone columns, then surrounding them
with piles of wood and setting fire to them
was suggested. The archaeologist was con-
vinced that under this treatment the unsa-
vory structure would crumble “in less than
ten minutes” relieving civilization of its
shameful presence.

A few decades later Ruskin, paving
the way for the Pre-Raphaelite movement,
wrote in his Modern Painters that no public
funds should be spent to purchase paint-
ings later than Raphael, as the spirit
of art was confined to the medieval period
and replaced later by the superficial tech-
nology of a craft.

Out of these shifts of sympathies came
the consciousness that some basic change in
the eclectic sequence is indispensable. This
was the psychological background to what
we call the “modern” form. And although
we shudder at the word style, Schinkel’s
search for its new expression contributed to
the birth of modern architecture perhaps as
much as any other factor.

No new form of architecture could have
been created with a new structure, and the
psychological receptiveness had to wait for
its fulfillment until the structural possibili-
ties ripened.

The middle of the last century with
Paxton’s Crystal Palace—its modular re-
erection on a new site, its space concept of
openness—created a new era. The follow-
ing use of cast iron, then ferroconcrete and
steel, created the spine of the new frame
structure from those days on dominant in
modern building.

Independence of the partitioning wall
from the frame created the free plan and,



thus, all elements of the new architecture
were present at the beginning of the century.

What would have been the characteris-
tics of modern architecture had it followed
the direction of those early days? Its form,
influenced strongly by the expression of
the structure, would have been intricate
and detailed. The logical development of
the skeleton would have accentuated the
delicate ribs, dividing areas of the building
into supporting and supported members.
The resulting form would perhaps have
acquired the lightness and openness of
lacework filled with translucent or opaque
screen. In its final stage the screen proba-
bly would have been replaced with a sec-
ondary skeleton filling the lacework with
more lacework.

This is the way the gothic skeleton
developed with its stained glass window
and this was the road explored by Paxton,
Labrouste, Eiffel and their contemporaries.
Modern architecture instead chose a road
different in every respect from these expec-
tations. To understand this change of
destiny we have to make a digression.
Architecture with its social, economic and
technical complexities never was in the lead
of aesthetic changes. As a rule it followed
other media of art. The changes of taste in
the nineteenth century, mentioned before,
affected architecture very profoundly, but
they resulted from factors remote to the
problems of building or design.

The great change introduced by the
Renaissance can be quoted here as a strik-
ing example of the same problem. At the
rebirth of the classical idiom, the medieval
gothic structure reached the climax of its
growth. The further life and growth of this
structure was interrupted by an aesthetic
wave unrelated to the technics of architec-
ture. No structural competition to the
gothic building was offered by the new
style. The building methods of the Renais-

sance were crude when compared to the
advanced standard of the medieval mason.
The change in architecture followed the
changing aesthetic of the period and the
responsibility and credit for this change
should rest with its men of letters. In this
way Petrarch and Dante fathered the archi-
tecture of the Renaissance.

A somewhat similar thing happened to
modern architecture. This time the change
of taste was inspired by the painters and
not by the men of letters. The broad and
open mamiere of Cezanne, the architecton-
ic painting of synthetic Cubism introduced
a new taste for the purity and simplicity of
form. The development of the structural
skeleton mentioned before could not be
molded into the new aesthetic. The prob-
lems of structure and materials became sec-
ondary in a period preoccupied with the
aesthetics of form. One has the impression
that for an architect of the early twenties
construction was the necessary evil. Archi-
tecture became “idealized” and “dematerial-
ized.” Colorful planes meeting at the
corners of the cube emphasized the lack of
material thickness. Structural detail was
eliminated to conform to the demands of
purity with the result that the idealized
structure reacted badly to time and weath-
er. A column in this architecture became
simply a cylinder surrounded by planes, a
vertical among horizontals. The contrast of
this juxtaposition had to be achieved to the
satisfaction of the intellect so that no shape
was created without a function which it
should express and serve. But to create the
shape a function was created or convenient-
ly over-emphasized. Here my thoughts
wander to those two massive cylinders
dividing the steps of Le Corbusier’s Salva-
tion Army Paris building. Although
emphasized more than any other structural
element of the building, they function only
as ventilation shafts and now, if technically

obsolete, they may have lost their function-
al meaning, preserving their compositional
importance. This architecture of the “inter-
national style,” romantically disposed to
over-impressed technology, developed a
notion which I shall call the functional
exactitude. The truth of architecture was
considered to be the exact expression

of every function. When building became
technically obsolete and therefore no longer
ideally serving those changing functions, it
was to be removed and replaced by a more
efficient one.

The concept of functional exactitude
found a source of decorative qualities in the
inventive interpretation of human life and
movement. One might say that this archi-
tecture became the decoration of function.
The period of functional exactitude looked
for its inspiration towards the physical
function. The psychological one was not
considered in its philosophy. The concept
of controlled environment resulted and the
main purpose of architecture was to control
physical environment to the physical satis-
faction of the user. The recent changes in
modern architecture are perhaps as basic as
those separating the nineteen twenties from
their predecessors. True, we share our
vocabulary with this period of yesterday
but the same words have for us a different
and often a basically opposite meaning. We
both speak of functionalism but then it
meant the exactitude and now it means the
flexibility. Those are two opposite concepts.
In our thoughts priority often is given to
the psychological and not the physical
human function. The concept of a short-
lived structure removed with the rapid
change of technology is replaced by a
notion of architecture that will be our con-
tribution to the life of future generations.
Le Corbusier introduces a measure on
which this contribution can be com-
posed—the “modulor,” with its mystery
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of the golden section. This measure of
good proportion is most significant for the
change of values. No longer the measure
of functional space, no longer the measure
of time, but a measure of beauty. Whatever
the validity of such a measure may be, it is
interesting to notice that in the sequence
of “time, space, and architecture,” the
emphasis is shifting towards the last word
in terms of the mystery of its art. The

free plan is replaced by the modular plan.
Again, these are two opposite notions. A
module is the most rigid discipline to
which a plan can be subjected. A modular
plan in reality is the opposite of a free
plan. We are no longer preoccupied with
the proximities of related functions but
with the nature of space that leads from
one function to another. It is no longer
“how quickly to get there” but “how to
get there,” that matters most in our plans.
It seems that from a quantitative period
we have jumped into a qualitative one.

These changes are neither as conscious
nor as pronounced to the degree pointed
out in my remarks. It is an irresistible
temptation to express those changes in the
most striking manner. Bug, in order to be
objective one has to realize that a dividing
line between periods can never be geomet-
rically defined. This division can better be
compared to a wide ribbon which separates
and joins at the same time like a gray belt
between fields of black and white.

With respect to the main channels of
human creation, namely the invention and
the discovery, one might say that our pres-
ent period is also different from the yester-
day. The discovery of the formal symbol of
the unchanging laws of the universe seems
to replace the invention of the form with-
out a precedent. The eternal story of gravi-
tation is again consciously contemplated.
We are aware that the form of the discovery
has to change but the object of it remains

the same; over and over discovered in
many ways. Along with these elements of
philosophy we also react in a different way
to the techniques of our craft. Architecture
discovered its own medium of creation and
the difference between this medium and
the others.

Picasso writing recently about his “blue
period” of 1912 and several years later said
that he discovered late the difference
between sculpture and painting. Maturity
brings a “sense of medium” and mature
architecture in the same way discovered the
difference between painting and the art of
organizing accessible space. As a result, we
rely in our expression on the potentialities
of materials and structure almost picking
up the trend of the nineteenth century.
This interest in structure and material may
disclose within the building medium deco-
rative qualities of ornament much too
involved for the purist of yesterday. The
symbolic meaning of a support became
rediscovered and a steel column is used
frankly as a symbol of structure even
when it is not part of the structure itself.

The period of functional exactitude
expressed its mysterious longings for orna-
ment in the decoration of function. This
period of functional flexibility expresses
them in the decoration of structure. Art
tends not only to discover the truth but
to exaggerate and finally to distort it. And
maybe in this distortion lies the essence
of art.

I have described our stage of the modern
design as a style. Will this style repeat the
sad story of other styles becoming an addi-
tion to the repertoire of a future eclecticism?
The life and the decline of cultures follows
an organic pattern which seems to be
inevitable. But the span of life of a culture
and its rebirth into another rests in the
hands of the people responsible for its cre-
ation. Where is the future of modern design?

It seems to me that it depends on the
constant effort of approaching every prob-
lem with the consciousness that there is no
single way of solving it. “Art una-species
mille.” This battle cry of the Renaissance
should be repeated again and again. Art may
be one but there are a thousand species. We
must face the dangers of the crystallizing
style not negating its existence but trying to
enrich its scope by opening new roads for
investigation and future refinements.

“Form follows function” no longer satis-
fies ambitions aroused when form becomes
judged for its universal values, but sensitivi-
ty to the minute exigencies of life remains
the source of creative invention leading
through the elimination of “exactitudes” to
the more important and more general truth

which equals beauty.
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VOLUME O02.3

INTERVIEW WITH LUDWIG MIES VAN DER ROHE

Students Talk with Mies
February 13, 1952

The following article was the result of an interview
between Ludhwig Mies van der Robe and six students
of the School of Design in February 1952. Mies van
der Robe was then director of the Department of
Architecture at the lllinos Institute of Technology.
The interview was tape recorded and transcribed
into the following text.

Q: In what way, specifically, do you train your young architects to understand technology?
Do you encourage them going out into industry?

MIES: We try to train and educate them at the same time. To train them to do some-
thing and to educate them to understand what they are doing and what they should do.

Q: Do you think you can take students in a college and they can be trained to become
architects or is it a process that is peculiar to each individual?

MIES: They can be trained to a certain degree. I think everybody can be trained to a
certain degree, but he has to grow at the same time.

Q: In other words, the training part consists of the use of his tools but beyond that he
must train himself and grow?

MIES: Certainly.

Q: I know that some students feel that architectural schools in general are really teaching
a craft rather than a profession. They are not teaching architecture any longer in the sense
of the Master Builders of the past. I think we both agree that this is very important.

MIES: Certainly. You know, it is very difficult to train and educate somebody for a
master builder. I think that in the Medieval times they had to start as an apprentice and
then they learned something and then they worked more and more and became a master
and so on; there was a great tradition. The trouble nowadays is that there is no tradition
whatsoever.

Q: We haven't accepted a tradition but actually this is our heritage. Don’t you feel we
should continue from that basis rather than cast it aside and start a new one? I don’t

believe we can start a new one.

MIES: No, certainly not. But to understand it is another thing. Some people, when
they see a cathedral, think it is a grand idea. A caprice, but that is not so. It is the logical
consequence of what the Romanesque master builder formed when he tried to build a
solid roof on the cathedrals. That is what I tried to show when I showed the diagram by
Viollet le Duc and when I talked about Berlage.



Q: Do you feel the single greatest charac-
teristic of our society is our technology?

MIES: Yes. Some people think our
problem is the human situation today,
but that is a general problem. That is not
an architectural problem. That is a socio-
logical problem.

Q: In what way specifically, should the
architect be aquainted with technology and
do you feel he should be actively engaged
in determining its future nature?

MIES: You know, technology is neutral.
It can go for good or for evil. It can be
used for good or evil and architecture
should use it for the good; not let it go.

Q: Nor resort to older handicraft methods?
MIES: Yes.

Q: We are more or less aware that we are
depleting our natural resources and in par-
ticular steel, lead, and copper— those
resources used in the building industry. Do
you feel consideration of this fact is of very
pertinent importance to the architect in his
conception of the building? Not only of
being aware of the fact that this is true but
also being actively engaged in his structural
conceptions to minimize their use in such a
way that he will get a much greater advan-
tage per amount of the materials used.

MIES: Yes, but that would not be the
primary consideration the architect should
have. I think since technology, in my opin-
ion, is a great historical movement, we
should work in the framework of technol-
ogy. It is, in fact, the essence of our

time— the inner-structure of the epoch.
There are other things on the side but its
essence is the main field of architecture.

Q: Due to the great concentrations of
power in destructive weapons which can
reach any part of the globe, do you feel it
is a vital necessity for architecture to con-

cern itself with the idea of mobile houses?

That is, houses which are capable of being
demounted and re-erected at different geo-
graphical locations.

MIES: I feel it is avoiding the real solution.

Q: The real problem is to solve the prob-
lem of war, is that what you mean?

MIES: Certainly.

Q: Suppose you were called upon to
design structures for the Army. Then, don't
you feel that there is a great opportunity to
bring in the technology of mobility?

MIES: Certainly. But that would not be
normal and could be changed tomorrow.

Q: In other words, the idea of mobility
is not entirely incongruous with the idea

of design?

MIES: Certainly, it is not, but I see no
reason to move hOUSCS.

Q: Third-year design students are working
on housing for married students and one
of the solutions proposed is a building
complete with packaged utilities which
could be bought at a net cost by the stu-
dent upon graduation and thereby have a
home to live in during the rather uncertain
transition period between graduation and
enterprise stability.

MIES: Should not the college provide
living quarters? It seems again an avoid-
ance of the real problem.

Q: Of course, but as students we are not
always in control of such considerations.

MIES: Certainly, that is true.

Q: The college would have difficulty in
providing such housing. Of course, one
might suggest a subsidy. In other words,
the college must accept this burden or it
must come up with a building system
which adapts technological techniques to
such an extent that it can lower the rent to

very low levels. In conventional construc-
tion solutions, of which we have had bids,
it turns out that it would require $3,000—
$4,000 per unit of 500 square feet and
anything we can devise in multi-story
units comes out much more than $7.00
per square foot.

MIEs: I think that is again avoiding the
real solution. In a time when you spend
$85 billion a year you could build many
fine things at one percent of that figure.

Q: In a sense that is a subsidy idea and
an avoidance of what we are trying to do
in getting a rent which would pay for this
building and yet be sensible.

MIES: Yes, but in my lecture I talked
about how we tried to reduce the sizes of
apartments in Berlin and the bankers got
twice as much, leaving it still too expensive
for the people. It is an economical prob-
lem, not an architectural problem. I think
we must distinguish these things clearly
before we can answer questions of this sort.
Q: Do you feel, as we are often forced to
feel as young architects, that architecture
is part of a parasite on society, and the
way bankers, financiers and real estate
men move around, we are just called in as
bystanders who are going to take whatever
they give us and do something with it.
know you are not in that position, but you
no doubt can understand how we feel.

MIES: You know, there are, in the whole
structure of civilization, some facts which
are given which cannot be changed. Facts
which come from the past. Some have
done something and it has influence. We
can lead and guide these factors of reality
but we cannot change them.

Q: You mean we cannot change the charac-
ter of reality but we can change its direction?

MIES: Yes, but our effect is quite limited
because these facts take their ultimate way.
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Q: What you mean is that you may, for
a time, force a deviation but eventually

they will fall back into their former line
of force.

MIES: Yes. That is a mistake many peo-
ple make. They believe they can change
reality but that is not the case.

Q: To get back to the question of technol-
ogy. As an example, let us consider the
Gothic period which had a very logical
development and solution of a functional
problem. Do you think the attempts of the
Gothic architects to achieve verticality and
use stone in pure compression was entirely
due to the idea of solving a vaulting prob-
lem or do you feel that the religious fervor
of the period was also instrumental?

MIES: It may have had an influence to
find a way of doing things. All these factors
of reality and ideology are interplaying but,
in fact, the reality is all important. For
instance, the Romanesque architects could
have said that the wooden roof was good
enough, but technology, for instance, in
our time, depends on the masses and the
masses depend on technology. We could
not live otherwise. And technology is what
we see. Our whole way of seeing and think-
ing is determined by it. For instance, we
like a very simple glass. We take preference
to the simple form, the technological form.

Q: Yes, but as you were talking of Saint
Thomas Aquinas and logic in your seminar
a thought kept running through my mind
about the distinction between logic and
emotion. Logic is not only an analytic state
of mind.

MIES: Yes, but you can prove something
logical by reason. You cannot prove feel-
ings. Everyone has emotions and this is the
hell of our time. Everyone says they have a
right to their own opinion but they really
only have the right to express their opinion.

Q: However, in attempting to prove
something by reason don’t you feel that
you are guided along a certain path by
intuition? Logically one might not be able
to determine an ultimate result by any of
its effects. However, intuitively you feel
one or another direction is proper. Once
you have determined your course, you may
begin application of reason.

MIES: Why certainly, I often experience
that my thoughts have to be controlled by
the work I have done. Sometimes, out of
the work I have done, I have a certain
direction. I am convinced of the impor-
tance of technology but that was a long
process. I could not read it in a book and
it wasn't dessert served on a lunch plate.
Little by little, one thought is put to anoth-
er. One is doubtful of a thousand things in
this process but by experience and logic
you may build upon these thoughts, until
you achieve a real conviction and, in the
end, you have such a strong conviction
that no one or anything in the world could
change it. That is the way it has to be. I
don’t know if I told you about the time I
had 3,000 books in Germany. I spent a for-
tune to buy these books and I spent a for-
tune to read them, to study them. I brought
300 books with me to America and I can
now send 270 books back and I would lose
nothing. But I would not have these 30 left
if I would not have read the 3,000.

Q: In the real analysis those book rejec-
tions were as valuable as the ones you kept
because they provided you with a very
valuable negative knowledge.

MIES: Most certainly. It is exactly what
research means. Research does not mean to
get only positive results but rather to get at
the facts. I don’t know if someone told me
or I heard it on the radio concerning this
story of Edison. His assistant was deplor-
ing the failure of 800 experiments on fila-

ments for electric lamps and the resulting
waste of time. Edison said, “What! Waste
of time? We have proved that 800 things
do not work.”

Q: That is saying, in essence, that any suc-
cess is a compilation of failures.

MIES: Yes. That may be said.

Q: I'm glad you brought up this question

of people having the right to their opinion

because that is one of the misconceptions

of a democracy.

MIES: Yes, but we must organize our
considerations in a more concrete manner.
In a democracy we have the right to
express our opinion but as a human being
we have the duty to formulate a clear opin-
ion. Not just some assumption out of the
clear blue sky.

Q: Yes, but the general masses conclude
that since everyone has the right to his
own opinion, every man’s opinion is as
good as the next man’s.

Q: It really is an encouraging thing to find
two people who have a great deal of faith in
technology and in man’s ability to control
his thoughts, his actions, and his environ-
ment for instance, as Mr. Fuller and your-
self, and arrive at completely different
solutions to their problems while complete-
ly within the framework of technology.

MIES: Why certainly. The whole world is
similar. There are fir trees and pine trees
growing in the same environment.

Q: For example, there are millions of solu-
tions to the same problem.

MIES: I would say there are a variety.
Somewhat they are limited. Let us take the
closed plan and open plan. In designing a
house you could use the open plan and
develop one, two, three, maybe ten solu-
tions. You know, people think with the
open plan we can do anything—but that



is not the fact. It is merely another concep-
tion of space. The problem of space will
limit your solutions. Chaos is not space.
Often [ have observed my students who
act as though you can take the free stand-
ing wall out of your pocket and throw it
anywhere. That is not the solution to
space. That would not be space.

Q: The problem of accuracy always pres-
ents itself when you think of Mies van der
Rohe. One gets the idea that there is an
exact place for each element in a building
and it must be exact. However, there is a
certain magnitude of accuracy. How close
does it have to be? In talking to a number
of your students, they have discussed how
they work for days upon the preciseness of
a composition. I wonder if that preoccupa-
tion with accuracy is the fundamental
thing or whether it is superfluous to the
real conception.

MIES: If you have the conception why
should it not be executed with the greatest
accuracy?

Q: I 'am only trying to get it straight
whether you may not have the conception
without extreme accuracy.

MIES: You could, but it would not be an
accurate expression of your conception.
Accuracy is not the conception, but you
must have the clearest expression to get at
the essences. Take a sentence. When 1 have
a thought and try to express it, I work on
it and I work on it and I work on it. May I
repeat a few sentences from what I read at
the close of my seminars? “Architecture
depends upon its time. It is the crystalliza-
tion of its inner structure.” I worked on
these sentences for weeks. It is not just say-
ing things. It is thinking them. Let me give
you another example. “Form must be the
form of the mind, the manner of not say-
ing things, but of thinking them.” John
Cocteau said that. I have something else.

“Construction, the framework, so to speak,
is the surest guarantee of the mysterious
life of the works of the mind.” “Everything
that is beautiful and noble is the result of
reason and calculation.” Now tell me who
said that? Baudelaire, the French poet.
Even he thinks construction is important.
Only the architect does not think so.

Q: Whenever one thinks of exhibition
buildings one thinks of the Barcelona
Pavilion. What social implications do you
feel exhibitions have?

MIES: Philip Johnson’s book on me con-
tains my thoughts concerning the nature
of exhibitions and I still believe in them,
so if you would read his book it would
answer this question. I will tell you a story
of the Barcelona Pavilion, however, which
might interest you. One evening as | was
working late on that building I made a
sketch of a free standing wall, and I got a
shock. I knew that it was a new principle.

Q: I'm glad you mentioned that because
I'm sure you are aware that the general
conception exists that your architecture
comes from the intellect and therefore is
very cold and calculating. However, we are
aware, and this statement is a confirma-
tion, that the idea is incorrect.

MIES: I am not a sentimentalist. The
so-called humanists say that. They should
define what is human. Let me ask a ques-
tion. Do they have a patent on humanity?
I'm living too. I have talked to people like
that and asked them why they think they
are the only ones who are human. But one

thing is sure. [ am not a sentimentalist.

Q: When you say you got a shock it

is obvious that such an experience is
extremely emotional and this immediately
puts the lie to these rather uninformed
statements.

MIES: Certainly. The shock is emotional
but the projection into reality is handled
by the intellect.

Q: I was very interested in your statement
that you were not doing furniture anymore
because you could not find anyone to
make models. Real craftsmen.

MIES: Yes. In Europe you find many
small shops to do this type of work. In this
country the large factories are interested in
terms of 100,000 chairs. They are not
interested in getting chairs, but in making
them. I have used many modern chairs
and [ become tired after 10 or 15 minutes.
When I made a chair, I sat in it for hours.
I did not answer the phone or anything
because I wanted to discover when I would
get tired. A simple ordinary old fashioned
chair such as the one you are sitting upon
(high back maple chair with straw seat) are
more comfortable than most of the mod-
ern chairs. You do not become tired
because you can move a little. In the mod-
ern chairs you cannot move. The angle

prevents movement.

Q: You must leave now, but before you
go, let me express our deepest gratitude for
your consent to this interview and be
assured that you leave us with a great
amount of respect. We sincerely hope you
will return soon.
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VOLUME O9.1

INTRODUCTION
Eduardo Sacriste, Jr.

Eduardo Sacriste, Jr., a distinguished Argentine
architect-educator, provided this introduction to
Building Footprints. The forty-five building plans
originally presented in that issue were drawn at
the same scale by his architecture students at the
University of Tucuman in Argentina. A selection
of six examples is reproduced here.

BUILDING FOOTPRINTS

When we walk by the muddy shore of a lake and see the footprints of animals, we can
say that there stood a horse, a cow, an elephant, a snake, a crab, a bird. If we do not rec-
ognize the footprint we can guess quite easily the kind of animal that has left its mark. In
other words, we can classify the footprint into some group. We can guess the volume, the
weight and other particulars of the animal. We can judge because we have a visual educa-
tion in footprints.

With the plans of buildings the same should happen as with animals. If we have a
visual education we should be able to recognize the style of a building, the period, the
techniques, the materials and the social conditions that the plan expresses.

The ground floor plan of a building is like a footprint. It is the essence of the building.
The technical problem of architecture has always been the roof: to span, to defeat gravity.
When we put a structure into the air, a play of forces takes place. The resultant of this
play of forces ends with an impact against the ground; this impact is the footprint of the
building. Then those forces dissipate into the earth through the foundations. This charac-
ter of the floor plan — to be the impact of the resultant of a play of forces — is what gives
it its importance. It is in many ways like an X-Ray of the building. In the plan we find
clearly expressed the technical system and the social conditions that made it possible, the
space, the height, the rhythms and so on. “The plan has within itself the essence of the
The law of the building is written on the floor.”

» «

sensations.” “It is a summary.

Because of this ability to judge the building from the footprints we can find, today, many
things of the past which would otherwise be lost. Tel El Amarna, Mahenho Daro and Prienne
are examples. In England, in Old Sarun, we have the opportunity of secing the footprint of a
Romanesque church. How suggestive is this footprint! Looking at this plan in full size on the
ground we can imagine the rhythms, the spaces, the sections of that vanished church.

The plan is not an arbitrary thing, not a pretty picture to admire for its own sake. It
is the result of much experience and research. A plan is like a decantation of wine—it needs
time to settle. This is the reason that the plan is so rich in expression and in intensities.
There is no difference between the plan of a house and the plan of a temple within this con-
text. Both change slowly, with time, with feeling, with the new ways of life. The history of
architecture should have as one of its aims to acquaint us with the footprints of each epoch.
It should teach us how to read in the plans of the past the life, the struggles and the joys of



the people who supply the imprint. A com-
parison of plans is illustrative. It helps us to
realize the scale, techniques, spaces and
social conditions of different times. Yet,
what generally happens? Our books on his-
tory will show the plan of a big building like
St. Peter in Rome at a small scale and the
plan of a tiny cathedral as at Athens at a
larger scale. We are misled.

If we compare our own plans with
plans of other good buildings, we will profit
by the accumulated experience that is the
history of architecture. In this way, we can
visualize more easily the kind of space we are
creating and the scale of our own structures.

Aside from the profit, we can draw from
comparing plans, the study of plans of well
known buildings should be for an architect a
joy and a source of pleasure. When an archi-
tect looks at the plan of a Roman, a gothic,
or any other good building, he can see many
things and can imagine many others. I con-
sider that for an architect a “visual educa-
tion” in plans of buildings is a necessity.
That education will enrich his knowledge
and experience and will help his judgment
and sense of self-criticism.

But looking at this collection of plans,
all at the same scale, we can see and under-
stand many other things; for instance, in
the plan of the Hypostyle Hall at Karnak

we see the strong emphasis on the longitu-
dinal axis, and we understand how right is
Spengler when he says that, for the Egyp-
tians, space existed at the moment the pro-
cession was moving along this axis. He is
right also when he notes that the temple
was the Egyptian model of life: a straight
line that we must follow from the day we
are born until the day we die, whether we
like it or not.

Then, if we compare this plan with the
one of the Hundred Columns at Persepo-
lis, we can see how different they are—as
space—although they have a very similar
appearance; there is no dominating
emphasis in any direction at Persepolis.
This is a room in which to move to and
fro: a throne room.

If we compare then the plan of the
Johnson Office of Mr. Wright, we can state
without doubt that the columns in Racine
are for the sake of the spatial sensations
Mr. Wright wished to create, not for any
technical reason.

Through this comparison we can realize,
possibly for the first time, the real size of
St. Peter in Rome, of Ronchamp, and of
the tiny Cathedral of Athens. We can
understand Bramante’s idea of St. Peter
when he explains it saying, “I will place the
Pantheon above the Basilica of Maxentius.”

We can learn much when we study
the plan of the small Temple of the Bull in
India. We see how rich is the space and the
variety of the temple despite the fact that
the plan is laid out on a strict ten foot
module; all the building is built using
granite pillars, slabs and lintels of this
dimension.

It is possible that, as a result of this
review of plans, we can better understand
the richness and variety that has been
attained by architectural creations through-
out history, despite the generally limited
list of materials available—stone, brick,
concrete and wood. We can see that rich-
ness and variety do not lie in the materials
but in the spirit and intelligence of the
people who develop the different structures
(constructive ideas) in answer to their
physical and spiritual needs. After the
nineteenth century things began to
change. Society became more complex.
Population increased and new materials
began to appear, such as steel and rein-
forced concrete. Now, today, a new scale
and a new footprint are emerging. A new
chapter of possibilities is open. When the
great problems of our present society begin
to be solved, we shall have new plans, at a
new scale.
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Pantheon, Rome (Italy) IT Century
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The Cathedral of Notre Dame, Paris (France) XII Century
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The Basilica of St. Peter, Rome (Italy) XVI Century
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Church of Fatima, Buenos Aires (Argentina) XX Century

Notre Dame Du Haut, Ronchamp (France) XX Century
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Johnson Building, Racine (U.S.A.) XX Century

I

37









40

VOLUME 10.1

STRUCTURES OF
Eduardo E Catalano

Eduardo Catalano is an internationally prominent
architect, educator and author. He was head of
the Architecture Department in the School of
Design from 1951 to 1956 when be initiated
studies of warped surfaces that led to this

original publication. The designer of numerous
acclaimed buildings, Catalano has just completed
Floralis Generica, a towering and poetic work of
public art in his native Buenos Aires.

WARPED SURFACES

INTRODUCTION:

The Hyperbolic Paraboloid, a double-curved surface generated by the displacement of a
straight line, and commonly described as a saddle shape, has become the unit-theme of
many structures built all over the world during the last decade. The first known structural
development based upon such units was introduced in France by Bernard Laffaille, who
in 1933, built at Dreux the two-sided cantilevered structure shown on the opposite page.
As the result of such experimental work, he published two years later the “Memoirs sur
LEtude Generale des Surfaces Gauches” in the journals of the Second Congress of the
International Association of Bridges and Structural Engineering.

In 1936, the French engineer F. Aimond published the most complete study ever made
on the subject, in the fourth volume of the above mentioned journal, called “Treatise on
the Statics of Hyperbolic Paraboloid Shells not Stiff in Bending.” This study covers a
structural analysis of these warped surfaces, as well as both simple and elaborate geomet-
rical combinations of Hyperbolic Paraboloid units to enclose varied spaces. During the
same year, L. Issenmann Pilarski, in his book Caleule des Voiles Minces en Beton Arme,
published by Dunod in Paris, France, included part of the studies made by Laffaille and
Aimond, thus completing the original bibliography on the subject.

Although the Hyperbolic Paraboloid had been well known as a geometric surface, it
was not used until 1933 as a structure. Only Antonio Gaudi, the Spanish architect, saw
the architectural and structural possibilities of such surfaces, before Laffaille and Aimond.
In the basement of La Sagrada Familia, Gaudi’s unfinished church in Barcelona, Spain,
there are two plaster models of structures formed by three rhomboidal units of Hyperbolic
Paraboloids, combined in a hexagonal plan. They are advanced for the period in which
they were conceived, and constitute perhaps the best examples of Gaudi’s structural ideas.

After the first structures were built by Laffaille, the Italian engineer Giorgio Baroni built
several industrial roofs using units of Hyperbolic Paraboloids for the Alfa Romeo factory in
[taly. The impact of these constructions was reduced, unfortunately, due to the outbreak of
the Second World War, which completely paralyzed all civil construction in Europe.

The rebirth of the Hyperbolic Paraboloid came in 1950, when it was used as a saddle-
shape in the Cosmic Ray Pavilion of the University City of Mexico. This construction



constitutes the beginning of uninterrupted
structural developments by the Spanish
architect, Felix Candela. With the persist-
ence present in the best builder’s tradition,
and with his constant exploration of the
structural and visual richness of the Hyper-
bolic Paraboloid, he has made a lasting
contribution to the art of construction.
The material published here is based
upon studies made by the author since
1952 as a part of his courses in architectural
design at the School of Design in Raleigh,
North Carolina, and later at the School of
Architecture and Planning at the Massa-
chusetts Institute of Technology in Cam-
bridge. Some of these studies were
developed by students in their attempt to
understand the geometric, structural, and
architectural characteristics that result from
the combination of Hyperbolic Paraboloid
units, through the construction of models
in varied materials, techniques and scales.
The accompanying plates attempt to
convey to the reader how combinations of
these nonplanar, four-sided surfaces of
great structural efficiency can create almost
endless architectural spatial relationships.
We hope that those who may be inter-
ested in these forms for architectural use

do not blindly translate them into build-
ings. Here, they purposely have been
reproduced solely as three dimensional
organizations of the four-sided units, inde-
pendent of the lengths of their sides; of the
angles formed by their sides; of their cur-
vatures; materials and surface treatment;
and independent of their scale in relation
to any element of reference or to any given
environment. Misinterpretation of these
variables undoubtedly will transform a
potentially valid visual event into an actual
visual offense.
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UNITS OF HYPERBOLIC PARABOLOIDS—THEIR POSITION IN SPACE

The structures described in the accompany-
ing plates are based on the combination of
four-sided warped surfaces, which are por-
tions of the boundless surface of double
curvature, called the Hyperbolic Parabo-
loid. This surface either can be generated
by the translation of a given parabola, par-
allel to a xz-plane, along any given parabola
contained in a yz-plane, or by the displace-
ment of a straight line called a generatrix.
Such a generatrix is displaced parallel to a
plane director, along two nonplanar
straight lines, called directrices. Thus, the
Hyperbolic Paraboloid is a ruled surface of
compound curvature. This curvature usual-
ly is described as negative curvature,
because the focus of each curve is placed at
different sides of the double-curved surface.

The small portions of the Hyperbolic
Paraboloid previously mentioned can have
any position in space, depending on the
position in space of the particular Hyper-
bolic Paraboloid to which they belong.
There are three typical positions which a
Hyperbolic Paraboloid may have, related
to orthogonal planes of reference.

In an attempt to describe these typical
positions, each of the four accompanying
figures presents the vertical, horizontal,
and third projections of a Hyperbolic
Paraboloid containing a given unit. For
clarity, in the figures the boundless surface
of the Hyperbolic Paraboloid has been lim-
ited by a circular dotted line. In each fig-
ure, the vertical projection at upper left
shows the front view of a Hyperbolic
Paraboloid with a #nir limited by four
straight line generatrices. The horizontal
projection, at lower left, shows only the
plan of the unit with its two sets of genera-
trices. The third projection, at the right,
shows the lateral view of the Hyperbolic
Paraboloid containing the same unit.

FIRST POSITION: The Hyperbolic
Paraboloid has its Z axis parallel to the
planes xz and yz. Under this condition
each set of generatrices is horizontally pro-
jected as parallel lines.

SECOND POSITION: The Hyperbolic
Paraboloid has its Z axis parallel only to
one plane, either xz or yz. Under this con-
dition each set of generatrices is horizon-
tally projected as non-parallel lines.

THIRD POSITION: The Hyperbolic
Paraboloid has its Z axis non-parallel to
either plane xz or yz. Variation A: When
the Hyperbolic Paraboloid is inclined
along a plane parallel to one of either set
of generatrices (Plane Director), only such
a set of generatrices is horizontally project-
ed as parallel lines. Variation B. When the
Hyperbolic Paraboloid is inclined in any
position other than the examples previous-
ly described, both sets of generatrices are
horizontally projected as non-parallel lines.

Generalizing then, it can be said that the
degree of parallelism shown by the hori-
zontal projection of the generatrices indi-
cates the relative position in space of the
mentioned units. The closer the parallelism
among the generatrices of each set, the
more vertical is the Z axis of the Hyper-
bolic Paraboloid that contains the axis.

This degree of verticality of the Z axis
has paramount importance in the determi-
nation of the values of the internal stresses
developed within each unit. Structurally
speaking, a Hyperbolic Paraboloid per-
forms more efficiently with its Z axis paral-
lel to the forces impinging upon it, which
are fundamentally vertical ones.

The reader, by observing most of the
plans of the following plates, can easily
determine, through the varied degrees
of parallelism among the generatrices of
each set, how inclined the Hyperbolic

Paraboloid to which the unit belongs, is.
Through awareness of such inclination, we
can determine how close the unit is, to the
ideal position in space, described in the
First Position.

Structures designed by combining
units belonging to Hyperbolic Paraboloids
with Second or Third Positions in space
have not been frequently used, perhaps
because a more complex stress analysis
than the one required for the First Position
is involved; and also because Hyperbolic
Paraboloids have not yet been studied long
enough to discover all their structural,
three-dimensional, and architectural
possibilities.
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VOLUME 09.2

REINFORCED CONCRETE SHELLS

Felix Candela

The Spanish-born architect Felix Candela,
who practiced extensively in Mexico and also
internationally, was a pioneer in the design of
thin shell concrete structures and in methods
of mathematical analysis. The text presented
here is the introductory part of a much longer
article; most of the remainder details his
techniques of structural analysis.

The construction of curved laminar structures of reinforced concrete has experienced a
notable increase in the last ten years. Judging from the considerable number of projects
appearing in professional journals in which such structures are employed, the growing
interest that its constructive and esthetic possibilities has awakened is clear. Nevertheless,
the interest of architects and engineers in this type of construction has not been preceded,
nor even accompanied, by the discovery or natural evolution of trustworthy methods for
the stress analysis of such structures and even less of methods sufficiently simple so as to
regulate their application so that they can be used by the non-specialist engineer. Both the
design of such structures and the previous choice of their form and disposition are general-
ly made in a somewhat arbitrary manner because of the lack of a body of doctrine avail-
able for general knowledge. This obliges those who have devoted their efforts to the
investigation and construction of laminar structures to try to examine publicly the present
state of the problem of their design and especially to circulate knowledge as to the reason-
able possibilities of execution of the different forms known and the conditions that must
be fulfilled for new forms that may be proposed.

Among the various points to which I will be referring in the course of this article, the
following should be pointed out:

a) The problem of form in relation to structural behavior and the present possibilities

of calculation.

b) Limitations imposed by the necessity of calculating the stresses previously and by
the economic condition that the cost of the calculations must not exceed a small
percentage of the total cost of the structure; the practical impossibility of making
an exact analysis for all the possible cases of load.

¢) Influence on the project of the size or scale of the structure.

d) Difficulties and inconveniences of analysis by means of tests made on reduced models.
Under the name of the “shells” are usually grouped a series of structural forms whose
structural behavior differs essentially, however, from one type to another in accordance
with the shape of the surface. An adequate definition of what is to be understood by a so-
called “shell” would help considerably to avoid confusion and constitutes the first step in

any explanation of a general nature.
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It would be clearer, in my judgment,
to use the general name of “laminar struc-
tures” for all those structures in which the
thickness is very slight in relation to the
other two dimensions and to restrict the
use of the term “shell” structures to those
laminar structures which would be capable
of working, under normal load conditions,
with membrane stresses only; that is to
say, without bending stresses. Let us call
“membrane stresses” those that are uni-
formly distributed in the laminar thickness
and act parallel to the plane tangent to it
at any point.

One essential condition to prevent bend-
ing is that the surface which constitutes the
shell be of a double curvature; that is to say
that it has a geometrically immutable form
as long a considerable lengthening or short-
ening is not induced. With the relatively
inextensible materials that are used in con-
struction, with reinforced concrete particu-
larly, such longitudinal variations are
possible only when the membrane stresses
(of compression or tension) reach very high
values which exceed the elastic limit of the
material. This means that if it is possible to
analyze the membrane stresses that are pro-
duced in a shell structure and if the result-
ing stresses do not exceed admissible values,
bending that would have to be accompa-
nied by change of form or of curvature of
the surface cannot appear; and it is not
necessary, therefore, to go back to the gen-
eral theory of bending for the study of the
structure. It is curious to observe the fact
that the majority of theoretical studies do
not seem to take into account the proper-
ties or characteristics of the geometric
shape nor the practical impossibility that
there may co-exist in the elastic range
bending and membrane stresses. So that
bending may occur in the elastic range the
membrane stresses must have surpassed the
elastic limit and be acting in the plastic

range; and, therefore, the whole precious
mathematical artifice of the general theory
of bending falls apart.

An intuitive demonstration of the pre-
ceding can be obtained by considering a
revolution dome with loads parallel to its
axis and symmetrical around it. So that
bending or changes of curvature in the
meridians can appear, for example, it is
necessary to shorten certain parallels and
lengthen others. Observe also what hap-
pens upon trying to produce a dent in a
sphere by applying a concentrated pressure
at some point. It is necessary in this case
for the surface immediately around the spot
of application of the pressure to lengthen
concentrically to allow a surface of greater
area to pass through. This is perfectly possi-
ble in a rubber ball which is made of a very
extensible material but cannot occur in one
of concrete until the tensile stresses along
its circumferences have exceeded the elastic
limit of the material.

In summary, it can be said that a surface
of double curvature, completely flexible but
not extensible, has an immutable form
under the action of any loads. There is no
purpose, therefore, in trying to extend the
funicular concept to surfaces, attempting to
shape them in accordance to the distribu-
tion of permanent loads and giving rise to
surfaces called “velarias” or “anti-velarias”
(the shape of sails). An arch, which is a lin-
eal structure, can only work with direct or
membrane stresses, without bending, when
its form coincides with the funicular of the
loads, but a surface structure of double cur-
vature develops only membrane stresses
under any system of loads. This is a prop-
erty that nature makes use of since all natu-
ral shells, and particularly those of stony
materials like an egg or a snail, use forms
of double curvature. Since it is not neces-
sary in this case for the surface to have any
resistance to bending, its thickness can be

reduced to the minimum economically or
practically possible, obtaining in this way
the two fundamental advantages of this
type of structure: reduction of its own
weight and the possibility of adapting
itself structurally to cases of unforesecable
loads without ceasing to behave as a mem-
brane...Keeping in mind that such behav-
ior is fundamentally more economical than
that of bending, since stresses are shared
uniformly in the section, double curvature
surfaces are the most interesting from the
structural point of view and the only ones

that should be called shells.
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VoLUME 11.1

A THEME CENTER FOR A WORLD’S FAIR
TWO SURFACES OF REVOLUTION

Horacio Caminos

Horacio Caminos, a legendary professor of
architecture at the School of Design from 1952
to 1961, initiated this remarkable study which
became the vebicle for an architecture studio
project in 1960-61. Caminos also had faculty

positions at the University of Tucuman (Argentina),

The Architectural Association (London), and The
Massachusetts Institute of Technology.

Two studies of different nature are presented here. The first one is a schematic description
of a building for a World’s Fair which attempts to formulate a set of questions and to
evolve a set of assumptions. It includes three similar projects that are variations of the
same basic limitations. They are recorded in notes, drawings and models.

The second one, on the hyperboloid and torus, is an elementary compilation of geo-
metrical information about two surfaces that may have application in the construction of
buildings. It was prepared mainly with the purpose of determining different manners of
dividing the surfaces and subsequently of defining them with linear straight segments. In
both cases the simplest method of plane sections was used. The presentation of the two
surfaces follows the same sequence: a brief description of their geometrical properties as
well as some algebraic expressions; generation; plane sections; rotation and translation of
these sections; division of the surfaces in triangles and/or diamonds. At the end of each set
of drawings a few photographs are included showing the generation of the surfaces by
rotation of lines and planes. The last technique of study and representation deserves
indeed a more thorough consideration than the one given on these pages.

These studies are presented together because they were contemporarily developed as
parts of one problem. They retrace a long, although sporadic, period of incubation. They
were sketched at length during the spring of 1959. It was not until the fall of 1960 that
they had the opportunity to be prolixly developed with the cooperation of the students of
the Fifth Year Architectural Design Course. Finally, models were completed during the
summer of 1961.



51



0 S T A

h..u
XS
St

P ALEERSN

77
7

A7
,/.'1:....-
H

LA
S

o
<

SR
QR

§¢'0
X
’0’0’

NS

oS
oSS

o

o,
.

s
]

9,
3,

Y

O

3

H

‘= Ama o

]

N

N7
N
A
NS
Oy bt

4

2
=
2

-k

\

==

N7
X
SR
?5&&&&.‘&.0.0.0.0940%3;/

7
N

o
I corer

OO ™ f T
L0009 00099 008NN\
A
I OO0

M &N".O 0,\\

\

0
AN
AN

N

W



53

N
Y L |
S Y L]
_ = =S S
|
S s gy
SESs=sSSN /UUDDD
g - S8
S\
3
52 ) S
N
X
AR
Aﬂﬁﬁﬂ?%ﬂ M
« SO M
| 1
ge5 iz ccccomiuns
e
= S
o a==tts
4 =
2 N

RSN

2SS "‘

N SNV
SN
W
vl
) uwv
I~

KLY

Y/l
V108
AT




54

VOLUME 11.2

SOME CONSIDERATIONS ABOUT
STRUCTURAL ARCHITECTURE

Pier Luigi Nervi

Pier Luigi Nervi, a visiting lecturer at the
School of Design in 1956, here explores the realm
of structural architecture, which he believes is in
need of a clear definition. He states that there are
three essential conditions, and in expanding on
these conditions he makes positive contributions
toward an approach to the means, methods, and

ends of architecture.

The following lecture was delivered by Mr. Nervi
on April 10, 1961, at The Massachusetts Institute
of Technology for its centennial celebration and was
published by permission of the author.

In the last few decades, the ever-increasing sizes needed for the most representative build-
ings of our time have brought to the forefront the problem of their structure. In many
cases, structure has become a factor of such formal and dimensional importance as to
become the main protagonist of its architecture. It may, therefore, be interesting to exam-
ine certain characteristics of the structural problem and try to define the basic concepts
underlying true structural architecture.

Structural architecture as we see today, or as we may expect to develop in the near
future, has not many examples in history until about the middle of the Nineteenth Centu-
ry. In fact, the only example of true structural architecture—that is, of structure which is
visible from both outside and inside and is the determinant of architectural design—is the
Goth—more precisely the great Gothic cathedrals.

The great masonry structures of the Roman period cannot be defined as true examples
of structural architecture because of the static nature of the masonry bulk and of its plani-
metric disposition, which prevent the structure from becoming apparent cither outside or
inside. In fact, if we look at that wonderful work of art which is the Pantheon in Rome,
we do not find any element either internal or external which may reveal to the onlooker
the method by which the balance of mass was achieved nor how thick the walls might be
which gave it equilibrium.

With the advent of the Renaissance and the return of to the construction methods of
Roman times, great masonry structures were erected, but none of them were in any sense
real structural architecture. In fact, if we observe the interior of that extraordinary architec-
tonic monument, which is St. Peter’s in Rome, it is easy to see how the decorative ele-
ments not only are not deriving from structural reality but in many instances they display
structural themes which have nothing to do with reality.

I believe, therefore, that it is desirable to give a definition of the essential characteristics
of real structural-architecture. A clear definition seems, to me, very important, because in
recent architectural critiques we find real confusion of terms. Structural architecture is

confused with false or merely formal structural systems.
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I believe the essential conditions of struc-
tural architecture to be as follows:

1. It must give a convincing answer to a
real and authentic static necessity and
be determined by it.

2. A static constructive scheme should
become visible and comprehensible
inside and outside.

3. It must express frankly the material
with which the structure is executed
and find in the technological character-
istics of the material itself the sources
and ways, as well as the details, of its
architecture.

The first condition refers to the effective
presence of a static problem of such nature
as to demand a great resisting system and
to the fact that it becomes visible and com-
prehensible to the person looking at it.
Structural architecture needs great dimen-
sions. This is important to remember;
sometimes one sees structural solutions of
very slight, static importance, such as lictle
projections, small doors, or short spans,
designed in a way which would require
much greater dimensions to be right. The
result is that we receive an unpleasant sen-
sation which is similar to a caricature of
something which is important and worthy
of respect.

Similarly, from my point of view, we
cannot define structural architecture as
those works in which a formal idea is devel-
oped almost as a piece of sculpture of lim-
ited scope in itself but blown up many
times in size through technical acrobatics
and pretending to acquire architectonic
definitions and functions.

True structural architecture is the result
of a dialogue between the designer and the
natural laws which regulate the equilibrium
between forces acting upon a material and
its capacity to resist them. The severity of
this equilibrium defines the tone of the dia-
logue and its conclusions.

To design a structural architecture means
to translate in intuitive terms or through
mathematical calculations an equation
posed by natural laws in such a way that
the results are understood even to the lay-
man, who more or less consciously must
evaluate the essential lines and derive from
them a sense of satisfaction. It is in fact
true (and it is proven by the wonder intu-
ition of all great architects and of the very
good workingmen) that even the layman
possesses intuitive aesthetic sense, which
may be confused as to its essence but gives
him nevertheless satisfaction as he contem-
plates a structure correctly designed.

Even more difficult, just as one tries to
define beauty, is to tell on what elements
the aesthetics of a structure rest: that is,
when does a structure become beautiful
architecture? I believe that the conditions
of beauty are always found in harmony of
proportions, in the loving care of details,
and also in the expressiveness of the cle-
ments or forms which are derived by the
correctness of the assumptions.

An eloquent example of this is given by
one of the most beautiful bridges by Maillart,
in which the characteristic profile of the
three-hinged arch is exalted probably
beyond its static necessity.

As to the third condition, that is, on the
appropriate use of the material which gives
static substance to the structure, it seems to
me so evident as not to require any special
comments. More interesting is to observe
that the details which provide the aesthetic
expressiveness of the structure must con-
sciously meet the special technological
characteristics of the material itself. In
other words, each detail of construction
must be in accord with the special quality
or characteristic of the material and from
this accord will result architectural effec-
tiveness. It is enough to study the Gothic
buildings to value the importance of this

condition. The small details, even the
decorative ones, are the result of the condi-
tions of workability or static function of
the stone itself and in such a way that it is
difficult to separate in the creative act the
technician from the artist.

In the last few decades, structural
architecture has reached a more rapid and
promising development, mostly because of
better use of concrete, of new technologies
in welded steel, and in the very promising
aluminum alloys. There is intrinsic beauty
in aluminum; it has qualities resembling
those of steel, and through extrusion one
can obtain shapes of very large dimensions
and of any desired profile; it possesses
resistance to atmospheric agents and offers
a wealth of opportunities for creative struc-
tural architecture.

It is impossible for me today to examine,
even briefly, all these fields of which we see
every day new and ever more expressive
examples. I will limit myself to some refer-
ence to concrete structures. This marvelous
material, which is without precedent in the
history of construction (stone made by
man and capable of resisting tension), pos-
sesses the great quality of not having a spe-
cific form of its own but of being ready to
assume any form one wishes to give it. As a
material, it possesses all the characteristics
needed to become the great protagonist of
present and future structural architecture.

With concrete, the problem moves from
the material itself to that of the forms
which contain it. And if we are able to
solve the problem relative to its execution—
and we have now many means to do so—
we can reach almost complete design
freedom. Floor beams can assume special
shapes, determined by the static demands,
or they can be so disposed along curves
corresponding to the preferential lines of
internal stresses so as to completely fulfill
all physical demands. The main structural



elements may thus lose the rigidity of wood
or steel beams and assume forms which
express in a disciplined way the static lines
of stress.

The main goals of the last few years
have been to establish proper construction
techniques and to perfect the details so as
to obtain surfaces which are aesthetically
acceptable. Now the technological poten-
tiality of concrete is such that as a method
it is ready to solve any problem of structural
architecture.

If we consider the near future, it is casy
to observe that because of the need for pro-
gressively greater dimensions in construc-
tion, structural architecture has a great
future in important buildings. We must
not, however, hide a grave danger, to which
[ have already alluded and which from my
point of view seriously threatens structural
architecture. It is the temptation of search-
ing for arbitrary forms—for forms based
on false structure, which then become
untrue and merely superficial architecture.

Obviously, I don’t have the time to fully
enter this argument; but I beg those who
are interested and are active in this wonder-
ful field of structural architecture to consid-
er this certainty of mine: namely, that
beauty, or to be more accurate, architec-
tural expression of a structure, cannot be
achieved without a correct static solution—
that is, a solution which is natural, eco-
nomical, intuitively conceived, and
intuitively understood. Formal acrobatics
which today are made possible by technical
acrobatics may give a momentary sense of
awe, but never produce the serene, lasting
satisfaction given by a harmonious equilib-
rium made comprehensible. Structural
architecture must grow from the very spe-
cific necessity of the theme of the existing
matter and conditions. The exterior form is
the result of this joining of necessity, of
meeting physical laws, of rejecting fashion-

able and superficial ideas. It is only by
responding to physical laws that a form
avoids the merely fashionable. A good
structure is beyond and above the change-
able trends of taste. But this is not enough.
The ever-greater sizes of architectural works
will demand an ever greater adherence of
their structure to static laws and to the vari-
ous necessities of construction in the same
manner in which high speed determines the
forms which have to move at such speeds.

Mankind is discovering in many ways
and in many fields that new forms which
are imposed by physical laws cannot be
modified by whim. All this means that we
are moving towards greater obedience to
natural laws; the great bridges, the jet
planes, and other machines which generate
and use powerful dynamic forces are very
eloquent examples of this truth.

If my conclusions are right, we are wit-
nessing the birth of a style based on truth,
inspired by natural forms, characterized by
purity of lines, by functional clarity com-
mon to all human endeavors and which
being anchored to physical laws will ever-
more evolve towards a more complete final
truth. Isn’t this a marvelous promise?
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VOLUME 13.1,2 THE CITY: FORM AND

INTENT

INTRODUCTION: THE ENJOYMENT OF CITIES

Albert Bush-Brown

The distinguished educator, historian, and
academic leader Albert Bush-Brown contributed
this evocative introduction to one of The Student
Publication’s most ambitious undertakings. The
relief models of fifty city plans all to the same scale,
Sour of which are reproduced here, were produced
by architecture students under the direction of
visiting assistant professor Richard Saul Wurman.

A city, considered culturally, is a state of mind. It is the locus of the social posture we call
urbanity, compounded of local usages in speech, dress, gesture and belief as well as universal,
cultural pursuits in the arts, sciences and commerce. Urbanity has a material sustainer, the
civic organism, which is the physical pattern printed by the social relationships people estab-
lish in a particular place. Some places are resilient and mark their own character, as at Assisi,
Athens, Avila, Pergamum and San Gimignano. Others receive the geometry of a Timgad,
Washington or Aigues Mortes without distorting it. But most cities, and all the great ones,
enable nature or geometry to come and o, to dominate in some areas but not in others.
Any plan that suggests a different organism is either a jungle and hayfield, not a city, or a
rigid procrustean bed.

No wholly perfect city exists, and none ever existed. At various times, some cities have
come close to perfection. London in the eighteenth century, when its residential squares and
terraces, parks, markets, churches and clubs had not yet been obscured by urban decay, com-
mercial gargantuism, rail and auto congestion, and the mosaic of ugly housing and factories,
seems better than it is now. Cities are not static things. Before one pattern of settlement crys-
tallizes, new constellations of space and mass emerge. The urban process of demolition, con-
struction and changing occupancy prevents the city from being a work of art as manageable
as a poem, a painting, a building or a symphony.

Still, a city regarded as physical art offers many levels of enjoyment. Intellectual satisfactions
lie in knowing a city in process, sensing its tempo as it awakens in the morning, beds down at
night; in knowing the complex financial exchange at New York; in following the movement
of ship, train and truck in New Orleans; in studying paintings in the Prado or Rijksmuseum;
in witnessing opera at La Scala; in studying at Oxford or Cambridge; in secking fine wines
and food in Paris; in following international destiny at the United Nations Headquarters.

By far the most immediate appeal of cities arrives through the senses, particularly sight.
The eye records strong images: nun’s hats spread like windmills before the west front of
Amiens Cathedral; vegetables at Les Halles in Paris; searchlights playing above St. Paul’s in
wartime London; Manhattan under a full moon seen from the air over the Hudson; the
streets of licensed bordellos in Antwerp; the thousand-foot drop over stone terraces from the
Inca’s Machu Picchu.



A sophisticated eye records such sights as
parts of a greater urban vessel, the network
of spaces. There are broad allees leading to
distant monuments, as at Paris; there are
large, enclosed plazas like the court in the
Ommayad Mosque at Damascus. The pat-
tern of space and enclosure, of restriction
and invitation to movement, is the source
of pleasure or displeasure we find in cities.

Special visual attention is drawn to criti-
cal points: to the gateways, such as ports,
stations, tunnels, bridges, walls, inter-
changes—whether we emerge in the teem-
ing subterranean market under Pennsylvania
Station or vault over the Golden Gate into
San Francisco. Approached from the north
Philadelphia draws us over rustic drives
along Wissahickon Creek and the Schuykill
River to the Art Museum whence a formal
boulevard with classical buildings flies like
an arrow diagonally across the grid to the
City Hall at the heart of the City. The sky-
lines of cities are distinctive, and the memo-
rable ones like New York’s Battery,
Florence’s from the Piazzetta Michelangelo,
or Istanbul’s dome-crested profile, are
indelible. What one sees in its spaces, gate-
ways, skylines, groundlines and waterlines
forms the theater where a city’s people act
out their special urbanity.

Cities also have distinctive sounds. Now,
noisy motor scooters seranade Rome where
Baroque fountains splash and, formerly,
sacred geese honked on the Capirtoline
Hill. Boats complain as they ply the fog-
shrouded Thames. Cities have different
tongues, so we know when we reach
Brooklyn, Charleston, or Quebec. We
recall muezzins echoing each other from
minarets throughout Istanbul, the auction-
eer’s babble at Greenville, priests’ chanting
in Burgos Cathedral, impetuous threats of
jostling rickshaw boys in Hong Kong, the
primeval silence of burdened porters
climbing hills in Cuzco.

Cities have distinctive smells and touch-
es. The acrid pall that hangs over Hoboken
has a trenchant power of recall, as have the
odors of fish on Commonwealth Pier at
Boston, or the fragrance of Viennese gar-
dens at Schonbrunn. Touch recalls the
dampness of Munich’s churches, the pol-
ished toe of St. Peter’s statue in the Vati-
can, the cobblestones of Antwerp, brick
herringbone walks of Boston, worn steps at
Mont St. Michele, and those memories are
part of the aesthetic enjoyment of cities.

That we need a city used as a forum,
each day’s newspaper proves. With rare
exceptions, no large city has had a reform

movement to improve its total cultural and
civic life in more than sixty years. The city
so fortunate as to harbor a university takes
no cues from the campus. Yet, the shaping
of urban environment is the biggest chal-
lenge to our political and cultural future.

1. Babylon Ka Dinger

(Sumerian— Gate of God) neo-Babylonian

Bab llu (Akkadian) Bab-llani situated on the
Euphrates, Mesopotamia, present Iraq.

Founded ca. 3000 B.C. flourished under Hamurabi
in 2100 B.C.

Rebuilt in 6" Century B.C. by Nebuchadnezzar.

Destroyed in 7" Century B.C.

2. Miletua Present Buyuk Menderes

Caria lonia

Near mouth of Maeander, present Turkey.

Founded ca. 1000 B.C.

Rectangular grid plan attributed to Hippodamus,
it was ancient seaport to West Asia Minor, sacked in
494 B.C. by Persians. Remained Port until harbor
silted up in early Christian era.

3. Amsterdam

North Holland Prov. On the Ij at the mouth of
Amstel River, Netherlands.

Founded ca. 1200 first mentioned 1275.

World Trade Center 17" Century.

4. Philadelphia

Pennsylvania

Founded 1630, 1682 as a Quaker Colony by
William Penn USA.

First occupied by Lenni-Lenape Indians.
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VOLUME 14.1

ALVAR AALTO

Vouksenniska Church is one of the church-
es in the Imatra community. Imatra is com-
posed of several small residential and some
larger industrial areas. It is a strongly indus-
trialized area with cellulose, wood, paper
and iron industries all of which are repre-
sented by the large and important firm of
Enzo-Gutzeit Oy:s. This explains why they
have shown a special interest in the church,
even in the planning of it, because it must
satisfy the special needs of an industrialized
community.

The activity of the church in an industri-
al area is naturally given its form so that the
main stress is laid upon the social activity of
the church.

There are many different combinations
of such church activity in the world—itis
only a matter for regret that social demands
have usually deprived church buildings of
their character of public buildings. Very fre-
quently they present the appearance of a
conglomerate of settlement hotel, clubs for
youth and the congregation, parish halls,
and, connected with these, there are premises
for a modest amount of real church activity.

Thus, the fundamental concept of the
church was that of a series of three halls fol-
lowing one another. These halls could be
termed A, B and C: A is the actual hall of
worship; the other two halls can be con-

nected with it at need by means of movable
walls. During the week, halls B and C are
used for congregational purposes. Each hall
accommodates barely 300 seats, A and B in
conjunction 600, and if the three halls are
joined together there are 800 seats.

The church halls are separated by mov-
able partitions approximately 42 ¢cm in
thickness which slide on ball bearings in oil
suspension, and according to their weight
act as a complete sound insulator for the
room. Some of these partitions are straight
and some are curved. There are three archi-
tectonic requirements in a Lutheran church:
the altar, pulpit and organ loft for the music
and choir. All three are grouped in a trian-
gular form in the main hall A. The altar
being the most sacred element of the
church, is placed in the center and the pul-
pit to one side. If we consider the sermon
and its audibility as the most difficult prob-
lem from the standpoint of acoustics in a
Lutheran church, this leads quite logically
to an unsymmetrical disposition of the
space of the church. The long wall set diag-
onally opposite to the pulpit has a much
greater effect on the reflection of sound
than the other walls. By means of correct
shaping of this wall, the sound can be pro-
jected as advantageously as possible from
the viewpoint of the congregation. The

movable parts of the walls are connected to

the bowed wall sections. Here, the archi-
tect had tried to solve two problems, of
which one is more nearly of psychological
character (the acoustic tone of the sermon)
and the other purely technical in nature
(an effective internal isolation of the
church halls).

The materials used in the building are
reinforced concrete, tile and copper for the
roof. The tower is predominantly divided
into three parts and is wider at the top than
the bottom. Through this form, the archi-
tect has created an architectural image
immediately identifiable among factory
smoke-stacks which tend to dominate the
surrounding area.

The tri-partite motif reappears in the
church ceiling covering the three halls. The
same motif is repeated in the altar in the
form of three white crosses.

The church has five entrances altogether,
one of which is isolated on the east side. This
entrance serves the community gatherings
and youth circles held in the church during
weekdays. The architect has found it neces-
sary to plan this entrance so that the other
entrances serving the secular part of the
church under no circumstances be disturbed.
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LE CORBUSIER
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TRANSLATION:
Publishing the sketches of the birth of an architectural idea can be interesting.

When a task is entrusted to me, I am accustomed 10 place it inside my memory, that is,
to allow myself to make no sketch for several months. The human head is so made that it
possesses a certain independence. It is a box into which one can pour pell-mell the bits of

a problem. Let it “float,” “marinate,” “ferment.”

Then one day, out of a spontancous burst of the inner being the click is produced.
One takes up a pencil, a piece of charcoal, a colored crayon (the color is the key to the
course) and one gives birth on the paper: the idea comes forth—the child is born, come
into the world. 7 is born.

Jose Oubrerie drafted the plans. Paris May 21, 1964
L-C
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In this great natural landscape—on this site of crossed roads
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VOLUME 14.3

LOUIS I. KAHN

When I was asked to design the Second
Capital, legislative, of Pakistan in Dacca (the
First Capital is in Islamabad and is the exec-
utive capital), I was given an extensive pro-
gram of buildings, the assembly, the
supreme court, hostels, schools, a stadium,
the diplomatic enclave, the living sector,
market, all to be placed on a thousand acres
of flat land subject to flood. I kept thinking
of how these buildings may be grouped and
what would cause them to take their place
on the land. On the night of the third day, 1
fell out of bed with the idea which is still the
prevailing idea of the plan. This came simply
from the realization that assembly is of a
transcendent nature. Men came to assemble
to touch the spirit of commonness, and

I thought that this must be expressible.
Observing the way of religion in the living
of the Pakistani, I thought that a mosque
woven into the space fabric of the assembly
would have such effect. I feared the pre-
sumption to assume this right, that is to
know it to fit symbolically their way of life.
But this assumption took possession as an
anchor. Also, the program required the
design of a hotel for ministers, their secre-
taries, and the members of the assembly.
But this requirement became in my mind

a corollary to the assembly and I thought
immediately that they should be trans-

formed from a hotel to studies in their gar-
den in a lake. The supreme court in my
mind was the test of the acts of legislation
against the philosophic nature of man. The
three became inseparable in the thinking of
the transcendent nature of assembly.

I couldn’t wait until morning in my
anxiety to relate these thoughts to Kafilud-
din Ahmad in charge of this project. In the
morning I was there at 9 o’clock sharp and
told him about the symbolic importance of
the mosque; I got no immediate response,
no reaction. But he got on the phone and
talked to several ministers. After he had
spoken for some while, he turned to me
and said “Professor Kahn, I think you have
something there.” I felt enormous confi-
dence that the plan could have form.
“But,” he said, “you will have a problem
with the Chief Justice of the Supreme
Court because he doesn’t want the court
next to the assembly.”

We saw the Chief Justice the next day,
and we were greeted with the usual tea and
biscuits. He said: “I know why you're
here—the grapevine is very well developed
in Pakistan. Youre barking up the wrong
tree, because I will not be a part of this
assembly group. I will go to the provincial
capital site near the provincial high court
where the lawyers are, and I think I will feel

much more at home there.” I turned to him
and said, “Mr. Chief Justice, is this your
decision alone or is it also the decision of the

judges who will follow you? Let me explain
to you what I intend to compose.” And I
made my first sketch on paper of the assem-
bly with the mosque on the lake. I added
the hostels framing this lake. I told him how
I felt about the transcendent meaning of
assembly. After a moment’s thought he took
the pencil out of my hand and placed a
mark representing the supreme court in a
position where I would have placed it
myself, on the other side of the mosque, and
he said: “The mosque is sufficient insulation
from the men of the assembly.”

I was very happy that the motivations of
religious thought were communicable. It was
not belief, not pattern, but the essence from
which an institution could emerge, which
changed his mind.

The relationship of the assembly, mosque,
court and hostels in their interplay psycho-
logically is what expresses a nature. The
Institution of Assembly could lose its
strength if the sympathetic parts were dis-
persed. The inspirations of each would be
left incompletely expressed.
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PAOLO SOLERI
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VOLUME 14.5

HARWELL H. HARRIS

My Introduction to Architecture

A youth trudged slowly up a winding road.
The road encircled a low hill. The hilltop
was covered with groves of tall pines and
eucalyptus, the slopes with gray green olives.
Below the hill, on three sides, were busy
thoroughfares and beyond these stretched
the city.

The youth paused often and looked
above him. He had been told that hidden
among the trees on the top of the hill was a
building that would interest him as a sculp-
tor. He doubted it. What had he ever found
to interest him in a building? Is architecture
an art? It possesses the same elements of
three dimensional form as sculpture— theo-
retically the same means of abstract state-
ment. Why then are there no examples of
architecture as art? Architecture, he decided,
is, for practical reasons, too impure to be an
art. Arguing to himself, he reached the top
of the hill.

Through a screen of tall trees he
glimpsed fragments of a low building
with sharp outlines. He came at last to a
break in the planting and stepped through.
Within an open grassy space, strongly sil-
houetted against the circle of dark trees, lay
a long building, its creamy walls golden in
the afternoon sunlight. Its low wings were
extended and paralleled by high garden

walls. In the foreground was a pool, as

sharply rectilinear as the building. Joining
the building to the pool was a large plant-
box. Building, pool and plant-box were one
material. Above the plant-box was a broad
opening. Within the opening was a pair of
square vertical mullions covered with intri-
cate square ornament in low relief. Above
the line of the opening the walls broke
back, and, on the ledge thus created, the
square sharp ornament appeared again,
this time in bigger scale and in high relief.
Like a wreath, the ornament moved lightly
across the broad brow of the building,
continuing in quiet unbroken rhythm from
one wall to the next and from one wing to
the next. The ornament, which he had fol-
lowed through its development in relief,
now burst into full round—not singly,
but in pairs—high up in the interior of
the building. He no sooner discovered it
once than he discovered it again—always
in pairs, always silhouetted against a back-
ground of trees or of sky. Stunned, he
watched climax follow climax.

As in the life of the youthful sculptor, so
in the lives of countless others, the work of
Frank Lloyd Wright has been the revelation
of architecture as art. Not the art of books or
of classrooms, but the art that proceeds from
the very fiber of things. An art from within;
filling the imagination with a swirling

stream of living images; arousing an intense

desire to body them forth in living build-
ings; energizing their possessor with a feeling
of the reality of the self; making him part of
the living stream; sensitive to the aliveness of
all things; feeling the oneness and continuity
of all things; delighting in the rediscovery of
his own self in these expressions; delighting
in the richness and multiplicity of being of
which he finds himself capable.

In Wright, the architect becomes the free
spirit, the creator, the uniter of living
impulses, evoking a new sense of mystery
from the familiar— his building, like all liv-
ing things, born rather than contrived.

Stretched at their ease upon the ground,
seemingly absorbing energy from the contact
of the broad surfaces with the earth and the
air, these buildings express in their natural-
ness, casualness, amplitude and democratic
acceptance of sun, wind, rain, and vegeta-
tion, a quality singularly American. There is
in them a Whitman’s “contempt for statutes
and ceremonies,” a “beauty of independ-
ence, departure, actions that rely on them-
selves.” Their pattern is the pattern of a free
man, striding abroad in the open. Their
spread is the spread of creation.

To the youth in architecture these build-
ings are evidence of the existence of the art
of architecture and of the nature of creation.
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VOLUME 16.1,2 FORTY GARDENS

The relief plans of Forty Gardens, all drawn

to the same scale, were produced by landscape
architecture students under the direction of professor
Lewis Clarke. Clarke, a respected teacher and former
head of the landscape architecture department, is
recognized as a leader in the design of public
landscapes.
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LA ALHAMBRA AND GENERALIFE

La Alhambra covers about 35 acres on the
side of El Cerro del Sol in the foothills of
the Sierra Nevadas in Spain. The palace is
situated on a plateau that commands a view
of Granada on the southwest. Generalife,
the Garden of the Architect, is situated high
on the slope of El Cerro de Sol above the
Alhambra. The name Alhambra, which is
Arabic for “the red,” is thought to be
derived from the color of the sun-dried
bricks that form the outer wall.

The general pattern of La Alhambra is
a series of flat gardens and rectangular
courts, both open and covered. The perime-
ter is defined by a fortifying wall and 13
towers. The Patio de los Arrayanes (Court
of Myrtles) was built during the reign of
Yusuf I (d. 1354) and is one of the most
beautiful and few remaining courts at La
Alhambra. A rectangular pond in marble
pavement lined with myrtle hedges extends
down the center. A subtle golden hue, sug-
gested by the goldfish in the pond and the
orange trees, pervades the court. At the
north and south ends are galleries supported
by graceful colonnades and several alcoves
intend for quite pastimes. An easy flow

between indoor and outdoor space, serenity,
and seclusion are all achieved in this fine
Moorish court.

At the Patio de los Leones (Court of the
Lions), built by Mohammed V (1334—
1391) the court is dominated by an elabo-
rately decorated fountain with 12 marble
lions. Color abounds in the stuccowork,
especially blues, reds and yellows.

The Generalife was built as a summer
retreat for the Granada Kings and their
harems. The grounds are a fine example of
a Moorish hillside garden consisting of
open terraces and sequestered courts. The
villa proper, called the Place of Recreations,
and its enclosed court are attributed to the
Moor, Oman, in the late 13" century.
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KATSURA

Kyoto, Japan 1615-1658

Clients: Prince Tomohito, Prince Tomotada

Advisors: Kobori Enshu, Hosokawa Yasai,

Nakanuma Sakyo, Ogawa Bojo Sunsho

Site: Katsura River Valley on a flat site
rimmed with hills.

The name Katsura was derived from the
name of a tree, which, as legend has it,
grows in the light of the moon. Work on
the garden began about 1615. Using priest
Ogawa Bojo Shunsho as advisor, Prince
Tomotado, Tomohito’s son, completed the
garden in 1658 adding the tearooms,
stonework, and lanterns.

The garden site is encircled by dense
groves of bamboo, which elimate distant
views and direct attention into the garden
itself. Water from the Katsura River was
introduced into the garden by digging a
lake bed about six feet below ground level
and then piling the soil to form small
islands and miniature mountains 30 feet
high. The form of the lake, with its many
tributaries and arms, was carefully designed
for variety and contrast, leaving only small
portions of the two acres of water open to
view from any one vantage point. Further
enriching the water and earth formations
are the many stone patterns and the plant-
ings, which include mosses, grasses, maples,
cherry trees and various pine trees.

Situated at intervals throughout the gar-
den are various small cottages or teahouses,
which served as retreats for the Prince and
his guests.

When, almost 80 years ago, the last of
the line of Katsura princes died, the garden
became an imperial estate. It is maintained
as such today, having been changed very
little since the time of Prince Tomohito
and his son.




MOUNT VERNON

Virginia 1750-1799

Client: George Washington

Site: On a gentle slope overlooking
the Potomac River.

George Washington was the chief planner of
his home and gardens.

The west front of the mansion faces a cir-
cular courtyard that is partially enclosed by
outhouses and covered walkways planted
with honeysuckle. The courtyard opens onto
an expansive stretch of lawn, the bowling
green, that is bordered on each side by a ser-
pentine drive planted with ash, tulip poplar,
hemlock, holly, buckeye, boxwood and Ken-
tucky coffee-bean trees.

The kitchen garden on the south was laid
out about 1760 with vegetable beds planted
in geometric patterns edged by herbs, with
brick and turf paths between.
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Note: Image scaled 40% of original size in relation to other Gardens images



VAUX-LE-VICOMTE

Melum, France 1650—1661

Landscape Architect: Andre LaNotre

Architect: Louis Le Vau

Client: Nicolas Fouquet

Site: 33 miles south southeast of Paris
on a wooded, gently sloping site.

Vaux-le-Vicomte is a refined achievement
of 17" century French garden design, con-
ceived and spurred to completion by Louis
XIV’s Superintendent of Finances, Fouquet.
The view, from a vantage point on an
elevated terrace to the north of the chateau,
was halted on both sides by dense foilage
and directed down a long vista where it was
again terminated by a natural hill and more
foliage. This central axis, emphasized by a 85
broad promenade between a chain of
parterres, was firmly stopped by a wide,
impassable canal, a grotto with a Hercules
statue and a falling column of water on

the hill.
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VoOLUME 19.1

MASS PRODUCTION OF UNIQUE OBJECTS
Duncan Stuart & Fred Eichenberger

Duncan Stuart was one of the School’s original
faculty members and one of its intellectual and
creative leaders for nearly forty years. This report
on one of his investigations is but one of several
provocative studies presented in The Student
Publication during his long tenure. His collaborator
in this instance, Fred Eichenberger, was an
associate professor of Product Design.

FOREWORD

The following text is, with some editing,

a reprint of a research report, entitled 7he
Mass Production of Unique Items, that was
published in a limited edition of 100 by
the Design Rescarch Laboratory of the
School of Design in September 1968.

The original study produced a set of 1752
unique items by means of photographic
offset-lithography. This large group of simi-
lar but not identical prints resulted from
printing and overprinting 12 images and
three colors within the context of certain
constraints. This paper describes the system
which produced that set.

The exigencies of commercial printing,
plus the vast number of one-of-a-kind
items that would have been required to
ensure uniqueness, made it impossible for
us to duplicate the original study. In the
simulation we designed for this publica-
tion, there are 72 different prints, each of
which is repeated 250 times. Each copy of
the magazine contains a set of prints which
illustrate the process and represent a por-
tion of that set of 72. While the items
themselves are not unique (each has 249
identical brothers somewhere in the world),
the sets are. No two are identical. The pro-
duction history of the set of 72 is described
in an afterword to this article.

INTRODUCTION

Many classes of design problems, perhaps
most, may be characterized as having a
multitude of equally plausible solutions.
The notion of “best” solution either is not
applicable, or so remote from realization as
to be not worth the pursuit.

Techniques presently available, sophisti-
cated as they may be, do not present the
designer with a sensual realization of the
domain available to his choice mechanism.
Our reference here is to the various branch-
es of mathematics which focus on the
manipulation of multivariate factors. The
output of such mathematics is highly
abstract, bare-bones information transmit-
ted in the main to the essentially rational
segments of our consciousness.

Our hope is that the studies begun
in the project will serve as an aid to pre-
senting the designer with a more direct
sensory grab on the domain of choices
available to him. We further hope for the
entrance of serendipity, perhaps supplying
us with a tool honed for tasks as yet only
dimly imagined. The results of our project
suggest that this has been the case.
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OBJECTIVES

1. We wished to exploit the fullest
potential of a finite set of input ele-
ments under the controlling circum-
stances of self- and system-imposed
limitations. We define fullest poten-
tial as the completely exhausted set
of output elements available from the
input elements combined under the
imposed restrictions. Left to our tra-
ditional, essentially handicraft pro-
duction techniques, the number of
images either of us could have pro-
duced would have been limited in
number and, we believe, merely
extensions of already formed and
partially ossified sensibilities. The
replacement of handicrafts with a
system and the appropriate machinery
allowed us to produce an unedited,
non-subjectified group which con-
tained anything we or anyone else
might have accomplished by tradi-
tional means.

2. We have developed strategies by
which equipment designed primarily
to produce many faithful duplicates
of a prototype may be employed in
the production of unique items. Our
employment of offset duplicating
equipment stemmed from both desire
and happenstance. Such equipment is
readily available, not only to us, but

also most probably to other designers
as well. We viewed it as a particular-
ized example of many similar mass
production systems. The methods we
propose would adapt themselves to a
wide variety of production situations.
This latter statement is prompted by
having been made aware, after com-
pletion of the set, that it had been
produced with ease and simplicity.
This, together with the obvious visual
richness of the results, convinced us
that our methods have application to
many areas of design activity.

. We further wished to consider the

possibility of developing out of these
efforts a method or methods by which
complex design problems could be
encoded and produced graphically,
then studied visually for significant
patterns among their possible permu-
tations and combinations. Should this
end be even partially attained, we
would be able to offer a useful addi-
tion to the growing family of design
methodologies.



OPERATIONS

1. INPUTS. Six images taken from a
group of studies in mosaic transfor-
mation by Stuart. These six images
were reproduced in positive and neg-
ative form yielding 12 images in all.
Three printing inks (yellow, blue,
red) were chosen to yield a relatively
complete spectrum through over
printing. Spectral approximation was
not sought since the need to main
tain true color identity against white
paper would not have been possible
in the case of process yellow.

. COMBINATORIAL RULES. A. No
image may appear more than once in
any final print; B. No color may
appear more than once in any final
pring; C. All combinations of 2 and 3
images and colors must be generated;

D. No image may change orientation.

These rules were selected, in part,
arbitrarily from a larger group of
possibilities. Had we chosen a differ-
ent set, the character and quantity
of images would have changed. For
example, the introduction of asym-
metric images to assume different
orientations would have greatly
increased the number of final images.

. PRESSWORK. The mechanics of

off-set duplicator makes plate (image)
change a simple operation, while ink
(color) change is considerably more
difficult and time consuming. For
this set, we needed to change the ink
only three times and the plates only
34 times in the course of producing
1752 unique images.

. COLLATION. The most complex

and significant task in this operation
is that of organizing the schedule of
printing in such a way that the
unique images are efficiently pro-
duced. This task is one of, first,
introducing into the duplicator
appropriate-sized bundles of paper,
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