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PREFACE<D

This volume is the second in a series of books based on the Kassler Lectures, 
held at the Princeton University School of Architecture. It documents the 
series' inaugural address, delivered in 1966 by R. Buckminster Fuller (1895— 
1983). Kenneth Stone Kassler (1905-64), in whose memory the lecture 
series was founded, attended the school and served as an instructor and 
design critic here for more than three decades. An admirer of Fuller, whose 
research into new building materials and technologies resonated with his 
own, Kassler was responsible for bringing the renowned inventor and author 
to Princeton for a series of visits throughout the 1950s and 1960s. During 
his extended presence on campus, Fuller acted as an animating force, 
lecturing, teaching seminars and studios, and engaging students in ground
breaking structural and cartographic experiments.

The publication of Fuller’s lecture today is timely. The text testifies to a period 
when the School of Architecture was invested in the exploration of new 
technologies and counted among its ranks figures who best represented 
architecture's active involvement with science. The convergence of Fuller 
and other design scientists such as Victor and Aladar Olgyay (widely 
considered the fathers of environmental architecture) at Princeton in the 
mid-twentieth century gave rise to a culture of technology that has since 
nearly disappeared and needs to be reinvigorated. For a brief time, Princeton 
functioned as a laboratory and broadcasting device for important techno
logical and structural advances in architecture.

Fuller's reliance on collective experimentation at the school traces a model 
of education committed to capturing the innovations of the moment rather 
than reinforcing long-standing academic traditions, styles, or pedagogy.



Fuller's profile is one of breathtaking currency. The indefatigable polemicist 
and educator had a difficult relationship with architecture. Lacking formal 
training, he constantly remained on the edge of the profession, never fully 
accepted by his fellow architects; nor was he embraced by the scientific 
community, which looked down on him as someone without the requisite 
credentials or disciplinary rigor. A follower of the gay science tradition, Fuller 
was forced to defend his role as a public intellectual who tinkered with 
architecture and engineering, ecology and economy in order to transform 
them all.

That educational model, based on the agility and flexibility needed to 
rapidly confront urgent social or environmental issues, seems particularly 
appropriate today as a strategy to exploit the size and qualities of the 
Princeton School of Architecture.

The public, in fact, was much more appreciative of Fuller's ideas than any 
of the professionals whose fields he intersected. Possibly the best-known 
architectural figure of his era, Fuller had a tremendous capacity to ignite 
public interest in his projects and their causes. This capacity marks his career 
as a precursor of what professional practice has now become, with architects 
needing to interact with a growing list of stakeholders and public interfaces 
throughout the process of making a building.

Other aspects of Fuller’s 1966 lecture at Princeton similarly forecast critical 
issues facing architecture today. The lecture's title, “World Man," not 
only alludes to the speaker's “world citizenship" (Fuller famously wore two 
watches—one set to his office's time and the other set to the local time
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of whatever country he found himself in) but also clearly acknowledges 
that many of the problems architects faced at the time were global in nature. 
Fuller's lecture of a half-century ago anticipated what is now common 
knowledge: that local actions have universal consequences. Architecture, 
for Fuller, required a global scope of vision.

In his talk, Fuller also anticipates our present knowledge-based economy. 
He refers constantly to economic processes, as if capitalist development 
could actually become an integral part of natural ecosystems and political 
frameworks. For Fuller, patents were an essential part of the new knowledge 
economy; the architect/scientist was less an artist or technician than 
an entrepreneur who redefines the regimes of power surrounding practice 
in order to retrieve agency from the more conventional modes of patronage. 
This entrepreneurial orientation foreshadows the various forms of archi
tectural agency that we are experiencing now, which similarly defy the tradi
tional relations between architects and clients. Through these approaches, 
the discipline becomes truly political.

Fuller addresses ecology and the environment in his lecture, having already 
identified these as crucial subjects for architecture. His references to energy, 
fossil fuels, food, and pollution describe the modern world as an ecosystem 
to be reconciled with nature. Again, we need to remind ourselves that it 
was 1966, before the first oil crisis and the emergence of broad ecological 
consciousness. Coincidentally, this lecture took place the same year 
Complexity and Contradiction in Architecture was published.
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Fuller's understanding of the political engagement of architecture and 
technology is genuinely prophetic. At a time when the cosmopolitical has 
become a common subject of discussion across the sciences and humanities, 
Fuller's global, eco-systemic, entrepreneurial, and political view of architec
tural practice perfectly embodies the contemporary notion that a politics not 
attached to the cosmos is moot and that a cosmos detached from politics 
is irrelevant. This book, the crystallization of an event that occurred several 
decades ago at Princeton, can be read as a visionary moment in the history 
of the discipline. And isn't that capacity to be visionary and experimental, to 
capture and forecast the emerging, the true task of a school of architecture?

I would like to thank Stan Allen, my predecessor as dean, for initiating, in 
association with Princeton Architectural Press, the series of books that 
document the Kassler Lectures, and for mobilizing the infrastructure to make 
this particular volume happen. I would also like to extend my thanks to Daniel 
Lopez-Perez for his thorough analysis of the lecture and his work in produc
ing the book; to Daniel Claro for his discovery of Fuller's manuscript in the 
Archive of the School of Architecture; to former dean Robert Geddes for his 
important contribution to the book; to the Barr Ferree Foundation Publication 
Fund at Princeton University, which generously supported this publication; 
to the College of Arts and Sciences at the University of San Diego, which kindly 
provided funds to the project’s editor through a Faculty Research Grant; 
to John Ferry of the R. Buckminster Fuller Estate and to Chuck Hoberman 
for their help with obtaining images; to Nancy Eklund Later for her editorial 
contribution; and to Alice Chung for her inventive book design.
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On August 26, 1966, Richard Buckminster 
Fuller wrote to Robert Geddes, accepting 
the invitation of the recently appointed 
dean of the Princeton University School 
of Architecture and Urban Planning 
to deliver the inaugural Kenneth Stone 
Kassler Memorial Lecture. In a hand
written letter dictated to his wife, Anne 
Hewlett Fuller, and signed by him, Fuller 
cautioned Geddes that he would “speak 
entirely extemporaneously, without 
notes.” A month or so later, on October 5, 
Fuller addressed an audience of architec
ture students, faculty, and area practi
tioners in a process of “thinking out loud 
cumulatively," as had become “the pattern 
for [his] life.” Speaking on themes he had 
been rehearsing in his mind for decades, 
Fuller delivered one of his most compel
ling assessments of the struggles facing 
man in the mid-twentieth century.’

Fuller opened his lecture by telling 
of how he had recently been asked by 
a national magazine to imagine being 
appointed Building Commissioner of the 
United States. The editors were inter
ested to know what he, if given the power, 
would do to solve the nation's significant 
urban problems. Fuller quickly dismissed 
the very idea as enforcing one's will upon 
others—an ineffectual way of approach
ing these problems, he maintained, given 
the natural checks and balances of evolu
tion. Looking beyond the post of U.S. 
commissioner, or “building czar" of the 
“political state," Fuller mused on grander 
aspirations: “Why not...make me world

czar of building," or better yet, “czar of 
building the Universe?”

The problem this posed, Fuller 
conceded, was that that position was 
already filled. “I am deeply impressed,” he 
confessed, “with the designer of the 
universe; I am confident I couldn't have 
done anywhere near such a good job.” 
Instead, Fuller made his mission the study 
of the universe and of its “extraordinary 
design.” It was in the space between 
national “czar of building” and “czar of 
building the Universe"—between influenc
ing a nation and changing the world— 
that Fuller envisioned his role. His was 
a search to understand man’s place 
in the world and the world's place in the 
universe. He pursued this, in his Kassler 
address as in his long and productive 
career, by starting with the questions: 
What is man doing in the Universe? What 
is he supposed to be doing? What does 
he think he is doing?

When Fuller arrived at Princeton to 
deliver his lecture, the seventy-one-year- 
old was already a well-known figure in 
contemporary architecture and design. 
In January 1964, he had been profiled in 
Time magazine. The inventor of “houses 
that fly and bathrooms without water... 
cars and maps and ways of living bearing 
the mysterious word 'Dymaxion,'" Fuller 
was “best known” at the time, the editors 
asserted, for his “massive mid-century 
breakthrough known as the ‘geodesic 
dome.’"2 His early work on industrialized 
housing and his studies of structural
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Tensegrity Sphere, built on the Princeton University campus by Fuller and 
students, featured In the 27 November 1953 edition of the Princeton Alumni 
Weekly. The cover caption reads, “With the help of the fire department 
apparatus, graduate students put the final touches on an architectural 
experiment which has excited nationwide attention.*
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geometry had culminated in the 1950s 
in his development of the geodesic 
dome and his articulation of the geodesic 
and tensegrity principles that under
pinned it. Designed to provide maximum 
volumetric enclosure and environmental 
control using a minimum of means, 
Fuller’s invention found a ready audience 
during the postwar period and quickly 
proliferated around the globe.3 In 1966 
he was at work on his geodesic tour 
de force-the United States Pavilion for 
the World's Fair—which would open a 
year later in Montreal at Expo ’67.

If Fuller's domes brought him great 
public notoriety, they also earned him a 
place in the pantheon of modern archi
tecture. In the mid-1950s, a scale model 
of one of his geodesic domes joined the 
collection of the Museum of Modern 
Art (MoMA) in New York, and in 1960 
his two-mile hemispherical Dome over 
Midtown Manhattan featured prominently 
in the museum’s Visionary Architecture 
exhibition.4 Fuller's reputation as a tech
nological visionary had been confirmed a 
year earlier, when Arthur Drexler, director 
of the Department of Architecture and 
Design, installed three of his “mathe
matical structures" in MoMA's outdoor 
sculpture garden.5 Alongside bronzes 
by Gaston Lachaise and Aristide Maillol, 
Drexler exhibited a geodesic dome, 
tensegrity mast, and space frame, in an 
effort to add “new grist to the modern 
architectural discourse.” The exhibition 
succeeded in drawing thousands of

visitors to what trustees of the museum 
later acknowledged was “essentially 
a show of structural engineering."6 A 
photograph of the structures, illuminated 
at night in the museum’s courtyard, has 
become ubiquitous in Fuller's monographs.

Fuller never trained as an architect, 
but his influence on contemporary archi
tecture—although in no way normative— 
was beyond dispute the year he lectured 
at Princeton. Seventeen of his most 
significant patents related to structural 
and cartographic innovations had already 
been granted, and a vast number of 
articles documenting his inventions had 
appeared in the architectural press. In 
1962 a monograph devoted to his work, 
edited by John McHale, was published 
as part of George Braziller’s popular 
Makers of Contemporary Architecture 
series. As McHale explained elsewhere 
around that time, “Any discussion of the 
impact of technology on architecture... 
must, inevitably, involve due consid
eration of the unique contribution of 
Buckminster Fuller."7

Fuller’s notoriety may have come 
from inventing a number of revolutionary 
artifacts, but his “unique contribution” 
in the professional sphere came from 
the concepts, or operative principles, 
he explored through those works
concepts that had the power to alter 
man's relationship to the world. “In 1927," 
Fuller explained, “I made a bargain with 
myself that I’d discover the principles 
operative in the universe and turn them
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“advocate of the theory of light-weight, 
over-all economy in building” constructed 
on its campus “the largest discontinuous 
compression sphere ever to be erected.”'1 
The sphere was built by students in 
front of the Architectural Laboratory, a 
center for experimentation in environ
mental studies and technology founded 
by Princeton's School of Architecture in 
1949. During an impressive two-week 
period, Fuller and his team constructed 
the sphere from ninety 1 '/a-inch aluminum 
struts held together by a network of Vie- 
inch steel aircraft cables. The structure 
enclosed 32,000 cubic feet, or enough 
volume to accommodate a 2,000-square- 
foot, eight-room, two-story dwelling. The 
virtue of this remarkable structure was its 
lightness: whereas the equivalent volume 
built from traditional housing materials 
would weigh an average of 150 tons, this 
sphere weighed only 650 pounds.12

Giving form to the sphere was Fuller's 
principle of “discontinuous-compression." 
As he would later define in his “Tensile- 
Integrity Structures” patent, a discontinuous- 
compression structure comprised a 
combination of compression members in 
the shape of “struts." Held together by 
cables, or “slings," these members worked 
in tension in such a way as to evenly 
distribute structural forces without any 
strut touching any other strut, thus 
producing the principle of “discontinuous- 
compression.”13 The essence of “Tensile- 
Integrity Structures" resided “in the 
discovery of how to progressively reduce

over to my fellow men.’8 Fuller spent 
much of the 1950s and 1960s circling 
the globe, hosting workshops and 
lecturing on these principles; a charis
matic and infatigable speaker, he 
arguably asserted greater influence 
with his words than with his inventions.9 
But the common thread of Fuller's 
output was these operating principles: 
“He [saw] himself quite simply,” 
Time observed, “as a kind of techno
logical avatar, come for the liberation 
of mankind."

As Geddes explained when introduc
ing Fuller to the Princeton audience, the 
mission of the Kassler Lectures was 
to bring to the university distinguished 
speakers from the “field of environmental 
design,” which he defined as “the field 
of architecture, engineering, industrial 
design, city planning and its related arts.” 
Fuller was an ideal inaugural speaker, 
given that his research cut across these 
disciplines, which had previously been 
considered distinct areas of study. 
Geddes called Fuller “hard to classify... 
either [an] engineer or architect or 
inventor or discoverer or geographer or 
mathematician or all of these," proof 
of the importance the dean attributed to 
the cross-disciplinary nature of Fuller's 
research. At the height of his professional 
career and public influence, the mature 
Fuller provided an extraordinary point of 
departure for the new lecture series.10

Fuller had brought his ideas to 
Princeton previously. In 1953 the
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Tensegrity Sphere. The 40-foot sphere was built from 
90 independent metal struts held together by a 
network of cables, which evenly distributed loads 
throughout the lightweight structure.
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co PRINCETON BUILDS
LARGE GLOBE MAP

Geoscope, constructed inside Princeton’s Architectural Lab by Fuller 
and students, featured in the 6 April 1960 edition of the New York 
Times. Unambiguously modeled on planet Earth, the globe map, Fuller 
claimed, was four times larger than any accurate cartographic sphere 
in existence at the time.

Cr/j-ropt ‘Earth’ Designed 
to Give Architect Better

Geographic Knowledge
Sp«Ul Io The Nor York T!m«.

Princeton, n. j., April 6
—A large globe map of the 
earth, a sphere six and a half

• feet in diameter, constructed of 
metal tubing and clear plastic, 
will be completed early next 
week at Princeton University.

The globe was designed by 
Dr. R. Buckminster Fuller, who 
designed the “Golden Dome’’ for 

j the American Exhibition in 
Moscow last year. He built it 

I In the university's architectural 
; laboratory with the assistance 
' of twelve students from the 
; Graduate School of Archltec- 
' ture.

Called a geoscope, the globe 
will bo suspended Inside a glass 
room. It is intended to provide 
a better comprehension of world 
geography to help architects 
plan their work in a larger 
perspective. Dr. Fuller said.

Ho noted that ordinary 
globes were thrown out of pro
portion when they ' were en
larged for general use.

Dr. Fuller said the trouble 
with conventional globes was 

..that they were built with lati
tudes and longitudes, which 

, represent areas of the world by 
spherical squares. “However, 

t you cannot put a square on a 
• sphere,’* ho pointed out. *

The gcoscopo eliminates this 
problem by dividing the world 
into spherical triangles. Ono of 

, tho chief obstacles to its con- ____ .. „ „.
! structlon was that tho Infor- transparent plastic, 

mation necessary to "triangu- r~~r _/______
Uato'* tho Soviet Union was not the’ M-ycar-oid scientist 
f^ivaHabls.• A«

SInco It Is covered with heavens through Uie cleu 
' r  r  the geo-l"crust” of the device he will 
scope Is a “true planetarium,” able to see and feel the earn 
the said, revolving in the presence <4
As the student watches the'stars. |

Alm W. Rlchmex
CONSTRUCTING MODEL OF EARTH: Dr. R. Buckmin
ster Fuller discusses globe he designed with Stuart M. 
Hutchison, left, and J. Robert HilUer, Princeton Gradual® 
School of Architecture students who are assisting him-

rI 
r
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representing nothing less than the 
“characteristic structural principle of the 
universe." It was “no accident," the article 
explained, “that the sphere is 40 feet 
in diameter. Mr. Fuller believes that the 
discontinuous compression principle 
is the characteristic structural principle 
of the universe. And with a 40-foot 
diameter, his sphere becomes a 
sort of scale model of the world, at 
1:1,000,000."18 For Fuller, Princeton's 
discontinuous-compression sphere 
was both a revolutionary architectural 
solution, unprecedented in its scale 
and lightness, and a conceptual model of 
the universe itself. As such, it served to 
illustrate his belief that experimentation 
in search of a better understanding 
of nature's operative principles was key 
to the future well-being of mankind 
and the universe.

In the spring of 1960, Fuller returned 
to Princeton to build another sphere with 
students, this time in the form of a geo
scope, unambiguously modeled on planet 
Earth. Claimed by Fuller to be four times 
larger than any accurate cartographic 
sphere in existence, the 6 '/a-foot sphere 
was constructed of metal tubing and sev
eral layers of clear plastic film, inscribed 
with illustrations of the continents. It was 
suspended inside the large, glazed room

But the Princeton project demonstrated 
something more than structural efficiency. 
In an article entitled “The Sphere of 
Ideas," published in the Princeton Alumni
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the aspect of compression in a structure 
so that...the structure will have the 
aspect of continuous tension throughout 
and the compression will be subjugated 
so that the compression elements become Weekly, the model was described as 
small islands in a sea of tension.”14

For Fuller, the general shift away from 
compression and toward tension aimed 
to “bring the slenderness, lightness and 
strength of the suspension bridge cable 
into the realm previously dominated 
by the compression columns concept of 
building."15 His invention produced an 
effect “akin to taking some of the 
compression out of the 'compression 
towers,' i.e. the columns, walls, and roof, 
of a building through the creation of a 
structure having discontinuous compres
sion and continuous tension [in which] 
the islands of compression in the mast 
are progressively reduced in individual 
size and total mass."16 By reducing 
the overall structural mass through an 
assemblage of struts that do not touch 
and by increasing the ratio of tension 
over compression through the use of 
cables, Fuller discovered strength 
through lightness. As he notes in his 
Kassler lecture, he envisioned this 
architectural experiment as “pointing] 
the way to practical solutions of actual 
building problems." Discontinuous- 
compression domes had the potential to 
revolutionize the construction industry, 
and they formed the basis of a number of 
important patents Fuller would apply for 
and receive.17



o

In a letter discussing his geoscope 
projects, Fuller described them as 
“unexpectedly" marrying his geographical 
and geodesic structural explorations 
into a single model, a demonstration 
that in his mind these had become effec
tively one and the same.23 The structural 
models represented the organizational 
protocols of natural form and could in

Using the same system of lights and 
computers it could be possible to 
diagram the history of the world's 
weather and then, by studying the 
trends or simply by speeding up the 
computer so that it had the momen
tum to carry its diagram ahead by 
a few years, it could be possible to 
make general predictions on the 
world’s future weather.22

of the Architectural Lab, a space used to 
research natural daylighting effects on 
scaled architectural models, and it was 
a great cartographic achievement. The 
Daily Princetonian hailed it as the “best 
globe map...ever built.”” Fuller had iden
tified a problem with Mercator projection, 
commonly used in mapping the Earth, 
which subdivided the planet's surface into 
squares by means of latitudinal and longi
tudinal lines. “You cannot put a square on 
a sphere,” he insisted.20 In his Dymaxion 
Map patent of 1946, Fuller presented 
an alternative method of charting the 
globe by inscribing a polyhedron within a 
sphere and projecting the Earth’s surface 
on its triangular faces. This method of 
subdivision produced less distortion than 
either its square predecessor or other 
known cartographic systems of projec
tion. Thus, the geoscope offered a more 
accurate representation of the Earth's 
forms and landmasses.

Fuller had built a geoscope previously, 
at Cornell University in 1952. Although 
the Cornell model was much larger, the 
Princeton version was more intricate and 
arguably more accurate.21 At Princeton, 
he separated the geodesic structure from 
the transparent surface of the globe so 
that the natural geographic properties of 
the Earth and the conceptual lines of his 
geometry could be studied independently 
but also viewed in juxtaposition. In a vol
ume documenting the project's construc
tion, James Robert Hillier (a professor 
in the School of Architecture who was a

student of Fuller at the time) describes 
the model's capacity to integrate multiple 
layers of information on its surface in 
order to visualize relationships between 
vast amounts of data as the project's 
greatest potential. “The system of lights 
on the Geoscope,” Hillier observed, 
“would allow a visitor to locate his house 
on the Earth through a complex system 
of IBM machines." The light system simi
larly facilitated “plotting the location of 
ships on the oceans... [and] the migration 
of masses and raw materials.” The geo
scope could serve as a measuring tool for 
diagramming complex relationships and 
also projecting them in time—both back
ward into history and into the future:



z

z 
o

N
UJ 
a: 

-uj

Fuller, surrounded by geodesic models In the 
Architectural Lab at Princeton, about 1953
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Geoscope, constructed of clear plastic inscribed 
with the continents and hung from a network of 
hollow metal tubing, about 1960
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using language as a platform for 
representing relationships between 
the conceptual and the physical, the 
cognitive and the experiential. 
Deciphering the meaning of Fuller’s 
words constitutes a collective process 
of “experimentation’’ in itself, as the 
correspondence between word and 
idea remained for Fuller the subject of 
continual exploration rather than 
exposition.26

Fuller structures his lecture using 
clear, deductive logic. He starts with a 
number of concepts, many of which 
he introduces as dualities: “brain” and 
“mind," the “physical" and the “metaphysi
cal," the “entropic” and the “antientropic.” 
From these dualities he posits a “theory 
of functions": functions are relational and 
exist “only by virtue of the always and 
only coexistence of other functions.” 
He proceeds by offering generalizations 
of increasing complexity regarding these 
opposing functions. These generaliza
tions give rise to new words whose 
accrued meanings are clear only within 
the context of Fuller's developing 
narrative. While “dymaxion"—a synthe
sis of “dynamic" and “maximum” that 
refers to Fuller's concept of employing 
technology and resources to maximum 
advantage with minimal expenditure 
of energy and material—is perhaps the 
most famous neologism in Fuller's idio
syncratic lexicon, countless other terms 
are introduced throughout his 1966 
lecture and in its associated literature.27

turn be used as measuring devices 
for mapping and measuring the 
Earth's geography.

The geoscope proved a useful tool 
for geographers, but Fuller's intended 
audience for his invention was architects. 
As he explained to a New York Times 
reporter, he created the project to 
“provide a better comprehension of world 
geography to help architects plan their 
work in a larger perspective."24 That 
perspective reflected Fuller’s holistic view 
of Earth and challenged the image of 
humankind as somehow independent of 
the environment. The clear surface of the 
Princeton Geoscope could be read both 
from outside the sphere looking in toward 
the center and from inside the sphere 
looking out at the firmament. Looking in, 
one could view Earth's geography more 
accurately than ever before, whereas 
looking out, one could begin to determine 
one's position within an ever-expanding 
universe. This two-way perspective 
underscored the basic relativity of human 
perception: the expanding universe was 
simultaneously “your private sky." By 
creating an instrument that contextual
ized the individual's relative point of view, 
Fuller helped the world look at itself.25

In his 1953 and 1960 visits to 
Princeton, Fuller formulated and explored 
cartographic and structural concepts by 
constructing physical models. In his 1966 
Kassler lecture, he also built conceptual 
models, but this time with words. He 
engaged his audience in open dialogue,
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In his talk, Fuller raises a number of 
questions about our relationship to the 
environment across all scales, from the 
personal to the cosmic. He identifies dual 
universes: the physical universe, which 
is “entropic” and “expansive, increasingly 
diffuse, increasingly disorderly”; and our 
cognitive understanding of the universe, 
which is “antientropic” and increasingly 
ordered. Within these two opposing 
orders, Fuller seeks a balance. In view 
of the continual oscillation between 
“physical expansion” and ‘metaphysical 
contraction” in the universe, he expresses 
his wonder at nature's anticipatory 
capacity for regeneration. In the face 
of what he describes as our ‘total envi
ronmental challenge," Fuller points to 
our “antientropic effectiveness” as our 
capacity as “prime designers” to find new 
forms of order and principles.

Essential to this process of balance 
and regeneration is an expanded notion 
of “wealth," one that for Fuller is not 
based purely on material resources but 
also includes social accountability. 
He defines this wealth as “the organized 
capability to deal with our forward 
metabolic regeneration." A feedback loop 
between material and social resources 
emerges: “[T]he more we use our real 
wealth, which is this organized capability, 
the more it improves and the more 
it increases." Fuller sees our chances of 
reaching this “organized capability for 
forward regeneration’ as “magnificently 
weighted on the side of success." It is in

our capacity to translate “material” into 
“energy wealth" that he finds our true 
potential to harness the existing “energy 
flows of the universe" in order to “do the 
most with the least.”

Fuller closes the lecture by focusing 
on social accountability. Aligning his 
aspirations with those of a younger 
generation—whose loyalty he describes 
as centered not on family, university, 
or even country but rather on the world— 
he makes a prophecy: “[T]he young 
world is about to take the initiative as 
inventor-scientist, and in the employing 
of principles which are operative in 
universities will succeed in converting 
the resources available to us to such 
a high order of effectiveness as to take 
care of 100% of humanity.”28

Fuller's spherical models can be 
understood today as oscillating between 
concrete physical artifacts that revolu
tionized the worlds of structural design, 
shelter, and cartography on the one hand 
and dynamic representations of nature 
and of our relationship to the environ
ment on the other. Similarly, the terms of 
Fuller's lecture synthesize their literal and 
conceptual meanings in search of the 
most comprehensive knowledge of both— 
of man in his world. The spherical models 
constructed on the Princeton campus 
and the words and concepts developed 
in the Kassler lecture can be seen as 
material and conceptual experiments in the 
fluid and irreducible relationship between 
the physical and the metaphysical,



Princeton students building geodesic models 
alongside the Tensegrity Sphere, In front of the 
Architectural Lab, 1953
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Geoscope, featured on the cover of the 22 April 
1960 edition of the Princeton Alumni Weekly
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project at Princeton was a precursor of 
the Geographic Information Systems 
so ubiquitous and foundational to our 
daily lives, bringing together real-time 
geographical information and complex 
data modeling, and constantly recalcul
ating a projection of the future. Whether 
predicting alternative routes from live 
traffic patterns or deciphering future 
sociological and political changes in the 
population through census-data manage
ment and feedback, these systems 
mediate the relationship between the 
individual and the collective, between us 
and the environment. Similarly, Fuller's 
lifelong epistemological pursuit—his 
defining and redefining of words and 
concepts through a process of discursive 
experimentation, which reached a peak 
in the language of his patent applications 
and Synergetics Dictionary—foreshadows 
our contemporary understanding of 
innovation as transcending questions of 
technology to focus instead on issues 
of intellectual property.

Fuller’s geological diagrams run 
counter to the contemporary disci
plinary emphasis on specialization in 
architecture, which had already begun 
to emerge by the time he delivered 
his Kassler lecture. In his brief for the 
International Union of Architects' “World 
Design Science Decade, 1965-1975," 
Fuller warned about the dangers of 
specialization and pointed to architects 
as “the last species of professional 
comprehensivists” capable of facing the
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ultimately transforming our understand
ing of both. As the lecture's title, “World 
Man,” suggests, Fuller reimagines the 
relationship between ourselves and our 
environment, constructing a new future 
that continues to reshape the present.

Today scholars continue to rediscover 
Fuller and deepen our understanding 
of his legacy. For Buckminster Fuller: 
Starting with the Universe, the retro
spective held at the Whitney Museum 
of American Art in New York in 2008, 
K. Michael Hays described Fuller's 
progression from the 4-D system of the 
1920s to the versions of the geoscope 
in the 1950s and 1960s as based on the 
development of a “geological diagram”: 
a “system in terms of movements, dis
tances, patterns, and intensities...that 
is centered on the Earth as an envi
ronment and a planet in a cosmos.”29 
Hays emphasizes that Fuller's geologi
cal diagram is not “an abstraction that 
transcends all possible experience," but 
rather “an empirical system of differen
tial relations that creates and organizes 
actual times, movements, trajectories, 
and ultimately sensations.”30

Hays argues that Fuller's geoscope 
is endowed with the “cognitive and 
perceptual” possibilities of “a 'macro- 
micro-Universe-information' machine, 
geo-info-video-dome for the comparative 
display of flows, patterns, and intensities 
of population, climate, geology, sociology, 
finance, and their distributions and inter
actions.”31 In this sense, the geoscope



NOTES

<o 
CN

technological, environmental, and political 
challenges ahead.” His models call for 
a more comprehensive understanding 
of the contribution that the discipline can 
make in reshaping our environment— 
materially, but also socially, politically, 
and culturally. In “World Man"—and, by 
example, in all of his creative practices— 
Fuller urges architects to understand 
their role in society not only as technical 
specialists but also as public intellectuals, 
uniquely positioned to build alliances 
with the professional, civic, and cultural 
spheres in order to influence them all. 
If Fuller habitually defined himself as 
a “comprehensive anticipatory design 
scientist" who championed broad 
thinking in order to benefit the greatest 
number, our revisiting of his “World Man" 
lecture almost half a century after it was 
delivered challenges us to examine our 
disciplinary definitions as a way to seize 
the present and transform the future.
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This eveningDR. ROBERT L. GEDDES:
we are very pleased to inaugurate the Kenneth Kassler
Memorial Lecture Series, a series that has been given
to the University and to the School of Architecture by
the runny friends and colleagues and by many of the
clients that were dear to Mr. Kassler.

Mr. Kassler, as you all know, was a Princeton
alumnus, a Princeton architect. For many years he was
the chairman of the Advisory Council of the School of
Architecture and was a dear friend of many of you in
this room.

It is. probably a very fitting tribute to his mem
ory. and also to the intention of the lecture series
that we have been able to have Mr. Buckminster Fuller
join us this evening as the inaugural lecturer. It is
our hope that as this series develops over the years
that it will bring to the Princeton campus each year
a distinguished man in the field of environmental
design, the field of architecture, engineering, indus
trial design, city planning and its related arts. It
is in this way that I think we can pay our respects to
the memory of Kenneth Kassler and also to the intention
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of those who have so kindly supported a lecture series.
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It is very difficult for me to introduce Buckmin-

<r
ster Fuller to you because so many of you know him

o
already, but I thought it might be helpful if I could
establish a few of the facts and perhaps tell you a
little bit of the breadth of his interests.

Buckminster Ful1er is hard to classify. He is
either engineer or architect or inventor or discoverer
or geographer or mathematician or all of these. He
was bom in another century, and it seems to me clearly
that he is working on ideas which relate to the next
century.

For those of you more factually minded, he was
bom in 1895, grew up in New Eagland. His interests
since then have grown to be worldwide. For a while he
was at Harvard, and then he was at the Naval Academy,
and for a number of years worked as an engineer in a
variety of industrial corporations.

If you read through "Who’s Who," it seems to start
out in a very ordinary way until, all of a sudden in

«*« 1927, the name comes out that he founded the Four-D

Company and then, a little later, he founded Dynami on

later, the Geodsic Corpora-Corporation, and a little

tion, and it clear the interrelationship between
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invention, discovery, corporate activity, industrial
design and the design of the environment was something
that was growing and developing throughout these years.

Since then, under the ideas and the direction of
Buckminster Fuller and his associates, a number of
very profound discoveries and objects have been made,
including thousands — probably 50,000, I am not sure
of the number — but thousands of geodesic domes used

the world.
In 1958 heNorton professor of poetry at Harvard.

delivered the annual discourse at the Royal Institute
of British Architects. In his own words he is an inven
tor and discoverer concerned very much with energetic,
synergetic geometry, geodesic structure and its appli-
cation to man.

But perhaps the most important way or the most
clear way to understand the vision of this man in
society is by the chapter headings in his own spontaneous
autobiography, a book called "ideas and Integrity."

I called this out in no particular order. I
thought you might be interested in the list of chapter
headings. They start out with Comprehensive Man,

for shelter, used for scientific purposes throughout

In 1961 and 1962 he was the Charles Elliott
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Fluid Geography, Cumulative Nature of Wealth, Domes,
their Long History and Recent Developments, Comprehen
sive Designing, Total Thinking, Prime Design, World
Planning, Continuous Man and the Future.

It is a great honor and a pleasure for us to have
with us this evening to inaugurate the Kenneth Kassler
Memorial Lectures, Mr. Buckminster Fuller.

DR. R. BUCKMINSTER FULLER: My
first visit to Princeton after my undergraduate days
at Harvard, on my first visit here I came to the
Architectural School in 1929, and I have had many, many
visits since, and I have spent a great many wonderful
days in those visits with Kenneth Kassler.

I am filled almost withI really am deeply moved.
a mystical kind of experience in being allowed to give
this first Memorial Lecture.

Kenneth was completely conraitted to the search for
truth and its application, the applicability of our
knowledge, the closer we can get to the truth to the
problem of advantage for man and his buildings, develop
ing not just the advantage but the inspiration of man
in the way in which the buildings were built. And so
tonight I am going to do my best to think out loud in
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a way that would be very much the way Kenneth, I found
Kenneth would like to listen and talk and think out
loud together.

I have had a life discipline which does not allow
me ever to prepare lectures or even to think one minute
ahead about them outside of agreeing to give a title.
So I was asked to give a title tonight, and I found it
a very logical and inspiring title, just the title,
"World Man," because I think world man has already
crossed the threshold into being to an important degree.

I think all of the world is on the way to world
citizenship. Just in my own lifetime I have found my
pattern of yearly travel increasing in range and in
velocity. I now find my life one in which I really
literally live around the earth.

I am very often asked, as you must be, "Where do
you live?" People think it a perfectly logical ques
tion, and they expect a very sharp answer, as you would
answer, "Princeton." But the only answer that I can
give that is in any way accurate is to say, "I live
in a little spaceship called Earth," because for many,
many years I have not had quarters that we would call
home for much more than two months a year, speaking

JOHN F. THAINOR 
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cumulatively. I say almost a third of a century that
has been the pattern for my life.

I have always been a searcher, explorer for some
knowledge regarding the principles that are operative
in the universe. I am seeking ways in which they can
be employed to man’s advantage. I have needed to con- 3

duct myself in a way that would bring favorable results,
and I have been very careful not to manipulate the
pattern of my engagement with life; that is, I don't
deliberately go to some place as a tourist. I only go
to places as I am asked or I am called by my work, and ■

that made it possible for me to read the pattern of my
increasing range of comings and goings as having pos
sibly economic significance.

That was what I was looking for. I was looking
for information regarding what is happening to society,
so I could feel the places I was being asked to go in
dicated this spread of the interest in the subjects that
I was exploring.

So during the '20's I found myself beginning to

and in a period following I began to cover a little
greater territory, but today I am going, I have circled
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the earth at least two times a year, and that seems to
be increasing quite rapidly. With it is coming, it
just dawns upon you that there are very different
kinds of relationship of a man to his earth that are

I am not only circling it east-west, butcoming up.
I am circling it northwest, southwest — Australia.

I am now beginning to have about five or six summers
and five or six winters a year, so that the kind of
memory pattern, the way we try to remember events in
the terras of "That was near the spring of such-and
such," becomes an unreliable kind of pattern. I can't
think about seasons any more.

I wear two watches, because I wear one for my
home office so I know whether I can telephone them and
whether anybody will be in the office; the other one I
change for local time.

I have just been asked to write an article for one
Biey say they would likeof our national magazines.

you to assume that you are the Building Commissioner of
the United States, and they would like to know what

And so,you would do about the great urban problems.
writing about it, I found myself saying: of course,
the only reason they want you to consider that you are

JOHN r. TRAINOR 
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the building czar is so that you will be able to en
force your will on others and be able to break through

o
inertias, and I realize, of course, that isn't a very

valid way of approaching problems, because one of the
things I have learned a great deal about are the
natural checks and balances of evolution. And 1 am

I am quite satis-completely content with due process.
fied it takes Just so long — there are no instant
babies and no Instant anything. Einstein made that
very clear.

We have to remember now we are in a world of non
So I am not interested in beingsimultaneous events.

ing myself building czar.
I was to assume I wasn't czar of the political

I had to assume some very powerful politicalstate.
force had sent me in, but if you wanted really to make
a czar of building, why not make me a bigger one, make

Then I said: why not makeme world czar of building?
And when you getme czar of building the universe?

to that point, then you say: in the first place, I am
deeply impressed with the designer of the universe; I
am confident I couldn't have done anywhere near such a
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But -what I really care about Is that extragood job.
ordinary design of the universe, and that is what I
would like to work in.

What I am interested in is what are the designs
and processes and the intertransformabilities and
what is man doing in the universe, and what is he
supposed to be doing, as well as what does he think
he is doing.

So I said: I can only answer this question in the
way in which I assume, and all the known going type
of behaviors of the universe, and I am not going to
try to invent to a new universe or new behaviors, but
I am very interested in possibly finding out about man
and what he is supposed to be doing, and then how I
might be able to do anything I can do as an Individual
as permitted by the rules of the universe, what might
I be able to do on behalf of my fellow-man’s fulfilling
the functions to which he is apparently included in
the universe.

So then I said it was quite interesting to realize
the Wright Brothers, Bell and such men didn't need any
authority given to them as a czar. These are the men
who, dealing in the principles operative in the

I
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universe and looking at man’s needs, realized that they
can employ the total principles in the universe, and

□
they saw that men needed to communicate, and they had
deep intuitive drives in them, if they could accelerate
man's intercommunication, he might come to higher
understanding, as man are inspired.

So we recognize, again, that the inventor needs
no license from anyone to address himself to the prob
lems of the humanity, and if he is not employing the

|i principles which are operative in the universe, his
invention won't work. If his invention does work, it
is a facility for man. It will very probably decrease
the frustrations of man's realization of his highest I
potentials.

It is interesting to think about inventions, be
cause I find that there are inventions — you could
invent traps, and men have invented traps for years,
or others which do restrict motion, and you might
invent a prison which would restrict motion, but man
doesn't have very great motion capabilities at any rate.
He can only make four miles an hour on his feet, so
there is not much further restriction to be had.

There is infinite room in the way of accelerating
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and decreasing the restraints, so that such inventors
as Bell and Wright are people who decrease the re
straints and permit man's greater permeation of his
total environment.

I see, then, some of the characteristics of advan
tage that are already innate in the human, and I don't
need any authority to be a czar because as an inventor
I have very much greater power.

I know that the word "inventor" does not command
I the respect of society today that it may someday com-

I am confident that in the days, the decadesmand.
and centuries immediately past, those who began to
develop high economic power and tended to lead man's
society as economic leaders had great effect on society,:
and I say again to invest in inventions, and found
those Inventions were profitable, they could also con
sider their investment very great — and they didn't

They wanted to get all the profits theywant change.
could out of the going machinery.

I feel during the last century or so, then, the
word "Inventor" was a word which was used with some
disdain and annoyance on the part of the great economic
leaders. So that we have inherited an attitude toward

JOHN F. TRAINOR 
OFFICIAL «rio«u« 

TAKNTON N. J.



'-'V

* * t

Close-up of the Geoscope, 1960

o
cc
o
3

? *1 j 
! d

/A 
Z

rI

*■** ■ Z

/r

J ■
7

X !lc - kz 
/-b

.i >

\\ .

I f! /' fl flj
' /

1 //
!.-'■ // z-ib"

U-



co

13

the word "inventor.11 I found there are inventors'

councils.

I have a number of patents, so that I am assessed
as being an inventor by others. They invite me to
join inventors’ societies. I don’t do so because they
don't impress me very much, and I don't think an inven-

Invention is something youtor is very good en masse.
have to do by yourself.

In the Patent Office there are a large number, a
great number of applications that come from people who

They are people who studyare really playing a game.
Patents have now been granted.the patent cases.

try to make some small improvement on them, people to
whom it might be a satisfaction to be able to say to
their grandchildren that they have a patent, and put
their picture in a picture frame.

Ihe Patent Office examiners found, twenty years
ago, almost 85% of the claims for patents were coming
from people playing games, people who had retired and

It’s a better gamedidn’t have anything better to do.
The Patent Officethan quoits; could you get a patent?

not real inventions.

1
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To be an invention it has to be really a funda
mental surprise, something that can now be done by
man that he Just didn't think he would be able to do.

In order to talk about our world man and talk
about him from the viewpoint of the already high advan
tage granted to the human being by the designer of the
universe in allowing him to invent, to employ principles,
if he can, combine them in such a way as to bring
about devices which will then decrease the restraints
on man, which will give him more of his fundamental
capacity of his own time to be invested by him in his
own free will way, freeing him from Just a service to
his own processes, then addressing this extraordinary
advantage given to humanity, the privilege of being an

up into big packages and phrases, such as: population
explosion, urbanism, and so forth.

I am going to think out loud with you in a way
Way backthat I have thought to myself a great deal.

many, many years ago, it was about a half-century ago,
I began to play a game with myself which I adopted
Just theoretically, because I had observed, as you
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have, that when you are young you can pick up a little
heavier weight each day and your muscles begin to
increase, and you can build up your muscles. I said:
I think I can build up my answering capabilities,

intellectual answering capabilities by asking myself

each day a little more difficult question. I finally

got to a very big question, and I said: what do you

I have a rule for answering my questions. My
rule for answering my questions has to be that I must
answer the question from experience, not from saying
somebody told me so or I looked it up in a book, and

This is the explanation.they say: you believe this.
I found as part of my experience that time and

again somebody that I knew well, with them we had some
joint experience and that my friend had spontaneously
described what we were describing a little more capably
than I could have, so I found when our experience 1
showed us that somebody was speaking, the person who
was speaking really was inspired with a desire always
to tell as faithfully as possible what he was experienc
ing, that I could include the experiences of others
whom I experienced as being faithful in recounting
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experiences. I could extend the experience range
beyond my own.

The very essence, certainly, of modern experi
mental science is in the art of being very effective
in giving faithful account of what it is we experience.
So you could include all that kind of data. Z3

Well, I said: I will have to answer, then, what I
In the terms of experience, and if

I can't answer what I mean by the word "universe,"

because it would be meaningless to me.
So I then, remembering I had to answer it in terms

of experience, I found the answer came by itself. By
"universe" I mean the aggregate of all of humanity's
consciously-apprehended and communicated experiences.
And the minute I first said that to somebody else,
they said, "I think you left something out."

So I said, "That is part of my experience that
you think I left something out, and that is sort of
an intuitive, logical kind of intuition that you would
say so, but I have included all the aggregate of all
the consciously coninunicated human experiences, and
they have included dreaming; they have included the
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fact some people tell lies and deliberately, that our
experiences include the fact there are continually
greater numbers of facets of any subject, that the
numbers of the words in the dictionary grow because

2 we have more aspects of subjects to consider.
"There is, then, what is called a becoming, a

growth, and there is change, and that is all part of
our experience."

I suddenly realized this was a very powerful kind
of definition.
wrong would be experimentally, and that would be an
experience and it would be included, so I have had a
great many people experience a matter of frustration
by trying to prove me wrong. And in as much as my
definition seems to hold up, we then can think a little •
more about it, because it has some significance in view i
of the fact that in the early part of our century the
physical scientists,as a consequence of a number of
very broad experiments that had been made in discoveries
began to reassess and redefine physical science.

For instance, it was my experience when I entered
the Harvard community before World War I that scienti
fic thinkers, the natural philosophers of the Harvard
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community, were letting it be known their thoughts
regarding the earth and solar system and universe were
that the phenomenon entropy, the second law of thermo
dynamics, which Showed that systems always lose energy,
they felt that applied to the whole universe, and the
universe was losing its energies and running down.

What I am saying now does not include specific
individuals who had already broken away from such
thinking, but it was the going, general concept of what
called the scholarly society of Harvard that we were
in a universe that was running down and Newton's first
law of motion, which stated a body persisted in a state |
of rest or coma in a line of motion except as affected

at rest and the motions which we had experienced were

cease as the universe lost its energies.
But it was in the early part, just the beginning

of this century that scientists began to make experi
ments specifically with entropy, and they discovered
whenever systems lost energy, local systems lost energy,
they found it could only dissociate here by joining
there, and energies were 10<$ accountable. Therefore
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I a sort of form of abnormality which in due course would
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they began to feel It was a fallacy to think of the
energies escaping from the universe, and simply had
the energies relaying from here and there, and there
fore they felt constrained to formulate a new funda
mental concept which they call the law of conserva
tion of energy, which said no energy could be created
or no energy could be lost.

Ehergy, then, was finite, and we have then, along
with the many experiments like those of the speed of
light and the other types of observation, experiments
of inspired people like Einstein, Plant, and others.
We have developing, then, an entirely new way of look
ing at energy.

They said energy is finite, and the physical uni
verse is all energy, so there is a finite, all energy,
physical universe, and a kind of equation Einstein
could write related then to this unit, finite phenomenon

And the scientists who were concerned thenenergy.
with the physical universe and all of its qualities
then said — sometimes actually in words and very
often Just by Inference — that there were many scholars
who were highly disciplined who were dealing in imponder

ables, things that could not be weighed, and while
JOHN F. TRAINOR-
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they respected those men very greatly, they could not
belong to the closed system, the club of the closed,
finite, physical universe, and they said these other
disciplines belong in metaphysics.

The to rd "metaphysics" had an undesirable connota-
23tion in those days, because people thought of it some

times inferring magic, and so forth, so the people who
were put in the metaphysics club felt they were being
put in a very inferior club and being made second-
class citizens.

which is the very essence of scientific fonnulation,
that we are able to have, then, a universe definition
which then, consisting of aggregate of experiences,
required that we observe the Individual experiences,
and we find that individual experiences are, them
selves, finite, that our own observations in the sixth
cycle basis, tiny moving-pictures frames — we go to

Our experiences always being andsleep and we wake up.
end; they are all finite. So we can say that the
aggregate of all the finite experiences is finite.

We can say, then, that this more comprehensive
JOHN F. TRAINOR 
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universe/which includes the experiences which are non
ponderable and non-weighable, non-energy experiences,
is also a finite universe.

Ulis would then immediately give or make a closed
system and give great validity to the highly disciplined
activities of expiration of the greater ramifications
of the universe than those that are identified as Just
physical.

But I, myself, find a little surprising thatit
the scientists who had this strong feeling about a
finite, physical world do not ponder upon the fact
that their own formulations, treatment of it, the
mathematic treatment, that they were dealing in meta
physics in its highest degree, because mathematics
is imponderable, weightless, and therefore metaphysi
cal.

Now, without ability to think about total universe
and to find that it includes also the physical universe,
give some sort of strategic effectiveness to the man
who wants to think about all the principles operative
in the universe and tries to think as an inventor about
how they may be employed, how these principles can be
employed in relation to man.

i
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Uien the next question I found myself asking in
a very big way was: is man essential to the universe

□
or is he just a theater-goer to enjoy or dislike the

This is the kind of question that Shakes-experience?
a:peare posed, and I finally came to a way of answering

that question, and here is the way I organized my
infomation.

I said that the physical universe, all the local
systems of physical universe are entroplc because, as
experiments show, though the physical universe is
always losing its energies locally and though they
are picked up by other systems, the method of losing
the energies as the stars sending energy off radially, ■

the stars themselves are in great motion in respect
to one another, so that the energies that are radiated
off are diffusely distributed, and due to the continual
intemotions and transformations of physical phenomena,
the energies, I will say then, are released from the
local systems and become ever more diffuse.

If they become ever more diffuse, they occupy more
and more space, so that has been one of the observations
of the characteristics of entropy.

3o I said quite clearly, then expanding universe
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is inherent in entropy. If we didn't have astronomical
observations, the red shift, and so forth, would seem
to affirm the expanding universe.

In the most recent years there has been some
speculation by other astronomers on the invalidity of
the red Shift demonstrating expanding universe, but the
expanding universe concept is really inherent in the
entropy itself and not dependent on the interpretation
of the red shift, so I see, then, that the physical
universe, entropic and expanding and increasingly dif
fuse, and as a mathematician would say, he describes
that increasing diffusion as increasing disorder, so
I said: the physical universe then being expansive,

kind of functioning goes on in the universe that
balances this, because it is also part of our observa
tion of the general scheme of physical universe that
each one of the fundamental patternings has some kind

They are complemen-of a complementary set of events.
tary sets of events and not mirror images of one another.
They do succeed in balancing one another, and they are
as positives and negatives that balance one another.
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Therefore I felt that there must be some phase
of the universe that is contracting and increasingly
orderly. And theI said: how can you find that?
astronomers have had that same intuitive urge and
looked for black bodies that might be inhibiting
energies in the universe, but the kind of telescopes
they had were not suitable for finding the non-radiant
black bodies.

I said: one of the observations we can make is of
our own little spaceship Earth, and because it is not
radiant or we wouldn't be able to live upon it, and
it is receiving large amounts of energy from the rest
of the universe as, for instance, the geophysical year
indicated at around 100,000 tons of stardust daily
landing on the earth, and we know we receive an enor
mous amount of sun radiation and a great deal of radla- ;
tion in one form or another from other stars, so I saw
that that radiation impinging on earth was not just
bouncing off it as a mirrored, polished ball, that
three-quarters of the earth was covered with water,
and the water tended to refraction and tended to im
pounding of that sun energy, and within the water's
biological life, and this biological life impounded
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ths sun energies in various ways, and the vegetation
<r

on the dry land Impounded the sun radiation with
o

photosynthesis. And the biologicals, in contradistinc
tion to the other phenomenon we have been speaking
about in impounding these energies, did so with
beautiful molecular structures, and these molecular Z3

and completely antien-structures were highly ordinary
And, the opposite of increasing disorder,tropic.

there was increasing order.
I can see biologicals in general were antientropic

and the biologicals impounding the energies began to
bury the so-called fossil fuels, these deeply impounded

I saw the

toward Increasing orders, where we find extraordinary
crystals in the earth, and so forth.

Then I said: what is the function of the human
I will now recite some thoughts which I havebeing?

regarding information that has come to us regarding
man* s brain as it is probed, as a total mechanism here
is probed, by the neurologist and physiologist with
the use of electrodes.
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energies from the rest of the universe.
earth was a pretty good system of energies of the uni
verse that were literally being collected and working
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We come to a point •where a great deal is now known
about the patterning that goes on here in the way of
information as communicated and as reported and as
stored and how the information is retrieved, to the
point where the men who have been studying this total
mechanism say, some of them say, very responsible
leaders have said it is easier to explain all the data
we have regarding this total phenomenon — if we
assume a phenomenon mind as well as a phenomenon
brain — than it is to explain all the data, all the
data available on the phenomenon brain, because we
assume this is a communication system. There are con
versations that go on over the system that are not
explicable as feedback of the system itself.

I am going to give you my own differentiation be
tween brain and mind, and I have tried what I am now I
going to say to you on some leading neurologists. They
don’t have objection to it. I say they don't feel

that they have enough experience as yet to say: you are

right. But they don’t feel at all like saying: you are
And they do not feel that I am taking advantagewrong.

of an audience in reciting what I am saying and going
to recite regarding my theory of the difference between
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the brain and the mind.
I am now going to have to make some sort of a

demonstration to give you the difference. First I
take a piece of rope and I tense this rope as tautly

ocI know how, and the more I tense it the tauter it gets.
we mean it is contracting in its girth, which 3

means while I am tensing it, it is compressing to 90^

is cigar-shaped, like this, and load it on the top,
and as I load it on the neutral axis carefully, it
tries to expand on its girth, whidh means it is going
to tense at 90^ to my line of compressing.

It is quite easy to demonstrate tension and com
pression always and only co-exist experimentally. I
know there is really a superficial error that is
operative in many young people's scheming in an en
gineering world and world of architecture, where they
say, "I am going to use a tension system." TYiAy t.Mnk

of tension as being differentiated from compression,
whereas we find, one, the tension might be at the high-
tide aspect in its behavior and the compression at the
low-tide aspect, so we see and note only the tension
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or phases of some kind of an experiment, but we find
that experimentally both always and only co-exist.

I have another definition I made, what I call the
first subdivision of universe. My definition of the
universe is the aggregate of all humanity's conscious
and aggregate communicating experiences. I have a
first subdivision of all that aggregate. My subdivi
sion is one which any one of us can make any time, the
very powerful capability of the human mind.

We can take any what I call a system, and a sys
tem is the first subdivision of universe, and a system
subdivides all of the universe, and all of the uni
verse is outside the system and all is inside the
system.

Shirley Morgan can be a system; the earth can be
a system, because clearly there is that which is
interior and that which is exterior to it.
of the universe has to be invested in the system
itself to differentiate what is in or outside at a

That is what I mean by a system.given moment.
Now then, it is a quality of systems that in order

not to include total universe, they must return upon
themselves, must return upon themselves in all
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directions.
A plane would not do so. A plane would go on and

on to infinity, so there must be some complex of
angles in the system which add up to something less

trthan 560 degrees in order to continually return upon
So it turns out to be observable fact thethemselves. a

systems as viewed from inside are inherently concave,
and from outside are inherently convex.
We being able to discover, then, experimental concave
always and only co-exist and also discover that convex
and concave are not the same, because the energies ■

impinging on convex surfaces tend to diffuse and on
They are concentrated soconcave tend to contract.

that these are fundamentally different kinds of func
tions, concave and convex, and yet are fantastically
intimate geometrically and always known to co-exist.

We can go to identify many always and only co
existing functions, such as, for instance, the neutron
and the proton, and finally having harvested an inven
tory of co-existing functions of many different kinds,
we can then bulk them all together and speak of them
as a class of all the phenomenon that always and only
co-exist, and in that you develop ■that we call the
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theory of functions,and the theory of functions is, in
the theory of functions a function cannot exist by
itself. A function exists only by virtue of the
always and only co-existence of other functions.

Then from our theory of function we might further
go and have phenomenon which we would speak about as
relativity.

What is interesting about what I have just recited
to you is the fact that I started off by saying I take
a piece of rope, and I didn't have a piece of rope at
all, and nobody in the audience said to me,

You have all had so many ex
periences with so many ropes that when I did it, it
seemed so completely logical to you that I did not
contradict any of your experiences, that you allowed
me to assume I had a piece of rope. We call that a
generalization. That is the first regeneralization.

I didn't say whether it was nylon, manila, cotton,
what size, whether it was wet. I didn't have to go
into any of those special details of our special ex
periences, so it was a generalized piece of rope, and
it was a second-degree generalization when I discovered
the always and only co-existing tension and
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compression, and third to find a whole class of always
and only co-existing phenomenon, and fourth degrees
to develop the theory of functions, and a fifth degree
generalization to condense that into the one word
"relativity.

Now, you can play a game with a little dog, tak
ing a belt or a piece of rope, and he will put it in
his teeth and he loves to pull on it with you, and
he plays a game of tension with you and he is using
compression on his teeth and convex and concave sur
faces of the teeth.

There is nothing in all of our experience to
suggest to us any little dog would develop the theory

I would say to you I am for the momentof functions.
content with the interpretation that the brain always
deals with the special case, and the little dog uses
a brain with his special case of tugging, that mind
always deals with generalizations. It is unique to the
mind to discover principles which are operative in all
the special case experiences, and it is unique to the
mind that it is able to generalize generalizations to
such an extraordinary degree as to be able to come to
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ordinary special cases.
I would then say whereas the biologlcals are antl-

entropic and develop beautiful molecular structures
out of random receipts, I would then go on to say the3
human mind goes very much further in its antientropic
capability in that we had an expanding physical uni
verse, increasingly disorderly, and I was looking for
a phase of the universe that was contracting and con-

And in the series

tracting, contracting, contracting and ever more
orderly, so I say then the human mind seems to be
demonstrated In our experience as the most powerful
antientropic patterns operative in the universe.

I found myself writing that and putting it in a i
little publication in 19and the same year Norbert
Weiner wrote in a small publication. His resolution
was that man's mind was the great antientropy. He
called man the great antientropy, and I knew him, and

And we found how we really arrivedwe talked about it.
at it by quite different strategies, but it was inter
esting that any human being in this moment in history
would tend to follow through some strategy that would

tracting and becoming more orderly, ano. m tne aenoa . 
of degressive generalizations I gave you, we were con-
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end up so abruptly at such a fine point.

Now then, if man’s great function in the universe
is that of the great antientropy, then I would say all
his functioning which I have given you is antientropic,
which was really powerful and has to do with formula
tions of the mind, none of which are weighable. There
fore they are entirely metaphysical.

In as much as none of our experiences have ever
demonstrated any validity to magic, I rule out magic

find no reason to include magic or open-endedness in
my concept of the word "metaphysical." Therefore I
find that the metaphysical seems to be the balance of
the physical, that metaphysical isn’t just the name of
a club of people who did not belong to the exact
sciences, but metaphysical is a phenomenon of the uni
verse that is in extraordinary balance and comprehen
sive to the physical expanding, increasing entropic,
disorderly, metaphysical, continually contracting and
increasingly more orderly until it comes to the exquis
iteness of a single unity which has a fundamental
complementary of functions, but inherently includes
those functions in one word.
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If man then is essential to the universe as the
great antientropy, the universe which Is then follow
ing the same divergent, oscillating patterning we
find operative in all the universe physically, account
ing for all the propagation of wave phenomenon, the
propagation of everything coming from these somehow
complementary, oscillating systems, then we say that
we also have to observe that where nature has disclosed
to us essential functions of various components of our
experience, we find nature also fortifying antlcipa-
torily the total inner functioning by providing, many
times, great excesses of one of the complementaries
where the probability, for instance biologically, for
survival of various of the species which have comple
mentary co-existence, where probability of survival by
means of regenerating by extending seeds off in the
wind, many times the possibility of that seed finding
the right, most suitable environments and being prop
erly developed are low, as low probability, and nature
sends off large numbers of those seeds in order to be
sure enough of them would be successful to fulfill the
complementary inner functions of biology — that is,

And so logicalfor instance, just the vegetation.
JOHN F. TRAINOR 
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life and reciprocity in the atmosphere of the vegeta
tion giving off all the gases essential to the mammals

□and the mammals giving off the gases essential to the
vegetation and such exchanges as that — and nature
then providing anticipatorily for large numbers of
any functions made me feel, then, that man is essen
tial to the interfunctioning of the universe.

Then there must be many of them provided on many
planets.

Then I am increasingly impressed with the observa-

planets with human beings on them.
Incidentally, there is a very extraordinarily

interesting paper which has been written by a man
named Morrisson, who is a professor of nuclear physics
at Cornell, and now is a visiting professor of nuclear
physics at M.I.T. on approaching the existence of human
beings on other planets from an entirely different
reasoning than that of the astronomers, but there are
then many highly capable men in the field of comprehen
sive observation who find that it is logical to assume
many planets with human beings. And I find, then, that
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I would tend to accredit that, if wa then see that man
is essential to the universe, because it seems, as
Hoyle would point out or has pointed out, that man on
earth has been behaving possibly very unwisely, and
he points out he has just discovered the atomic energy
in time to overlap his exhaustion of the fossil fuels,
and he hasn't learned at all to think in terms of the
conservation of the energy, he does not conduct himself
on that basis, and he has been deliberately taking out
those energy savings that have been concentrated to1
this point and starts detonating them and sending them
off as energy back into the universe, and prematurely
detonating energy storage,which might be faded many

into some kind of energy detonating function.
Assuming in the interim man has learned on planets

where he is aiding the inhibition of energies locally,
that he then finds the capability to get off his planet
into other parts of the universe before this energy-*«
stored planet becomes the new radiant source.

Just thinking in such a schematic vein, I then
said: I see that it is true that man has argued to

I

himself really at very short range, not really using
JOHN r IM AIN on 
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any long-distance logic about men on earth not thinking
about their grandchildren and great-grandchildren, or

He has saidthe children of a thousand years hence.
that it is much less expensive to take these energy
savings out of the earth than it is to take the trouble
to harness the winds and the tides and all of the other
sun energies, which are enormous, as daily income which
could be harnessed and turned to do the work, while'

Ofeven helping to conserve that energy even more.
course it is cheaper to rob the piggy bank than to do

If there is money in the piggy bank, it isthe work.
Uiateasier than working, if what you want is money.

is the kind of argument man has made, that kind of
argument has been underwriting the validity of his
economics and what he calls enterprise.

Now then, as an inventor trying to think about
ways in which we might stem the energy outflow from
earth and aid in the antientropic functioning, what
might we do to possibly stay the course of man towards
possibly very swift doom, because Hoyle certainly infers
that man is in such trouble that he may be beyond
saving; he may have gone beyond the point of no return,

I am assuming that he hasn't goneas it is called.

I

I
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beyond the point of no return, that there is designed
also into this system a very large safety factor to
give him an opportunity to discover his own error and
to set himself to behaving in a way that is logical
in respect to his function in the universe.

So I became interested as an inventor in always
observing this kind of total challenge with respect to
anything that I might try to find as permitted in the
principles operative in the universe that would give
man advantage in regenerating himself on the surface

I of the earth, while serving his function of the great
est and most exquisite phase of antientropy.

I find great encouragement to think that it is
not too late for man to make good on earth, because I
see it also as part of the great design as we experi
ence it that man is born utterly helpless, that the
young human baby remains utterly helpless longer than

Certainly part of thethe young of any other species.
invention of utter helplessness is that it will be ah
anticipatory complementary accommodation that would
protect and nurture the child, and parents have, cer
tainly, certain drives which we identify as love —
parents have love — but the parents are not ingenious
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enough to really know just what to do for the child,
because the child is going to have to breathe air,
and the air is there, and the parents didn't invent
the air, and the mother doesn't Invent her breast.
That is waiting for the child. The inventions have
been very thorough.

So the parents dissipate to some extent from
their drive to look out, but often their love is

before them, and so I find our customs and things we
relay as logical cautions of the old life to the new
life are often not conducive to the success of human
beings.

So I see that the young are being bom utterly

helpless, and the older humans struggle along as best

they can. They may be quite ignorant, but still the

life has prospered, and so I see gradually as we human

beings have to stand up and begin to look out for our

selves a little, that humans do begin to participate in

the patterns of the regeneration of moral life and

are successful by reason of the pre-existence of extra

ordinarily favorable circumstances and environment.

JOHN F 1MAINOH 
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greatly misinfonned by fears that have been engendered 
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sure there are many humans regenerated. There are
all kinds of built-in urgings, and certainly you find

the male birds sing and attract the females, and there

are certainly very attractive colorings that come into

life, and I think possibly a vanity in man makes him

boast of his competence to others as part of the great

I don't think he is really var-regenerative drive.

ranted in being as bold as he is in suggesting, as I
find it suggested in all of my experience, social
experience and all the literature in the schools, that
man almost seems to think of himself as almost a hundred

h
brilliance and his contrivance.

It is a new description of a very oldreally new.
I have to remind you that you are 99$ autoprocess .

mated and that you don't know what you are doing with
the supper that you ate tonight. You are not charging

Ioff special energies to send the various glands and
they are relayed to some of those energies to make
hair and others to make replacing skin. I have not
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found a human who even knows why he has hair.
I have discovered in my own way in checking on

myself that I know very, very little, and I found
that I am certainly well over 99^ subconsciously

I don't have the slightest idea — we findoperative.
the problem a quadrillion times the quadrillion atoms
in coordinate operation in our brains, and we have
nothing to do with their extraordinary success in a
conscious way, so that when I look on man in this way,
I am surprised at the very little, tiny bit of area
of his total being and his coordination and his parti
cipation with the rest of life around the earth.

I am surprised he makes so much a boast of this
little, tiny less than 1$ of his total activity which ■
has any conscious participation whatsoever. It isI
because of this very small- amount I find it easy to
excuse him right now for errors that he has made, and
I think life has built in, then, that vanity, and
allow him to make some mistakes.

But now, I think, we are on a new threshold and
man and universe, at least the team of humans on the
spaceship earth hurtling on through space is about to
begin to have to participate consciously in its own

JOHN F TRAINOR 
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evolutionary transformation and success.
There is an extraordinary new challenge. We are

going to have to use this, apparatus we have in a very,
very important way, so the kind of assessment I am
trying to make tonight is an assessment of that chal
lenge.

Just as man, then, is successfuly developed in
the womb and is there for nine months, then he suddenly
is a very new thing to be born out into the atmosphere
and has to do his own breathing, and I think that all
of humanity is about to be bom into a new kind of
relationship to the universe. That is my total kind
of feeling. I feel it very, very strongly.

I am sure that in as much as our total operating
capability, the antientropic effectiveness that is
inherent in the brain and in the intellect is predi-

We have to have experiencescated upon experience.
As a child we have to find outwhere we make mistakes.

about gravity; we have to pull things. Parents know
Theythat a child keeps dropping things on the floor.

have to get experience about gravity.
Parents say, "Why isn't gravity obvious? Why does

If you think about
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that from what we really know today, there are very
few places In the universe where gravity is operating,
where a human being could be present. If you were to
get too close to the sun, you are going to burn up.
there are very few places where it is comfortable
enough in the universe to have experiences with gravity.
In most of the universe there would be no gravity ef
fect at all, so this is a very special area of the

demonstrate to us very clearly there must be a number
of experiences before we can begin to gain a pattern.
and many of the special cases experiences, before we
begin to generalize and evolve and deduce principles
that are operative.i Therefore, I see our error of burning up fossil
fuel to this point is something that might be converted
very, very readily as we begin to understand.it.

I went to a little valley high up in the island
Theyof Rhodes this year to a very extraordinary place.

said there were over 10,000 windmills in this valley
high up in the mountains, and in the older world we saw
man doing very well with his energy income with the
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universe where a human can get this effect of the mass 
pull without being destroyed, and little children then
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windmills and saw him sailing around the world using
the winds and not exhausting the energies of the

o
earth, and he has lost some of that quite beautiful
art, but I think we now know a great deal about aero
dynamics and we ought to be able to build some very
extra ordinary energy-impounding machines employing the 3

wind.
The head of the United States Navy Department

Bureau of Weapons, the scientific design activities,
points out that of all the sources of energy operative
around the earth there is none which Is so plentiful

winds are present all around the earth over both the
land and the sea.

The only thing that has been unfavorable about the
winds has been their intermittency, but the magnitudes
of them are very great, as they are operative, and man
can get on very well with them if we found ways of

That is one of the thingshandling and storing energy.
he is learning to do quite well.

There are other ways of impounding energy, by
pumping water outwardly from the center of the earth,
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and I think part of the new kind of a focus of atten
tion of inventors, inventors taking the iniative,
saying, "Nobody tells an individual to invent. He

IIhas the initiative.
In the introduction they quoted me as using the

phase "prime designer." An Inventor is a prime de
signer in that nobody tells him to do that designing.
So I am hoping the inventor in everyone, and particu
larly in the university world, the inventors will
again re-attack the problem of living on our energy
incomes and the enonnous tidal energies that are avail
able.

Remember, we started to harness the tides, for

** instance in Passamaquoddy, where we have those tremen- I
dous 80-foot tides twice
tude of the water pulled out from the earth 80 feet a
day twice a day, and the weight of it pulling toward
earth is mighty, far mightier than anything man har
nessed before.

Then it was said politically this was undesirable
because the energies can't be transmitted by the high-
power lines far enough from Passamaquoddy to reach an
Industrial center, so the project was dropped.

i
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But today we have great changes in that capability
because we have now entered into an era of what we
call ultrahigh voltage transmission, and whereas up
to now the distance we could send energies around the
earth were practically about, the maximum was about
350 miles, now with the new ultrahigh voltage we are
going to be able to send it 1500 miles, so places, far
remote spots of great energy income could be hooked up
to areas of man's high civilization needs.

In thinking about what needs to be done and the
kinds of evolutionary accelerations that we have been
experiencing without really intending to have such
mutual experiences, I think some of the most important
ones that we are going to have to deal with relate to
our ability to mentally account in an effective manner
what it is that we are experiencing.

I point to you, for instance, that our accounting
of wealth, our social accounting of wealth, all of
which accounting gives all of us plenty of trouble in
one way or another when we have to deal with it, that
that accounting of wealth is predicated upon several
fundamental kinds of experiences of early man and cer
tainly relates very much to something I pointed out to
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operative at the beginning of the century which thought
of the universe as running down, and they thought
wealth was something that would inherently be lost,
and as long as you were identifying your wealth with
physical, and the physical was continually becoming
more diffuse and disorderly and was lost from local
availability, then wealth was something that could only
be identified as something that could be lost.

If our wealth is only physical, then we might say
that we would have some trouble dealing with it. I
also then point out to you that there has been no new
application of scientific discovery to the concept of
wealth in our time, and that it is then in our century
that we discovered the universe was not entropic, that
the energies only escaped from this system by joining
another system, that they were always accountable.

Therefore, we have the scientist giving us extra
ordinary assurance in the law of conservation of energy

Therefore thethat it could not be created or lost.
It may not be as lo-energy is not going to be lost.

cally available as it was before, but it will be avail
able again if you have the ability to travel frctn here
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You may get to the point -rfiere the energyto there.
is now being employed. I point out then that I have
given myself the same kind of question,problems regard
ing wealth that I gave regarding the word "universe"
or the functioning of man in the universe, and I said
it is part of my experience that if people had some
thing they called a great deal of money with them and
they are on a sinking ship, the money doesn't do them
any good.

showed me no matter how much wealth is accredited to
any individual or any corporation or any institution,
we cannot alter one iota of yesterday with that wealth.
Hie wealth is something, whatever it is it is something

Thisthat can only be articulated now and forwardly.
gives me some clue as to what wealth may really be.

I found what I am now confident is what I really
i mean by wealth. It is the organized capability to

deal with our forward metabolic regeneration, deal with
So I say in really assessing how muchour needs.

wealth we have this minute, I would assess it: if no
body made another move, how many days could we carry

So I see thaton, if we don't hamass anything more.
JOHN r TRAINOR 
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■what I mean by wealth seems to break down into two
very important fundamentals. One is the energy which

□
we employ for our metabolic regeneration, and I see

W then the energy as operative in two fundamental pat
terns, energies which are dissociative, radiant ener
gies, and the energies which are sociative.

develop self-interferences, just as we can make inter
ference by making a piece of rope and knot it back on
itself, you will pull on it and it contracts. I see
that there are patterns of structuring where the
energies tend to centralize themselves. Energies are
concentric.

I will speak, then, and classify everything we
speak about as matter as being the concentric pattern
ing s of energy, and there are radiant patteraings of
energy we have in the form of fire and in many other
familiar forms of radiation. I find the radiation
energy can be reflected; instead of going into all
directions it can be beamed in the preferred direction
and concentrated.

I see, then, that the long-ago man going through
the woods, and this must have happened thousands upon
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thousands of times, that a man stepped on a log in
climbing over and around and found a log that they
were stepping on lying across another log, and the
other end was under a great big tree lying there, and
they saw the big tree moving and they would go up and
try it, and they can’t budge that, and yet a little
weight on the end of this is making the big tree lift.
Man discovered the lever and learned how to use their
gravitational advantage.

■When men then learned, later on, to take levers
and Insert the ends in the unit fulcrum, which we call
a hub, and had a series of them around a hub and then
invented putting that hub under the waterfall and let-

and take the shaft which is rotated and put on gears,
belts, and later on making rotors and electric genera
tion, at this point man had demonstrated the ability
to take the two fundamental patterns of energy, the
dissociative and sociative, and develop the Interplay
of them, which is the energy then made to do the work
on behalf of man that will lead to his regenerative
advantage.
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From this point on it is man's intellect that is
of advantage. His observation, then, of the principles

□
operative in the universe, his learning new discovery

patterns of energy which are operative and shunting

them to the ends of the levers to do the work, so I

see that the organized capability to deal with our 3

forward regeneration is then, if that is wealth, then

it consists not only of the energy which is manipulated,

that the principles of the lever isn't just something

inherent in this particular log, but find next the log

And so they are able to use thewill do it as well.

generalized principles to their increasing advantage

in their metabolic regeneration. So in as much as
intellect is a part of wealth, I then find the follow-

I find then that we have wealth as an interplaying.
of the metaphysical and physical in which the meta
physical takes the measure of the physical and turns
it to advantage and is part of our experience, that
everytime we make an experiment we always learn more.
You can't learn less.

This is an irreversible phenomenon. You may learn
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You won't havewhat you thought was true wasn't true.
to waste any more of the small amount of time allotted
to your life in learning that theory any more. It is

Every timelearning more to learn that you are wrong.
we employ our intellect we learn more. Every time we
make an experiment we learn more, which is to say,
then, that the energy part of wealth is non-destructlble
because of the law of conservation which makes that
clear. The energy part of wealth is a part that always
improves and always gains, and the more we use it, the
more we learn.

Therefore I find, in contrast to the concept at
the beginning of the century that wealth was something

wealth of energy flows of the universe coming to the
ends of the levers that were not there yesterday.

The figure was published two days ago from the
Office of Economic Development that of the wealth be
ing generated in one year by the western world — that
is Europe, the United States and Japan — the annual
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bility, the more it improves and the more it increases, | 
and that we are now employing enormous amounts of

that was continually going to waste away, that the more 
we use our real wealth, which is this organized capa-
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wealth generated now is in the order of one and a
quarter trillion dollars to be compared with a total
of 40 billion monetary gold. Quite clearly, this
wealth has nothing to do with that gold that man used
to use as a means of exchange, and yet our accounting
system is one where our mature accountants meeting at
the World Bank in the last ten days said that they
tended, said some of their leaders said, "My sentiment
is in favor of gold," and our world's economic affairs
rest on such a non-scientifically informed sentiment
in relation to the operative factors which we discover
ourselves now to be endowed with, fantastic capabili
ties, because if we extend the energy being generated
in Russia and China, we add that to that western world,
we are probably somewhere in the magnitude of two
trillion dollars annually, and two trillion dollars
at the magnificent earning rate of 20$ rate per year
on your capital would indicate five times that, or we
have over a quadrillion of capital venture now opera
tive in organized capability to deal with our regenera
tive needs. This is fantastic in its expansion in the
last few decades, going out of comprehension by our
fellow-men.
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When I say, again, to think about whether man is

going to have ability to carry on our earth, I am not
mildly despairing of the case, because I said I have
no tendency whatsoever to blame man. I have no ten
dency to find fault with the way he has been playing
or assess him, no fault to find with errors of love,
but I am observing that the factors which are opera
tive if properly assessed indicate to me the existence
of a potential to deal with our total environmental
challenge which is so magnificently weighted on the
side of success that I now make the following funda
mental assessment of the rates of change going on in
relation to man.

I made an assessment of the amount of work that
men do with this energy wealth in the following manner.

in 1945.I did this first for Fortune Magazine I did
it a little earlier for a book in the There is'30's.
something that we speak about as foot pounds of work,
how much work it takes to carry a pound weight one
foot outwardly from the center of the earth in a given
amount of time, and the way we rate horsepower is in

And that kind of work concept throughsuch terms.

experimental information becanes, then, convertible
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into all kinds of other energy language, such as kilo
watts per hour, and I find it is quite possible, then,
to take the measurements of the work human beings can
do. And such foot pound work has been measured in
armies around the earth during the last century, and
there is a well-developed estimate of the amount of
work a young man in good health can do in a year in
the way of converting the energies which he consumes
into physical work as measured in foot pounds, and we
can take, then, the amount of work that that man can
do in one year, and I will call that a one manpower
year.
between the armies of the different major countries,
so I took that and called that, then, a one man year.

are often too remote from one another, and in years
when you could not send energies more than 350 miles,
there was no way to get energy from this center to that
other center, because it was more than that distance.
So I took various industrial network economies and took
the accounting of all the energies consumed by those
economies in a year in the form of fossil fuels and
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And then I took the energy being consumed by various 
industrial networks,and the various industrial networks :

IAnd those figures were in considerable agreement
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waterpower, foods and every known source. Bien I took
that total energy income and I divided it by 25 for
the following reason.

We find there is something called mechanical
efficiency, various kinds of engines have contrasting
relative efficiencies as to how much work they deliver
out of the energies they consume. A reciprocating
engine is only about 15% efficient. A turbine is about
30% efficient, and the jet engines up to 65%. Some of

ithe new fuel cells get up to 80% efficiency.
Now, then, the over-all mechanics which we are

using in our society today are still of a very low
To such aorder of efficiency as totally operated.

low extent I find we are only realizing about 4% work

out of the energies which we are consuming.

Therefore I divide the total energies consumed by

net work economy, by 25, and it brings me to a 4% fig

ure, and that 4% of the total energy consumed in a year

by a given industrial economy I divide by manpower per

year and this gives the number of mechanical slaves

that are working in the economy for each human being

or available to the total number, and we divide those

figures by a population which gives how many slaves
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■working for each human being.

I find way back in the 1940's in the eastern
United States industrially we had 135 energy slaves
working for each human being. I also found a very
large number of them were going into the next war,
and I found it was only necessary to have, with a
fami l.y of five, they only needed a hundred energy
slaves for a family of five, or twenty per person,
to keep up the high standard of living of a family
going with that high standard of living.

At any rate, using the criteria of 100 energy
slaves per family of five, I called that an industrial

In 1900, less than 1^ of humanity werehave -family.
industrial haves.!

After the mechanization of World War I in 1919,
six and a half per cent of humanity were industrial

As we entered World War II, 28^ were industrialhaves.
haves. As a consequence of further mechanization of

of humanity in a fairly high standard of living —
though if you take the highest standard known to any
monarch before 1900, it was not too good — but we have
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World War II, we are at a point where of humanity 
are industrial haves. We have gone from less than 1$
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today 40$ of humanity enjoying a standard of living
higher than that known to any monarch before 1900.
Thia comes out of seemingly nothing, and I have given
you some accounting which gives you one of the ways
of accounting for how we have had all the success so
far. ZJ

Quite clearly, our bringing 100$ of humanity into
high advantage is a matter of time, and I find that
the way we have been doing this, taking care of more
and more people has to be thought of in the following
light.

During the Twentieth Century, during this last
66 years the amount of metals that have been mined,
the new ores that have been found, estimated ore
bodies, the total metals divided by the total popula-
lation gives us a figure which shows during the whole
of the 66 years of the Twentieth Century the amount of
metal per each human being has been continually de
creasing, so the fact we have taken care of much
larger numbers is not because we have discovered more

We have to find,metals, exploited more resources.
quite clearly we have done more with less, and in doing
more with leas have cane out, almost exclusively of the
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technology of ths sea and air and now the space where
It has been essential to do more with less.

On the land in building a building we have said:
the wider the walls, the higher, the more protection

But on the sea andwe felt, the greater security.
sky you had a fundamental floatability or liftability

So theof the plane, and we had to do more with less.
technology of developing of the enormous hitting power
had enormous fallout into our domestic economy of doing
more with less.

If we have to wait for the fallout of the doing
more with less to take us to 100$ of humanity, we might
quite readily get to the point where man would blow
himself up, because if the race to date for developing

22 years from the fallout from the weaponry technology
to get into our domestic economy. We can save 22
years if we set about deliberately to undertake to
redesign the use of our resources in such a manner that
we could take care of 100$ of humanity.

I see these as fundamental challenges, whether
man is going to blow himself up or not or whether he

I ■
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war, we might readily employ those weapons. It takes
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will decide on the kind of information that is now
tending to merge in our cerebrating, our pondering
whether our young world will take the initiative and
set about deliberately to try to employ those resources
by a designed science competence so the resources will
be adequate to the service of humanity.

I give one example of the doing more with less.
One of the great comnunication satellites is able,
with one-quarter of a ton, to displace the communicat
ing capability of 75,000 tons of cable under the
Atlantic.

with the concept of solving problems of man by war and
political biases, and I see the young tending toward
becoming world thinkers.

Many were shocked by the inquiry of the reporters
of the students at Berkeley a year ago, which indicated
that the young people did not feel this particular
loyalty to their families, to their university, to
their country, but it turns out on further inquiry of
those young people that their loyalty is to the world —
if not the whole world, they don't have a bias. Their
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I will then end with the fact that my experience 
with the young world seems to tell me they are impatient'
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idealism is even higher, so it is my own working
hypotheses right now, my prophecy, the best I can
prophesy to myself is the young world is about to
take the initiative as inventor-scientist, and in the
employing of principles which are operative in univer
sities immediately available to them and will succeed
in converting the resources available to us to such
high order of effectiveness as to take care of 100^
of humanity.

Blank you.
DR. GEDDES: Blank you very much,

Mr. Fuller.
I know that you felt the warmth of the audience

with us tonight, and thank you for sharing this even

ing with us and for giving us some insight into the

nature and scope of inventions, some of the personal !|
and social problems connected with it.

I would also like to thank the Committee that

made possible the lecture series by their contributions

and hard work, and also the members of the New Jersey

Society of Architects, whose officers have joined with

us this evening in sponsoring this event. Thank you
(J

again, Mr. Fuller. Please come again.
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—R. Buckminster Fuller, Synergetics 2, 1979

For R. Buckminster Fuller, words and concepts were intimately related. “[TJhe 
numbers of the words in the dictionary grow," he asserts in his “World Man” 
lecture, “because we have more aspects of subjects to consider." Fuller 
saw language as an invaluable resource—as a tool to be used not only for 
sharing ideas with others but also for developing ideas. Language was 
not an end in itself but rather a discursive process, through which he created 
and explored new concepts. By recombining elements of existing words 
Fuller coined many new ones, including “ephemeralization" (the nominal form 
of the verbed noun “ephemeral"), which refers to the idea of “progressively 
doing more with less," and “dymaxion" (an adjective formed from “dynamic” 
and “maximum"), which he defines as “maximum output with minimum input.”

The attempt to codify his core terms plays a central role in a series of books 
Fuller wrote in collaboration with editor E. J. Applewhite beginning in 
the 1970s. Sharing the word “synergetics" in their titles, the works aimed at 
providing a comprehensive exposition of Fuller's radical epistemological 
cosmos with its landscape of unfamiliar models and metaphors. In preparing 
the Synergetics volumes, Fuller sent Applewhite copies of all the books, 
articles, lectures, manuscripts, and letters he had written, together with 
notebooks, drawings, blueprints, and press clippings documenting his work. 
He also sent him two trunks full of notes he had collected for the project, 
dating as far back as the 1940s.

“Synergetics shows us how we may measure our experiences geomet
rically and topologically and how we may employ geometry and topology 
to coordinate all information regarding our experiences, both metaphys
ical and physical. Information can be either conceptually metaphysical or 
quantitatively special case physical experiencing, or it can be both. The 
quantized physical case is entropic, while the metaphysical generalized 
conceptioning induced by the generalized content of the information 
is syntropic. The resulting mind-appreciated syntropy evolves to antici- 
patorily terminate the entropically accelerated disorder."



“Neither Bucky nor I realized it at the time, but as all those files were 
compiled they seemed to manifest a sort of self-organizing character, 
and we ended up creating something approaching a new art form."

—E. J. Applewhite, “Rationale for the Dictionary," 
Synergetics Dictionary, vol. 1, 1986

For Fuller, the Synergetics project aimed to “measure” all human experience 
and “coordinate” it into a pattern of words. Applewhite describes that discur
sive pattern in the introduction to the Synergetics Dictionary as “a kind of 
poetic combination of feeling and abstraction—physical sensations merging 
into metaphysical patterns." On the one hand, a set of diverging lines reveals 
physical “experiencing"-our increase in understanding of the physical world 
through the gathering of more and more quantifiable data—as “entropic,” 
chaotic, and ever expanding. On the other hand, a set of converging lines 
shows metaphysical “conceptioning"—our search for conceptual order 
within the expansive entropy of the physical world—as “syntropic,” increas
ingly organized and orderly. If Fuller's incessant investigation of the physical 
world strove to discover nature's rules, his conceptual ordering tried to 
“anticipatorily terminate" that world's “accelerated disorder." The physical and 
conceptual are brought together into what Fuller and Applewhite describe

Synergetics: Explorations in the Geometry of Thinking was published in 
1975. Synergetics 2. which amplified and amended that volume, appeared in 
1979. A third and final book, published in 1986 under the title Synergetics 

g Dictionary: The Mind of Buckminster Fuller, was the culmination of the effort 
to summarize Fuller's thinking, largely by providing definitions of the terms 
that had become part of his unique lexicon. Completed posthumously, the 
dictionary reproduces in four monumental volumes the raw materials that 
Applewhite created while working with Fuller on the two previous books: an 
exhaustively cross-referenced, alphabetically coded, first-word index of his 
topical concepts. Typed note cards, each containing a concept, its definition, 
and (somewhat cryptic) citations from the literature in which the concept 
appeared, were reproduced in facsimile form, some with handwritten 
corrections by Fuller as he worked to establish a definitive set of terms.
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as an “epistemography of generalization,” an endlessly shifting topography 
propelled by the interplay of all human thinking and experiencing.

The glossary of terms included in this volume illustrates Fuller’s unique and 
extraordinary exploration of language as it relates to his Kassler lecture, 
delivered at the Princeton School of Architecture in 1966 and reprinted here 
in its entirety. The glossary lists a number of key terms, accompanied by 
surrounding text from the body of the lecture (referenced by page number 
in the original “World Man” typescript). Brief editorial notes explicate the 
term's underlying concepts and contextualize it within the broad network of 
Fuller's ideas. Interspersed with the terms are reproductions of the original 
drawings Fuller submitted for the patent applications which formed the basis 
of the two physical models built at Princeton: the “Cartography" patent, 
filed January 29, 1946; and the “Tensile-Integrity Structures" patent, filed 
November 13, 1962. Excerpts from Fuller’s Synergetics volumes (identified 
by title, year, volume, and page or section number) are also included, as are 
cross-references to other texts, which provide additional literary context. 
What becomes apparent in comparing the many uses of these terms over 
the course of his long career is that, despite sincere efforts, Fuller's terminol
ogy never becomes fixed or static. Iterative and evolving, like his models of 
nature's laws, his definitions move and extend from one area of relevance to 
another; from the scale of the human body, for example, to the scale of the 
universe. Taken together and read in the context of the “World Man" lecture, 
the terms and their definitions provide an abstract but suggestive outline 
of Fuller's “geometry of thinking.”
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This diagram plots the introduction of key terms used by Fuller In his 

“World Man" lecture along a chronological axis, based on bibliographic 

references provided by Applewhite in his Synergetics Dictionary; The 
Mind of Buckminster Fuller (1986). Interspersed within this chronol
ogy are a variety of Fuller’s inventions, numbered as they appeared in 

Inventions: The Patented Works of R. Buckminster Fuller (1983).

/ 21. Star Tensegrity (Octahedra Truss) (1967) 
t :

/ Law of Conservation of Energy

' 20. Octa Spinner (1965)

/ /
/19. Laminar Dome (1965)

110. Geodesic Dome
I (1954)

// Metaphysical and Physical 
/ 23. Hexa-Pent(1974) 
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i :
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\ i :(1927)
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/.Prime Design

/'Automation
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!

/ 26. Floating Breakwater (1979)

z / Wealth
' 18. Monohex (Geodesic Structures) (1965) / , :
' / Universe

/ 25. Non-Symmetrical Tensegrity (1975) 
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“[T]he ANTIENTROPIC EFFECTIVENESS that 
is inherent in the brain and in the intellect 
is predicated upon experience. We have to 
have experiences where we make mistakes. 
As a child we have to find out about gravity; 
we have to pull things.... [T]here must be a 
number of experiences before we can begin 
to gain a pattern and many of the special 
cases experiences, before we begin to gen
eralize and evolve and deduce principles that 
are operative.”

—“World Man,” 1966, pp. 42-43

The process of translating the physical into the 
metaphysical can also operate in the reverse. 
“Physical projections” can result from con
ceptual patterns, the presence of which sub
consciously affects human behavior. Potential 
lies in our capacity to consolidate abstract 
concepts based on the observation of physical 
phenomena into generalized principles and, 
in turn, translate these into physical projec
tions that alter our relationship to our envi
ronment in beneficial ways. Fuller calls our 
capacity to carry out this feedback process of 
discovery and translation our “antientropic 
effectiveness.”

In considering the relationship between physi
cal and metaphysical phenomena, Fuller draws 
a distinction between the “brain” and the 
“mind.” The brain coordinates all of the infor
mation given to us by our senses (smell, touch, 
sound, et cetera), whereas the mind reflects 
intuitively upon the implications of that infor
mation. For Fuller, “design” emanates from 
the search for insights gleaned from observing 
the physical world and its “special case expe
riences.” The patterns that emerge are then 
abstracted into generalized principles.

R. a FULLER 

TD3UX-IXILUJUTT STRUCTURES

“Antientropic Ordering Principles: I think the 
ANTIENTROPIC ORDERING PRINCIPLES are 
both subconsciously and consciously devel
oped by humans as conventions of under
standing of, for instance, how we can prosper 
without getting into trouble. ‘The Law and the 
Citizen’ relates to this consciousness. Laws 
are conventions, working agreements, often 
different from the experimentally discov
ered principles governing physical Universe 
behaviors. There is usually a deal of differ
ence between yesterday’s erroneous assump
tions and today’s scientific findings.”

—Law, May 1965; cited in Synergetics 
Dictionary, 1986, vol. I, p. 71

R. DUOOOSTD' FILLER



automation.

o

Not. 13, 1962 3,063,521

fii*i lag. si. isej

irnaao cts

“Automation: We hear a great deal about AUTO
MATION as something very threatening... 
something new. I’m going to try to define AUTO
MATION. By AUTOMATION I would mean 
any regulatory pattern or control operative 
independent of man’s controlling it: that would

For Fuller, “automation” is a process that takes 
place in nature on a number of scales: at the 
scale of the body and its metabolic balances, 
for example, and at the scale of the planet and 
its broader cosmic balance. It is also a process 
central to energy and resource consumption 
with respect to manufacturing and produc
tion. Fuller develops the term in his 1962 text 
“Education Automation.” There he argues that 
education is at the center of society’s transition 
away from mechanized work and toward an 
“automation” that will produce a more regen
erative and sustainable “industrial equation.” 
“[T]he more educated our population," Fuller 
maintains, “the more effective it becomes as an 
integral of regenerative consumer individuals.”

be automated. I’ll point out to you that the 
orbiting about Earth and all the pulsing of the 
Sun—this is all automated. I point out that 
none of you know what you’re doing with your 
lunch right now—this is all automated. You’re 
not consciously saying, ‘I’m going to send this
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off to make hair for tomorrow, and I’m going to 
have curly hair,’ or whatever it is. You haven’t 
the slightest idea why you were bom at seven 
pounds, and why you went to 170, and why 
you stopped. People learned accidentally that 
they pushed some buttons and made babies, 
but all the rest is automated. They haven’t the 
slightest idea why. I point out to you that we 
have never had anything but AUTOMATION.”

—World Game at NY Studio School, 
12 June-July 1969; Saturn Film transcript, 

Sound 1, Reel 1, pp. 83-84; cited in 
Synergetics Dictionary, 1986, vol. i,p. 117
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“I just have to remind you, as I continually 
remind myself, that the word 'AUTOMATION' 
is not something really new. It is a description 
of a very old process....[Y]ou are 99% auto
mated... you don’t know what you are doing 
with the supper that you ate tonight.... I have 
discovered... that I know very, very little, and 
found that I am certainly well over 99% sub
consciously operative.... [A| quadrillion times 
the quadrillion atoms in coordinate operation 
in our brains, and we have nothing to do with 
their extraordinary success in a conscious way, 
so that when I look on man in this way, I am 
surprised at the very little, tiny bit of area of his 
total being and his coordination and his partic
ipation with the rest of life around the Earth.”

—“World Man,” 1966, pp. 40-41
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The term “regeneration” was intrinsic to 
Fuller’s “wealth,” a concept that went well 
beyond an abundance of physical resources. 
Technology constantly improves the effi
ciency and precision with which materials 
are transformed through modem processes 
of manufacture. No longer conceived as a 
zero-sum game that unites consumption with 
the depletion of material resources, Fuller’s 
notion emphasizes the system’s capacity 
for regeneration. “Forward” or “metabolic” 
regeneration implies devising more efficient 
processes and preventive strategies in the 
use of material resources, as well as a more 
universal distribution of these resources. 
If “wealth” translates into the organized 
capacity to deal efficiently with resources, 
then “forward regeneration” signals our 
organized capacity to find alternative ways 
of managing and preserving resources for 
future generations.

“From this point on it is man’s intellect that is 
of advantage. His observation, then, of the 
principles operative in the universe, his learn
ing new discovery patterns of energy which 
are operative and shunting them to the ends 
of the levers to do the work, so I see that the 
organized capability to deal with our FOR
WARD REGENERATION is then, if that is 
wealth, then it consists not only of the energy 
which is manipulated, but it consists of the 
intellect which observes and develops....And 
so [humans] are able to use the generalized 
principles to their increasing advantage in 
their metabolic regeneration.”

—“World Man,” 1966, p. 51

“Regenerative: Regenerative
energy-pattern conservation.”

—Synergetics text at sec. 600.04,
3 October 1972; cited in Synergetics

Dictionary, 1986, vol. 3, p. 495
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concept which they call the LAW OF CONSER
VATION OF ENERGY, which said no energy 
could be created or no energy could be lost. 
Energy, then was finite, and we have then, 
along with the many experiments like those of 
the speed of light and the other types of obser
vation, experiments of inspired people like 
Einstein, Plant, and others. We have developing, 
then an entirely new way of looking at energy.”

—“World Man,” 1966, pp. 18-19
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“[It was] in the early part...of this century that 
scientists began to make experiments spe
cifically with entropy, and they discovered 
whenever systems lost energy...it could only 
dissociate here by joining there, and energies 
were 100% accountable. Therefore they began 
to feel it was a fallacy to think of the ener
gies escaping from the universe.... [They] felt 
constrained to formulate a new fundamental

R. a FULLER 
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“Physicists had predicated their grand strate
gies upon the experience of trying to make 
something like a perpetual motion machine. 
They found that all local machines always had 
friction, therefore energies were always going 
out of the system. They call that entropy: local 
systems were always losing energy to the rest 
of the universe. When the physicist began to 
look at their total experience instead of at just 
one of their experiences, they found that while 
the energy may escape from one system, it 
does not go out of the universe. It could only 
disassociate in one place by associating in 
another place. They found that this experimen
tally true, and finally, by the mid-19th century, 
they dared to develop what they called the 
LAW OF CONSERVATION OF ENERGY, which 
said that no energy could be created and no 
energy could be lost. Energy is finite. Physical 
universe is finite. Physical Universe is just as 
finite as the triangle of 180 degrees.”

—Synergetics, 1975, sec. 116.00

In describing the law of conservation of 
energy, where the total amount of energy in 
a system remains constant over time. Fuller 
makes reference to Einstein’s theory of relativ
ity, in which energy has an equivalent mass and 
mass has an equivalent energy. After Einstein, 
the “law of conservation of energy” could be 
understood as a “law of conservation of mass
energy,” a revision of the nineteenth-century 
laws of physics in which energy was somehow 
lost as it was transferred from one system to 
another. Fuller highlighted this twentieth
century discovery as a “new cosmological 
concept of an inexhaustible” universe, where 
energy can be understood as “associative as 
matter” and “disassociative as radiation.”

R. a FULLER
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“Energy: Scientists experimenting with entropy 
discovered that while energy left one local 
system after another, it always did so only 
by joining other local systems. The scien
tists found that energy was always too per
cent accountable. Therefore, they had to 
elucidate a new and fundamental scientific 
law which they called ‘LAW OF CONSERVA
TION OF ENERGY’ which stated that energy 
could be neither created nor lost....Therefore 
we emerged scientifically in the early days 
of the 20th century into an entirely new cos
mological concept of an inexhaustible, ergo 
finite (physical) Universe consisting entirely 
of energy—energy associative as matter, and 
energy disassociative as radiation, and both 
intertransformable.”

—NASA Speech, June 1966, p. 25; cited in 
Synergetics Dictionary, 1986, vol. I, p. 616
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Fuller often speaks of the world in terms of dual
ities. Here he juxtaposes the terms “physical” 
and “metaphysical” as a way to describe what he 
sees as two parallel universes. On the one hand, 
the “physical” universe transcends conceptual 
definition and is thus “entropic” or “increasingly 
diffuse and disorderly.” Conversely, the “meta
physical” is defined by conceptual under
standing and is “antientropic,” or inherently 
tending toward order. Using this duality, 
Fuller argues that it is in the balance between 
the “physical,” as the potential to find a better 
“regeneration” for Earth’s resources, and the 
“metaphysical,” as the “know-how” of better 
managing them, where the possibility of a 
better future lies.
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"“I find that the metaphysical seems to be the 
balance of the physical, that metaphysi
cal isn’t just the name of a club of people 
who did not belong to the exact sciences, 
but METAPHYSICAL is a phenomenon of the 
universe that is in extraordinary balance and 
comprehensive to the PHYSICAL expanding, 
increasing entropic, disorderly, METAPHYSI
CAL, continually contracting and increasingly 
more orderly until it comes to the exquisite
ness of a single unity which has a fundamental 
complementary of functions, but inherently 
includes those functions in one word.”
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“The greatest of all the faculties is the ability 
of the imagination to formulate conceptual
ity. Conceptuality is subjective; realization is 
objective. Conceptuality is METAPHYSICAL 
and weightless; reality is PHYSICAL.”

—Synergetics, 1975, sec. 501.01

The process of design and invention synthe
sizes issues of technological efficiency and 
prototyping with the accommodation of what 
Fuller describes as “ever more inclusive, 
efficient, and in every way more humanly 
pleasing performances.” Inventions have the 
potential to transcend technical function to 
include a civic and political dimension that 
Fuller describes in his lecture as the “social 
accounting of wealth.”
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“An inventor is a PRIME designer in that 
nobody tells him to do that designing. So I 
am hoping the inventor in everyone, and par
ticularly in the university world...will again 
re-attack the problem of living on our energy 
incomes and the enormous tidal energies that 
are available.”

1 jmantn

‘Metaphysical and Physical: For the support 
of life on our planet...you get down to two 
things: METAPHYSICAL and PHYSICAL. So 
there’s the PHYSICAL regeneration and the 
METAPHYSICAL know-how of how to employ 
all the resources, all the patterns, that are oper
ating in Universe....These are the criteria of 
what you need to keep a human being going.”

—World Game: Grand Strategy, 
2 June 1974; cited in Synergetics 
Dictionary, 1986, vol. 2, p. 619
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“[A] SYSTEM is the first subdivision of the 
universe, and a SYSTEM subdivides all of the 
universe, and all of the universe is outside 
the SYSTEM and all is inside that SYSTEM. 
Shirley Morgan can be a SYSTEM; the Earth 
can be a SYSTEM, because clearly there is that 
which is interior and that which is exterior to 
it. Some part of the universe has to be invested 
in the SYSTEM itself to differentiate what is in 
or outside at a given moment. That is what I 
mean by a SYSTEM.”

—“World Man,” 1966, p. 28

Fuller defines “system” as the first order of dif
ference and subdivision among concepts and 
divides the Universe into “systems,” which in 
themselves have an “interior” and an “exte
rior” whose interrelationships are described as
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‘"Design: "The word design is used in contra
diction to random happenstance. Design is 
intellectually deliberate. Design means that 
all the components of the composition are 
interconsiderately arranged; i.e., the compo
nent behaviors, proclivities, and mathematical 
integrities are interaccommodativcly arranged. 
Ergo, the family of thus-far-discovered scien
tifically generalized principles which are 
omniinteraccommodative and omniconcurrent 
inherently constitute a design, an eternal cos
mic design whose eternal interrelationships 
are expressible only in abstract mathematical 
terms. Being exclusively mathematical, they 
are inherently metaphysical, weightless, 
abstractions, which metaphysics can only be 
conceived of and dealt with by intellect, and 
being thus far apparently eternal and discover
able only by human intellect, they altogether 
manifest an a priori cosmic intellect of abso
lute integrity."

—Introduction to H. Kenner's “Geodesic 
Math,” 8 September 1975, p. to; cited in 

Synergetics Dictionary, 1986, vol. 1, p. 47°

"FPrime Design: See Artist-scientist, May i960” 
—Synergetics Dictionary, 

1986, vol. 3, p. 365

“ ‘Design: Our overall use of our energy, our 
design, is very bad....”

—Energy Slave (3), June-July 1969; 
cited in Synergetics Dictionary, 

1986, vol. 1, p. 472
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theory of function.
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“System: The Local environment is a SYSTEM. 
A line is always formed by an alteration of 
the local environment by another SYSTEM. 
‘Lines’ are the pattern of consequence of one 
SYSTEM altering another SYSTEM, either by 
adding to it, or by taking away from it. The 
event leaves some kind of tracery.”

—Line, 25 April 1971; cited in Synergetics 
Dictionary, 1986, vol. 4, p. 114

“A SYSTEM is the first division of the Universe. 
It divides all of the Universe into six parts: 
first, all of the universal events occurring geo
metrically outside the SYSTEM; second, all 
of the universal events occurring geometri
cally inside the SYSTEM; third, all of the uni
versal events occurring nonsimultaneously, 
remotely, and unrelatedly prior to the SYSTEM 
events; fourth, the Universe events occurring 
nonsimultaneously, remotely, and unrelat
edly prior to the SYSTEM events; fifth, all the 
geometrically arrayed set of events constitut
ing the SYSTEM itself; and sixth, all of the 
Universe events occurring synchronously and 
or coincidentally to and with the systematic 
set of events uniquely considered.”

—Synergetics, sec. 400.011, 1975

a “tracery” of lines. Following from Ludwig 
von Bertalanffy’s General System Theory, he 
thought a system is any self-regulating whole 
capable of self-correcting through a process 
of feedback. Fuller used Bertalanffy’s theory 
as a way to posit a more interactive relation
ship between an organism and its environ
ment. In his Kassler lecture, Fuller refers to 
the physiology of the human body as a self
regulating system; in other works, he cites 
local or global ecosystems.

“A function exists only by virtue of the always 
and only coexistence of other functions. Then 
from our THEORY OF FUNCTION we might 
further go and have phenomenon which we 
would speak about as relativity."

—“World Man,” 1966, p. 30

R. Q FULLER 
cirrcium 

ruad fab. 23.

The “theory of function” can be understood as 
the relationship that emerges between differ
ent networks within a self-regulating system. 
Fuller named the behavior of whole systems 
“synergy” and defined it in a letter to the edi
tor (John McHale) published in Architectural 
Design in July 1961 as follows: “Synergy is 
the unique behavior of whole systems unpre
dicted by behavior of their respective subsys
tems’ events.”

INVWTOK.
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"Theory of Functions: A system is something 
that divides the Universe into all that is inside 
the system as distinct from all that is outside of 
it. Your body is such a system. So is a tomato 
can. So is the Earth. Viewed from inside, a system 
is concave; viewed from outside, it is convex. 
As the sums of the angles add up, the total is 
always less degrees than a plane. In order to 
take a flat piece of paper and make it into any 
kind of polyhedron, regular or irregular, you 
are going to have keep taking out angles to 
bring it back to itself until, finally, it is a poly
hedron. You always come into that concavity 
and convexity eventually. When energy radiation 
impinges on concavity, the radiation conveiges; 
energy impinging on convexity diverges the 
radiation. So concave and convex always and 
only coexist I give you three kinds of always- 
and-only coexisting functions: tension and 
compression, concave and convex, and proton 
and neutron. Now we can develop something 
we call THEORY OF FUNCTIONS where we 
have x and y as the two covariables and have the 
x standing for tension, convex, and proton and 
y standing for compression, concave, neutron.”

—Franklin Lecture, Auburn, 
Alabama, 1970, p. 83; cited in 
Synergetics Dictionary, 1986, 

vol. 2, p. too

“I became interested as an inventor in always 
observing this kind of TOTAL CHALLENGE 
with respect to anything that I might try to 
find as permitted in the principles operative in 
the universe that would give man advantage 
in regenerating himself on the surface of the 
Earth, while serving his function of the great
est and most exquisite phase of antientropy.”

—“World Man,” 1966, p. 38
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Informed from an early age by a profound 
sense of “planetary consciousness,” Fuller 
saw his role as inventor as improving human 
understanding of the planet and meeting the 
environmental challenges it then faced. In his 
famous “Introduction, Guinea Pig B,” pub
lished in 1983 (the year of his death), Fuller 
reflects on this ambitious goal: “I saw that 
there was nothing to stop me from thinking

'The THEORY OF FUNCTIONS holds for 
Universe itself. Universe consists at mini
mum of both the metaphysical and the physi
cal. The inherent, uniquely differentiatable, 
but constantly interproportional twoness of 
physical Universe was embraced in Einstein’s 
one-word metaphysical concept, ‘relativity,’ 
and in a more specific and experimentally 
demonstrable way in the physicist’s concept 
of complementarity.”

—Synergetics 2, 1979, sec. 326.25



universe.
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about our total planet Earth and thinking 
realistically about how to operate it on an 
enduring sustainable basis as the magnifi
cent human-passengered spaceship that it is.” 
Extending his metaphor of Earth as spaceship, 
he urges his readers to think “about the total 
physical resources we have now discovered 
aboard our ship and about how to use the total 
cumulative know-how to make this ship work 
for everybody.” Once met, the total challenge 
posed by Earth would give way to “the omni- 
physically successful, spontaneous self-inte
gration of all of humanity” into what he called 
a “one-town world.”

“By ‘UNIVERSE’ I mean the aggregate of all 
of humanity’s consciously-apprehended and 
communicated experiences.”

—“World Man,” 1966, p. 16

"UNIVERSE is the comprehensive, histori
cally synchronous, integral-aggregate system 
embracing all the separate integral-aggregate 
systems of all men’s consciously appre
hended and communicated (to self or others) 
nonsimultaneous, nonidentical, but always 
complementary and only partially overlap
ping, macro-micro, always-and-everywhere, 
omnitransforming, physical and metaphysical, 
weighable and unweighable event sequences. 
UNIVERSE is a dynamically synchronous sce
nario that is unitarily nonconceptual as of any 
one moment, yet as an aggregate of finites is 
sum-totally finite.”

—Synergetics, 1975, sec, 303.00

Fuller employs the term “Universe” as a unify
ing concept. Often capitalized and preceded by 
neither definite nor indefinite article, the word 
suggests an external perspective from which 
to test assumptions regarding our role on 
Earth and Earth’s relationship to the cosmos. 
Borrowing from both the physical sciences 
and natural philosophy. Fuller used the term to 
refer to both a physical model and a philosoph
ical concept of the world in its totality.
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“Universe: universe is the integral of all 
metaphysical and physical phenomena."

—Equation of Intellect (A), 17 June 1975, 
p. 17; cited in Synergetics Dictionary, 

1986, vol. 4, p. 365
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"||[W]hat I mean by WEALTH seems to break 
cdown into two very important fundamentals. 
COne is the energy which we employ for our 
i metabolic regeneration; and I see then the 
< energy as operative in two fundamental pat
terns, energies which are disassociative, radiant 
energies, and the energies which are sociative.”

—“World Man,” 1966, pp. 48-49

“Wealth: Energy is the essence of WEALTH, 
WEALTH being the organized capability to 
support life.”

—Human Unsettlement (2), 20 September 
1976; cited in Synergetics Dictionary, 

1986, vol. 4, p. 483

In Calvin Tompkins’s article “In the Outlaw 
Area,” published in The New Yorker on January 
8,1966, Fuller explains that “energy, not gold” 
constitutes “real wealth”—wealth that is “not 
only without practical limit but indestructible.” 
“Man’s intellect, his ability to tap the cosmic 
resources of energy and make them work for 
him,” he asserts, is what causes wealth “to be 
regenerative, or self-augmenting.”

"Wealth: WEALTH is the measurable degree of 
established operative advantage locally orga
nized by intellect over the locally occurring 
differentiable behaviors of universal energy. 
WEALTH is an irreversible advantage: it can
not be expended in preferred reorganization of 
past events; it can only be expended on orga
nizing forward events in preferential patterns.”

—Equation of Intellect (B), 17 June 19751 
cited in Synergetics Dictionary, 

1986, vol. 4, p. 483
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GEOSCOPE - 1960

R . BUCKMINSTER
FULLER

!

GEOSCOPE
A I R
8 0"

The following set of ten blueprints was assembled by Princeton 
professor J. Robert Hillier while he was a student In Fuller's 
experimental studio in 1960. These drawings, along with other 
materials documenting the studio at Princeton In the spring 
of 1960, can be found In a publication entitled Geoscope—1960 In 
the rare books collection, Marquand Library, Princeton University.
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STAN ALLEN

POSTSCRIPT :
R . BUCKMINSTER FULLER 

ANO LOUIS I . KAHN



STAN ALLEN: Really?
£ 
v-

—Robert Geddes and Stan Allen, in conversation, 2012

The existence of a close friendship 
between R. Buckminster Fuller and 
Louis I. Kahn may come as a surprise to 
many people (as it did to me). The work 
of these two giant figures of twentieth
century architecture has little in common. 
Perhaps more than any other architect 
of the recent past, Kahn is identified 
with solidity, weight, and mass. His is 
an architecture wedded to the ground: 
“I draw a building from the ground up 
because that's the way it is constructed. 
It depends on gravity. You begin with the 
way the weights can be distributed on the 
land, and then you build up."1 Fuller was, 
by contrast, a maverick polymath who 
famously asked, “Madam, do you know 
what your house weighs?”2 He insisted 
that the urgent social and environmen
tal challenges facing mankind in the 
twentieth century required a break with 
the past; only by starting from scratch 
and ignoring conventional boundaries

geddes: We talked about Lou then. And I think that Bucky had 
an extraordinary influence on Lou philosophically.

The other aspect about Lou I think was that he was trying 
to create architecture that was really comprehensive. I mean, 
just the way Bucky talks about comprehensive invention, or 
oneness, that really was the essence of Lou. I think they were 
very close-it was a kinship between those two.

Robert geddes: Lou and Bucky had a very close relationship 
at Yale. In fact, Bucky spoke at Lou's funeral.

Louis Kahn, arches under 
Presidential Square, Dacca, 
Bangladesh, 1962-83

between disciplines would it be possible 
to produce new solutions. Kahn, who had 
a copy of Piranesi's Campo Marzio pinned 
above his drawing table, saw his work as 
a continuing conversation with history. 
Deeply aware of the ways in which tra
ditional building techniques had shaped 
the architecture of the past, Kahn was 
searching for ways to use contemporary 
technology to realize an architecture that 
had the same authentic relationship to its 
means of construction. His origins were
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in the fine arts, and he had a deep con
nection to architecture’s traditional tools, 
drawing in particular.

For Fuller, the areas of expertise 
defined by conventional disciplines (archi
tecture, engineering, industrial design, 
ecology, cartography, etc.) were simply 
an impediment to invention. His great
est achievements often happened in 
the space between disciplines. Kahn is, 
by contrast, shaped by the discipline— 
by his Beaux-Arts training with Paul 
Philippe Cret, by his stay at the American 
Academy in Rome, and by his devotion 
to history. After Kahn, we think of tecton
ics, materiality, detail, space, and order 
differently; after Fuller, we think of the 
task of the architect differently.

Yet Kahn and Fuller shared a friend
ship dating back to the 1930s. Both 
were stubbornly individualistic and held 
an optimistic belief in the perfectibility 
of mankind. Robert Geddes points to a 
shared interest in geometry and Fuller's 
influence on Kahn’s philosophy. This 
rings true; both had a deep intellectual 
curiosity, a speculative intelligence, and 
an aspiration to universality. Similar 
worldviews can take different forms, as 
they do in the case of Kahn and Fuller. 
But the Fuller connection also serves to 
open up our thinking about Kahn, moving 
us away from the reductive view of Kahn

Fuller works with geometry in its purest 
state. Geometry for Fuller is lines of force 
and resistance: a diagram of performance. 
Geometry fosters abstract thought at 
the same time as it provides a powerful 
problem-solving tool. Calculable and 
verifiable, unburdened by history or 
symbolism, it delineates the shortest path 
from analysis to solution. In one sense, 
some of Fuller's best-known inventions 
are pure geometry. The geodesic dome,

Fuller with polyhedral 
models, photographed by 
Nancy Newhall, 1948

“Ferro-concrete architecture may be 
likened to the plastic cocoon of the 
archaic worm from which will emerge 
the 4-D butterfly."
—R. Buckminster Fuller. Your Private Sky

as the poetic avatar of “silence and light" 
to reveal a more complex idea of what 
constitutes architectural knowledge.

To say that Kahn and Fuller share a 
preoccupation with geometry is, however, 
to say very little. All architects work with 
geometry. It is the medium through which 
abstract ideas become real; everything 
in architecture must pass through the 
filter of geometry. Some architects make 
geometry more thematic, though, and 
both Kahn and Fuller used geometry very 
explicitly. But the geometries they worked 
with and the ways in which they worked 
with them are very different. The differ
ences are telling. Their divergent ideas 
about geometry illuminate larger, more 
fundamental differences.
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Marine Corps lifting Fuller’s 30-foot 
wood and plastic dome at Orphan's Hill, 
North Carolina, 1954

X 
u 
<n

■



above: Fuller and Venetian Blind 
Dome, with Elaine de Kooning, 
Josef Albers, and others at Black 
Mountain College, 1948

for example, is a geometric principle 
indifferent to its material realization. 
Domes can and have been built out of 
steel, cardboard, plywood, fabric, plastics, 
and even Venetian blinds. They have 
been realized as highly engineered space 
frames or constructed out of recycled 
sheet metal from junked cars. As 
an engineer, Fuller could hardly ignore 
gravity, but he liked things that could 
be turned upside down and still 
function. The tensegrity mast is a 
brilliant example of a structural 
principle that seems to defy gravity. 
By resisting gravity not with mass 
but with geometry traced in wires and 
struts, the effect of weightlessness 
is achieved. The principle works equally 
well in all directions: “It has no top, 
bottom or sides, and could be placed 
into orbit.”3 For Fuller, gravity is an

. Kahn, Mosque at the National Assembly 
of Bangladesh, Dacca, plans

active, vectorial force, and through geo
metric manipulation it can be shaped and 
redirected. Geometry is what allows him 
to do “more with less."

Kahn, by contrast, is an architect of 
compression, for whom material choices 
are laden with meaning and architectural 
consequence. Compression thema- 
tizes weight and mass. It is self-limiting, 
because mass adds weight, which in turn 
requires additional mass. The architec
tural repertoire of compression is fixed: 
walls, columns, arches, and vaults. All of 
these appear in Kahn's work. His geom
etries are elemental: squares, circles, and 
triangles, built up according to the load
bearing logic of compression into cubes, 
cylinders, or pyramids. Kahn is an archi
tect of addition. He adds one element to 
another to create a larger whole in which 
the parts always retain their autonomy. 
Fuller, on the other hand, is a designer of 
abstract geometric frameworks, expansive

Ji.", "i i

Bi
Ek* Tai



02

in 
co

z 
UJ

z 
z 
<z

□ 
z 
a
tr 
ui

Tensegrity mast. Museum of Modem 
Art, New York, 1959. Fuller’s North 
Carolina State University workshop 
constructed the mast in 1950.

“And specifically what Fuller had us 
working on, I remember, were really 
two things. One was geometry and 
the other was performance.”

-Robert Geddes, on Fuller's 
teaching methods
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Just as Fuller and Kahn use geometry in 
different ways, they think about program 
and performance differently. A telling 
anecdote: A friend of mine grew up in a 
geodesic dome in Northern California. 
She liked to tell the story of the escalat
ing paranoia provoked by a teenage LSD 
experiment in a house with no corners. 
In a geometric space designed for 
maximum domestic efficiency, there is 
no place to hide. It's an extreme example, 
but it underscores the limits of Fuller’s 
emphasis on geometry and performance. 
Performance implies optimization for 
one thing at a time and may not account 
for the full range of human experience. 
Contrast that to Kahn's observation that

and complete in themselves. For Kahn, the 
built work is definitive, and drawing is a 
means to conceive the building. For Fuller, 
each realization is just one among many 
possible exemplars of the geometric 
principles contained in the drawing. There 
is no definitive “work of architecture" for 
Fuller, only full-scale prototypes 
and working models.

Kahn's metaphysics of “order” 
implies a deeper logic to geom
etry, beyond formal composition or 
symbolism. The role of the architect 
for Kahn is not invention so much 
as discovery—to uncover and make 
visible the fundamental ordering 
principles of elemental geom
etry. His aspiration is beyond the 
momentary and the circumstantial 
toward timelessness; for Kahn, 
“archaic” is a positive value. This is what 
gives some of his buildings (especially his 
late work) the quality of ruins. Note the 
way in which all the signs of contempo
rary technology or occupation, such as 
window frames and glazing, are pushed 
back from the surface so that only the 
hard materials that can persist over time 
remain visible. What Kahn and Fuller 
share is an aspiration to universality, to an 
architecture that has an impact beyond 
its immediate circumstance. But Kahn's 
metaphysics of the eternal contrasts 
with Fuller's mystical faith in the power 
of technology and invention to transform 
human habitation.
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“Lou and Bucky did not really com
municate since they spoke such 
different creative languages. Bucky 
worked with pure geometric forms 
but not with geometry as an underly
ing principle for a variety of tangible 
architectural expressions.”

—Anne Tyng, introduction to 
Louis Kahn to Anne Tyng: 

The Rome Letters. 1953-54

Kahn, Yale University Art Gallery, 
New Haven, Connecticut, 1951- 
53, section and plan detail of the 
tetrahedral concrete slab

03

“architecture must have bad spaces as 
well as good spaces."4 For Kahn, the 
building is conceived as a fixed stage for 
the messy drama of human activity. This 
is in part what made Kahn such an effec
tive architect of buildings for collective, 
institutional programs. He had a certain 
faith in the idea that people working 
together could solve problems, whether 
in a laboratory or a parliament, and that 
the right architectural framework could 
encourage that collaboration. This is 
the social principle expressed by his 
formal strategy of part-to-whole aggrega
tion: individuals coming together to form 
a larger whole, a focused collective, in 
which each voice can still be heard. He 
is an architect of “group form," and it 
is not accidental that some of his most 
important buildings and projects are 
for churches and synagogues.5

_LT]i ii JJ

If there is a missing link in the story 
of Fuller and Kahn, it is Anne Griswold 
Tyng. Kahn's employee, collaborator (and 
lover), Tyng made significant contribu
tions to the work of the office during the 
years that they worked together. Tyng 
met Fuller in 1949, and he often referred 
to her as “Kahn's geometrical strategist." 
In the projects Tyng was involved in—the 
Yale University Art Gallery (1951-53) and 
the City Tower project (1951-58)—Kahn 
comes closest to Fuller's geometric sen
sibility. In the City Tower, for the first (and 
last) time in Kahn's work, a lightweight, 
basketlike lattice of linear structural 
elements appears in place of the closed 
vocabulary of geometric solids. The tower 
weaves back and forth, as dictated by a 
triangulated structural logic, rather than 
extruding directly up from the plan geom
etries. In fact, there is no plan at all, at 
least not in the classical sense of the plan 
as the formal disposition of spaces: the 
tower's plan is simply a horizontal sec
tion of a continuous spatial matrix within 
which no single orientation is primary. 
In another departure from Kahn's usual 
practice, the entire structure perches on 
thin legs, lifting off the ground to create 
an open public space below.

The collaborations with Tyng are 
Kahn's nearest approximation of Fuller's 
lightweight, triangulated geometries.6

But even in these, Kahn's sense 
of placemaking tempers Fuller's 
drive toward abstraction and uni
versality. In his treatment of the
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In the end, Kahn and Fuller left distinct

Kahn and Anne Tyng, City Tower, 
1956-57, model

that, often with the aid of advanced 
computer technology, look to solve a wide 
range of problems associated with the 
built environment. “Bucky Fuller was no 
architect," said Philip Johnson, confirming 
Geddes's assessment. ‘He was an 
inventor and a guru and a poet.’8 This 
multivalence has come to define his 
character. Fuller did not so much drill

refining the design and lobbying for a 
commission. Clearly Tyng was the 
catalyst to moving Kahn out of his com
fort zone in this instance, but the ground 
had been prepared, perhaps precisely 
through his long friendship with Fuller 
and their shared interest in geometry. As 
in Fuller's work, the way in which these 
geometries resonate with natural form 
provides a secure philosophical underpin
ning. Tyng, Kahn later wrote, ‘knows the 
aesthetic implications of the geometry 
inherent in biological structures bringing 
us in touch with the edge between the 
measurable and the unmeasurable.'7

“In fact Bucky saw himself first of all 
as in inventor; I don't think he thought 
of himself as a designer at all in the 
way that architects did."

-Robert Geddes
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exaggerated to create “hollow capitals.” 
This is pure Kahn: a way to accommodate 
modern building services and incorporate of departure for alternative practices 
structural shear caps within a hollowed- 
out fragment of classical architecture. It 
is his version of doing “more with less." 
Visually, the caps create a rhythmic coun
terpoint to the continuous geometries of 
the triangulated frame.

The project, which was never realized, 
exists in a number of versions, created as 
Kahn and Tyng tested site and program,

base, Kahn designed an elevated public 
forum with a series of austere circular 
enclosures. In the final version of the 
project, the shear caps are multiplied and legacies. Fuller was a futurist, and 

technological change has cast him in 
a new light. Today he has become a point



Chuck Hoberman, expanding geodesic dome, 
20-foot diameter, machined aluminum, 1991

of environmental, social, and urban crisis.
Kahn's legacy, by contrast, resides 

primarily within architecture as a disci
pline. His entire career was devoted to

left us with enduring ideas of material, 
tectonics, detail, and order, embodied 
in buildings, drawings, and projects. His 
written and spoken pronouncements, 
while often obscure, have a kind of stub
born poetry about them. His working 
concepts such as “served" and “servant" 
spaces have entered the everyday lexicon 
of practice. Thanks to his influence on 
Robert Venturi, he has been identified as 
a precursor of postmodernism.9 Equally, 
advocates of reductive geometries and 
sober tectonics, such as Tadao Ando, 
claim Kahn’s work as foundational. 
Whenever architects juxtapose simplified 
plan figures in tensely calibrated relation-

is in reshaping the architecture of public 
institutions and their urban framework.

down into one specific area of expertise 
as link knowledge across fields. His idea 
of the task of the architect was an 
expansive one, encompassing any field 
that might touch on technology, building, 
or the environment. Conventional 
architectural programs played a relatively 
small role in his thinking; instead, 
architecture for Fuller implied a funda
mental, ground-up redesign of the 
structures of living, the organization of 
the building industry, and the allocation 
of resources. This is what made him 
so attractive to the counter-culture in the 
1960s and what makes him a model for 
those who want to invest contemporary 
practice with a broader relevance in times ships, as does John Hejduk in his early 

work, Kahn's metaphysics of order is 
inevitably evoked. Beyond these specific 
disciplinary references, Kahn needs to be 
recognized as an architect of evocative 

finding architecture's core. Stripping away civic spaces. His greatest contribution 
the inessential, he went in search of a 
kind of degree zero of architecture. He
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principle guided their parallel endeavors. 
Each sought to elevate his life's work 
above the circumstantial. For Fuller, 
this was achieved through science and 
mathematics and an expansive, intercon
nected worldview. He saw everything 
from the Dymaxion House (1920s- 
1945) to Spaceship Earth (1968) as 
a manifestation of basic principles of 
synergy, nested structure, and geomet
ric order. Kahn, too, saw architecture 
as a manifestation of a deeper order, in

John Hejduk, One-Half House, 
1965, second floor plan

cc 
u 
tn 
h- 
cn 
o

/ aw
I©

His elemental geometries and part- 
to-whole compositions create spaces 
that resonate with the public and 
tangibly connect the present to the past. 
That his work can sponsor such distinc
tive legacies is the measure of its depth 
and complexity.

Paradoxically, it is precisely Kahn 
and Fuller's shared interest in geometry 
that reveals their starkest difference. 
For Fuller, the abstract, mathematical 
character of geometry allows him to 
range across a wide variety of disciplines, his case of the elemental geometries 
Everything that geometry touches— 
cartography, engineering, demograph
ics, urbanism, architecture, industrial 
design—is made available through calcu
lation and geometric drawing. Kahn, by 
contrast, sees geometry as a fundamen
tal architectural property. Geometry is 
what endows architecture with universal 
intelligibility; it is accessible to everyone. 
The timeless character of Kahn’s public 
buildings is achieved through geometries 
that are shared by architectures ancient 
and modern.

Both Fuller and Kahn took the long 
view. An overarching aspiration to test 
each specific case against a general

that link past and present. Like Fuller's 
friendship with John Cage (another 
case of close, personal affiliation and 
divergent artistic sensibilities), the 
mutual attraction between Kahn and 
Fuller is not necessarily reflected in 
the specifics of the work. At a decisive 
moment, Fuller exercised an important 
influence on Kahn, but it is also true that 
Kahn translated those ideas into his 
own idiom. Kahn's example, on the other 
hand, illuminates Fuller's work primarily 
by contrast. It is perhaps a necessary 
counterpoint, marking out the limits of 
Fuller’s engagements with geometry and 
architecture's disciplinary structure.
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All statements by Robert Geddes are taken 
trom an interview conducted in Princeton, 
New Jersey, on November 9, 2012. During 
my final year as dean of the School of 
Architecture at Princeton, I sat down with 
Geddes, professor emeritus and dean of the 
school from 1965 to 1982, to discuss his 
memories of Fuller's 1966 Kassler lecture. 
Geddes had participated in Fuller's studios 
at the Massachusetts Institute of Technology 
while a student at the Harvard Graduate 
School of Design in the late 1940s. During 
the late 1950s and early 1960s, Geddes 
taught architecture and urban design 
alongside Louis Kahn at the University of 
Pennsylvania. At the time of our interview, 
I was struck by his description of a close 
sympathy between Kahn and Fuller. This 
essay is the result.

there my recollection of [Fuller] was that he 
really wanted to create autonomous man.... 
There was a great interest in the Dymaxion 
House, which was related to the idea of an 
autonomous, self-supporting, self-sufficient 
individual. Now for me that was always a 
problem, because if one comes to think of 
group form, of community form—a community 
either of objects or buildings or activities— 
the notion of autonomy is antithetical to that. 
I think that his real dream would have been 
to figure out some way to build a structure 
that you could bring in by helicopter and that 
would then support itself forever from that 
point on.” On group form, see also Fumihiko 
Maki, “Investigations in Collective Form," 
Publication of the School of Architecture, 
Washington University, St. Louis, Missouri, 
June 1964.

7. The question of credit needs to be 
addressed, especially given the gender 
politics of the time. With regard to the City 
Tower, Tyng's recollection is definitive: 
“The tower is really just something I did. Bob 
Venturi had recently joined the office and 
he did a lot of work on the base of the tower. 
Lou also worked on the base, so he didn't 
have much to do with the tower either.

6. Another significant convergence around 
Kahn and Tyng is the work of the engineer 
Robert Le Ricolais, their colleague at the 
University of Pennsylvania, who is sometimes 
referred to as the “father of spatial struc
tures." See Sarah Williams Goldhagen, 
Louis Kahn's Situated Modernism (New 
Haven: Yale University Press, 2001). In 
chapter 3, “Techno-Organic Symbols of 
Community,” she details the interplay 
between Kahn, Tyng, Fuller, and Le Ricolais 
and their shared interests in complex geom
etries and latticelike structures in nature.

1. Louis I. Kahn, quoted in Michael Merrill, 
Louis Kahn: Drawing to Find Out. The 
Dominican Motherhouse and the Patient 
Search for Architecture (Baden, Germany: 
Lars Muller, 2010), 78.

2. R. Buckminster Fuller, paraphrased in 
Reyner Banham, “A Home Is Not a House," 
Art in America 2 (April 1965): 111.

3. Kenneth Snelson, quoted online at 
tensegrity.wikispaces.com/Fuller,+Richard 
+Buckminster. Accessed May 20, 2013.

4. Louis I. Kahn, quoted in Robert Venturi, 
Complexity and Contradiction in 
Architecture (New York: Museum of 
Modern Art, 1966), 25.

5. Geddes refers to the concept of “group 
form" to emphasize Kahn’s close atten
tion to community in contrast to Fuller's 
celebration of individual self-reliance: “Now

tensegrity.wikispaces.com/Fuller,+Richard
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the Whitney Museum of American Art, 
2008), 19; and Irene E. Ayad, ‘Louis Kahn 
and Space Frames." Beyond the Cube. 
The Architecture of Space Frames and 
Polvhedra (New York: Wiley & Sons, 1997), 
229. Those who have looked carefully at 
the chronology suggest that this would have 
been impossible, as the geometry was in 
place before Kahn started commuting to 
Yale. See Goldhagen, Louis Kahn's Situated 
Modernism. 65. Tyng recalls Kahn pushing 
pencils through the voids of her Bucks 
County Schoolhouse project to test how the
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He didn't really grasp the geometry that 
well.” Anne Tyng, quoted in Srdjan Jovanovic 
Weiss, “The Life Geometric," Domus 947 
(May 2011), at http://www.domusweb.it/en/ 
interview/the-life-geometric/. Accessed 
May 20, 2013.

Personally, I am ambivalent on the issue 
of credit. The visual evidence is on the side 
of a decisive contribution by Tyng. Never 
before or after did Kahn make a building 
remotely like the City Tower. It is also true, 
however, that none of Tyng's independent 
work approaches the sophistication of the 
City Tower. Perhaps a compelling argument 
can be made for this as an ideal collabora
tion: two architects, coming from different 
places but with a strong personal chemistry, 
making something that neither would have 
been capable of on their own.

Fuller himself claims credit for the geometry 
of the ceiling of the Yale Art Gallery, 
suggesting that he “converted" Kahn to 
geodesic thinking on their train rides to New 
Haven. See K. Michael Hays, “Fuller's 
Geological Engagements with Architecture," 
in Buckminster Fuller: Starting with the 
Universe, ed. K. Michael Hays and Dana

mechanical ducts might be threaded through 
the depth of the tetrahedral geometry. Here, 
too, the evidence points to Tyng's contribu
tion, but the realization in concrete renders it 
closer to Kahn's sensibility.

In any event, it is clear that Fuller tended to 
be proprietary about his discoveries. The 
sculptor Kenneth Snelson, who studied with 
Fuller at Black Mountain College, wrote, 
“I believed, literally, because he claimed so, 
that before Buckminster Fuller came along, 
no human had ever noticed, for example, 
that to inscribe the diagonals of the square 
faces of a cube was to define two interlock
ing tetrahedra within. Students joked that, 
after all, hadn't Bucky invented the triangle? 
None of us knew, for example, of Alexander 
Graham Bell's early space frames, nor any
thing at all about crystallography." Tensegrity 
wiki, at http://tensegrity.wikispaces.com/ 
Snelson%2C+Kenneth. Accessed May 
20,2013.
8. Philip Johnson, quoted in Hays, 
“Fuller's Geological Engagements with 
Architecture," 2.

9. This is a complicated issue and beyond 
the scope of this essay. Briefly, I would say

Miller (New Haven: Yale University Press and that although it is hard to reconcile Kahn's 
tectonics of mass with Venturi's paper-thin 
facades-and Kahn resisted the idea that 
architecture could ever be reduced to a sign 
system-Kahn's elementalism is a neces
sary precondition of Venturi's architecture of 
signs and symbols. Before you can think of 
architecture as available linguistic material 
(words and phrases that can be combined 
and recombined), you have to break it down 
into its constituent parts. That is exactly what 
Kahn did, which in turn gave Venturi a series 
of ready-made elements to freely manipulate, 
divorced from their original tectonic character.

http://www.domusweb.it/en/
http://tensegrity.wikispaces.com/
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