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and change in contrast to the emphasis
that has always been placed on keeping
man ‘down to earth’.”

Nine Chains to the Moon (1938), 67



Most of the documents depicted in this book are small
format (up to letter format). The sketches trom Fuller’s early
work 4D Mouses are inventoried as Sketch Series. The
majority of the manuscripts and sketches from the period
from 1946 on are taken from the Manuscript Fliles and
Synergetics Papers archival collections. Numerous photo-
graphs are prints of 7°x 10", sometimes even smaller;
larger photographs are the exception. Some of the photo-
graphs from Fuiller’s childhood years are taken from
contact sheets. Some of the images in guestion come from
the Dymaxion Chronofile. Others are photographs after
1945, particularly the color prints from small-format slides,
whose color quality has remained astonishingly high in
the time since the photographs were taken (as much

as fifty years in some cases). Some of these are from Fuller
himssif, who enjoyed taking pictures and did so quite
often, though the photographs are not signed. A large sec-
tion consists of black-and-white photographs that Fuller
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stamped on the reverse. See the illustration credits at the
end of the book.
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Claude Lichtenstein, Joachim Krausse
“How to Make the World Work”

Over the course of his life, Buckminster Fuller increasingly framed the justifications and
explanations of his work In terms of the entire universe. Was he, then, a universalist? Fuller’s
many careers, callings, and activities would seem to suggest he was. in 1980, when the

book R. Buckminster Fuller: An Autobiographical Monologue/Scenario was published-edited by
his son-in-law, the well-known documentary filmmaker Robert Snyder—Fuller's many careers,
flelds of activities, awards, and titles were listed on the cover: “A sallor, a machinist, a compre-
hensive generalist, a doer, a new former, a student of trends, a technicat editor, a businessman,
an angel, a quarterback, a lecturer, a critic, an experimental seminarist, a random element,

a verb, a comprehensive designer, an inventor, an engineer, an architect, a cartographer, a
philosopher, a poet, a cosmogonist, a choreographer, a visionary, a scientist, a valuable unit,

a mathematician, an alr pilot, a Navy lleutenant, an affable genie, a geometer, a maverick
thinker, a gentle revolutionist, a lovable genius, an anti-academician, doctor of science, doctor
of arts, doctor of design, doctor of humanities, an amiable lunatic, a prophet, the custodian

of a vital resource.”

An imposing figure! This enumeration is indispensable, if one wants to do Fuller justice,
because he became all of these things on his own strength. (The rest of us can stil console
ourselves that at least some of these terms apply to us as well.) Measured by the usual
standards of a successfut life, Fuller set off on a false start in his youth. He did receive a high
school education, but he was not successful as a student and had no certaln prospects for

a respectable profession. His life demonstrated that these fears were unjustified: what range of
thinking and areas of activity, indeed, what a life in general! That suffices to answer the
question asked above. Yes, he was a universalist. if a different answer is given here, then an
explanation is necessary.

He was not a universalist if a universalist is understood to be someone who in the course of his
or her activities always reaches out to other increasingly distant disciplines, trying to find

his or her self and achievements there. Universalists are expansive (admittedly, Fuller was as
well, and howl), but universalists also accumulate. For all the admiration we might have for
universalists, there is an element of sport in Iit, the drive to demonstrate multiple talents: a kind
of intellectual decathion. That was not Fuller's intention at all. it is true that as he grew

older he referred, with fewer and fewer quaims, to the whole of the universe, but he discussed
it as if describing something around the comer, discussing the “wisdom in the design of the
universe.” Of course, such far-reaching references placed excessive demands on his audience.
But he had to look out into the world from the outside, as it were, because he couid not

be satisfied with that which lay before him. So, even if it is impossible not to see him in the
context of the universal, it is precisely because Fuller did not strive centrifugally from the

earth toward the universe, but rather sought the center of knowledge from outside. Naturally,
he had to take a standpoint “from outside” the earth in order to present proposals that
conformed to reality.

This characteristic of a viewpoint from “outside” explains why Fuller is so fascinating, but aiso
why he is so unsettling. When, in a lecture in 1951, he spontaneously hit upon the phrase
“Spaceship Earth,” it seemed so direct and surprising. It seemed as if he were looking from
“gutside” at our biue planet-almost two decades before the public saw the insplring
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photographs from the NASA misslons to the moon-and characterized it as a closed ecological
system. Already as a thirty year oid, he had seen the populated land masses of our planet
and reallized that the continents, including Antarctica, formed an inhabitable archipelago: the
“one-world island” in the “one-world ocean.” No wonder, then, that he aiso saw the politicai
activity on the archipelago “from outside” and viewed it as an irrational turmoil of court
intrigues, of representatives of particular interests, of self-important people who purported
to offer insight but who couid not, In fact, see at all. Against ail this he would protest, usually
polemicaily but sometimes sadly. He also regarded academic disciplines “from outside,”

jess with admiration than with curiosity. And in his own activities regarding the constitution
of matter and the question whether the fields of mathematics, geometry, physics, and
chemistry, which are not separate in nature, shouid not, perhaps, simply be one field: “how
Nature bullds.”

Fuiler first became known as an architect; his contributions were recognized and honored
within the world of architecture. But these appraisals were often condescending. In the USA,
where architects must be licensed, he was not permitted to construct buildings under

his name alone until welil into old age. When Fulier presented his Dymaxion House, most of the
important architects from American cities who were present were not unimpressed; they
envied Fuller for his inteliectual freedom, but at the same time they smirked at his evident lack
of “realism.” At best, they regarded Fuller's concept as a refreshing questioning of standard
ideas, brashly presented but not intended as a concrete proposal. Given all of this, it is no
surprise that Fuller also saw the world of architecture and building “from outside.” Clearances,
height limitations, length of escape routes, access rights—parameters that determine the
design agenda of an architectural office~did not exist for him. Architecture without the neat
parcels that underlie it is a very dublous prospect in the eyes of professionals, as if someone
were mischievously cutting off the circulation of the unquestioned necessities.

Fuller's early sketches—inexpert drawings when compared to the designs of others but highly
forthright for precisely that reason—clearly reveal the background of his proposals in
architecture. The individual bullding serves as a base in a concept that spans the globe, and
“gspanning the globe” does not simply mean that Fuller intended for many such homes to be
built throughout the world. He shows us how he intends to do it: the globe Is a construction site
for lightweight towers that reach up to the skies. The construction site is indeed a sphere.

To say “reach up to the skies” is the wrong phrase, as the sketches show, because there is no
absolute up and down, but only the inside of the Earth and the outside of space. The towers
reach out to space. Who else saw architecture as Fuller does here? Not Tatlin, not El Lissitzky,
not Le Corbusier. The 4D towers create a network of bases, signal flares of the colonizing
activity of mankind. Bullding becomes a strategic act of colonizing the Earth, taking
possession of land as a “claim,” very much in the American tradition of a strategy for settling
a place. But there was one important difference with respect to earlier history. For Fuller,

the possession of land is free of its mythical claim on proprietary ownership of land and soil, a
ciaim that has always resulted in discord, war, and destruction. For Fuller, ownership means

to live In one place for a period, to use the iand, no matter as a source of food or as the site
for a house. This also means that the land remains avaliable to others, just as the sea is
avallable to others when we cross it in a ship. On the constantly moving sea, no one crossing it
aspires to “possess” the water beneath the ship’s hull. Only on static land does anyone

get this sort of idea, as Fuller remarks sarcastically, polemicaily, but uftimately In the firm belief
that sooner or later it will become clear how absurd this practice reaily is.
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Everything that Fulier thought of, that Interested him, and that he researched was In some way
dynamic. The chiid of the industrial age Is mobile, iiving now here, now there. He or she
occupies a house for a time, then moves out, and someone else moves in; or he or she moves
and takes the house along. His aphorism “In architecture, form is a noun; in industry, form

is a verb” was incomparably concise. He needed to imagine things in interdependent
relationships, in dynamic patterns; any idea of a static order a priori was deeply implausible

to him. Visible reality Is always just a snapshot, never an inventory, for the reality behind

the visible cannot be recognized from an inventory—because there Is no static reserve—~but only
from a dynamic and critical comparison of various snapshots.

It becomes clear that Fuller chose the far more difficult path over that of those who operate
within static certainty. He himseif always emphasized the iife-long Influence his experience In
the Navy had had on his way of thinking. Working at sea, in a group of people working
together in an intense way, in a form of transport subject to swaying, where every wave makes
the assault of outside forces palpable and transforms them into motion; exposed to the
elements of nature but capable of accepting it, navigation as a necessary activity and the
expresslonofaeonsclousnessofspaeoandtlmethathadboengalmdmrthoeentudesby
those who needed It to survive: these are for Fuller the existential bases for a perception

of reality that is both realistic and creative. This book begins with the theme of navigation and
“gea travel” less for their biographical significance than for their deeply metaphorical
significance for Fuller’s entire oeuvre.

The Dymaxion Chronofile

One astonishing sign of Fuiler's “consciousness of himself” is the decision he made early in life
to concelve of his own life as an experiment. This Is a very radical position. An experiment
contains a chance not only of success but also of failure. The experiment comprises both the
waylnwhlchono'smMQcanfaIlandmmlnwhlehmhcanboavowod.Thesom
MNlesofagamethMmayhavosomethlngofmetyplcallymbustVanmm.Asfortho
nature of this experiment, it goes beyond the usual “You can make it” of a competitive attitude
to life and loadstothepionooﬂngexploratlonofatruelﬂeprohct.ﬁenatunoﬂhlspfoject
is, to put it mildly, not without pathos: to do everything that can benefit humanity. Fuller: “i
said, ‘What can a little man effect toward such realizations in the face of the formidable power
of great corporations, great states, and all their know-how, guns, monies, armies, tools

and information?’ Then, self-answering: ‘The individual can take initiatives without anybody’s
permission.’ Only individuals can think, and can look for the principles manifest in their
experiences that others may be overiooking because they are too preoccupied with how to
please some boss or with how to earn money, how to take care of today's bliils. Only the
individual disregards his fears and commits himself exclusively to reforming the human
environment by developing tools that deal more effectively and economicaily with evoiutionary
chailenges. Humans can participate—consciously and competently-in fundamental ways,

to changes that are more favorable to human iife. it became evident that the individuai was the
only one that could deliberately find the time to think in a cosmicaily adequate manner.”
(Influences on My Work, 1963). This was the task he set himself. Fuller saw himself as “Guinea
Pig B.” He subjected himself to an experiment and made himself an object of observation.

The instrument for checking up on this task was the Chronofile, which Fuiller kept from about
1915 on and had bound in 1930 under the title Dymaxion Chronofile. It consisted of a kind of
“central diary,” which did not simply record and document events that had aiready happened
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but aiso formulated or “crystallized” projects, as Fuller called it. Even so, the Dymaxion
Chronofile was not the usual documentation of works; it combined life and work, dally life and
events, the important and unimportant, which made It possible later to reevaluate the
decision whether something was Impartant or unimportant. The abscissa of the Chronofile is
the time line, and only the time line, a strictly linear concept, Iin which there are no separated
rubrics of “life” and “work,” “private” and “public.” The time line is one of the geometric
coordinates that enable us to find what we seek.

The other geometric coordinate, the ordinate, does not exist; more precisely, it would be the
knowledge of the event, and that means nothing other than the knowledge of Guinea Pig B
himseif. One has to be famiiiar with both the event and its significance In order to find it within
the time line of the Chronofile. Either that or one needs to know it. Or one has to comb
through the records and find the significance on one's own. Precisely because It iIs meant to
give Information about the current position at every moment, Fuller intended for the Chronofile
to be like the logbook of a sea traveler. Fuller committed himself to making his life project
testable at every stage, both Instantaneously and retrospectively by himself as well as histori-
cally by those who would come later. This is, it must be said, a very presumptuous plan.
Neverthetess, Fuller held to the archival model of the Chronofile all his life, and he invested
large amounts of money, time, and strength of will Into the production and continuation of

this monumental journal. Up to the late thirties, he would collect the folders Into leather-bound
volumes; later, confronted with a rising flood of data, activities, transcripts, letters, and

notes, the documents were stored In boxes. One can only imagine the quantity of letters we are
discussing. There Is no Inventory of the correspondence; there is no Index of senders and
recipients. The idea of the Chronofile did not permit it. (In reality, however, the pressure of cir-
cumstances meant that an index of the late correspondence, dating from about 1970, was
prepared.) The Chronofile swelled to encompass some seven hundred fifty units by the time of
Fuller's death, a “dlary” or a life’s transcript that stretches more than three hundred linear
1eot.Asthomodolofamdlcaltyllmarmethodofmmﬂon.mo%moﬁlosoonreaehedlts
limits; the analogy to a nautical crossing and the Incomparably Inmodest attempt to document
fullyallfo]oumyprovodtobelllusorywhoneoaneereamy.nbnotwlthoutlrony
that, of all places, In Fuller's lifework, or rather work life, the connecting thread of his own per-
sonality remained at the center-the “soul” as it were—but from the time of Bucky’s fortles

it was Increasingly populated by highly talented and appropriately motivated assistants who
boldly crisscrossed the principle of linearity. To continue the metaphor, Fuller was now com-
manding an entire squadron, and the idea of an exactly determinable Intersection of space and
time Increasingly became a grossly simplifying lliusion, even for himself, that over the course
of time threatened to lose perspective on the before and after, the cause and the effoct.

Still, Fuller clung to the idea of the Dymaxion Chronofile, even though it probably only became
practicable with the age of the computer and the existence of computer disk drives.

Preventative Designer or Charlatan?

An article In The Saturday Evening Post of 18 October 1944, In which Fuller and his Dymaxion
World Map were presented, began: “Some people say the inventor of the 3-wheel automoblle
and the ‘dwelling machine’ is an authentic 18-carat genlus. Others just laugh and laugh.”
Buckminster Fuller was, no doubt, not the sliently serving spirit in the background; he polarized
opinions, and a portion of the public saw him as a charlatan. And even some early colleagues
who had fallen out with him.
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He was no chariatan, this has been clear for some time, but it is understandable how someone
could come to this view. Fuller characterized his work as “anticipatory design sclience.”

I one reads how Buckminster Fuller in Important presentations would speak matter-of-factly
about things as if they existed, when they most certainly did not, it is easy to imagine how that
might have come across to somewhat less imaginative audlences: as a bluff or, worse, as a
scam. To give just one example, when Fuller presented his Dymaxion House in a lecture for the
Architectural League In New York (presented In detail in Your Private Sky: Discourse), he
described, among other things, the contents of the appliance room. He described a washing
and ironing machine as if it already existed: you put the dirty clothes in on one side, and they
come out the other side, freshly washed and steaming from the lron, and land In the
appropriate basket. Inventions are made of this stuff; wish dream and Imagination are the
parents of innovation. (What Fuller was imagining here was quite simply the transformation of
the mechanical means of processing of, say, a wheat-harvesting machine Iinto an advanced
household apparatus; it Is the Inventor’s task to transpose the process of turning grain Into
flour into the transformation of dirty laundry to clean.) Fuller probably just neglected to declare
the Vor-Schein (pre-appearance) as such, to use Emst Bloch's word. And why should he

when everything is so easily anticipated? The anticipation must have been the greatest
intellectual pleasure of all for him: to Imagine what was not yet visible. To imagine means to
make an Image of something. He seemed to be on the Intimate terms with the “not yet";
hespokeofltaslfthodoonmalreadyoponlngandasﬂItworeeMoringthopmont.The
confusion that this caused is understandable. Against the background of the cautious and
clmumspectdeslgnﬂnoﬂosoﬂhomdcaneomumusodoty.wmchthenasmwwas
essentlally concerned with the degree of innovation that could be tolerated by society, a pre-
ventative designer like Buckminster Fuller was like a stone fallen from the sky.

it speaks for itself that Fuller did not encounter such difficuities at advanced teaching
institutions, where the public hung spellbound on his every word. At the Design Institute In
Chicago or at Black Mountain College, it was not the demonstrabie reality that counted

but rather the shared path to the conceivable. The Zukunftsmusik (literally, “future music” but
meanlng'dmmofﬂn'uture')mnotwhatlsmallycaﬂodmatln German, namely,
something that lies outside the realm of one’s own range of hearing. The students wanted to
make music for themselves, and Fuller simply gave the cues. it can be assumed that the years
before and after 1950 were the most Imaginative ones, both for him and for his public, and

he himself had an unheard-of presence. On photographs from this period, Fuller looks younger
and noticeably less staid than during the previous period In Wichita.

Inventor Bucky

Buckminster Fuller is known as the Inventor of the geodesic dome. That Is only partially correct.
He developed Itlndopondentlyandroeolvedapatentforlt.bmthatwassomothlrtyyears

after the engineer Waiter Bauerfeld, when searching for an eggshell-thin dome for the

Zeiss Planetarium structure In Jena, hit upon a great-circle latticework. Fuller was the first

to work out the complete grammar of geodesic constructions, and he made them visible.

Nor did Fuller “Invent” the octahedral-tetrahedral truss. it was Alexander Graham Bell who,
also decades before Fuller, had experimented with this structure for kites and an observation
tower. Bell-the Inventor of the telephone, among other things—was certainly a first-class
elghteen-carat genlus, as was Bauersfeld.
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The problem of “closest packing of spheres” had already been explored by Johannes Kepier,
three hundred years before Fuller. The Platonic bodies are called that because the greatest
philosopher of antiquity was Interested In their properties, and not because of Fuiler’s
geometric research. And the C-60 carbon molecule was named “buckminsterfullerene” after
him, but he did not discover it.

Finally, the principle of the multipolar tensegrity structure was discovered by Kenneth Snelson,
one of Fuller's young students at Black Mountain College. it was a very significant and
stimulating discovery that Fuller had been anticipating in his thought, but which he did not
achieve himself.

Why make this list? (it couid be continued: Fuller is, of course, not the inventor of the three-
wheel automobile elther, as stated above.) Because it is necessary to confront one of the
greatest misunderstandings, namely, the notion that the value of Fuller’s work lies above ail in
the particular inventions and discoveries. If this were the case, then one would have to ask:
did Fuller discover anything in the field of chemistry, yes or no? In the field of geometry

or mathematics? Or in civil engineering? Questions like these, however, miss the essence of
Fuller's significance. What interested him was not the question of priority but that of
plausibility. The former is an absolute vaiue; the latter has to do with context, with a concrete
problem. it presumes a newly invented context; it Is a matter of innovative application. Fuller’'s
greatest significance lay in the combination of various disciplines with an eye to solving a
concrete application. Thanks to this correlative interest, he brought things to light that wouid
otherwise have remained hidden.

His principle of the geodesic dome Is not just a matter of geometry. it Is a constructional
problem: How, on the basis of a geodesic network, can a supporting structure be created that
is suited to industrial production, permits rapid and simple assembly, uses a minimum of
materials of the lightest possible weight, requires no supports, is cost effective, is capable of
being disassembled and reused, can be transported by area, is sulted for extreme climatic
conditions, and 8o on? These sorts of questions about optimal use make the differences
between Fuiller's systematic thinking and the Zeiss Planetarium, a speciai case for the here
and now, especiaily evident.

it is particularly ironic that what is perhaps Fuiler's most important discovery, the Jitterbug
Transformation, is also the one that for decades had no such parameters for application. Fuller
took the name from a popular dance of the forties. (Is there any other discovery of such
significance for science and the humanities that explicitly took its name from the so-called
trivial world of popular culture?) In the Jitterbug Transformation, a cuboctahedron Is placed
over an lcosahedron to form an octahedron (which can be folded into a triangle). For two
thousand years, the Platonic bodies stood staticaily and proudly next to one another, and then
Fuller discovered them and used the empirical model experiment of his energetic-synergetic
geometry to show that they were closely related In structure, and that they could be under-
stood as the phase transitions of a transformative “loop,” specifically, a periodic swinging back
and forth between two “end” phases. The demonstration of this was striking and fascinatingly
manifest, but the significance of the discovery went unrecognized for some time. Only

after Fuller's death did the discovery fall under the spotlight in the context of research into
“dirty crystals” and superconductors. This comprised another contribution to the increasing
“gphemeralization” of technical resources that Fuller had been discussing since the

thirties. Ephemeralization Is the principle of “Doing the Most with the Least,” that is, greater
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effects with decreasing expenditure of materials, constant Improvements in the ratio of input
to output. The example of structural research makes Fuiler’s astonishing obstinacy especially
evident. it is difficult to imagine someone today who would be prepared on his or her own
initiative to explore the unfathomable depths of hidden knowledge in the way that Fuller did.
Today that would be considered infinitely nalve—it was probably already somewhat naive at the
time Fuller began (as a twenty year old during his Navy service), but less so than today. Today It
is claimed that all essential questions are, if not already answered, at least exhaustively framed
and divided into highly specialized sciences that are suspicious of the other specialized
sciences and shielded from any Intruder from outside the profession, so that a “random
element,” as Fuller jokingly referred to himself, would not have a chance of obtaining the goal
at all. Your Private Sky: the self-confidence with which Fuller said the sky under which he stood
was his sky, and encouraged us to do the same, is also the attitude of an artist who produces
something, not that of a scientist who recognizes only what aiready exists. How else could one
begin a project with the title Everything | Know, a video recording of a forty-two-hour-long
extemporaneous speech from 19727 (it is also another example of the speed with which Fuller
and his circle responded to technological development: the transportable and inexpensive
medium of the video cassette was a prerequisite for a project like Everything | Know.) In its
faith in the greatest possible presence of mind and the authenticity of the moment, this work is
an artistic act, so much so that it could never have been at home In the world of sclence.
Bucky as an epic poet who elaborates on his life and experiences. If this is taken literally, it is
easy to criticize the monomania of such an enterprise. Still, it is an open question whether this
perception is the right one. Everything | know! isn't this an iImaginative question that

anyone could ask? (Can It really be that the question was first posed by Guinea Pig B? Socrates
must have known that he did not know nothing when he said that he knew nothing; his
followers were quick to interpret his coquetry as a modesty from which they themselves could
profit.) Everything | knowl The question is relevant to the Chronofile, but in an Inverted relation-
ship. The latter is diachronic and accumulative, a chain of immeasurably many constituent
parts that only gets its meaning when seen as a whole. Everything | Know, by contrast,
recapitulates and radically synthesizes. Fuller calis this imparting of Information “thinking out
loud.” There are two ways of approaching language: as information about thoughts and as
provocation of thoughts. The latter is poetic, and this is what Buckminster Fuller does.

As a successive production of thoughts, speaking Is related to industrial production in
surprising ways, even though it is not the production of a repetitive series of the same thing.
Speaking means the constant “sub-assembly” of words into sentences and their “assembly”
into meaningful statements that are both more than and something other than the sum of their
constituent parts. This is the essence of synergetics, the true driving force behind

technical and civilizing progress, and thus the progress in the circumstances of human life.

All this begins with language. The decisive term comprehensiveness Is founded In this. What
Fuller meant by comprehensive, a word he used often and repeatedly and tirelessly insisted
upon, is essentiaily about an understanding that does not remain stuck in the rational but
becomes a comprehensive and inclusive grasping of the whole person, becoming a physical
experience. These were also questions that received isolated and local attention in the
pedagogical reform movements in Europe and the United States In the early twentleth century.
Fuiler’s childhood had been affected by them.

At this point, it is necessary to discuss the “architect” Fuller again. His projects and reaiiza-
tions are among the most independent contributions to architecture. if he had not himself
presented his concept of the energetic-synergetic geometry of geodesic structures in an
unusually active lifetime of lectures around the worid, then one would also have to speak of

_— —— T



one of the most unmediated contributions to architecture. The theme of the geodesic dome
touches on spatial thinking and feeling more deeply than one would think if the dome is

seen as simply a screen stretched over a plot of land. Here, too, seen agsain “from outside” (and
that means peering into Fuiler's thought) the conclusion is obvious. It is a unique achievement
that (and how) he was able to generate an sarchitectonic” concept that developed into a totally
different conception of space than our usual, famiiiar, and seolf-evident one. in a long process,
Fuller moved away from the Euclidean premises of space structured as rectangular. The

tirst step was the choice of the hexagonali floor plan of the 4D House, and twenty years later
the second, far more radical step of the use of the energetic-synergetic geometry with
great-circle arches as supports. Architecture’s entire connection to the “supremacy

of verticais” (Sigfried Gledion) had to be exploded, and thus aiso the connection between
architecture and the upright stance of human beings. Fuller did not shy away from chalienging
thovalldltyoﬂholmagoofthesurlaoeoﬂheearthasaplanarground plan: why speak of a
“plan” when It is really a spherical (if only slightly so) section! Plans are evidence of a “radial”
way of thinking, said Fuller, so and so many meters out from the corner and then at right

over to the side and so an so many meters high. He did not make fun of it, but the fundamental
difference to his theme was completely clear to him. What interested him were the energetic
events In the limitations of space, that is, the “circumferential” moment. Lest there be any
misunderstandings: The approach resulted in many beautiful spaces, breathing, rising, round,
translucent, and firmly fastened, and spacious, colorful, airy, and protective. Fuller aimost
always spoke of technotogy, mentioned distinguishing quantities like weight tolerance and
degree of effectiveness. But he certainly possessed a highly developed sense for such
aesthetic and sensory characteristics, as the statements found in this book demonstrate.

The World as a Game

The image of Spaceship Earth rushing through space, with no operating instructions included,
is one of Fuller's countiess graphic and palpable metaphors (Operating Manusli for Spaceship
Earth, 1969). is it an Image of catastrophe? No, but it plays skiilfully with the possibility that

it could become one. it is our task to avold that possibiiity. The title of Fuller’s first proper book,
Nine Chains to the Moon (1938), set the tone for the significance of this planetary worldview
against a universal measuring stick. Even before that, his privately printed 4D Time Lock (1928)
did the same: confidence, faith in progress, specifying the tasks, but no panic under any
circumstances, exactly as he had learned as a sailor. “Emergency” means a serious or
threatening circumstance, it does not mean accident. is it permissible to inciude in the same
trajectory two books separated by the greatest catastrophe yet to betall mankind? The
confidence of Nine Chalns to the Moon is expressed in the image that the whole of mankind
could make a chain that would reach from the earth to the moon nine times, if we ali just joined
hands. in 1969, moon travel had become a reality. But it was just a technological fact and not
yet an anthropological one, which is evident today in that this immense technological achieve-
ment has remained equally immense In its abstractness. Miiitary technology was indispensabie
in achieving this goal, even if it was not exactly the same technology that had produced

the atom bomb, armed it, and dropped It on cities. Nine chains that reach to the moon. Some
believe the image became old-fashioned in 1969. We don't believe it was so for Fuller.

Fuller's thinking is bipolar. On the one hand, there is his faith in technology, quantification, the
proof of inches, feet, and pounds, of meters and tons, “man hours” and transportation times.
He was a passionate statisticlan who knew how to read the statements in a curve relating mass

and number, about quantities, about increases and decreases, acceleration or deceleration of
increase, acceleration or deceleration of decrease as a trend or a pattern of development.

He had a iifelong, vital interest in quantifiable facts. But that was not all. He always subjected
statistics to the question of their significance. An early example: During his work on the 4D
House, in June 1928, he wrote his father-in-law, J. M. Hewlett: “We observe the even greater
capital purchasing ability of the increasingly available (both as to time and space) and

more attractive fresh fruits and vegetables, as against the diminishing caplital equivalent of
meat purchases, and reallze that with the atmospheric control of the 4D House the necessity
and desire for meat will vanish.” (Chronofile, vol. 34 [1928]). This reveals the second pole of
Buckminster Fuller's relationship to statistics, which was nothing less than sensuous: a
strongly metaphysical faith in the meaning of iife and in its unquestionable right to succeed.
The sickness and death of his first daughter, Alexandra, was for him and his wife, Anne, clearly
a consequence of living circumstances that were hostile to human life. His ambitions for an
architecture that was up to date, for a chance to grow up healthy and life a beneficlal iife in its
bulidings, were as valid as ever. There could be no separation between architecture for people
and for the universe. The latter would be the highest instance, and he saw his task as
recognizing its wili: in this way, he came to want to research “how Nature bullds.” Although, as
we noted, when naming properties or objects, Fuller himself preferred to derive in to derive
them from verbs rather than nouns, he chooses not to use the verbal noun creation, but speaks
rather of universe and of the wisdom of its design. His way of expressing himself was like that
of Albert Einstein, whom he greatly admired and whose religiosity sublimated by science was
quite close to his own stance.

Fuller belleved he recognized the driving force of the development of clvilized socleties, and
thought that the impetus was right but not the course. There is a tendency from the
elementary to the complex; Buckminster Fuller analyzed the development of civilized mankind
and in a path through different ages became convinced that there was a regularity function

at the deepest levels. Mankind's energy for design had long focused on the question of how to
make the solution lighter, faster, and better: lighter, faster, more comfortable~no matter
whether it is getting from here to there or making a utensil, a tool, or a weapon. As early as
1938, in Nine Chains to the Moon, Fuller cailed this process an ephemerization, and he
analyzed its essence and significance much more profoundly than a purely aesthetic under-
standing of the ephemeral would lead one to betleve (— YPS: Dymaxion Discourse). The triumph
over feudal structures was in his eyes the political prerequisite for the welfare of society.

But it was just the first step that would bring the emancipation of modern socleties and indu-
strial nations. The second step was still to be taken, namely, the emancipation of world soclety
from the feudal relationships among the countries and the elimination of the unbellevable
inequities in the standards of development. When Fuller sald that politics was incapable of fiiling
this task, this was just one side. What was incapable was the politics of self-interest, that is,
the so-called reaipolitik employed by ali governments in this world. Fuller's critique of the
political self-conception was itself highly political, even If he did not say so or perhaps even
realize . He called it “making the world work”™ or, more precisely How to make the world work.
This is not the cry of warning of the cult leader who wants to urge his followers by predicting
the end of the worid. Fuller’s working iife began with an apprenticeship as a machine fitter

in Québec, assembling textile machines that were delivered from Europe in parts; sometimes
he had to repair them and make them run again. “How to make the world work” derived

from that experience. Let’s get to work on this worldi Seen in this light, the question is not
presumptuous at ail, but simply self-confident composure.

Let’s get to work on this world.

18 [ 19 Transiation: Steven Lindberg
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Chronology

12 July 1895

Born in Milton, Massachusetts. Son of Caroline Wolcott and Richard Fuiler, owner of an import
company in Boston and descendent of a respected family, rich in traditions and active in
politics, that had been resident in New England since 1632. Great nephew of Margaret Fuller
(1810-80), writer and founder of the American women's rights movement. Second of four
children: older sister, Leslie; younger brother, Woicott; and youngest sister, Rosamund. RBF
guffers from extreme farsightedness from birth.

1895 Discovery of X-rays by Conrad Withelm Roentgen.
1897 Discovery of electron.

1899
Attended Froebel Kindergarten.

1900 Founding of quantum theory by Max Planck.

1803 First flight in motor airplane, by Wright brothers, Kitty Hawk, N.C.
1904-13

Attended school at the Milton Academy. Grandmother Matilda Walcott Andrews purchases
Bear Island, Compass and Little Sprucehead islands, Penobscot Bay, Maine, as summer
residence. - Bear Island, several miles off the mainland, becomes an important site of relation-
ships and experiences for the family. - The young RBF bullds many model boats and begins

to develop his strong affection for sea travel.

1808 Special Theory of Relativity by Albert Einstein.
1906 Radio tube and crystal detector.
1907 Einstein's € = mc?; equivalence of mass and energy.

1908
Death of father, Richard Fuiler. - RBF decides to keep all of the letters written to him and the
drafts of letter by him. Over the course of his youth, this develops Into the Chronofile: a chrono-

logical collection that is intended to document the entire iife of RBF in model fashion.
1909 North Pole reached, Peary.
1911 South Pole reached, Amundsen.
1912  Sinking of the Thanic. Emergency signal SOS.
1913 Atomic model by Nils Bohr. - Ford’s Model T; first assembiy-line production.

1913-15
RBF finishes school at Milton Academy. - Studles at Harvard University; is expelled twice and
considered a faliure.

1914 Radio: Armstrong’s Regenerative Circuit. Development of chrome-nickel steel.
1914
Apprenticeship as machine fitter of imported weaving machines in his cousin’'s cotton factory
in Sherbrooke, Québec (Canada). - RBF keeps a technical sketchbook, in which he reflects on
his technical and mechanicai learning.

1918 MM«MWMBM-WMWWWW@MM
mmmnddewmmmmmmdw.wn.&m

RBF (with glasses) as machine fitter,
Canada, 1914

M

e —————

1915-17

Transportation worker, later assistant cashier in canned meat company Armour&Co., New York

and New Jersey. - Important Insights into the relationship of production, distribution,

and consumption; Interested in logistics. - Meets his future wife, Anne Hewlett. Engagement.
1917 October revolution in Russia. - The USA enters the war - D’Arcy Thompson, On Growth and Form.

1917

Volunteers with the family boat, Wego, for wartime service with the Navy. Patrois off the coast
of Maine. - 12 July 1917 On twenty-second birthday, marries Anne Hewlett, the daughter of the
well-known and respected New York architect and painter James M. Hewilett.

1918-19
Cadet at the Navy Academy in Annapolis; becomes lieutenant.

1918

Birth of daughter Alexandra. - Communications officer in units of the U.S. Atlantic fleet. - Editor
of the Navy newspaper Transport, which is published at sea. - Participates in the radio telephone
experiments of Lee de Forest, at sea, 1919. - Commander in the gunboat Eagle 15, built by the
Ford Company in mass production. - Accompanies Admiral Gleaves to Europe for the signing of
the Versaiile treaty. Subsequently resigns from active service, but remains a reserve lieutenant
of the Navy. - Serious llines of daughter Alexandra.

1919-21
Export manager at Armour & Company. - Untii company Is liquidated, sales manager at Kelley-
Springfield Truck Company.

1920 Discovery of neutron.
Boeginning of commercial radio broadcasts.

1922 wssmmﬁummmeermmy:mtwwkwpdaasmw“nwmmrwmw
(W. Bauersfelid).

1922

RBF as pilot: flies with Anne In aquatic monoplane by Vincent Astor from N.Y.C. to Bar Harbor,
Maine, record time. Journey continues to Bearlsiand and Boston. Death of daughter Alexandra
by polio. RBF reads Christopher Moriey’s poem “To a Child,” which he will cite frequently iater.

1922-23
Courses at Graduate School of Business Administration.

1922-26

Cofounder (together with his father-in-law, the artist and architect J.M. Hewlett) and director

of the Stockade Building System, producer of filling material and a patented system of light-

construction elements. By 1927, 240 houses have been constructed along the entire east coast.
1923 Hubble di s another galaxy beyond the Milky Way.

7
-

Alexandra Fuller, 1918- 1922




1924
Moves into an apartment on East 94th St., N.Y.C.

1925 A.N. Whitehead, Sch and the Modern World.,
1927 mmmmmmmwa&m;mmwuumww
book Vers une architecture appears in an English transiation by Etcheil Wei hof housl

mmmmw.-mmwmmm-mmmwmdk
1927-28
Stockade Building Co. is bought by Cellotex, and RBF toses his position (resigns as president
on 10 February, leaves November 1927). - Anne comes to Chicago, Beimont Ave., 7 August 1927
and keeps a diary. - Birth of second daughter, Allegra, 28 August 1927. - Serious personal crisis.
Concentrates on beginning a new job. - Discovers the Importance of his great-aunt Margaret
Fuller and the other New England Transcendentalists (Emerson, Thoreau). - Reads Le Corbusier’s
Vers une Architecture in English translation (Towards a New Architecture, 1927). - Anne notes
in diary: conversations about “Fuller Houses,” December 1927. - Designs and manuscripts for
Lightful Houses (January to March 1928). - Develops 4D Philosophy (architecture as part
of a four-dimensional world); published privately under the title 4D, Time Lock. Distributes the
work at a meeting of the American institute of Architects (AlA) In St. Louis, Missouri, on 17 May
1928; the AlA pronounces against industrial construction. RBF calls for a Spirit of St. Louis
in architecture. Sends the 4D book to friends, acquaintances, and influential people, beginning
on 28 May 1928; later editions beginning with 28 July Include mimeographed sketches.
. Patent for the 4D House is submitted, but not pursued to completion. - Series of sketches for
the 4D Concept (4D Houses, 4D Transportation).

1928 Hwymwmmmmophyolhvdum(umch-Apru).-AmellaEarhan.aMendofRBF.
crosses the Atlantic. - Airship Graf Zeppelin, Atlantic flight to America. - Five-year plan for the
industriafization of the USSR.

1928
September: First presentation of the 4D sketch, cailed “Hexagonal House,” Le Petit Gourmet

Restaurant, Chicago. - December: First publication of Fuller’s 4D sketch in The Chicago Evening
Post.

1929

Work with design students in Chicago. construction of second 4D House model. - April: Two-
week exhibition of the 4D House in the Marshalil Fleld Department Store, Chicago. - Creation
of the Dymaxion concept by the Marshail Field advertising staff. RBF holds six hatf-hour lectures
daily. - May: Exhibition at the Harvard Soclety of Contemporary Art, Cambridge, Mass., then

at several locations in Chicago and New York. - Spends the summer on Bear island and buys
the motorboat Lady Anne. - Publication of the Dymaxion House in Architecture (published

by Charles Scribner, N.Y.C.). The publisher plans a book on the Dymaxion House, for which a
Fuller lecture is scheduied in July and recorded by a stenographer; the book was not published.
(~— YPS: Discourse). October: Fox Movie Tone, news reel shows RBF with models of the
Dymaxion House. - Fail: The family moves to Long island, N.Y. RBF remains in New York City.

. Meets the Japanese-American sculptor isamu Noguchi, a student of Brancusi. Noguchi

The author Margaret Fuller,
1810-1850, RBF's great aunt

becomes one of RBF’s closest friends. Noguchi makes a portrait bust of RBF in chromed
bronze. - Active in the Greenwich Village scene of artists and inteliectuals. - November: Series
of lectures in Romany Marie’s Tavern, Greenwich Village, N.Y.C.; RBF designs the interior for
Romany Marie’s. - December: Exhibition of the Dymaxion House model in the studio of isamu
Noguchi. Exhibition and lecture by RBF in the studio of Dorothy Moise, N.Y.C.

1929 British airship R 100 with geodesic construction (Barnes Wallis). A.W. Whitehead,
Process and Reality.

1930

in addition to the family apartment in Woodmere, Long island, Fuiler rents a space on the roof
of the Lehigh-Starret Building in N.Y.C. Designs a Tension Room for Ell Jacques Kahn as a
gallery space for Noguchi’s sculptures. - Numerous one-man shows with the house model and
lectures in New York, Chicago, Cambridge, Washington, D.C., etc. - Hugo Junkers takes notice
of RBF and evaluates the construction of the Dymaxion House. Notices on the industriaiization
of buiiding. - Contacts with a group of engineers and scientists at Columbia University
(Technocracy, Inc.); distances himself from Howard Scott and his technocracy movement.
Contacts with Diego Rivera and the John Reed Club; distances himself from communism.

1830 ConstmcuonoﬂheEmplremwulng.atﬂsmtomeupoﬂtsmmnbmww
building in the world. - Fouding of Fortune magazine (editor: Henry Luce). - Albert Einstein,
-Rolmmwm'mmmmmne(o November 1930).

1931

Designs a bathroom unit for American Radiator’'s Plerce foundation that can be industriaily
produced. - RBF reads Albert Einstein’s essay “Religion and Science” In The New York Times
Magazine, and it impresses him deeply.

1931 Gm’smmdmmwlﬂydmmnmPWswbonmgmuRom
stratosphere. - Three-engine aluminum airplane by Ford (Stout).

1931-32

RBF cashes out his life insurance and purchases the architecture magazine T-Square; renames
it Sheiter; publishes his own contributions (e.g., the series of articles «Universal Architecture»).
. isamu Noguchi creates the sculpture Miss Expanding Universe (December 1931), which is used
on the cover of the November 1932 issue of Shelter. - After Franklin D. Roosevelit is elected
president and the New Deal is introduced, the magazine ceases publication.

1932

Foundation of the Structural Studies Associates (SSA), which RBF along with, among others:
Archibald MacLeish, Knud Ldnberg-Holm, Frederick Kiesler, Simon Breines. - Criticlsm of
international Style. Lecture series for the SSA. Museum of Modern Art rejects and exhibition of
the Dymaxion House model. Shows in N.Y.C. und Phiiadeiphia. - RBF participates in a project
with Simon Breines, in which an office building abandoned during the Depression is converted
to sheiter for the homeiess.

1932 (solation of the ninety d chemical e} 1t pleting the periodic system.- The
mtemaﬂonalStyb,bookmdoxhlblﬂonbyHnehcoekdeohmoanNYmm
of Modern Art.




30 RBF with the Dymaxion Car, 1933

1933
February: Planning commission of the USSR is interested in the Dymaxion House.

1933 Hitler becomes chancellor of the Reich.- Franklin Delano R it b president of the
USA: New Deal. - Henry Luce founds and publishes the illustrated magazine Life. - Roosevelt
introduces a moratorium on banks, closos all the banks in the USA (March).: Century of Progress
World's Fair in Chicago.

1933-34
With $5000 in cash from the stockbroker Philip Pearson and the enthusiastic support of
Pearson’s wife, Temple, RBF is able to build the Streamiine car published in Shelter. Founding
of the 4D Company. - March: Construction of the prototype for the Dymaxion Car begins in
Bridgeport, Conn., with the ship designer Starling Burgess and a group of former Rolis Royce
mechanics. - In addition to Fuiler, the renowned yacht buiider Starling Burgess decisively
influences the design. - First trip in the completed car in July 1933. First presentation at the
Automobile Show in New York. Involvement in a serious accident results in negative headiines
for the Dymaxion Car. Dymaxion Car No. 3 is introduced with much pubilicity at the World’s
Fair in Chicago (1933-35). RBF meets the writers H.G. Welis and Christopher Morley; the latter
will become one of RBF's best friends. Morley writes the essay Streamline: Thoughts in a
Dymaxion (1834).

1934 Electrification project of the U.S. Tennessee Valley Authority.
1934
Death of RBF's mother. Friendship with Martha Graham, for whose dance performance Frontier
tsamu Noguchi designed the originail stage design (1935)

1835-36
Collaboration in the construction of the research and development division of Pheips Dodge
Corporation, the third largest copper company in the world. Works out the research program
and completes statistical and historical analyses and maps on extracting and working strategic
metals. -The resuits are used by Fortune magazine and the Bureau of Standards in Washington,
D.C. - Conceptual work on a prefabricated bathroom; production of twelve prototypes of the
Dymaxion Bathroom; appiied for patent in May 1938. Exhibition of the Dymaxion Bathroom at
the U.S. Bureau of Standards (1936-38), NY Museum of Modern Art, etc.
1936 The term automation is introduced at General Motors.
1936
Particlpates in experimental television broadcasts at the CBS experimental studio, under the
direction of Glibert Setdes. RBF explains to his friend Nogouchi the equation E=mc2in a
telegram. - During the summer works on the manuscript of his first book, Nine Chains to the
Moon, which was pubiished In 1938. - Meets with Albert Einstein to discuss the manuscript.
1937  Splitting of the atom, Hahn, Meitner and Strassmann. - Jet gas turbine (Whittle); nylon.
1838-40
Technical advisor on the editorial board of Fortune magazine. Coliaborates on a series on the
topic “The New U.S. Frontier” and on the anniversary edition celebrating ten years of Fortune,
with “USA” as the theme and “U.S. Industrialization” as the lead article. - Advisor to Life magazine.

RBF with Gilbert Seldes,
TV transmission test

1939
Unpublished book manuscript: Ballistics of Civilization. Dymaxion Bathroom Is exhibited in a
newly opened building for the NY Museum of Modern Art. (1939).

1939 0. Neurath, Modern Man in the Making. - Long-range bomber of the R.A.F. Weilington uses
geodesic construction (B. Wallis) in serial production.

1940

Untitied Epic Poem of Industrialization: extensive manuscript, first published in 1962.

- Modet of the Dymaxion House is destroyed whiie being transported to Rockefelier Center.
Studies commissioned by the Industrialist Henry J. Kaiser. - Reengineers metal grain bins
as shelters: Dymaxion Deployment Unit.

1940-42

Request from the British War Rellef Organisation to design emergency shelters for war home-
less. A prototype is built by the Butier Manufacturing Company. - The design for the Dymaxion
Deployment Units |Is patented.- Because of wartime restrictions on metals, the design is

not mass produced.- DDV exhibited in Washington, D.C. (1941). Production of a smali series
for the Air and Signal Corps; employed in Alaska and iran.

1841 Japanese attack on Pearl Harbor; USA enters the war (December).
1942 Halford Mackinder, Democratic ideals and Reality. Uranium atom split at the University of Chicago,
the Manhattan Project. V2 rockets. New edition of D’Arcy Thompson, On Growth and Form.

1942-44

Leading engineer on the Board of Economic Warfare in Washington, later Foreign Economic
Administration. Studies on wartime economy, for example, an investigation of the industria-
lization of Brazil. Twice weekly lectures on world energy and geography for coworkers in

the departments and administrations in Washington. - Works out the Dymaxion World Map;

in 1940, the worid energy map appears in Fortune (February issue); in 1943, first version of the
Dymaxion World as a tear-out sheet in Life magazine. - Geometric investigations, or
preliminary studies to energetic geometry. - (+ YPS: Discourse). Sleep experiments (1943)

- Lectures in the Cosmos Ciub, Washington, D.C., for scientists and engineers, on the history
of discoveries and inventions (1943). Contact to Vannevar Bush (Office of Scientific Research
and Deveiopment) and the scientists of the Manhattan Project. - Display panel «Profile of

the industrial Revolution» (1843). - Publication of an essay on the Worid Map Fluid Geography
(1944) (- YPS: Discourse). - First manuscript on energetic geometry (1844).

1943 Sikorsky Helicopter. - Wendell L. Willkie, One World. - Liberty Ships produced on assembly line
(Henry Kaiser).
1944 E. Schridinger, What /s Life? Predicts DNA.

1944-47

Pianning and development of the Wichita Dwelling Machine in Wichita, Kansas. Uses primarily
iight metal. Production of prototypes in a special program of the Beach Aircraft piant in
Wichita. - Founding of the Dymaxion Dweiling Machine Company, for the purposes of patenting,
iicensing, coordinating with government offices and the defense industry, as well as building

31 Advertising prospectus for DDU: Better Test of acoustics in Wichita MHouse, 1946

Homes for Lower Incomes, 1940




‘a network for sales and distribution. Despite diverse efforts, serial production is never started.
The members of the development team for Dymaxion Dwelling Machine, Inc., include, among
others, Cynthia Lacey, Herman Wolf, Edward Applewhite. In 1845, renamed Fuiler Houses, Inc.

1945 MMF.D.MWWH.W;MWM.MWQMyWM
(mmm).-mmnmmmmuwwmm
End of World War {i. - Truman’s pt Intellectual reparath

1948 Eniaccomptmr.-negularuansaﬂamicservioeoipassengaptam(oc4),

1946

Obtains patent for the map projection of the Dymaxion Worid Map. - Founding of Fuller Research
Foundation with the goals of basic research in geometry, Fuller documentation, and the
preparation of patents. - Private printing: Designing a New Industry (1948). - Private printing:
Earth Inc. (1947) (— YPS: Discourse).

1947-48

Retumn to Forest Hills, New York. - Two-year period of work on energetic-synergetic geometry.

. Discovery of “Jitterbug” Transformation (March-April 1848). - Work on the concept of geodesic
domes. - Application: true planetarium Your Private Sky (July 1948) - First great-circle model
with four-foot diameter. - Summer 1948: Failed attempt to construct a prototype with a dlameter
of fifty feet, together with students at Biack Mountain Coliege, North Carolina. First lecture

on energetic geometry. RBF befriends Ruth Asawa, John Cage, Merce Cunningham, Josef

and Annl Albers, and others. - inspired by RBF's lectures, Kenneth Sneison discovers the
principle of multipolar tensegrity structures (1948-49). In the “magic summer” of 1948, the core
of a genuinely American form of art develops at Black Mountain College. - Meets Konrad
Wachsmann, Serge Chermayeff, and Peter Blake in Chicago. Construction of the first Necklace
Dome there (collapsible structure, i.e., flexible nodes) with a diameter of fourteen feet.

- Student projects “Autonomous Package, Autonomous Dwelling.” - Teaches regularly at the
institute of Design, Chicago, beginning in September 1948.

1947 Commercial television broadcasts being in the USA.
1948 LinusPaullng.mmmdcmlcalBond.-NorbenWlener.Cybomeﬂcc:or,CormolandCom-
mmkaﬂonmﬁeAMndandMeMaddm.-Slgﬁbddebn.lhchankaﬂonMesCanmaM.

1949
Teaching at Institute of Design, Chicago, and the University of iliinols, Champaign. Visiting
lecturer at lllinois Institute of Technology: energetic geometry. - First seminar at North Carolina
State College. Construction of Neckiace Dome in the Pentagon Garden, Washington, D.C.
(February 1949). - RBF Is dean of the Summer institute, Black Mountain College; construction
of the Skybreak Dome with transparent plastic skin. Meets Robert Rauschenberg. - Essay:
“Total Thinking.” - Visiting Critic at M.L.T. Seminars and visiting lectures at Bennington College,
University of Michigan, Harvard University, University of Toronto.

1049 Mainframe computer for war aims: Cold War.

i S =

32 Early study model of Geodesic Domes Construction of the dome from top to
bottom, assembly mast, around 1948

1949-53

Extended lecture tours and teaching in the USA, inciuding North Carolina State University,
School of Design. - Study project: Automatic cotton factory. - Under the of “anticipatory
design sclence,” he subsumes a mathematical-structurai model theory with a preventative
planning and design theory. Anticipation of global environmental problems. - Meets Duncan
Stewart (1949). Other important coliaborators during the years 1949 to 1955 include T.C.

Howard, James Fitzgibbon (Synergetics, inc.), Don Richter, Kenneth Sneison, Jeffrey Lindsay,
Shoji Sadao.
1950 L. von Bertalanfty, Theory of Open Systems in Physics and Biology.

1950

December: Construction of the first fuil-size geodesic structure: a semisphericai dome in
Montreal with a diameter of forty-nine feet, made of aluminum tubes, each of which weighs one
pound. Developed by the Fuller Research Foundation, Canadian Division (Jeffrey Lindsay).
Aluminum was stili rationed in the USA, and thus was not available to RBF, so he turned to
Canada. Unpublished manuscript Noah's Ark 2 (- YPS: Discourse).

1951

Fuller's first use of the metaphor “Spaceship Earth.” Press reports on geodesic domes.
.NY Museum of Modern Art exhibits a geodesic dome. Patent application (December 1951).

1952

Study project Geoscope, Cornelil University, ithaca, N.Y. - Paperboard Dome, Princeton Univer-
sity. - Elaine de Kooning, Dymaxion Artist (- YPS: Discourse). - RBF meets Shoji Sadao

at Corneli University, ithaca, during the construction of the geodesic globe Geoscope; they
collaborate closely from that point on. - Meets Thomas T. K. Zung.

1953-54

Fulfiliment of a commission from Ford Motor Company to build a dome over the corporate
headquarters in Dearborn, Michigan; first commercial application of the principle of the
geodesic dome on a lightweight metal framework; duration of project: four months from receipt
of commission to completion. - Hyperbolic-parabolic wood construction for the Geodesic
Restaurant in Woods Hole, Massachusetts (G. Peterson). - Extensive teaching activity at many
universities in the USA, as in subsequent years. - First Tensegrity Sphere (1853).

1953 Herbert Bayer, World Geographic Atlas.
1954 DNA doubie helix; discovery of the genetic code by Watson and Crick. - Linus Pauling,
Modern Structural Chemistry (Nobel Prize for Chemistry).

1954

Icosahedron projection of the Dymaxion World Map. - Patent awarded for the construction of
geodesic domes. Test and acquisition of geodesic domes by the U.S. Marine Corps and Air
Force. - Development of a dome type without metal for radar stations at the Lincoin Laboratory

- === S i s |




(in paraltel with computer regsearch there). The polyester-fiberglass construction is superior
to tires. First Radome Instailation on Mt. Washington. - Production and assembly of Radomes
for the DEW line (Distant Early Warning). - Grand Prize at the Triennale di Milano for the

two Cardboard Domes (corrugated paperboard). - Prizes and honors from, among others, the
American Institute of Architects, the Marine Corps, Michigan State University, as well

as honorary academic degrees; Visiting Professor at the University of Michigan. Lectures on
Synergetic Geometry.

1955
Founding of Synergetics, Inc., Geodesics, Inc., with the goal of expioiting the patent, licensing,
and carrying out commissions for industry and the state.

1956 Introduction of transistor devices on the market.

1956
State purchases domes for U.S. exhibition paviilons at industrial and trade fairs. First geodesic
pavilion for the Miet Continent Jubliee, St. Louis, Missouri.

1957 oaober:mwndasmaum@mmk).\smmmsmenmmu&;wmocmm
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1957-5¢9
Construction of large geodesic domes for, among others, Kaiser Aluminum and Union Tank Car
Company, Baton Rouge, Louisiana. By late 1959, more than one hundred licenses to construct
geodesic domes have been awarded on the basis of Fuller's patent rights (5% of sales).
Piay Domes, climbing frames for playgrounds, are mass produced. Plydomes, domes with
plywood panels, are produced commercially. Dome bullt for Synergetics Inc.’s Soclety of
Metals. - Construction of the U.S. pavilion of the American exhibition in Moscow, Sokolntki Park,
1959: geodesic dome, inside the first muftivision with film and slide projects by Ray and
Charles Eames. - Lecture tour though South Africa, Japan, india, England, among other places,
and visiting lecturer. - Exhibition in the NY Museum of Modern Art in New York (1859).

1988  First American satellite. - Invention of laser. - Atomic submarine Nautiius crosses under North Pole.
1958
invited to England by the Independent Group, institute of Contemporary Art (Richard Hamillton,
John McHale, Peter and Alison Smithson, Reyner Banham, and others). - Lecture R.LB.A,,
London.

1959 wmwmmm;mm-maummdmm
side of the moon. - Integrated circuit (Kilby/Noyce).

1959

Professorship at the Southern lilinols University, Carbondale; research and teaching at the
Department of Design. - Participates in first Delos Symposium, organized by Doxiadis.

. Memorial speech for Frank Lioyd Wright in Taliesin, Wisconsin. - Correspondence with the
virus researchers A. Klug and T. Fink on the icosa-geodesic structure of the polio virus.
Tensegrity mast is exhibited in the NY Museum of Modern Art.

{
' 1960
| Project Dome over Manhattan, two miles in diameter. - RBF and Anne occupy their home in
\ Carbondale: Home Dome, a geodesic dome of wood, a series model by the Pease Company of
Ohio, design by Al Miller. - Receives several honorary doctorates. - Publication of The Dymaxion
World of Buckminster Fuller by Robert Marks.
1960 John F. Kennedy elected U.S. President. - J.C.R. Licklider, Man-Computer-Symbiosis.

1961
Patent for Octet Truss granted.

1961 Genetic code deciphered. - Yuri Gagarin first man in space.
1962
Meets Marshall McLuhan at Delos Symposium.

1963
RBF is Charles Eliot Norton visiting professor for poetry at Harvard University.

1962 mmnwmmmlnw.-mmdeMMmmbW
are pared to geodesic d

1962-67

Initiative for a ten-year study program of Worid Design Science Decade with the support of the
Union of Intemnationat Architects (UIA). - Construction of the research, planning, and
coordination center inventory of World Resources, Human Trends and Needs at Southem lllinols
University, in which the motifs of globat projects are intended to run together. - Executive
Director John McHale. His book R. Buckminster Fuller appears in 1962. Tensegrity patent
awarded in 1962. Education Automation published (1962).

1963 Tmmm-mr.wwmhwmema
m-mw.-mmwdwmmmcwwum.u.v.
Wammammmmam;mmmm
formula 10 F* + 2.

1963

Lecture at the Sixth World Congress of the U.LA. in Mexico City (Mexico Lecture).

- RBF publishes autobiographical writings and essays under the title ideas and Integrities;
pubucaﬂonofNoMms.condhandaod. . Research project: Advanced Structures Research
faNASA.Sd\ohnhlpwaBPstmhclhtm.dmnsmeNm

1684
Mmawmmm”ammwﬂﬂ:mwwmvmm.&ﬂudam,
“Prospects of Humanity” in Saturday Review. - BBC television broadcast with RBF, on
sclence program of Channel Two. - Participation in the Dartmouth Conference In Leningrad,
a meeting between leading personaiities of the USA and USSR. Founding of the architecturai
office Fuller & Sadao. - Project Geoscope with John McHale.

. 1964 Froe Speech movement, Berkeley, Callfornia.

38 RBF with Chartes and Ray Eamss and
Konrad Wachsmann, around 1960




1965-75
Together with John McHale, editor of World Design Science Decade (six volumes), with lectures
by Fuller as well as statistical material, maps, diagrams for an inventory of the planet, its
population, sources of raw materials and energy, its industrial use and circulation, and so on.

- Patent awarded for geodesic Monohex Structures (Fly’s Eye Project} and Laminar Domes
with folding skin.

1885 First commercial news satellite in orbit. - Space walks by sts and astr fts. - Photos
from Mars. - California becomes the most populous state in the USA - U.S. carpet bombings In
Vietnam; napaim. - Marshall McLuhan, Understanding Media: The Extensions of Man.

1966 Soft landing of one Russian and one American moon vehicle. Television images of the far side
of the moon. - Barbara Ward, Spaceship Earth.

1965

At Southern [llinois University Fuller inaugurates the project World Game, a computerized
display of the world whose concept is modified in a series of variant projects and then later
expanded to include project courses and workshops.

1966

Lectures in Cape Kennedy on transformation and use of the fallout of technology from space
travel for an industrialized production of dweliings. Project Yomiuri Tower, tetrahedrai

tower that is two miles high (not realized). - RBF profile by Calvin Tomkins appears in Saturday
Review.

1865-67

RBF proposes World Game as the U.S. contribution to the World’s Falr in Montreal; rejected
by the U.S. Information Agency. - Fuller & Sadao, inc., obtains commission to plan and design
the U.S. pavilion for the World’s Fair, Expo "67 in Montreal, Canada. Motto: “Creative America.”
. Construction of a geodesic dome as a three-quarter sphere with a diameter of seventy-six
meters and a height of sixty-one meters.

1967 Cuttural Revolution In China. - Heart transplant (Barnard). - Record number of visitors at Expo "67
in Montreal, Canada: more than fifty million in six months.

1867

The Expo Dome makes Fuller and his geodesic domes world-famous. Jasper John’s painting
of the Dymaxion World Map is exhibited in the Expo Dome - Special lssue 2000+ of Architectural
Deslign. - RBF and Anne celebrate their Golden Anniversary. - Purchases sailing yacht intuition.
- Fuller Interviews printed in American and English underground magazines. Student groups
and youth communes build their own geodesic domes. Project Tetra City as floating

city with growing tetrahedral structure. - Founding of Whole Earth Catalog by Stewart Brand,
Inspired by RBF. “The insights of Buckminster Fuller initiated the Whole Earth Catalog.” - John
Cage visits RBF to discuss Cage’s manuscript for A Year from Monday. - Following a lecture
by RBF, the idea to found Drop City (drop-out community) Is developed; domes and zomes

of junk parts.

1968
Honorary degrees in USA and England; received by Queen Elizabeth. - Christening of ship
Intuition. - Construction of the Caterpiilar Dome In Cleveland (with Thomas T. K. Zung).

-RBF and Norman Foster meet; begin collaborating on many projects. Design for the Samuel-
Beckett Theater.

1968 Serious student unrest at American universities. - Paris - May 68 - A Year from Monday by John
Cage is published; it makes reference to the ideas of RBF. - Apollo 8 orbits the moon.
Tet offensive of the Vietcong: resignation of U.S. Secretary of State McNamara. - Assassination
of Martin Luther King. - Hippie m: nt in San Fr - L. von Bertalanffy, General System
Theory. - Development of ARPA-Net as the precursor of the internet. Computer networks. - First
edition of The Whole Earth Catalog appears. Later becomes the most successful publication of the
American alternative scene. - 2001: A Space Odyssey by Staniey Kubrick, screenplay by Arthur C.
Clarke (final sequence with the star child), RBF: “the new life.”

1969

Pilot project studies for World Game at the New York Studio School of Painting and Sculpture
with an interdisciplinary group of students. RBF develops the concept of a iglobal electricai
circuit.i Project with homeless youth and slum tenants in New York and St. Louls. - June -=July:
First World Game Seminar (with Ed Schlossberg) at the New York Studio School. Preliminary
stage for a computer patent. Consuitation with a patent lawyer. - Project World Man Center,
conference buliding for Cyprus. Fuller & Sadao (not realized). - October: Operating Manual
for Spaceship Earth appears as a book, as does Utopia or Oblivion. - Nehru Memorial Lecture,
New Delhl. Friendship with indira Gandhl. - Fuller nominated for the Nobel Peace Prize.

- Construction and opening of ecumenical Religious Center in Edwardsville, near St. Louis,
Missouri, a building with a concrete pedestal and a geodesic dome, in whose plastic outer
surface the outlines of the continents appear. Design by Fuller & Sadao, inc.

1969 Theory of “black holes.” - M. Geil-Mann recelves Nobel Prize for discovery of quarks.
- Rock festival in Woodstock (400,000 participants). - First moon landing (Apoilo 11 Mission,
20 July, 1 billion television viewers of a world poputation of 3.5 billion). - Design for distributive
networks: Problems with networking computers are soived (Paul Baran).

1970

The CIA searches RBF offices in Carbondale on a “fact-finding mission.” Fuller is suspected
of sympathizing with the rebelious students. RBF's research budget at Southern illinois
University is cut. - Research report for NASA prepared by Joseph Clinton: Advanced Structural
Design Concepts for Future Space Missions. - Book on John Cage by Richard Kostelanetz is
dedicated to RBF. - October: Meets Ezra Pound in Venice. - December: Dome Book (1) appears,
edited by Lloyd Kahn. Contains examples of and Instructions for geodesic domes; Joe

Clinton compiles the data and calculations for the rod measurements. - Patent awarded for
the catamaran construction Rowing Needle.

1970 Police activity at several American universities. - Southern illinois University is temporarily closed
becauss of violent confrontations.

1971

NBC television program Buckminster Fuller on Spaceship Earth (R. Snyder). - Climatroffice project
together with Norman Foster. - Old Man River’s Clty project for the renewal of a slum in East
St. Louis. - Concept: “An Umbrellaed Town" 1970-74. - Book Drop City appears (Peter Rabbit,

37 RBF on Bear Island, around 1967 RBF with tsamu Noguchi and Ezra

Pound, Venice 1970



pseudonym). - RBF's budgets at Southern Illinols University cut back sharply. RBF finances
World Game from his own pocket; Medard Gabel is his collaborator. - Special issues of
Architectural Forum and Architectural Design on RBF.

197 Tmtmdmw«wmmmN.Y.c.nowhlghes!buﬁldlnglnthowld.
. Book by Victor Papanek, Design for the Real World.

1972

Planning of Spaceship Earth at Disney World, geodesic full sphere, main attraction of the Epcot
Center. - Do-it-yourself dome construction of wood slats and plywood, design Fuller & Sadao,
published in Popular Science, a success with the public. - Book Intuition is published. - With
RBF Hans Meyer develops a windmill construction to be mass produced at low cost. - RBF is
editor of World Magazine. He is offered a position in Philadelphia as World Fellow in Residence.
Moves residence and research office to Philadelphia.

1972 mommmmm-mmwwmwnm.wmm
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publication.

1973
RBF criticizes Limits to Growth as Maithusian. - Hugh Kenner publishes the book Bucky:
A Guided Tour of Buckminster Fuller. - Patent for tensegrity dome granted.

1973 Enetgyulsls:dlshoﬂagemdﬂnﬂmrwessbnmmmlmmmbmsmoe 1945,
- E. F. Schumacher, Small Is Beautiful. - The book Limits to Growth by Dennis and Donella Meadows
appears as a report to the Club of Rome.
1974 Watergate scandal: President Nixon resigns. - Manipulation of genes is debated. - Search for
WWMW-MNMW{P.-G.DoMm)manMWM
in complex physical systems.
1975
January: Two-week-long lecture: Everything | Know is recorded on video: playing time is
forty-two hours. Patent awarded for asymmetrical tensegrity construction. - RBF recelves his
first license as an architect, from the State of New York (at the age of seventy-nine). - Fuller’s
magnum opus Synergetics appears as a book (vol. 1), collaborator E.J. Applewhite.
- RBF professor emeritus at Southern illinois University and University of Pennsylvania. - Project
Fly’s Eye, Fuller's last design for an industrially produced dwelling at low cost; geodesic
dome of standard shell elements, round openings are left out, monohex principle.

1976

Hugh Kenner, Geodesic Math and How to Use It. - Synergetics exhibition for the opening of
the Smithsonian/Cooper-Hewitt Museum of Design. - RBF publishes book And It Came

to Pass- Not to Stay. - Tetrascroll published as artist's book in limited edition by Tatyana
Grosman’s U.LA.E. - August: Unpubliished manuscript: Sense of Significence: A Memoir

of Friendship, dedicated to the friendship between the poet Christopher Moriey and RBF,
written by Louise Cochran, Morley’s daughter.

1977 Star Wars - Alaskan pipetine put in service. -Mﬂnarymawh:crubomtsslbs.monbunbs,
Manm-mwwmm«.mmmdwwwm

1979

Second volume of Synergetics Is published {collaborator: E.J. Applewhite). - Project RBF/

N. Foster: Intemnational Energy Exhibition, Knoxville, USA. - Arthur L. Loeb teaches geometry
to design students at Harvard University on the basis of RBF's Synergetics. - World Game
Laboratory founded. - Medard Gabe! publishes the books MHo-Ping: Food for Everyone, 1979,
and Energy, Earth, and Everyone, 1980. - Foundation of the architectural office of Fuller,
Sadao & Zung (Cleveland, Ohlo).

1979 Atomic reactor accident near Harrisburg, Pa., leads to a reevaluation of the atomic energy program.
- The engineer Paul MacCready crosses the English Channet with muscle-powered alrplane
Gossamer Albatross and dedicates a photo documentation to RBF. - Gala thesis of James
Lovelock: Earth as living creature, biologistical parailets to Fuller. - First Personal Computer.

Rank Xerox (Menio Park).

1980

New edition of the Dymaxion World Map by R. Grip, C. Kitrick. - Moves residence from Philadelphia
to Pacific Palisades, California.

1981
RBF: Critical Path (St. Martin’s Press, N.Y.C.)

1982

Fuller/Foster: Project Autonomous House, a project for Fuller himself. Double shef!, the idea of
the Garden of Eden. - Disney World Epcot Center with geodesic sphere Spaceship Earth opens.
.23 February: Fuller is awarded the U.S. Medal of Freedom by President Reagan.

1982 Nobet Prize for Chemistry to Aaron Kiug for research on the structure of viral protein shells.
8. Mandelibrot, The Fractal Geometry of Nature.

1983 Construction of the “Spruce Goose” geodesic dome, with a diameter of 415 feet: the largest
self-supporting cupola In the wortd (Don Richter, Temcor).
President Reagan initiates the Star Wars defense program SD! (Strategic Defense inltiative).

1 July 1983

Death of Buckminster Fuller from a heart attack. His wife, Anne Hewlett, dies just two days
later, on 3 July.

1984 Founding of Buckminster Fuller institute, Philadeiphia, later Los Angeles.
Discovery of quesi crystals by Dan Shechtman: for the first time crystals also have five-point
m.-mmwmmmw.mmwm

widespread.

1885 E.J. Applewhite, Cosmic Fishing.

1985 Adrien Fainsilber, Féilx Chamayou, “La Géods,” Parc de La Villeite, Paris: geodestc dome with a
polished metal outer surface that curves continuously, diameter twenty-six meters. - Founding
of the first public oniine service, The Well started by the Whole Earth group around Stewart Brand
and Larry Brillant: the first virtual community in the wortd. - Disoovery of the carbon C-60 atom
Buckminsterfullerens by the British-American research team of Harold Kroto, Richard Smalley,
and Robert Curl. in recognition of the inspiration they received from Fuller's Expo Dome, they

Buckminsterfuflorene

1988 K. Eric Drexder introduces the concept of nanotechnology for technical operations on the

Appiications
mwwmmmmm.-mwam
Internet with WWW software. - Fall of the iron Curtain and the collapse of the USSR. - Discovery
of the Fullerfte (carbon-metal compounds).

19 wmuhmm-ummmmmm:mm:m
experiment last for several years. The construction of the targe glass house In the form of a
stepped pyramid. - Made use of the octet truss, designed by RFB's student Peter Pearce.

1992 RBFs book Cosmography Is pubiished posthumously.

1994 Buckminster Fuller Institute moves to Santa Barbara, Caiifornia.

1997 Nobel Prize for Kroto, Smailey, and Curl for the discovery of the Buckminsterfullerene.

1908 wmdwowmmmmmumhu
closest possible one In space (Thomas Hale).

1979 Foundation of the architectural office of Fuller, Sadao & Zung (Cleveland, Ohio).
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My First Invention

My teleologic stimulation first grew out of boyhood experiences on a small island eleven miles off
the mainland, in Penobscot Bay of the state of Maine. There, floatable at will, in and out of nature’s
tidal dry docks, with a fifteen-foot flood rise twice a day, boat-building was the parent tech-
nology, and the devices for its original design and fabrication, together with its subsequent spar-
ring, rigging, beaching-out, wintering, cardling, rebuilding, launching, and upkeep in general
were so broadly effective as to govern spontaneously almost any technical tasks to be effected on
the land, whether this was building of dwellings, barns, well houses, or water-course controls (for
water conservation on the island was as essential to survival as was our ability to pass successfully
over the waters around the island, away to other islands, or to the mainland). Fishing was the pri-
mary local industry, and such tension systems as seines, trawls, weirs, scallop drags, lobster pot
heads, and traps, together with all their respective drag and buoy gear, insured an ever-present
abundance of stout cordage and light lines as well as experience in net-weaving, tying, splicing
and serving. Here men “passed a line” and “took a turn” in deft tension techniques as sponta-
neous as those of spiders.

This boyhood experience on an island-farm included those first turn-of-the-century days of
individual, or family, small tonnage water transportation almost exclusively by sail or rowboat,
leading to the experimental inclusion of the newly-invented internal combustion engines. We
had in our sloop one of the earliest auxiliary gasoline engines within many miles, and this indu-
ced a whole line of inventiveness, along with gallons of sweat, relevant to priming the engine,
testing the spark, and rolling over a flywheel. But the rowboat had to serve its complementary
tasks, and as I had to row each day on a four-mile round trip to another island for the mail, my
first teleologic design invention was a mechanical “jelly fish,” or teepee-like, folding, web-and-

Isprit cone which was mounted like an inside-out umbrella on the submerged end of a pole.

This pole could be hand-pulled through a ring over the stern, drawing the self-folding cone on
the pole’s water end through the water with little resistance. When pushed by the pole, the cone
opened and gave inertial advantage, almost as though touching bottom, to push-pole the boat
along far more swiftly and easily than by sculling or rowing.

These trips were frequently rowed in the fog and across strong tidal currents which involved
complete dependence upon calculations and compass. The push-pole made it possible to see
ahead, having been frustrated in back-towards-bow rowing.

“Influences on My Work", in: /deas and integrities (1983), 81. ( + YPS: Discourse)
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Letter to Vincent Astor

I have always liked you so sincerely well, and admired your unostentatious love of the sea,
marked ability as a sailor, and mastery of mechanics, which I recall as absolutely natural in you.
Indeed, your interest in these affairs was the fundamental background of our friendship.

Of this real significance of yourself I find the public has little or no knowledge. If the public
were aware of such significance, it would be unappreciative. The public is still so enveloped
in bunkum, as to relative values, that it vaguely prizes you more for the value of a name, long
connected with wealth, than for your own character, ability, and individual identity; more as an
institution than the damned fine person you are.

For instance, I know none who recall that you commanded on its post-war voyage to this
country, the German submarine sea raider, U-34, demanding more than ordinary ability, even
amongst professional seafaring men. There are few of the public who, thinking of submarines at
all, other than to picture them as a form of hell trap, realize the accidents that have come upon
them, were of personal equation origin, usually external, and no more the fault of the machine
than of a Rolls-Royce in a street smash, the submarine machinery having functioned, internally,
far beyond expectation in such accidents. The public fails to perceive the “hell trap” idea to be
undeserved by the submarine, as a mechanical unit itself, “the elder” portion of the public being
mechanically incompetent mentally. They do not know that the submarine is the greatest single
concentrated grouping of mechanically perfected units, devised to date, and, whether eventually
useful as a war weapon, or not, at least it has been the proving ground of many of the most bene-
ficial of mankind’s mechanical servants. Unaware of the intricacy of a submarine they are natu-
rally unappreciative of your ability in commanding one.
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Again, few know that you were one of the first to patronize flying, as an every day accessory
to life, by purchase and practical commuting use of a plane; to wit: -~ An Hearst paper editorial
here, in Chicago, a short while ago, which queried, scathingly, as to why some of the rich men
of today were not taking up aeroplaning as a good example to the public, after the fashion of
Mr. Vanderbilt with automobiling in its early days.

I remember discussing with you one evening at your house in Newport, with pleasurable rev-
elation of each other’s fund of thought on the subject, our mutual interest in everything to do
with boats and mechanical developments. Commonplace as this may seem now, it was actually
significant then as being considered slightly moronish, and quite flavoring of the “garage man,”
for people to be really interested in mechanical developments.

That you were honestly interested in naval mechanical organization and perfection, not in
just “dressing up in uniform to play officer” as is the customary unthinking accusation, to the
extent of sincerely taking part in, and living aboard the Eagle boats, not having your quite avail-
able, and far more comfortable, yacht trail us; that, with me, you were as interested in the per-
fection of cooking and feeding, in mechanical solutions, in maintenance ability of sanitation in
living quarters, and in mental organization able to subordinate an intricacy of mechanics to the
useful and easy service of the mind; plus your ability to play, unhypocritically, exhibiting a pro-
found yet happy understanding of a life, was a great, corroborating, inspiration to me, which
I have always carried with me, with great elation in reflection upon it, for there was then, and for
that matter, still is, little comprehension and appreciation of these things by our “socially smart”
acquaintances.

Incidentally your attitude of responsibility, pride in ships, sure, easy, cooperative command
that made infinite detail of orderly compliance an industrious pleasure to your ship commanders
and crews upon the occasion of minor, though none-the-less of historical interest in navy




annals: to wit the first inspection by Admiral Sims of the Eagle boats, then under your squadron
command, which he had ordered to supplant the destroyer forces; which was as well, the occa-
sion of his last inspection, afloat, before his retirement from the naval service. This event was
typical of your subordination of extra prejudicial conditions to the best interests of all, your
identity being solely that of squadron commander, your ships and their personnel thereby
revealing themselves to the best advantage of the service. | have the Admiral’s flag, which was
flown at that time and which we also flew on our memorably pleasant “cruise,” with Admiral
Gleaves as our guest, in the Eagle Nr. 15.

Sailing boats were, at that time, naturally “quite alright” as something to play with personally.
They had historic precedent, but anything mechanical seemed to smack of poor sportsmanship
to the dictators of “what is being done.” Steam and mechanical yachts were something to have
operated by paid hands. Navy activity outside of war time, to say the least, was termed “naive.”
In inferring their error I am laying no stress on motor boat racing as being alluring, though a
means of mechanical test, for the same thoughtless element are interested in horse racing,
not for the love of the racing unit itself, but for the lazy men’s hope of getting something for
nothing, and the inherent fascination of speed in any form. Speed is the progressive essence of
temporality. That our sympathy with these and other interests have been so similar, 1 have
always born with me. Once a really concordant friendship is created, upon such a reasonable
basis, I doubt if it may become broken. For this reason I write you at such length on the subject
which I perceive to be the most important that will ever confront either of us, that you may
serve as you best see fit.

It was actually suggested to me, not long after I had given up command of the 15, that you
were a little queer to be “fooling around” with the Navy.

Compare such supercilious attitude, as that, to the words of so distinguished a publicist as
Richard Washburn Child, in an article written during the world war, commenting upon the con-
gressional investigation of the War Department, a quotation from which was used in the Foreword
of our Annapolis Naval Academy Memory Book: “Are all the good things they are saying about
the Navy true? Plenty of Americans are asking. The answer is an emphatic ‘yes.” If it were all as
good as the Navy, as clean, as simple, as free from buncombe, boasts, and botches, then we
would have a war machine indeed; ten minutes with the Navy is enough to convince any
observer that the Navy organization bears to the War Department organization the same relation
that a Greek Temple bears to a dish of scrambled eggs... Armies are sensational. But it was
and is the British and American Navies which can and will save the world... The Navy is
the key to our self-respect and our self-defense. So it will be until the sea is solid... the Navy
- praise be - has it.”

While written under far different world conditions than those of today -~ Mr. Child was inad-
vertently forecasting the events which I now perceive to be close at hand, wherein the naval
officers will, with their training, far superior to any other which I know of (and which inciden-
tally showed many of our Harvard men to disadvantage under the grueling requirements of
the Naval Academy), be called into executive activity of which the run of business executives
are incapable.

Relative to the same thought the entrance of Lindberg and Lanpierre into commercial avia-
tion direction, is significant of the step-up of the caliber of world industry management from
bullying management without technical knowledge, in hit-or-miss-with-a-bang, to wide scien-
tific and practical knowledge (not worn on the surface, any more than on a neatly uniformed
officer, of vast training).
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Returning to the crux of my argument, Naval officers, capable of handling fleets made up of
a myriad of battleships, destroyers, submarines, airplancs, supply and hospital ships, with crews
of thousands of men, who must be fed, rested, clothed, employed, entertained and trained,
moving in orderly fashion in fair weather or foul, divested of all reference to so called “land
advantages,” beyond an orderly delivery and equally orderly distribution of supplies; these naval
officers, trained to ably handle any and all mechanism of this service, through the whole range
from submarine signal and torpedo mechanism, etc., to the most delicate of range-keeping
instruments, trained in instantaneous logic as to “what do,” in an infinity of emergencies, from
“man over board” to “enemy submarine reported on the port bow,” will be called into the hand-
ling of centrally manufactured, decentralized-hook-up housing, which none of our “smart”
businessmen, who primarily cannot even drive their own automobiles, let alone conceive of
such a housing industry, have naturally missed. The naval officers who have been “admitted” to
business life, to which they have tried to adjust themselves, truly “settling down to business,”
have had their senses so dulled and befuddled by the disorderly and colossal ramification of
business, which they had been led to “believe” were so business-like, in comparison to the
Navy, by its blustering thick-headed feudal leaders whom they honored, and they had learned
to honor their seniors in experience, as to have been forced to consider themselves “stupid” for,
being unable to detect the “system,” being unaware of the colossal bunkum that hid from them
the fact that there is little or no system in business in comparison to the orderliness and effi-
ciency of the Navy, outside of the money collecting systems of the bankers.

Letter to Vincent Astor, 1928, in 4D Timelock (1928/1972), 88
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My Navy experiences ranged all the way from those small commmands to subsidiary functions

within much larger command patterns. The assignments and commissions brought, for instance,
incidental participation in the first development of ship-to-plane radio-telephony. They also
brought subsequent participation in the conversion of radio-telephony from seventy-mile-range
spark sets to long-distance, arc-type equipment. The first instance of the above electronic experi-
ences occurred when a small ship | commanded was selected for the experimental work of Dr.
Lee de Forest. While aboard, he established the first successful voice communication ever heard
between a ship and an airplane.

I was later fortunate to be Force Radio Officer for the Cruiser and Transport Force of the Uni-
ted States Atlantic Fleet which carried and escorted the American troops across the Atlantic in
World War I, and, as personal aide for secret information to its commanding admiral, had inti-
mate experience in large teamwork maintenance of colossal dynamic pattern: for instance, that
of maintaining the high-velocity trans-Atlantic turn-around of 130 major troop-carrying ships,
together with their cruiser and destroyer escorts. Here was the pattern of secret high-speed exact
communication and the strategy of sea group formation, all logistically maintained by expertly
scheduled supply and maintenance men at their inspired best, accomplishing the impossible
under war-induced spontaneous cooperation. After the war I compiled the official Navy statistics
of that operation. During the war I had been editor of its sea-printed publication Transport,
which had monthly circulation in our fleet of 130,000 copies.

Immediately after the Armistice of World War 1, the U.S.S. George Washington, one of our
ships, was selected for President Wilson’s trip to France to attend the Versailles conferences. In the
George Washington we installed the first long-distance wireless arc telephony which dramatically
graduated the ship-to-ship telephone from a seventy-mile-range spark set squawk to an effective
two-way trans-oceanic voice communication. On President Wilson’s second trip to France, the
human voice was transmitted trans-oceanically for the first time in history, as a man was heard
through the receiving instrument in Arlington, Virginia, speaking over the transmitter in the
radio shack atop the U.S.S. George Washington at anchor in Brest, France.

“influences on My Work", in: /deas and integrities (1963), 15 (+ YPS: Discourse)







Though not a state unto itself, it is nevertheless the heart of
America's self-image: New England, the coastal region of the
northeast. The place where the Puritan immigrants from Britain
settled. Where Europe is still palpable, but also palpably on

the other side of the water, part of the past. New England, the
place where America became aware of itself, where the new is
held up to the old and consciously chosen over it — or consciously
rejected. Buckminster Fuller, the son of a respected family,
saw himself as the enterprising heir to the affairs of the
Transcendentalists of Concord, Massachusetts, in which his
areat-aunt Margaret Fuller-Ossoli had played an essential role
alongside Emerson and Thoreau.




. Letter from RBF to his Sister, Rosamund Fuller

“What I wanted to say to you is that I have been absolutely astounded at the significance of
Margaret Fuller which none of us (present generation of our family) have realized, and upon
which I have more or less stumbled at this distant point from home. It is exciting to find
Women’s clubs ‘in these parts’, and in many parts of the world, named Ossoli Club, after her.
The Library here has many books about her, being published from time to time by Philosophy
professors, popular writers, biographers, etc., as well as the earlier biographies written by
Emerson, Channing, Thomas Wentworth Higginson, Olcott, Howe, and Grandfather Fuller. It is
because of the generations of the Fuller family have been so drawn out, and because Grandfa-
ther Fuller, whom she brought up and affected so deeply, was killed in the Civil War, when Fa-
ther was but a little boy, and because Father died while we were so young, that, with the usual
casualness of people to that which is closest to them, we have missed her importance entirely.

She was, it would seem to me, almost as important to civilization as such men as Lincoln, but
her efforts were so much more abstract and indirect, being applied primarily to the small cote-
rie of thinkers who formed the original nucleus of an American culture, freed from the feudal-
istic oppressiveness that characterized its literary work up to that time, under her directive
effort, known as the Transcendentalists. These people translated and wrote down many of her
truths which are now materially benefitting the whole world, through their brain child, the
“Natural Recreative Industry” of present-day America. Her genius was as a rule revealed only in
conversation. This method while by far the most unselfish form of creation, thinking nought of
capitalizing new truths for self, but seeking untiringly to give off and thus ever increasing the
river bed through which the truths may flow with natural facility, has by far the greatest influ-
ence, but is often temporarily halted by those seeking to redistribute the truths, as of their own
making, there being no material testimony contrarywise.

In fact, those doing the latter may not do so consciously, but are rather of the great army of
mental kleptomaniacs, who bundle off truths, and later, by virtue of the fact that the truth has
been stored in their brain cells, perceive them to be their own. Margaret Fuller’s one great
term-poral fault, in my opinion, was her intolerance of her father. Had she in addition to her
other great powers the ability to see the raft of advantage heaped upon her by her father’s tre-
mendous if well suppressed love (in the best New England fashion), she would be on everyone’s
lips today. Tolerance is a great virtue and will eventually be greatly rewarded by even keener
perception, by virtue of the impassionate reasoning which it makes possible. The most perfect
example of what I am pointing out is that of Christ, whose unselfish existence, mythical, symbo-
lical, or real (inasmuch as material temporality is only of secondary or temporary consideration,
it does not matter) has for its greatest significance the fact that he left behind not so much as
one written word, not one material token. His significance lies in his complete faith in love to
perpetuate its recreation to eternity whithout resort to any temporality whatsoever. It is my opi-
nion that the testaments of his teachings and existence have done more to retard the truth of
Christ than to aid it. It is like the hypocritical nurse maid testifying to the goodness of the little
child. If Christ had wanted his word written he would have written it himself. If he had done so
it would have been done in one word, I am sure - Love. The actual writing of his teachings in
the form of scriptures, arbitrarily selected for publication, and certainly exquisitely beautiful as
word composition, as are the carven images of other eras handed down from generation to
generation, ever and anon, acquiring an additional beautifying artistic touch, and always the
beauty of patina, are to me much the same, when reasoned out, (with full faith in love) as the
correspondence school courses on how to be as successful as Washington or Ford. Everyone of
the Saints who wrote the scriptures was temporal and as such committed many sins. While the
motive in their writing of his word was well covered by the beauty of the truth of which they




wrote, it would have been far more lasting and beautiful if handed on by them in the form of
word and deed alone, instead of being confined to a cliquish group of politicians, as it eventu-
ally was, who alone are capable of reading the written language, and were able to mete it out to
their self-aggrandizement. We find the action of the Saints continually portrayed in the action
of contemporarios, who no sooner than a person dies heap laudation upon that person, at the
same time discreetly revealing their own intimate relations with that person (usually exaggera-
ted or fictitious), that the dead person, unable to deny the allegations, the merits heaped upon
them may redound to the ‘fine’ influence of their speaker. | feel that this is the fundamental
basis of the majority of public funerals. Lord help me | credit the grief of the intimate minority
of these occasions. All the scriptures or correspondence school courses, no matter how well
done, are but one-track formulas for reestablishing the complete faith in love with which child-
ren are born, and live in “unconsciously, and therefore perfectly, until it is broken by their
elders; who drudge worn, by the every-day immediate living conditions, suddenly blaspheme
that perfection of faith and love, which, once broken, cannot become perfect again in the realm
of temporality. All the drudgery can be mechanically removed from our living, with the realiza-
tion of the stylistic bunk that “aesthetically” controls its design in archaic form, in the tailor-
made practice still employed in house building, self-consciously, which is selfishly, thought to
indicate distinctive personality to its owner.

All this is the basis of our 4D house philosophy.

Emerson, who is ever more often acknowledged the greatest of philosophers to date, said to
Margaret Fuller, who, as first editor of the Dial and literary critic of the New York Tribune, (in
which her articles were always featured on the front page), had verbally lashed him into exqui-
sitely unselfish thinking, ‘Of those for whom I would wish immortality most, there is none for
whom I would wish it more than Margaret (Fuller), for it is she whom we can least be without.’
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It seems to me, Rosy, that you should learn as much as possible about her. She was well
known abroad, too, having been received by Carlisle in England, as the head of a deputation
from Emerson; and done heroic work in Italy, while her husband Marchese Ossoli fought in the
civil war there, just before their final return to this country, on the voyage which ended in their
being shipwrecked and drowned off Fire Island, L.1., where the Women’s clubs of America have
erected a memorial to her. There is not self-aggrandizement in recognizing these facts about
her, which, by the natural law of inheritance, may be taken up where left off, when the personal-
equation and circumstances are sufficiently licked to allow the truths to come forth, and the
work taken up where it was left off.

Of the many books about her there are two particularly good and short ones, as a preliminary
study of her. The chapter in Gamaliel Bradford’s “Portraits of American Women” and “Margaret
Fuller and Goethe” by Professor Braun, published by Holt in 1910. Both are in the public li-
brary. I tell you all this, before you go abroad, as I think the effort and time expended by you in
reading these, before going, will be amply rewarded by your greater appreciation of all that you
observe, in your first vivid impression, of foreign travel. It is fortunate that you go without an
older guide. There could be nothing sadder than the truth indicated in the picture (living)
which I witnessed the other day of a little girl dragging a still littler group of brothers and sisters
through the zoo, whirling and wheedling them by the cages to which they were drawn with
natural fascination, it being their first trip to the zoo. The reason for her tenacity and interference
with them was that she wanted to get them to look at the zebu, which bore greater significance to
her because it had been pointed out to her on her first trip by a favorite uncle, who, unknown
to her, picked on it as a target for his own ‘smart’ remarks. This is the way I heard it, and it il-
lustrates the overemphasis of personal equations. Beware Zebu bally-hooists in your travels.

]

I am sending you a copy of 4D which has been added to since the copies sent to mother and
Wolcott. I hope you will find time to read it, and to bring me comments on your return, brought
about by your observations abroad, relative to it.

4D Time Lock (1928/1972), 79
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Comics (Funnies Philosophy)

“Undeniably the ‘funnies’ are at the most generally inspected portions of our daily newspapers,
and may be considered the economic frosting that sells the cake. It is more than significant
that these funnies have completely lost race of ‘slapstick’ and have become serials of handy

philosophy. The laughs are being turned on self and improve proportions of life, its pleasures
and necessities.”

“World Design Initiative™ (Mexico Lecture, 1863), in: WDSD: 2 (1964), 63

Dirigible

“In 1927 I gave myself a theoretical problem which turned out to be feasible in high perfor-
mance per pound engineering. I gave myself the problem of delivering large structures by air.
Why? We can assemble large structures under preferred environmental and mechanical condi-
tions as for instance we build airplanes at high advantage in the controlled environments within
a factory and with a galaxy of efficiently arranged jigs, fixtures, templates and powerful tools.
I can deliver an ocean ship from the ‘ways’ into the sea with ease and without obstructions.
There is nothing to obstruct the ship; I can deliver an airplane into the sky, nothing to obstruct
it; but if I try to make large buildings in a factory and try to deliver them over highways or rail-
ways, they will run into highway or railway tunnels’ and bridges which are too small for
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their passage. These holes through mountains occurred because of man’s having to transport
heavy loads overland at almost level grades pulled only by friction-overcoming locomotives.
To accommodate the latter man punched holes through mountains etc. Therefore in 1927
I thought of the idea of trying to deliver large structures by air to be above all obstacles.

Therefore I gave myself a problem in 1927 of delivering a ten-deck apartment building to the
north pole, during the arctic summer. In designing my ten-deck apartment I used the wire
wheel principle. The wire wheel is a tensegrity structure because the island of compression in
the hub is completely islanded from the compressional ‘atoll’, - the rim. These two compres-
sional areas are cohered in stability by the minimum of twelve tensional spokes. I found I could
make a ten-deck building so light that it could be carried by the Graf Zeppelin, suspended hor-
izontally under the Zeppelin’s belly. The Graf, upon reaching the arctic site, could drop a bomb,
make a crater, lower the building into the crater, plant it like a tree and fly back home leaving
the building occupied. I saw that all this was feasible even though in reality I would not be en-
abled to use the Graf Zeppelin and even though I would not have, for another quarter of a centu-
ry to come. The necessary high weight-strength alloys which I had assumed to be available by
1952 in making my 1927 calculations.”

4D Time Lock (1928/1972), 1







Buckminster Fuller's 1928 Prophecy

“There will come a time when in our individualistic harmonious state all work will consist of
thinking and crystalizing thought into sound or directionable spheres which will set in motion
machinery or controled fourth dimensional design. In our individual homes no matter where we
may be we can speak into our combination radio-telephonic-recording-dictator recording our
commands graphically (word or picture) to our machines which will involve only real thinking
and study of statistics by the directors of industries machines. The rest of the world will be free to
do what it wishes so long as it is truthful, harmonious, unselfish. The stock markets will grow
vastly and attain more and more machine practice and eventually will be the voting place rather
than in politics. People then will survive through not being lazy and through constant consider-
ation of what the rest of the world is doing and by recording their votes by way of purchase or
sale of shares of industry. They will have to vote then or they will starve. As long as they play the
game they will have most of the time to themselves for harmonic creation in art, philosophy etc.
or science which will become an art when we have properly analyzed the fourth dimension
which has already been researched. As we save time we increase our speed and we compass the
world faster the world being of a fixed fourth dimension and humans with the power to board
any dimensional unit by proper control of it. This is relativity.”

“Lightful Houses”, manuscript (1928), 27 (-+ YPS: Discourse)
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These sketches were made in late 1928, probably in connection
with Fuller's designs for the Romany Marie Tavern (see p. 154).
The later Dymaxion House was for Fuller a minimal house.

pool is on the lowest level, above it is a space for gymnastics,
then a bar, and finally two fioors marked =privates with
pneumatic and suspended furniture,
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“The basic 1dea of the
construction is that all elements

shall be rr_il_lri.l)tﬂ‘l](lt'(l from

above rather than rest upon

supports from below.”

INTERVAL ) METEY
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On Mimeographing

Synchronously with the development of his industrial machine-wrought architecture, Buck- -
minster Fuller has developed a new method of mimeographed drawing. To be found in almost
any American office of size is the Mimeograph Machine. Its work has, as a rule, been confined
to turning out something “cheap,” - propaganda for the waste-basket. Mr. Fuller feels this is
profoundly unjust to the machine. Instead of “going back™ to woodcutting or etching to present
an artistically reproducible composition, which is by nature limited in reproduction, he has
developed a mimeograph-cut, which is very reasonable of realization. The 14 compositions
shown in this exposition are typical of the proper field for mimeographing. It is in reality the
field of multiple sketching - reproduction of useful sketches which one could ill afford to dupli-
cate except on the mimeograph.

“Buckminster Fuller’s Dymaxion House”, in: The Harvard Society for Contemporary Art.
Leaflet, May 1929, text presumably writton by RBF
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The publication of the Dymaxion House in 1929 made Fuller suddeniy
famous on the American architectural scene. The house was more
uncompromising than anything that had come before it: a turn
away from the orthogonal plan, hexagonal symmetry, a tripod sup-
porting pole in the center from which cables stretch out to

the decks - like spokes and rim from the hub of a wheel. Fuller con-
ceived the floors as stretched piano wires with a pneumatic

layer over them. The outer walls of vacuum casein elements are

a non-load-bearing screen - opaque, transparent, or translucent.
The rooms are lit indirectly by a system of mirror prisms. Fuller
thought of the house not as private property but as something avail-
able long-term, a service product like a telephone. “Something
New under the Sun” was Fuller’s title for the announcement of his
lectures. How true!
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The House as Fountain

We will have arrived at our new artistic era of architectural expression when our buildings
have Tost their last trace of fendalistie depression: when we arise in our buildings in concen-
irned arca of compression in apposition 1o gravity by means of mast or caisson reach out in
space from the vertical by tension and compression, compression diminishing as we fall off from
the vertical, until we finally flow downward in direct tension. Then will our exteriors, hanging
from the outward flow of the top like a great Tountain be full of lithesomeness, light and color.”

40 Time Lock (1928/1972), 15 ( + YPS: Discourse)







‘Th.oymaxlonﬂouse

(...) Having once freed our minds of the customs and traditions that have bound us since the
of the earliest shelters, we can attack this dwelling problem just as we would attack the
roblem of building some other device or piece of machinery that had never before been made.
The dwelling, after all, should be a machine for the efficient and comfortable conduct of family
life under shelter. Whatever will contribute most effectively and economically to that end merits
our consideration; whatever does not so contribute, though it be hallowed by centuries of tradi-
tion, need not concern us. There is one important point here that we should recognize at the out-
set; we can ignore all considerations of cost. The old necessity of “cutting our coat to fit our
cloth™ - the ever-present cloud that hangs over every home-building operation - is gone. The
world’s greatest tool, quantity production, will make possible for all what would otherwise be
ible only for the very few. (...) It is said that Mr. Ford’s new model, if but one car had been
built, would have cost $43,000,000. Reproduction of that first unit costs but $500, or approxi-
mately twenty-two cents per pound for completely harnessed synthetic and mechanically co-
ordinated materialism. There is no reason to believe that a dwelling should cost more.

This talk of “cost per pound,” however, brings us at once to the realization that for our
reproducible dwelling we are going to have a minimum of masonry. Our house must have light-
ness of weight, for easy distribution, combined with strength sufficient for all exigencies. Fire,
flood, wind must be resisted with unquestioned superiority of defense.

(...) The Dymaxion house is the product, not of a whimsical dream but of years of concen-
trated study. The design here shown is by no means offered as the sole solution of the problem.
The modern automobile changes year by year, as we discover and develop new ways of improving
it; so with the house. As a start, however, the design herewith is developed somewhat along the
lines suggested by the natural system of human beings and trees - a central stem or backbone,
from which the structure depends and in which are the supply, distribution, and waste systems.
The central tower, or mast, is made of duralumin tubes, inflated to high pressure, in triangulation
with piano-wire steel — similar to the battleship mast or dirigible mooring. With this employ-
ment of steel in its most effective condition - that of tension — we are able to construct the com-
plete mast for a twelve-deck house which, together with its tubular perimeter beams, has a total
weight of less than one thousand pounds.

Starting with the central mast principle, we discard at once all rectangularity of plan. The
logical development from the mast as our functional centre is radially on successive levels.
For reasons into which there is not space here to go, the hexagonal plan results - equilateral tri-
angles in three-point suspension. This plan is capable of expansion radially and in a number of
levels, providing flexibility of extent without deviation from the unit principle.

The mast is anchored to the ground by its base, in which are fuel and septic tanks, the heat
and power generating units, air pump, air filter, and water supply from an artesian well.

The ground level is utilized only for the storage of automobiles, airplanes, etc., and access to
the house is by means of a triangular elevator in the mast. This is propelled by a motor, but if
the latter should fail, the elevator may be operated by hand more quickly than one can walk,
travelling as it does upon a worm gear, and without counterbalance weights.

The exterior walls, having only their own weight to support between floor levels, as in the
modern steel-frame building, are here made of two thicknesses of translucent, transparent or
opaque material such as we make from casein, with a vacuum between, providing ideal insula-
tion against both sound and heat. The floors likewise, in tension between their triangular sup-
ports, are softened by pneumatic pressure between two flexible shells, the upper one of which
might be something like our synthetic approximations of leather.
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Itustration of 10-deck Dymaxion House in Fortune magazine,
July 1932. Right, the Streamiined Dymaxion Shelter

A series of light sources in the mast, one at each story level, gives diffused lighting through
the whole ceiling areas by means of simple prisms, mirrors, and color screens. In the scale
model shown the smallest procurable bulb serves to light a whole floor by this method.

Incidentally, the heat generated by the lighting system is all utilized, the air supplied to the
various rooms being passed about the lights on the way. Mr. Fuller believes that, with the almost
perfect insulation secured by this construction, the house can be heated merely by the heat
generated in the lighting and power requirements. The air is mechanically circulated, cleaned
of all dust and obnoxious gases, and replenished.

Through the arterial system in the central mast, all connections naturally would be at stan-
dardized points, so that an integral bathroom unit is attached without piping. In the same way
the other various utility units are made as integral sections, merely requiring attachment in
order to begin functioning. Laundry and grill are thus made, with a degree of mechanical per-
fection hitherto impossible of achievement. The grill is equipped with electric-vacuum range,
electric refrigerator, dishwashing machine, indirectly lighted glass cases for food storage. Every
one of mankind’s furthest developed appliances for doing away with household drudgery can
and will be made a standard unit of the system, an achievement possible only through industri-
al reproduction on standardized patterns.

In a living-room combination, for example, an integral assembly consists of desk, filing-cabi-
net, typewriter, calculating machine, telephone, radio-television receiver, dictaphone, phono-
graph, and safe. Just as has long been the practice in unit bookcase and unit office-cabinet con-
struction, making available a personal choice without affecting the principle of mass production
and co-ordination of sub-units, so here the standardized system rather than the old style-com-
plicated, tailor-made system will make every convenience available for all.

27

" Such a house would of course be immediately available, erectable in a period measured by
hours rather than by months. (...) A house of the size represented by the model illustrated
could be had for about $3,000, and the application of the time-payment scheme would bring
such a house within the reach of practically all mankind.

(...) Another question that must arise in the minds of this magazine’s readers is: What is to
become of the architects? Possibly the answer lies in a consideration of the fact that industrial
mass production is to-day requiring more designers that were ever found necessary in the periods
when arts and crafts were concerned with individul piecework. The architect’s efforts to-day are
spent in the gratification of the individual client; his efforts of to-morrow, like those of the com-

poser, the designer of fabrics, silver, glass and whatnot, may be expended for the enjoyment of

vast numbers of unseen clients. Industrial production of housing, as contrasted with the present
industrial production of raw materials and miscellaneous accessories, calls for more skill and a
higher development of the design element, not its cessation.

" “The Oymaxion House", in: Architecture (Chicago), Juni 1929, S. 335f1.,

editortal commentary following a text submission by RBF
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Streamlining

“Now when we came w the stndving of winds, and of wind relative to house, it hecomes evident
that there was the possibility of shaping houses <o that we might diminish the amount of drag
h o seemed impractical 10 consider a streambined house that woulld revolve around. Therelor
I maile a number of wind tunnel tests with streamiined shields around buildings, and | was able
to reduce the drag on those square skyserapers by wind steess by at least 87 percent by placing
streamlined shields around their madels, which also reduced their heat loss by 87 percent.”

Designing & Now Industry (1946), 33

Demgning a Now Industry (1846), 35




In New York’s Greenwich Village, Fuller came in contact with the
artistic and architectural avant-garde of Europe and North America:
Frederick Kiesler, Frank Lloyd Wright, Raymond Hood, Knud
Lonberg-Holm, Isamu Noguchi, Paul Nelson, Martha Graham. In

the city of extreme density, the Village was a place for decompres-
sion. Changes in aggregate states seem easy there: the fantastic
becomes real and possible. Bohemia in America: if anywhere,

then here, where dreams spoken in thick accents are translated
back into American English.




Greenwich Village Avantgarde .. g _"-"}'a.-;."rﬁ s ._,
i 4 i '*_'J_g.‘_l_"lf.:'.

Many people thought | was some kind of a nut because 1 was talking about air-conditioning,
packaged kitchens, and built-in furniture. But there were some architects who didn’t go along
with the AIA and my image as some kind of wild man, and I began to get invitations to come and
lecture about my ideas.

I decided to make a complete experiment of peeling off from society in general, and started
wearing T-shirts which nobody was doing then, went about without a hat and in sneakers -
absolutely comfortable clothes. Then when people started getting interested in my Dymaxion
House, very nice people with influence, and they’d say, “I'd like to give a dinner party for you”
and so forth, I would show up in khaki pants and they’d be very shocked. And when Mrs. John
Alden Carpenter, head of the Arts Council in Chicago, gave a beautiful dinner party, I showed
up and rudely announced, “I don’t eat that kind of food,” and was in every way obnoxious.

I was putting self and comfort ahead of my Dymaxion House, and I said, “You’re not allowed
to do that. You must get over that. You must stop that looking eccentric, with everybody pointing
at this guy.”

So I decided the way to do that was to become the invisible man, and that means a bank
clerk - so I put on a black suit, bank clerk’s clothing; then they would focus on what | was saying
instead of my eccentricities. I said, “I must get rid of continually making too much of myself.”

Anyway, by 1928 I was back in New York and I began to hang around in the Village. I used
to go to Romany Marie’s, a restaurant I was introduced to by a friend even before I went to
Chicago. It was probably the last of the really great Bohemian cafes I know of in the world - very
much like the Paris of the *20s. The Village was loaded then with great artists and great intel-
lectuals, and Marie had by far the best place in town. That’s where I carried on and developed
my ideas. Certainly, in Greenwich Village they took me and my ideas seriously.

What I found so exciting there was that for the first time in my life | had a grand strategy and
could try out my thinking against the best of the intellectuals.

Many intellectuals became communists, and I'd say about one-third of the people who came
there regularly were communists. I was very apolitical and they were very political.

And they would give me a great battle, and a chance to defend my position. They would really
battle me hard. It was probably one of the best conditionings I've ever had.

And they liked the Dymaxion House.

They didn’t quite see how we could ever get it going, but they liked the feel of it.

After the great stockmarket crash in 1929 and the Depression that followed, anyone could
see that the economic system here in New York as well as everyplace else in America had broken
down. People slept in subways; unemployment was everywhere. Some restaurants were down to
one-cent meals, and you could buy a whole suit of clothes for a dollar.

Even at that, no one could sell anything. No one had any money!

They were fantastic times.

I made some furniture to decorate Romany Marie’s in the Village - she was then at Minetta
Lane - and she would give me a meal every day instead of money. She would keep a big pot of
vegetable soup cooking all the time, constantly adding water and pieces of meat. It was deli-
cious, but I didn’t want to overdo it so I only came every other night. There I would stay, a
table-sitter, all evening, until very late into the night. It was the Greenwich Village of the late
‘205 and early ‘30s that generated great new thinking - and I gained many friends for my con-
cepts, and lost none.

Marie was very interested in me and my work. By this time she had moved her place to South
Washington Square, down in a basement, and she ran it together with Puck Durant, Will’s wife.




They asked me to have an exhibition of my Dymaxion House. I had a model, d'ye see, a
beautiful model that I made for the Chicago show, and in the summer of 1929 I gave my talks
down there.

I met a you man there who had just come to New York from Europe where he’d been study-
ing with Brancusi - and this was Noguchi.

“I first met Mr. Fuller, as I used to call him,” said Noguchi, much later, “at Romany Marie’s
in 1929. Some time later I got an old laundry room on top of a building on Madison Avenue and
29th Street with windows all around. Under Bucky’s sway I painted the whole place silver - so
that one was almost blinded by the lack of shadows. There I made his portrait head in chrome-
plated bronze - also form without shadow.

“Bucky was in a continuous state of dialectic creativity, giving talks in any situation before
any kind of audience... He would talk to me as though to a throng; walking and talking every-
where - over the Brooklyn Bridge, over innumerable cups of coffee. Bucky drank everything -
tea, coffee, liquor - with equal gusto and would often be in a state of wide-awake euphoria for
three days straight. Drink did not seem to affect him otherwise.

“He used to drink like a fish. He had become a God-possessed man, like a Messiah of ideas.
He was a prophet of things to come. Bucky didn’t take care of himself, but he had amazing
strength. He often went without sleep for several days, and he didn’t always eat either.

“Bucky’s zest for life is part and parcel of his creativity. However, he has the capacity and
resolution to come to grips in unknown hours and retreats of the mind to fathom new secrets
from the universe.”




He absolutely fell in love with that house and everything I said; and he said, could he make
a head of me? and I said I'd be glad to have him do it.

So posing for him day after day gave us a chance to build up our friendship that went on and
on from there.

Noguchi used to do real well. He was a bachelor, and he always got big money for his com-
missions. He made these heads of the most beautiful people. So Isamu was OK; 1 was continy-
ally bust, and he used to let me sleep in his studio — usually on the floor.

When the Depression set in seriously and most of the New York hotels were empty and look-
ing for something to attract people, they’d ask me to come with my Dymaxion house to be on
exhibit. They would give me a beautiful room or apartment to use as an exhibition room and
Isamu and I would sleep on the floor - no bedclothes or anything. They gave us a bathroom to
go to, and we’d literally live on coffee and doughnuts every other day or so.

“We would move in with our air mattresses and a drawing board and that was it. The less the
better was his credo. His Shelter magazine was produced under such circumstances (1930-
1932),” recalled Noguchi.

It was really tough going. I had Anne and Allegra down in the country. My mother helped me
a little with an allowance to look out for them; but I lived on the minimum you can possibly get
on with.

In 1930, I sold all my life insurance and took over a magazine called T-Square. I changed its
name to Shelter, and published it for the next two years — up to the '32 election of Franklin
Roosevelt and his New Deal which followed the absolute disaster of the previous laissez-faire
economy. With the New Deal’s dedication to “the forgotten man,” I decided to cease kibbitzi.ng.

An Autoblographical Monologue/Scenario (1988), 5611.




Romany Marie

“The friends of Romany Marie wish to announce that she is no longer at Washington Square,
but has returned to 15 Minetta Street, and herewith invite you to come and celebrate the open-
ing of her tavern on Saturday, October the fifth. She will continue to serve dinners, Turkish cof-
fee, tea and supper.

There is no tavern in all of New York like the one in which Romany Marie acts as hostess,
Always, at her tables, people from all parts of the world, and from all walks of life gather to talk
or dream. Old friends meet again and new ones are made. In fact as one watches Romany Marie,
colorful, vivid, dynamically strong, move from guest to guest, it is easy to understand why groups
of sensitive people constantly circle about her.

And so it is very fitting that Romany Marie - who has ever been eager to sponsor the new life
and art - should bravely return to her old tavern and turn it into a new one. No longer heavy
oriental draperies and dim lights. A gipsy recognizes no bounds, and when she must renounce
ancient customs she does so with a free gesture. Buckminster Fuller, an inventor with vision
who has designed the Dymaxion House of the future, a house hung from a mast, has been invit-
ed to decorate the tavern. He has covered the walls with aluminum paint and arranged the light-
ing effects so that there is a sense of space and sunlight and air. He says, ‘a room should not be
fixed, should not create a static mood but should lend itself to change so that its occupants may
play upon it as they would upon a piano.’ The result is that the color, form, expression of each
individual is accentuated, and there is an interplay of spiritual vibration which is both stimulati
and creative. Here paintings are to be hung on the walls, and their intrinsic value allowed to
free birth. What is more, exhibitions are to be changed frequently so that the tavern will be
largely in the nature of a picture gallery salon.

Come and see for yourselves and tell Romany Marie what you think of it.”

Typescript, Chronofile 36/1829
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A corretating Medium for the Forces of Architecture
Maxwell Levinson, Edgitor, George Mowe, Associate Editor;
Leon Levinson. Managing Editor

-Covers |[Photos, Curtiss-Wright, Acme. Vanily Faw}
Knud Lénberg-Holm

.Sheiter's Editorial and Economic Policy

- Editorial, Correlation

Buckminster Fuller

-Bunding With Money

Dougiass Haskell

Structural Study Associates

Poter Stono

Universal Architecture, Essay 3
Buckminster Fuller

A Festival Shelter
Froderic Kieslor

-Critical Judgment

Eugene Schoen

-Face The Facts

Howard Robertaon, Director, The Architectural School,
London

-Re-Search vs. Resoarch

Henry Wright

-Alfter Fi b F

DOr, Alvin Johnson

Al A Genoral Trend

Wiiliam A. Delano

+ This Froedom

Electus D. Litchfield

Aluminaire: A House for Contomporary Life
A. Lawrence Kocher, and Albert Frey
4D Essays

Buckminster Fuller

D
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Shelter, November, 1932, Vol.2 No.5
A correlating Medium for the Forces of Architecture
Maxwell Levinson, Editor, Leon Levinson, Managing Editor

=N is @ fact= - Iharo |8 NON.
#It came to pass= - in the continuity language of evolution - 4D

Covers, Photographs by. F.S. Lincoin, Sculptures by lsamu
Noguchi Front: =Miss Expanding Universe=, Back:«Glad Day-.
Inside Coveorn, Photographs by F. 5, Lincoin, A Streamilined
Dymaxion Sheiter.

Pass-age 1
Putting the MHouse in Order
Pass-ago 2
-‘Bohind the Scones
-Our intimate Journal of Summer Events
Pass-age 3
Fiscal Figs
Pass-ago 4
-Ecovolution
The Dawn of a New Era,
R. E. Johnson
Joumnal of the Space Motel
When Winter comes
Ralph Lett
Conning Tower
-‘Potentials to initiative
Pass-age 5
-Stroamiining
Pass-ago B
Pan-Continental Shaiter Service
USSR = on the Problema of Architecture
S. T. Woznicki
+55A to USSR
Simon Breines
An Architect in Russia
0. K. Fulmer
An “international™ Ghost
MM AL
- Wroath to Wraith
Theodore Larson
Our Russian Correspondent
Mathew Ehrlich
-Scientific Shefter for U. 5. 5. A.
Shoiters of the Onent
lsamu Noguchi
New Buliding in Japan
Richard J. Neutra
-Basic English
C.K. Ogden
Olympic Village
C.K. Ogden
Cafifornia ingenuity - National Steel Homes
A Library on Wheets
the N.Y. Public Library
Pass-age 7

Pass-age 8

‘Colloidals in Time

‘lsamy Noguchl, F. S, Lincaln
Pass-age 9

Foll, Epee, Broadsward and Sabre
Concealed Plumbing

[Pass-age was a pseudonym for RBF)

168 -Sheiter No. S, November 1932, the last issue of the 109 j
magarine, cover with Mizs Expanding Uniwverse by
Isamu Noguchi
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Conning Tower

A mechanical layout for the new “industrial conning towers”, showing how, with currently
available mechanics, information routing and correlating activity in general may be expedited
with a hitherto incredible acceleration, accuracy, and lack of human effort. For instance, it is
suggested that all industrial headquarters be equipped with a conference room, to be designed
as the 4D “Hoop Skirt” for broadcasting stations as compounded with the latest mechanics of
movie headquarters, that all conferences may be recorded by film, visually and orally, The
duplication to be eliminated by such mechanics is extraordinary. Conferees who tend to recite
acknowledged history, convergent in the specific conference involved, may rapidly be enlight-
ened by a talkie, quite interestingly runnable in a few moments, as the net result of hours of
conferences in which there is multitudinous lag for cigarette lighting, banalities, etc. There
could be mechanical hookups of industrial until production headquarters by teletype, telephoto
and television with central publishing headquarters of industrial units, who in turn would be
tactically hooked up in like manner with information sources such as Bureaus of Standards,
Navigation, Department of Commerce, etcetera or corporations such as Standard Statistics,
Consumers’ Research, Science News Service, etcetera, as well as university hook-ups.

The conning tower is free of private records, superfluous accounting, checkup methods etcet-
era, as the “bridge” of a giant liner or dreadnought, with simple “log” or “continuity notes” of
0.D. Economic and elemental mechanical indicating and reporting systems of universal interest
are incorporated, such as intramurally integrated ticker services, weather forecasting instru-
ments, economic traffic indicators, elemental availability indicators, storage indicators, storage
pile-up indicators, dominant news indicators, harmonic trend indicators.

Section and Plan of Conning Tower showing two deck relationship of tented conference
room above and mechanical control room below. “Conference” divided into 3 team-sectors on
principle “3’s a crowd”, and that “correlation of 3 forces essential to stabilization.” - 4D.

“Hoop Skirt” designed to compensate cubical structure “interference” factors of sound and
light control. Light diffusion enables operation of 3-way movie mechanism concealed in trian-
gular shield of central recording device containing also microphone. In same device are housed
speaker for “incoming” sounds and 3-way screens for trans-lux visible displays as required by
conning group. Air intake through top envelope - exhaust through step risers.

Circular stair leading from mechanical control room to tent exterior enabling operators to
circulate around conference without disturbance to conferees. Two-deck segregation obviates
visiting conferees conduct alteration as result exhibition-consciousness if aware of recording
devices. Mechanical operating room allows of television “in” or “out” operation and provides
for storage pertinent film - for immediate conferee reference.

1. Conning Tower designed to preserve the integrity of intellectual progress by freeing the
enthusiasm momentum of hitherto stultifying effects of constantly repeated disclosures of “pur-
poses” and “results” which through medium of “conning tower” require but one disclosure for
their potential social diffusion.

2. To obviate possibilities of misunderstanding not possible in conference records by written
word only - sight, sound, continuity, and delicate gesticulation punctuation made available for
reference.

3. To allow of new perspective “to see ourselves as others see us”. Not only would this be
potential to extraordinary individual development, but also to whole human welfare as confe-
rees would incline to elimination of esoteric idiosyncrasies, and obvious selfishness.

Shelter 5, Nov. 1932, 641.
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500 000 v.Chr. - 1850

Man on Earth

Shown above are the three most distinct pictures of the history
of man’s years on earth. Picture one may be called, “The first
half miilion years were the hardest.” ignorant and isolated, man
was unaware of other men and of the potentials of friendship,
integrated resources, and mutual survival. The first picture is of
a microbespeckied, enormous sphere, an arithmeticai isolation,
a physical impasse, escapabie only through intellect, instru-
mented - through science.

Picture two shows man linking up resource and survival by lines
of transport and communication. Wealth is generated astro-
nomically. Standards go up. Health and life expectancy tend to
double. But in these 100 years the velocity of integration and
increased energy flow leads to an arterial cloggage and explo-
sive high pressure. The two-dimensional picture is a neat
limited equation, fulfilled - and again occurs an impasse escap-
able only by intellect.

Picture three shows the intellectual answer - a new volumetric
and dynamic dimension -~ wireloss, trackless, omnidirectional.
it is a high-frequency interaction of time synchronized, relaying
from resource to logically dispersed processing centers for
physical separation, reintegration, and unimpedod direct flow
to next function. it bypasses all constrictions, yet in every way
faciiltates man’s range and frequency of voluntary assembly
and separation in a continuity of ever higher standards of envi-
ronment and process control.

Picture three is 8 moving picture. Everywhere its physical facil-
ities move with ever-increasing velocity and synchronized
knowiedge, allowing man to choose when and how and where
he wishes to move. He specifically controls his own accelera-
tions and decelerations. Picture three’s scientific key is: to
serve an ever-increasing number of functions of more people
more of the time, with an ever-decreasing investment of energy,
matter, and numbers of parts per unit of function, by ever
greater inteitectual re-investment of man’s unique capital asset,
“hours of time of his life.”

Picture one is very long, as it was “against forces.” Picture
two is very short, as it was “transitional.” Picture three will
again be very long, as it is truly “natural.” it synchronizes with
the dynamic universe. The evolution of its “transport species”
Is muitiplying. Here we go ... but you need not hold your hat...
It won't blow off.

“Man on Earth” (1950), in L. Sutnar: Transport (Preface RBF)
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if this car had been the only thing Fuller designed, then he would have been just one among
mmwmmwmwnmmmm-mmm
other exceptional engineers. As a technical construction, the Dymaxion Car was not a success,
but it is still significant as evidence of his wide-ranging search for innovation. Fuller was
seeking a scientifically determined streamlined body. In his essay "Streamlining” in Shelter 5
(November 1932), he established a direct connection between the ships, planes, and streetcars
of the future: “Planes and ships are steered from behind; if they had a rudder in front, it would
break off.” The main feature of the Dymaxion Car is that it has three wheels - the rear wheel
is for steering, and the rigid front axle is driven by a motor in the rear. This scheme is problem-
tic, first, because of the adverse distribution of weight, and second, because of the direct
transfer of physical laws of fiuid dynamics ~ of liquids and gases - to a vehicle that is limited
to streets, a type of mation in which no drift can be tolerated and rellable traction is the first re-
quirement of safety. Three of these cars were built, all of them different. None of them is a
“prototype” in the usual industrial way of thinking that was so important to Fuller. Nevertheless,
the external appearance of the car was electritying; its aesthetic is still strong today (the
contribution of the ship builder Starling Burgess), and the work as a whole had an enormous
impact on the subsequent questioning of the norms of the “horseless carriage.” As late as 1943,
Fuller designed a small car for the industrialist Henry J. Kaiser using the same principles (it was
not built), The dance of the car around the traffic policeman in an intersection on Fifth Avenue,
recorded in 1934 for the weekly newsreel, was an early sign of the showman in Fuller.
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The Flrst Stream Lme Car in the World

THE FlRST STREAM LlNE CAR IN THE WORLD
IS HERE ON ITS TRIAL TRIP FROM BRIDGEPORT,
CONNECTICUT PRIOR TO ITS EXHIBITION AT THE
CHICAGO WORLD FAIR.

ITS DESIGNERS WILL TAKE PASSENGERS ON A
SHORT RIDE AT 50c FOR ADULTS AND 25¢ FOR
CHILDREN FROM 2.30 TO 530 P M

Friday, July 28

Under the Auspices of the

Damariscotta Mills Library

BISCAY CHARITY FAIR

Bremen, Maine
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The House, the Machine for Living, and the Veranda on Wheels

On the old farmstead there were a great many buildings to be seen - the great barn, containing
hay and cows, the stables, corncribs, silos full of wet fermenting ensilage, the woodshed, pigsty,
the carriage house, the cold cellar and the warm cellar. All these buildings and many others on
the farms are disappearing or have disappeared because machinery in the house has displaced
the functions carried on by the so-called “buildings.” The small electric refrigerating device
took the place of ice, the icehouse and icebox system. The electric current took the place of the
wood, the woodshed and stove system, etc. In two decades the windmills, formerly on every
farm, have gone.

In this way, we discover that the buildings, which controlled energy conditions of heat, cold,
dry, and wet, were in effect machines because machines process and control energy. All those
machines known erroneously as “buildings” have now been replaced by machines more readily
recognized by us as machinery. Now, however, the recognizable components are decreasing
as technology employs more and more of the invisible capabilities of electronics. What we are
witnessing is the disappearance of the ever less economic “housing” or slow-motion phase of
machinery as its functions are taken over by the high-speed machinery that brings about and
maintains the preferred environment conditions at ever less cost and personal effort. This evo-
lution is well underway, but we hide it from our awareness through semantic error, typical of
which is society’s noncomprehension of what Le Corbusier meant when he said, “A house is a
machine for living.”

(...) When tools, and more tools, came to shorten the time taken to do a given job, the farmer
gained more time of his own. Finally, he had enough time before twilight to sit and look at the
scenery, and he built porches around his house. As he began to have more and more time, he
began to put screens on the porches. With ever more time, he began to put glass windows on the
porches. Sitting on his porches, he watched other people go by. Then came the automobile,
which in effect put wheels under his glassed-in front porch, so instead of waiting to see people
go by he drove down the street to see the people. In a very real sense, the automobile was part
of the house, broken off, like hydra cells going off on a life of their own. The young people who
used to court in the parlor, then on the glassed-in front porch, now began to do their courting in
the automobile, or the porch with wheels. Today, the young people do their courting in their
parlor on wheels, driving it to the drive-in theater. Because we are conditioned to think of the

house as static, we fail to realize that the automobile is as much a part of the house as is the
addition of a woodshed.

Utopia or Oblivion, 1969, 357
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Comfort Versus Progress

It seems to me then that the factor of enormous improvement in performance inherent in trans-
fer from the craft to the industrial system was a very important factor and that the fantastic
increase in performance required to dislodge the old way of doing things, was as important in
principle as the other principles already cited. You must remember that man didn’t think he
wanted other men to go five miles an hour, or possibly ten miles an hour, but no faster. It took a
lot of courage to buy a car. (...) In short, the gain had to be enormous to offset the inertia of
man against himself. Therefore, in principle, if we are to get houses into industrial mass pro-
duction, they will have to be so much better than anything man ever thought of having before
as to be able to offset that inherent mental inertia.

“Better than” brings us abruptly to the matter of performance of house. We find that people
haven’t classified to any important degree the standards of performance of house, and for a very
good reason. As engineers you certainly understand that man is born “inside the frame of scien-
tific measurement reference,” therefore, it is impossible unless he gets “outside” of the whole
phenomenon house for him to be very critical of his performance standards. (...)

Man starts life crawling around on the floors and associating the smell of the floor and the
color of the walls with the most important events in his life which are warmth of understanding
and love. I found it very hard to discuss house scientifically with people. Architects were very
tactful with people and knew how to discuss these delicate things, but compromised science at
every turn to please the ignorance of a well-dollared patron. You could, however, discuss big
buildings and hotels scientifically, which man had evolved from houses and which had perforce
to discard the idiosyncracies of the one for service to the common needs of the many. Because
the hotel “guest” found public buildings inpersonal affairs, he also found himself inadvertently
“outside the frame of reference” which quickly aroused his critical faculties and advanced his
desired standards. He might for instance, have a privy at home, but he insisted on his private
bath with modern plumbing at the hotel, or he would not think of having the sponge and lace
curtains in his bathroom at the hotel that he found at home. When he went traveling he mani-
fested to his own surprise a high set of standards, but at home, no, you could not get him to see
that critically. So we had to take advantage of his inadvertent out-of-house behavior in learning
about converting the house into the advantages of industrial technology.

Designing a New industry (1946), 18
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Tonnage to Energy Wealith

Between 1938 and 1940 I was on the editorial staff of Fortune magazine as its science and tech-
nology consultant, and my researchers harvested all the statistics for Fortune’s tenth anniversary
issue, "U.S.A. and the World." In that issue I uncovered and was able to prove several new socioe-
conomic facts - for the first time in history of industrial economics: (1) the economic health of
the American - or any industrial - economy was no longer disclosed (as in the past) by the total
tonnage of its product output, but by the amount of electrical energy generated by that activity;
tonnage had ceased to be the criterion because (2) we were doing so much more given work with
so much less pounds of materials, ergs of energy, and seconds of time per given function as to
occasion ever newer, lighter, and stronger metallic alloys, chemicals, and electronics. Though at
that time universally used as the number-one guide to the state of economic health of any world
nation, tonnage no longer represented prosperity. The amount of energy being electrically gene-
rated and consumed became the most sensitive telltale of economic health.

Critical Path (1981), 1031.

Metals

If you are not familiar with the world of metals, you might not be familiar with the fact that our
metals do not go down a one-way street. When I was young, I was brought up with the idea that
we could and probably would use up all the world’s iron. I was brought up to think that after we
finished using something made of iron that the iron went into the trash heap to rust away to dust
in the city dumps and could never be used again. The fact is that it came as a surprise, even to
world industry, in the nineteen-thirties of this twentieth century, that all of the metals are contin-
ually being melted up and recirculated. For instance, out of all the copper mined in all the
history of man, only 14% is not at present in an averagely recirculating twenty-two year cycle of
use; and the 14% which is not in present recycling use is now in munitions ships lying on the
bottom of the ocean. We know where that copper is, and in due course, it will be brought back
into use, and within decades, as much as 98 % of all the copper that has been mined by all man
will be in continual recirculation. The recirculation of the entire copper inventory of man, as well
as approximately all the other metals, occurs at an average rate of twenty-two years.

The chief engineer of the American Telephone Company was able to state to me in 1935 that
while the telephone company had so much copper in wires and dynamos, etc., the telephone design
science was increasing the messages per cross sections of wire so rapidly (going for instance from
one message to twenty-eight and then to a thousand per given cross section of a copper wire circuit
and finally from wire to wireless), that the telephone company is continually increasing its cop-
per scrap inventory out of old and obsolete equipment. He said, therefore, that the telephone com-
pany would not have to buy any more copper or take any more copper out of the mines in order
to expand the telephone service from serving only the population of the United States, to serving
all of humanity, at an equal per capita frequency of high standard communication. The American
Telephone Company’s chief engineer went on to say that the company’s copper resources, either
in use or in scrap, were in such constant surplus through improved performance per pound that
the company would be continually selling excess copper while expanding its service from a
domestic to a world service without, in effect, having to buy any more copper. It would, he said,
however, be commercially more feasible to buy new wire and sell scrap due to the non-matching

of the geographical operations of scrapping, briquetting, smelting and fabrication operations.
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Sixty-five per cent of all our steel is now made out of scrap. That is very roughly the ratio of
recirculating metal to new mine production metal in all of the metals categories. It is perfectly
practical to think about taking the metals out of obsolete automobiles, taking all the two-ton
automobiles off the road, melting them up and making twice as many higher performance
one-ton automobiles from the same metal. You may say that you don’t want more automobiles,
that the parking problems are too great. In speaking of automobiles I have chosen an indus-
trial tool that you are familiar with. I am not advocating more autos. I am simply considering the
feasibility of the principles involved through which we can, by design science, take care of twice
as many people in a given function with a given obsolete scrap resource. I have learned by expe-
rience that it is possible and feasible for the world of architectural students to undertake an
amplification of the functional effectiveness of the world’s resources through design science.

I realized a year ago, from my own experience, and from the frustrated attempt on the part of
enthusiastic architectural students in various schools around the world to get going with the
world redesign, that it is not going to be a practical matter for the world’s architectural students
to take a world inventory of resources as well as an inventory of all the trend patternings and
needs of men in order to learn how to reorganize the designed use of the total resources to high-
est advantage. Such economic intelligence harvesting is not within the present training or even
the extra-curricula experience of architectural students.

On the other hand I have had extensive experience in making such inventories - in 1936 - for
the world copper industry, in 1940 for “Fortune Magazine”, and in 1943 for the United States
Board of Economic Warfare. Therefore | have undertaken with the help of Southern Illinois Uni-
versity and the assistance of my colleague, John McHale, to prepare for this congress and for the
world architectural students, a very complete inventory, not only of the world’s resources, but

also of the patternings of men’s trendings and needs.

“World Design Initiative” (Mexico Lecture, 1963), in: WDSD: 2 (1964), 161.
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During World War I, Fuller was the head engineer on the Board

of Economic Warfare. With the end of the war in sight, he realized
the theme of his lifetime in a light-construction (and thus cost-
effective) dwelling for everyone. He found a technologically advanced
site for development and production in the Beech Aircraft factory
in Wichita, Kansas, and he surrounded himself with a highly moti-
vated team. The project continued to develop the technological
background of the concept behind the Dymaxion House (for exam-
ple, a round floor plan now replaced the hexagonal one). The devei-
opment lasted from 1944 to 1946. The reactions to the prototype
were extraordinarily positive; nevertheless, it was not put into
industrial production, because Fuller insisted on the kind of perfec-
tion necessary for mass production, and they lacked the financial
means for an uncompromising tooling-up and technology. The
onset of the Cold War put a quick end to this conversion project.
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Wichita House

(...) The first house I designed in 1927 was a hanging one, but I had to keep my sling pitch very
sharp because the tensile strength of the materials available was then so inferior. My mast and
tension members therefore had to protrude out beyond the enclosure as those who have seen
pictures of the 1927 Dymaxion House will remember. However, as 1 started this new house in
Wichita in 1944, the increase in tensile strength of the materials available was so great, it
became very practical to enclose the tension members by having them at relatively flat sling
pitch, so you didn’t even see those tension members because they could be enclosed within the
roof. I didn’t do it for looks, though. I did it because as we increased the angle of sling from
vertical toward horizontal the stress was increased very rapidly, and as we increase the stress, we
increase the rigidity.

I wanted to have a relatively rigid affair, a composition of tension and compression that
would not give like a bed spring. The rigidity advantage was gained by positioning a compres-
sion ring, i.e. a horizontal arch, at a considerable distance outward from the mast and at as flat
an angle as was reasonable within the limitation of tension metallurgy. So that is what we did
here in Wichita in 1944 and 1945. By this method we can enclose a large space very rapidly,
that is why circuses and armies employ tents. However we think of tent not as a principle but
in association with the relatively flimsy materials with which the armies and circuses have occa-
sion to build them. Golden Gate Bridge and a wire-spoked auto wheel layed horizontally are
tent structures in principle. We don’t think of them as flimsy nor is our house flimsy. It is
designed to withstand fire, tornado, hurricane, and earthquake.

It was next important to develop a structure from the top of the mast downward which would
be triangulated all the way for rigidity - thus we criss-crossed our tension members, as are the
spokes of the wire wheel, out from the mast head to the first horizontal compression arch and
downward again criss-crossing to the successive horizontal compression rings and finally all the
way to the ground anchoring to the ground and using the inertia of the earth. (...) Anchor rods
must be both vertical and diagonal in order to avoid swing or torque of the whole building.

We come now to a second argument about circle. As the steel world took over progressively
from the old wood world by providing stronger structural shapes it went on also to-provide
rolled steel to replace boards. At first they rolled steel thinly enough to make steel plate which
was used for ship siding and for trains, but they were able to roll the steel much thinner than
plate which at minimum is !/8 of an inch thick. Below !/3 of an inch steel is called sheet, and
steel sheet, if thin enough, was as light as a board per square foot. Plate was, however, no substi-
tute for wooden boards in their function as sheathing, siding, boxing or partitioning for if thick
enough to equal a board in stiffness it was much too heavy and if not too expensive as bulk, it
was much too expensive to handle and to support structurally because of the great weight.

(...) The sheet principle can be used when curved into an arc. In curving the sheet it is made
to fail as a column which throws the outer side of the arc skin into tension, which in effect is
wrapped about the inner surface which represents a compression arch composed of the individ-
ual molecules of the material acting separately as do stones in an arch. Such a curved sheet
then presents a strong, stiff, cylindrical form; strong against the exterior pressure of wind and
enormously strong against interior pressures which explode conventional structures by
hurricane’s or bomb’s or tornado’s low pressure outside.

(...) Then we discover additional mutual advantage to our house inherent in combination of the
geometry of circle and the curving of sheet, not by virtue of the respective unique properties but by
their interactive virtue when associated for purposes of housing. This new advantage is discovered
as we consider the second major stress applied to house by nature. Second to gravity is wind stress.

The average wind speed over the United States as computed by widely reported recordings is
considered aerodynamically as little ships whose standard cruising speed is 12 miles an hour,

but which suddenly are accelerated to 30 miles an hour, and then suddenly again have to go 50
miles an hour, and sometimes suddenly they have to go 70 miles an hour and then the flat
planking begins to fly off as flat boards develop lift in parallel with the wind, which lift is
opposed only by the friction of the nails amounting to but a few pounds in tension as nail pull-
ing experience confirms.

Designed to look secure by guess and by prayer to the gods of inertia, conventional houses
are not engineered from measured data to cope with the greater wind speeds which they some-
times encounter.

Looking for chances to take advantage of high tensile ability of the new sheet, 1 became
interested in the effects of wind stresses on houses and discovered in wind tunnel tests that a
cube and hemisphere of equal volume indicate a drag advantage of ten-to-one in favor of the
hemisphere, that is the drag is ten times greater on the cube. That indicates that we might
either cut down the size and weight of our original structural members in hemisphere to main-
tain equivalent wind strength to that of the cube or we might take part of the increment and
turn it to greater strength advantage. (...)

Another interesting discovery in the wind tunnel was that the heat losses were in direct pro-
portion to the drag. It was indicated that you might be able to reduce your amount of heat neces-
sary to heat the building, to a very high degree, by employing efficient aerodynamic shape. Shape
factors are used very little today in heating and ventilating, they have been toyed with to date
only by higher mathematics which concludes that there are great potential efficiencies to be had
by measured evolution of shape control. In our own tests we had discovered the relative degree
of that shape importance to heat savings in the coincidence of the drag and heat loss curves.

Having been in the building business in the '20s, I was particularly interested in heat losses
because my material, as I told you, was a very good insulating material. Insulation was a brand




new selling word, in 1922, something I could talk about in trying to sell my building system
despite the traditional handicaps. I frequently had heat loss tests made at different laboratories.
We discovered that we had an advantageous heat loss “factor” in our material, almost as favor-
able as in an 8 inch cork wall. However, in 1926 some of the weather stripping people had tests
made to see what savings they could make with their material, and they suddenly shocked the
whole insulation world by proving that savings two to three times as great could be obtained by
putting weatherstripping in the window and door cracks as could be effected by an 8 inch cork
wall. The wall insulation people had to kind of shut up.

(...) The phenomenon seemed well explained when we discovered that the losses of buildings
of comparable tolerance of joint fittings was directly proportioned to the drag. Houses repre-
sented very large obstacles, and the low pressure tails on buildings are very long. They stream
out two to three hundred yards in relatively mild winds. Houses are usually surrounded by trees
and other houses and those tails get mixed up with each other but if you discover a house out in
the open you can observe this 300 yard pattern in the snow shaping as seen from an airplane.

Air being highly compressible as it goes around large objects like houses you get a fairly high
degree of compression at the widest beam of the obstacle to the wind. The result is a very long
low pressure tail because the pressured air shoulders dissipate their pressure outwardly as well
as into the wake. You have a long lag in the rate of reestablishment of pressure equilibrium in
the wake and much energy is required from somewhere in the form of high pressure to satisfy
the long low pressure streamer. (...)

The heating energy inside buildings is converted in the air of rooms into the work of expand-
ing air, and expanding it within enclosed chambers necessarily develops an increase in pressure.
So you have a high pressure on this side of your house wall and an enormous low pressure tail
on the outside to be satisfied, and your high pressure inside the house simply is extracted by

‘successive energy conversions right through a masonry wall to satisfy the low pressure as does

gravity pull the water down Niagara Falls. The high pressure is drafted directly through chinks
or cracks, ergo the fine showing of weatherstripping. (...) However, people still say that cold
comes into houses. (...)

One way you ought to talk about the phenomena house and cold is that cold and vacuum are
in physics almost identical - that is you have energy in the presence of cold and in the presence
of vacuum and when your energy - either as heat of kinetically accelerated gas molecules or as
radiation - is eliminated, cold or vacuum alone remain. That is the best way for you to look at
it. You see, when they say, “cold is coming in,” it is because energy as heat, is dissipating so fast
as to leave cold gases in your presence. Air that is cold because low in energy, content moves to
you so you seem to feel cold draft but there is no physical entity “cold.” Temperature should be
thought of as relative heat concentrations or dissipations.

(...) We discovered that the motion of wind along the surface of the earth is a turbulent affair
rising here and hitting the earth’s surface there and rising again. We discover that the wind
instead of being considered as blown horizontally along the earth from a god’s mouth or by a
mysteriously hidden blower, should be recognized as an enormous system of many up or down
drafts (similar in picture to many water spouts) converging to form bigger single up and down
drafts. We discovered then that these columns should be recognized as enormous convection
columns in the thin atmospheric layer surrounding the earth and caused by a warm earth in the
presence of a cold outer space. (...)

As a net result of these convection column tests it was discovered that the rising winds tend to
greater velocity than that of the lowering air (...), and therefore that the resultant of focus of
wind stress near the earth’s surface is in an upward direction in the lee of an obstruction - such
as a house at the earth’s surface. The large low pressure area in the lee of the house, of course,
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tends to float upward thus adding to the upward angle. Trees are also aerodynamic design struc-
tures to permit a large frontal area necessary to the functioning of the trees. Trees tend to avoid
destruction by the wind by rounding their lower frontal branches to the approaching air and by
coning their upper branches to point in the direction of the leeward and upward draft, thus
reducing drag to a vital degree.

In the same way it became evident that a large ventilator could be designed to rotate upon
the top of the house in such a manner as to focus the low pressure — caused by the air passage
about the building - at a point about 45 degrees leeward and upward from the center of the
house. The ventilator was developed through a series of assumptions and tests in the wind tun-
nel, until successful design was arrived at which reduces drag to a minimum and prevents oscil-
lation of the ventilator, while at the same time putting the focused low pressure to work in pull-
ing a draft out of the building through a duct system that induces the draft to create an air
conditioning circuit, as well as to remove dust from sweeping traps in the floor and odors form
the kitchen and bathroom, etc.

(...) With the central vantage point for generating air, light, sound and work services, we dis-
cover that those services when in operation describe fountain-like flows upward, outward,
downward in all directions with concentric flow for recycling below. We discover also that this
fountain flow can be reversed but in either case, maximum coverage with least distance is
effected.

The fountain flow is appropriate for maintaining relatively warm atmospheric flow in winter,
and reverse fountain is most efficient in maintaining relatively cool atmospheric flow in sum-
mer. In neither of these fountain flow cases does energy set up a chaotic echo system as we find
it doing in the indiscriminate, cubical, squash racquet court shaped chambers in which we now

live. (...)

Complimentary handling of dynamic flows teaches that the same principles control the struc-
turing of energy flows as controlled the structuring of our building members: that in effect the
principles of push and pull and their unique characteristics of distinctly limited compression
behavior and almost unlimited tension behavior hold true also in hydraulics, pneumatics, son-
ics, and electronics. You can pull or draft air over vast distances but you can push it only a few
feet by blowing. Winds are drafted and not blown; we should speak of the southeast draft
instead of the northwest wind. (...) In the same way, visible light is a pushed phase of radiation
and is limited to relatively short distances through atmosphere and requires enormous power to
push it, while what we call electricity is tensed or pulled radiation and the distances over which
radiation can be drawn by wire is very great compared to searchlight beaming, but, drawn by
wireless tension control the limit of distance is unpredictably great. Even as a tension controlled
lasso can be gyrated and thrown and wave impulses can be sent out controllably over it, as a
snake whip may receive a wave by the wrist to hit an object and return the wave as a tension
circuit again to the sender, so does radio and radar tensively induce circuits to pull radiation
phenomena over almost unlimited distances.

By simple attention to and comparison of this phenomena of push-pull, enormous advantages
can be gained by man over his environment through the initial advantage provided him to by
our dwelling machine.

We associate the idea of air conditioning with very large apparatus and when anybody talked
about air conditioning for small houses they found it way out of their price range, because of the
apparatus and expensive quantities of energy to accomplish that task. Now with our ventilator
employing outside air motion to accelerate interior dynamic fountain motion it becomes an
inexpensive feat to provide excellent air conditioning.

Designing a New industry (1946), 111,




Wichito Dwelling Machine ceah Lop
For Fuller, design did not present an aesthetic problem but only the question of a teieologically
clearly formulated task and its logical solution. There Is probably no other plan for a model
homo that has movad as far from traditional architecture and as close to industrial design as
the Dymaxion Dwelling Machine, as Fuller called this project. With its round form, the surround-
ing band of windows In the thin-skinned wall, its airspace between the ground and the floor,
and the ventilator in the roof, it is like a civilization station inhabited by people outside of any
urban context. Architectural journais reported extensively and with great fascination on the
house. Still, as radical as it was, the house still did not make the step from a bulit sketch to a
serially produced model: only two prototypes were built at full size, and it never made it to pro-
duction. Thero are several reasons for this. First, the responsible parties at Boech Aircraft
could not or would not make the immense investment that would have been required to achiove
true serial production. Second, and not unrelated, the rapid development of a Cold War be-
tweon the former allies hindered any hope of retooling the armaments industry for clvillan uses.
Third, probabty Fuller himself, having immersed himself in his energetic-synergotic research

on structure, realized that he did not really want to become a businessman.

Prefabrication

Fuller considered it important that the Wichita
House was not a prefabricated house in the
usual sense. The building trade defines as
prefabrication the fabrication of paneis and
ports, that is, semifinished products, that

are used at the construction site, that is, sub-
assembled. The Fuller House, by contrast,
consists entirely of industrial prefabricated
units that are assembled at tho site. The
difference between subassembly and assem-
bly is fundamental. In his view, only the
assembly of fully standardized parts and
compiete units will resuit In the costs
savings that come from mass production.










A New Way to Cope in This World

Suddenly, within months, people have come to realize that they can girdle the planet in an infi-
nite number of directions. The world has been surprising itself by coming in its own back doors
and down its own chimneys from every unlooked-for direction. This has called for a revolution
in map making and in cartographical principles such as history has never seen. A need has risen
for new methods of peeling data off the globe and for assembling the peelings in such a manner
as to gain useful knowledge of the spherical coursings.

“Fluid Geography” (1844), in: /deas and Integrities, 143
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Construction of Dymaxion World Map

People are learning that “via the North Pole” is the shortest great-circle distance from America’s
midst to the center of population of the world. But when they were told during the war that
Tarawa represented the first major gain in the direction of Tokyo, they were not well enough
versed in their geography to realize that announcement that the Marines had taken the North
Pole would have put the United States closer to Tokyo’s center, and that the Marines were
actually farther from Tokyo than Chicago is from London. And even those professional geogra-
phers and military tacticians who did know that these were the proportionate distances by great
circle, have not, unless skilled in the dynamic sailorman’s thinking, realized that in the terms of
the air motions which twist the great circle courses all out of shape, the North Pole is a third
nearer to Tokyo than Tawara, when full advantage is taken of atmospheric motions.

Because of this latter fact, it becomes obvious that the kind of map that static cartographers
produce can only partially educate the people - that is, up to the realistic great-circle concept.
All known traditional projection methods fall far short of providing a comprehensive, sectional
cartographical device which may be mutably arranged in any direction in such a manner as to
bring focus to bear on any of the dynamic inter-relationships of the world’s surface affairs.

One such sailorman’s mid-twentieth-century invention is the mutable map presented here.
Appropriately, its faces represent the facets of the monometric construction shown in the accom-
panying drawing, which drawing represents the vector equilibrium of a sphere.

Unlike all known preceding projections, which represent transfers of spherical data to plane
surfaces tangent to the sphere only at one point, as in the case of the azimuthal or gnomonic pro-
jection methods, or only along one central line, as in the case of the Mercator, or only along one
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or two segmental arc lines, as in the conics, this projection is one in which the coincidence with
the projected sphere occurs all along the complete boundary of each section of the projection,
thus retaining the unique cartographical feature of being the only projection in which uniform
great-circle scale characterizes the logical terminal edge of each section to be projected, that
scale being maintained intact after transfer from the sphere to the flat surface of the map.

Sailorwise, this new projection is made from the cosmic viewpoint - that is, the astronomical
zenith and the center of the earth always remain, respectively, vertically above and below each
and every point of the surface of the cartographic data. Not only is this true in its spherical
arrangement but also in its planar projection into the sections of the comprehensive map.

Because the enclosing border scale cannot be elongated, distorted or contracted, and repre-
sents a great circle bent flat into a one-dimension line, the adjustment of the contained spherical
surface segment to a plane surface segment must be satisfied by interior contraction of the data
instead of by exterior stretching, as in all other methods of projection. Because of this feature
the several pieces fit neatly together, being the mutual sides of adjacent polygons and being
separated by the same great circle or straight line. Because the area of a circle increases as the
square of its radius, the same error outwardly disposed must be distorted to four times greater
extent than by inward disposition.

The segmentation of the earth’s surface into eight triangles and six squares is not in any sense a
matter of esthetic choice. It represents one known subdivision possible by means of this univer-
sal-projection viewpoint, for the radial and chordal lengths must be identical in order to allow
this symmetrically hinged opening of the sphere.

Having six axes and four dimensions, its parts may be rearranged to unpeel the globe contin-
uously in all directions. Gnomonic projections through the surface facets of any of the regular
polyhedrons will serve to provide a variety of sectional world surface maps. Striking an optimum
between angular contraction and numbers and sizes of pieces, an icosahedron is the least
distorted, for these projection purposes, of any of the regular solids. However, the spherical ver-
texes of the icosahedron’s twenty triangles must be reduced from 72° to plane triangular vertexes
of 60°, a reduction of twenty per cent, which percentage times the number of pieces gives the
total distortion. On the other hand, the Dymaxion’s fourteen pieces accomplish translation with
a distortion of only sixteen per cent, the Dymaxion’s spherical triangles being only 70° and the
vertexes of the square bearing the same percentage relationship between the spherical and the
plane figure.

The Dymaxion projection method of transferring spherical data to the plane surface is ex-
tremely simple. Because of its universal viewpoint, it need deal only with the surface of the
sphere and the plane surface of the map. A lattice of four great circles is formed about the sphere,
each intersecting the other in such a manner as to subdivide each circle into six symmetrical
arcs of 60°. This lattice provides fourteen spherical surface areas, eight of them triangular, six of
them quadrangular. These spherical triangles and squares are equilateral. The surfaces of these
triangles and squares are then interwoven with great circle grids, the triangles by a three-way
grid of great circles and the squares by a two-way grid of great circles. These grid lines spring
from uniform scale modular subdivisions of the 60° arc sections in as fine a degree as is desired.

The geographical data coinciding with these grids is then transferred to eight equilateral
plane triangles and six plane surface squares. For purposes of this translation, the plane triangles
and squares have been prepared as follows: Their surfaces are subdivided by respective three-
way and two-way grids of straight lines. These straight lines spring from modular subdivisions of
their boundaries which correspond in scale and number to the subdivisions of the original
spherical arc segments of 60°. The spherical geographical data is then posted to corresponding
positions in the appropriate plane grid spaces. The spherical great circle grids are thus treated
as constituting straight lines in the plane geometrical surface. The principle of treating great
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circles and straight lines as constituting one and the same thing effects the distribution of the
angular contraction in a concentric disposition on the plane sections.

The key to understanding why this method accomplishes its translation with a minimum of
distortion is that it treats the 180° spherical gores in two ways. The irreconcilable conditions of
convergence and parallelism, characterizing the terminals and mid-part of the 180° gores, are
treated separately and symmetrically as triangles and squares respectively. All other projections
impose the advantage of one feature against the advantage of the other by trying to solve both
convergence and parallelism by one grid. These resolved gore parts of the Dymaxion map, by
treating these conditions separately, allow four-dimensional unwrapping of the sphere.

“Fluid Geography” (1944), in: /deas and Integrieties (1963), 136fl. (— YPS: Discourse)
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Even during the Wichita House project, Fuller began to intensify

his geometrical research more and more. As an autodidact, without
any respect for academic specialized research, he developed

his own, fundamental research into structure. He sought a geometry
of nature. The two main paths in Fuller’s research are, first, his
explorations of the closest packing of spheres, from which he
derived basic configurations in space that are by and large identical
to the Platonic bodies. In particular, he obtained a matrix to
determine space-time configurations. The second path concerned
the division of the sphere (for example, in the map projections)

into great-circle modeis, how they can be folded, and finally how
they can be quantized into a geodesic network. This fundamental
research, however, was meant to be followed up by practical
inventions and applications. To that end, he established the Fuller
Research Foundation in Forest Hills, New York, in 1946.




Energetic Geometry: Closest Packing of Spheres

Comprising a finite system, seven wires, when compacted into a parallel bunch, always twist to
form a cable of hexagonal cross section, comprised of one nuclear wire at the center, symmetri-
cally surrounded by the other six wires ... and, also demonstrating a finite system in universal
geometry, 12 spheres of equal diameter will always collect in tight assembly around one sphere of
the same diameter, with each sphere tangent to all of its respectively adjacent spheres. Punumg
this concept of a finite system in universal geometry still further, in order to relate it to the sig-
nificance of the 92 elements, we apply another layer of spheres of identical diameters to those
of the original 13, thus completely surrounding the original 13 in the most compact, natural
positions. The spheres of this outer layer are also tangent respectively to all adjacent spheres and
therefore tightly and symmetrically packed. This second layer totals 42 spheres. If we apply still
another layer of equal-dimension spheres, we find that they, too, compact symmetrically and
tangentially. The number of spheres in this outer layer is 92.

If we add on more layers, we find that they always compact symmetrically and tangentially,
and that this process of enclosure may seemingly be repeated to infinity. However, each layer is
in itself a finite or complete and symmetrical enclosure of spheres. These enclosing layers of
spheres constitute finite systems, and together with the layers they enclose and the final eingle
sphere center (or nucleus), constitute a concentric, finite system.

As many layers are added, however, it is found that a symmetrical pattern of concentric
systems begins to repeat its dimensions in all directions. That is, the systems of three layers
around one sphere, with 92 spheres in the outer layer, repeat themselves infinitely in such a
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way that the successive layers outside of the 92-sphere layer begin to penetrate the adjacent
systems, and that only the concentric system of spheres within and including the layer of 92 are
unique and individual systems.

It will be found that the number of spheres in any complete layer around any nuclear group
of layers always terminates with the digit 2; first layer 12, second layer 42, third layer 92, fourth
layer 162, fifth layer 252, sixth layer 362, and so on to infinity. The digit 2 is always preceded by
a number which corresponds to the “square” of the number of layers surrounding a nucleus. The
third layer's number of 92 is comprised then of the number 3 multiplied by itself (“squared”)
with digit 2 as suffix. This third layer is the outermost of the symmetrically unique nuclear
system patterns, and may be identified with the 92 unique atomic systems, and with the 92nd
element, uranium. The geometrical form thus most compactly developed is not that of a compos-
ite sphere, but is always a polyhedron of 14 faces, comprised of six squares and eight triangles,
and 12 points extending in tangential radius from the original 12 spheres surrounding the
nucleus.

These successive layers, which permeate each other in all directions, may be identified with
energy waves radiant in all directions from a nucleus. The volumetric measurement of any one
wave is (variously) determined by the “square” of the radius multiplied (constantly) by the
nuclear 10, plus (constantly) the nuclear biological unity: 2. Ergo Einstein’s formula is E (ener-
gy) equals M (for the particular mass whose relative value is being measured) multiplied by - or
comparisoned to ~ C2 (where C is the speed of radiation in any one direction - radially -

squared).
“Energetic Geometry”, in: Earth Inc. (1947), Appendix 1, 171.
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- Two views of the isotropic vector matrix, modet constructed
out of toothpicks, handmade around 1970

-Manuscript sheet from April 28, 1948: Discovery of the

formuia for the law of transformation of the Vector
derived from the closest packing of spheres;

discovery of the transformation sequence of the Jitterbug.

+RBF demonstrates the Jitterbug transformation using
a modal with fiexible node points, film sequence, ca. 1960.
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Noah's Ark 2

The research into the fundamentals of geometry during the years 1947 to
1949 can be seen as an ambitious attempt to translate phenomena

from the world of solid bodies and static forces into phenomena with

a regenerative pattern and energetic dynamics. The goal was to produce a
deeper understanding of the behavior of dynamic systems.

in 1950, in a study titled Noah's Ark 2 ( + YPS: Discourse), he summarized
his thoughts on the development of geodesic structures by analyzing
model experiments. The study contains the basic principles for the
geodesic dome constructions that were to follow. It explored the variety
of possible geodesic grids and of groups of fields in triangular networks,
which opened up a rich typology of geodesic load-bearing structures.

Fuller devoted special attention to the analysis of the distribution of
local stresses along the overall structure of the network, a feature that is
characteristic of geodesic domes and that accounts for their capacity.
Fuller explained it in terms of the interaction of complementary
components. Their overall performance is more effective than the sum
of the capacities of the individual parts. To describe this increase in
capacity, he introduced the term “synergetic™ in Noah's Ark 2.
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Fuller at Black Mountain College

it was more or less coincidence that Fuller came to Black Mountain College, a tiny art school in
North Carolina, where Josef and Anni Albers were carrying on the Bauhaus tradition. At the
last minute, Fuller stepped in for Bertrand Goldberg, whose partner in the Chicago architeciural
firm, Leland Atwood, had suggested Fuller as a substitute. Atwood had helped Fuller in the

4D Houses Project.

Fuller came with his aluminum mobile home trailer, packed full with his mathematical modeis.
His laboratory was now maobile, his research nomadic. According to reports from participants,
including Elaine de Kooning, Kenneth Sneison, Richard Lippold, and Merce Cunningham, Fuller's
first, three-hour-long lecture must have had an electrifying effect on the audience. “Bucky,”
Elaine de Kooning recalled, “whirled off into his talk, using bobby pins, clothespins, all sorts of
units from the five-and-ten-cent store to make geometric, mobile constructions, collapsing

an ingeniously fashioned icosahedron by twisting it and doubling and tripling the modules down
to a tetrahedron; tatking about the obsolescence of the square, the cube, the numbers two

and ten (throwing in a short history of ciphering and why it was punishable by death in the Dark
Ages); extolling the numbers nine and three, the circle, the triangle, the tetrahedron, and

the sphere; dazzling us with his complex theorles of ecology, engineering, and technology. Then
he began making diagrams on a blackboard. He drew a square, connecting two corners with

a diagonal line. ‘Ah’, he sald affectionately, ‘here’s our old friend, the hypotenuse.'™

Elaine de Kooning. quoted in: Mary Emma Harriz, The Arts af Black Mountain College (Cambridge, Masa., 1967), p. 15)

In addition to his models, Fuller came to Black Mountain packed full of ideas and projects. Shortly
before his departure, he had sketched out a project on June 15: the construction of a trans-
parent geodesic dome that would enable its occupant to locate his or her correct position

in the universe. This was clearily the origin of the idea that was connected to the construction
of geodesic domes. Fuller called it “Your Private Sky" (see Geoscope, p.344). At Black
Mountain College, he planned to execute the small great-circle model on a larger scale,
utilizing lightweight metal Venetian-blind sashes to create the first dome.
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“The whole world
has to be turned ito musie

or into a Fuller university.”




One high point in the program of the Summer Institute of 1948 was the performance of Erik
Satie’s Le piége de Méduse under the direction of John Cage. Cage gave a lecture defending
Satie and organized a Satie festival using amateur performers. Fuller and Elaine de Kooning
took the main roles; Merce Cunningham choreographed it and played a mechanical monkey;
Arthur Penn directed it. The reworking of the piece was noteworthy: it was a magnificent

Arthur Penn, quoted in Mary Emma Martis, The Arts al Black Mountain Coflege, Cambindge, Masa. 1987




) Cage’s mesostic: The letters along
At al &5 Wy g the central axis, when read from
d . top to bottom, speil out the name
3 n Buckminster Fuller twice.
MNT s e
. st

o

i

aaAnrw
nflul L E
B v g
Aot
_';.gf.a.-'n.li- t[,,"l
}{-‘JI-T hes ;o
&

A .
] «'!x.‘r'& ', |

ond on Tk Swx_[Ners_neal fone

W T

¢
Ko addix

: 'Y
PN 4 34
KenTh, 4 1)
:':é‘;,rfu:}
g5 1hnAs
fHrong fui a{
fefig? gre maf e 4iraay

-

5
Viglas

Ko Wi )
=
v
N & Ci:‘?ﬁ:
mfi ’
Wfr R haad

- trs

(hd ¢ g o)l + " &










ISTANDARD OF LIVING
; PACKAGE







Geodesic Structures

In the fall of 1947 I assembled a four-foot diameter three-way grid geodesic structure at my Forest
Hills New York apartment, and that winter and spring I made two more four footers. In the
summer of 1948 the first generalized prototype model of a 50-ft. Geodesic structure was assem-
bled at Black Mountain, North Carolina. In December 1949 a 14-ft. necklace Geodesic was
assembled at 6 Kinzie St., Chicago, at the request of the Air Force, and in February 1950 it was
installed in the Pentagon Building garden at Washington, D.C. In December of 1950 the proto-
type of a specialized geodesic structure 49 feet in diameter was built in Montreal. I designed it
to be an Arctic installation. The components of the structure were tubular aluminum struts
weighing about one pound each. The structure was so light that we did not need a mast to lift it.
Instead it was lifted locally in order to add more struts to the bottom. When the structure was
completed we looked up at the blue sky through this thing and began to realize that something
very pleasantly exciting was happening to us. We knew that it was light, knew that it was strong,
but we did not know that it was going to do just that to a blue sky. Those are the very typical
sensations we get when we tend to solve only the scientific side of the problem. The qualities of
economy that are synergetically resultant in the end do something to us in the way of challeng-
ing our sensibility to new sensorial limits. Looking over against the birch trees, the slenderness
ratios of these very high strength trees and of the Geodesic struts seemed to be very much akin.

“Architecture Out of the Laboratory” (1985), 17
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90% Automatic Cotton Mill: Project Announcement
North Carolina State College 1951

How an entirely new factory architecture may precipitate the mechanical evolution.

A new cotton mill as a specific prototype problem generic to the greater imminent problems
of the widely deployed semi-autonomous elements of an invulnerable industrialization.

(...) The first assumptions of cotton manufacture were that cotton mills must be installed
beside mill dams because their machinery would “always” be powered by water wheels, requir-
ing translations of power by belting pulleys and meticulous paralleling of shafting in the most
geometrically economical patterns, consistent with all the functions of picking, carding, comb-
ing, twining, spinning and weaving. Obviously logical for the preservation of the expensive
machinery was its housing: One hundred percent compressively conceived stone masonry for
vertical components and heavily sectioned wooden platforms for the horizontal components.
The natural clustering of the necessary mechanical stages of the manufacturing called for a
geometry of four or five tiers of flooring.

(...) The whole early concept of factories assumed flooring requirements able to carry 200 Ibs.
to the square foot at any square foot, because which foot might be eventually employed, could
not be foretold. The revolution of new cotton mill design, characterizing the switch from New
England to the Southern States for economic reasons occurred after electric motors were intro-
duced and steel structuring was available, and made possible by air conditioning and large
spans of steel trusses, etc. However (...), the machinery itself, though now installed on one
floor, represented widely separated operations (...). Due to their enormous foundation layout
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and assumptions of “anywhere-everywhere -loading, the cost of buildings has continuously risen
and along with it their maintenance cost.

Two industries with more recent starts than that of cotton manufacture and therefore with
less accumulated tradition of conceptioning and operating strategy have shown far greater sus-
ceptibility to scientific treatment and therefore to acceleration in evolution of both general and
particular physical mutations, i.e. the chemical manufacturing industry and electrical power
generating and distributing industry. (...)

No. 1. The chemical manufacturing industry soon took scaling ladder advantage of its own
generally advancing chemical knowledge of natural association-dissociation principles by devel-
oping non-deteriorating all-weather and continuously operating machinery, and like a chicken,
burst out of its own classical arch corniced brick egg to stretch out nakedly and majestically in
the local day and night sky with its omnidirectional system of receiving, self-meteringly valved,
fractionating, accumulating, regeneratively circuiting and distributing facilities.

No. 2. The relatively very new electrical generating industry and its distribution system (and its
by-product coke and coke-derivative chemical processing) have been repeating the out-of-egg
process and are now better than half emerged. Its greater transformers and other major appara-
tus are now in open-air switchyards.

A totally new start in cotton mill conception is now proposed in which only the essential
articulating and reciprocating mechanical components of the various stages of manufacture are
separated out from their pre-conceived separate chassis, which now obsolete chassis assumed
their parallel and “standing” placement on floors, relative to shafting.

Instead, it is proposed that a unitary, three-quarter spherical air conditioned enclosure be
provided, with a secondary three-quarter sphere interior geodesic structuring entirely indepen-



dent of the enclosing structure, which shall serve only to support the articulating mechanisms
to be suspended in preferred four-dimensional arrangement within. Thus a true flow pattern,
similar to the digestive, shunting, secretive, and regenerative pattern of the human anatomy,
will digest and process the cotton, taking advantage of ample height and gravity to drop-lead,
space-accumulate and meter the progressive bars, slivers and threads and thus eliminate the pri-
mary “re-introduction” chores of workers, and the enormous and heavy floors around which
roll the relatively light loads. The savings in amounts of metal required to permanently truss-
sling the apparatus into the preferred flow patterning positions will be of dramatically signifi-
cant magnitudes, and the heavy flooring itself will be eliminated. The free space positioning of
the apparatus will be such as to permit its interpenetration by swiftly conceived mobile staging
and to bring the few expert attendants into intimate advantage relative to any stoppage in the
automatic processing. The whole process may be kept in constant review from central space
advantage. The preferred aerodynamics of the three-quarter sphere in its economy of laminar
circulation will provide highly efficient air conditioning and illumination, etc., and a minimum
of concentrated foundation to support the base of the geodesic structuring.

This seminar will involve research, on the part of all its architectural students, within the
N.C. State Engineering, Textile, and Business Administration Schools and expert consultation in
establishing the entirely new fundamental assumptions and a trial-balance-design must be
taken involving a working familiarity with all the functions. Within thirty days a general assem-
bly, and primary sub-assembly, set of drawings must be developed, clearly revealing the funda-
mental scheme and cogently demonstrating the net economic gains in pertinent industrial logis-
tics in metals, energy and time investments of original installation and subsequent operation,
etc. To realize so comprehensive a program in so short a period, the participating students will

-

have to establish procedural team discipline in which they will sub-divide the special tasks, but
will avoid isolation from comprehensive responsibility by frequent convening of teams, report-
ing to the whole group and group discussions and tactical decisions.

It is hoped that the time budget will provide enough margin to undertake a few schematic
sketches on the part of each student in which he himself applies this principle of automatic and
integrated mechanics suspension to other fields of manufacture. It will be clear, as the problem
develops, that this omni-directional, multi-dimensional spherical patterning introduces relation-
ships and energy efficiencies that are not only novel but to be contrasted to the present 1-, 2-,
and 3-dimensional geometry limitation of intermittent batch and production lines.

(Richard Buckminster Fuller, Visiting Seminar Director)

Project announcement, in: Student Publications of the School of Design,
North Carolina State College, fafl 1951, 2011,







Flying Seedpod

This structure was made at Washington University, St. Louis, in 1953 under my invention and
design instruction. You may possibly be looking at the prototype of the structural principles that
we may use in sending history’s first (little) scientific dwelling to the moon. As you see all the
structural members are tightly bundled together in parallel so that they may be transported in
minimum volume within a rocket capsule. The parallel-strut bundles of light-weight magne-
sium alloy consist of sets of three, fastened together at one end with ball joints clustering them
in tripods. Each set is like a camera tripod with three, tubular magnesium, legs. Each set has
ball joints at the tripod head. All the tripod’s feet are also fastened together with ball joints in
clusters of five and six tubular-tripod feet per ball joint. We have a little mast coming out of the
top of each tripod. This mast is pushed out automatically by a piston in a cylinder mounted in
each tripod head. We put 200 pounds of gas pressure inside the cylinder and the gas pressure,
(when triggered by a lanyard), will push the masts of all the tripods outwardly from each of the
tripod heads. The pushed-out masts each have three tension members leading to their respec-
tive tripod’s feet. As the masts are pushed out by the 200-pound pressure the tension members
pull the legs of the tripods outwardly from one another. The tripods all open wide with their
ball joint feet fastened together in hexagons and pentagons. There is a triangular net of aircraft
cable in a regular, geodesic, ‘star’, spherical grid that restrains the tripod legs from moving any
further outwardly from one another than is necessary to form a symmetrical geodesic dome or
sphere.

“World Design (nitiative” (Mexico Lecture, 1963), in: WDSD: 2 (1884), 561







Your Private Sky

Your sky may be surfaced inside with sections of global map with zenith of “sky” and oriented
accurately to the north. Thus the inhabitant may “see” his geography correctly. Can have his
swimming pool at center a hemisphere with his antipodal data.

Can follow constellations and star paths and tell date and hour by their location.

Sun clock in day

Star clock at night.

Elucidation of earlier idea - listed with polarized sky rotating screens. Idea of June 15th 1948
mulled over for some this. — B. Fuller

Manuscript and sketch, “Geodesic Structures - Your Private Sky”, 1948

Geoscope: Point of View

“The point of view, through introspection, unlimited to the segmental area of our temporal
eyes, is our abstract central position in the center of the universe, looking or building from inside
out, as from the center of a great glass globe of the earth. Through this globe may be viewed the
progression of relative positions to the starry universe, looking along the time lines in all direc-
tions. The separate paragraph thoughts are only connected by their commeon truths, which are
the material crystalline spheres of sensible and reasonable fact, through which the radial time
lines of individualism must inevitably pass in their outward progression towards the temporal

infinity.”

4D Time Lock (1926/1872), 31
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-348: Completed Geoscope, Cornell University. Geodesic
structure (diameter 21 ft.) with observation platform in
center. The land masses of the continents are represented
as cut-out pleces of transparent mesh wire-netting. Thelr
positioning on the surface framework is true-to-reality,

80 that an observer can correctly perceive the real
relationship between places on the earth and the stars.

Installed on the roof deck of one of the brick bulldings
on campus.

-352/353: Geoscope land masses as a transparent screen.
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Ford Rotunda Dome

In February and March 1953 I was flying back and forth to Detroit
working on the Ford Rotunda in Dearborn. I made the preliminary
design of the dome with a crew from Yale and M.1.T. The testing
of the Octet trussing for the dome was done at the aeronautical
engineering laboratory at the University of Michigan. We put elec-
tric strain gauges on the truss members during static load testing
of the central tetrahedron of the whole group. The Ford structure
was designed using only six different lengths of members and all
the holes were pre-punched to a tolerance of 1/1000 of an inch. There were 72 different orien-
tations of end holes. When the structure was erected the holes lined up perfectly for a very right
riveting job.

The first step was making up the triangles and then combining them into octahedrons. The
octahedrons were fastened together and thus formed the grid structures. The aluminium spines
of the primary structure were fastened together with four different types of hubcastings. Three
spines put together made one large triangle. Inside this triangle we had ten octahedra which were
placed on a flat plane and then lifted up. The octahedrons cluster together in an octahedra-
tetrahedra-system, a system that is self-centering and self-aligning in such a way that you can
lift up the whole group without putting a single fastening in. No triangle will fall out. However,
they were firmly fastened together to reinforce the spines.

The second sequence of operations consisted of putting the gusset and shear plates into the
Octet truss. The workmen installed them very rapidly. It was estimated that the total work on
each truss would take two hours, but they were riveted together at the surprising rate of one
every 20 minutes.

After the dome was designed we put up scaffolding which consisted of a 30 by 100 foot deck
with a turntable on ball bearings and hydraulic lift so that the dome could be sent aloft and by
doing so use my system of working from top to bottom. The Ford Dome workers never had to
leave the deck to assemble the dome. When it was finished they were able to climb safely on the
feather-weight parts. As the structure went up, looking at it from the court, it took on very inter-
esting patterns. We saw a larger and larger dome turning and rising away.

The dome was to be covered with polyester fiberglas that was supposed to be prefabricated in
a shop, but the manufacturer could not get the material in time. For this reason, all cementing
work was done outdoors and proved to be unsatisfactory. When the dome was finished we put a
vinyl skin over the whole thing and it seems to be doing all right.

It is significant that in this dome we obtained very reliable data on the structural perfor-
mance of domes. (...) The dome was finished in 5 weeks, and as soon as the electricians put on
the lights, we took some pictures, and it really looked exciting. The effect under the yellow
lights was extraordinary.

“Architecture out of the Laboratory” (1935), 19
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Paper Domes

Last spring we studied and produced a polyester paperboard dome which was assembled without
a mast. It was so light that it could be lifted by one person. This dome was made out of flat pieces
of corrugated cardboard cut in triangles, coated with polyester and stapled together. This pro-
cess simplified erection considerably. A second dome was made for the Marine Corps, and
although at the beginning they were rather astonished by it, they ended up liking it very much.
One of them is now being used in Quantico as a children’s playhouse.

On July 1, 1954, the Container Corporation of America told me that they were willing to
manufacture two paper domes of my design which I had been invited to do for exhibition at the
Triennale of Milan. I developed them so that they could fit into a small packing case. The case
had six types of components which could be folded to form diamond boxes with a six inch
interior dead space. The diamonds’ edges turbined around each other so that nine of them
could make a bigger sized diamond. Triangles printed in the diamonds’ faces could be cut open
on three radial lines so that they made a triangular set of windows. The outer diamonds fold
inwardly, and the inner ones fold outwardly making it possible to have windows wherever one
needs them. In the Triennale domes every triangle window was open and translucent bathing
cap skins fabricated at our Geodesic shops were very tightly stretched over them. These domes
were erected without a mast, starting at their equators and then building them up. When the
domes were lighted from the inside they gave a jewel-like effect.

I am quite happy the two domes went out of the country and also that they were produced in
relatively few days. The process of manufacturing them included moving from one place to the
other, and calculating their exact dimensions on calculation machines. Later it may be possible
to produce such domes at the rate of 3000 a day, and with the new developments it will be pos-
sible to have a strong, waterproof structure which would be very light and very cheap. The domes
produced a critical effect in Italy. At the Triennale there were people from all over the world,

including representatives from the Iron Curtain countries.They were aware of the mute message
that excited them and caused them to realize that somehow that kind of low cost package which
produced a high standard of living and environment control, and living was coming out of
American initiative and industry. It also indicated to them a new departure in the overall attitude
toward Architecture. The Italians gave it that new name which I mentioned at the beginning:
“Architecture Out of the Laboratory™.

“Architecture Out of the Laboratory” (1955), 30
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Tensegrity is a concept whose terminology and theory derive from
Fuller, but in whose formulation and constructive elaboration
many others took part, especially Fuller’s students. Tensegrity is an
anticlassical approach to structure and construction, and it
implies a reversal in perception: what appears to be compactly
standing and solid proves to be suspended and ephemeral. Fuller
was the first to notice this reversal with respect to the wire

wheel, and he recognized it as a revolution in construction. However,
for him, tensegrity is also a philosophical model of coherence.

By what is something held together, then, if not the compact mass?
By increasingly thin tensile members that border on the spiritual.




Wire Wheel

In the high- and low- tide cooperative precessional functionings of tension versus compression
I saw that there are times when each is at half tide, or equally prominent in their system relation-
ships. I saw that the exterior of the equatorial compressional island rim atoll of the wire wheel
must be cross-sectionally in tension as also must be its hub-island’s girth. I also saw that all
these tension-vs.-compression patterning relationships are completely reversible and are entirely
reversed as when we considered the compressively spoked “artillery wheel” vs. “The tensionally
spoked wire wheel.” I followed through with the consideration of these (...) functions of struc-
tural systems as possibly disclosing the minimum or fundamental set of differentiability of non-
redundant, precessionally regenerative structural systems.

As I considered the 12 unique vectors of freedom constantly and non-redundantly operative
between the two poles of the wire wheel - its islanded hub and its islanded equatorial rim-atoll,
in effect a Milky-Way-like ring of a myriad of star islands encircling the hub in a plane perpen-
dicular to the hub axis - I discerned that this most economic arrangement of forces might also be
that minimum possible system of nature capable of displaying a stable constellar compressional
discontinuity and tensional continuity. A one-island system of compression would be an inher-
ently continuous compression system, with tension playing only a redundant and secondary part.
Therefore, a one-island system may be considered only as an optically illusory “unitary” system,
for, of course, at the invisible level of atomic structuring, the coherence of the myriad atomic
archipelagos of the “single” pebble’s compression-island’s mass is sum-totally and only provi-
ded by comprehensively continuous tension.

This fact was invisible to, and unthought of by, historical man up to yesterday. Before this
mid-twentieth century fact discovery, there was naught to disturb, challenge, or dissolve his
“solid-rock,” and other “solid things” thinking. “Solid thinking” is even dominant (...) over the
everyday logic of many otherwise elegantly self-disciplined nuclear physicists.

As [ wondered whether it was now possible for man to inaugurate an era of thinking and con-
scious designing in terms of comprehensive tension and discontinuous compression, I saw that
his structural conceptioning of the wire wheel documented his intellectual designing break-
through into such thinking and structuring. The compressional hub of the wire wheel clearly
islanded or isolated from the compressional “atoll” comprising the rim of the wheel. As these
compressional islands were only interpositioned in structural stability by the tensional spokes, I
said that this was clearly a tensional integrity where tension was primary and comprehensive
and compression secondary and local. This reversed the historical structural strategy of man.

Synergetics (1975), 353




Tensegrity

I do have patents covering geodesic structures in America and in many other countries, includ-
ing England. One cannot patent geometry per se nor any separate differentiated out, pure princi-
ple of nature’s operative processes. One can patent, however, the surprise complex behaviors of
associated principles, where the behavior of the whole is unpredicted by the behavior of the
parts, i.e., synergetic phenomena. The latter is what is known as an invention, a complex arrange-
ment, not found in nature, though sometimes superficially similar to nature. Though superficially
similar in patternings to Radiolaria and Fly’s Eyes, taken out of water. Fly’s Eyes will not provide
structural precedent or man-occupiable structures.

The processes of engineering, up to the moment of introduction of my invention of geodesic
structures, are predicated upon the stress analysis of individual beam and column behaviors, as
separate components and thereafter upon comprehensively organized beams, columns, and canti-
levers as a solid compressional overall integrity of cohesion, aided here and there by tensionally
exaggerated sinews — tension being subordinate and local. Therefore, engineering as academi-
cally constituted in 1951 could in no way predict the associated behaviors of geodesics, in which
any one, several or many of the components could be removed without, in any way, jeopardizing
the structural integrity cohesion of the remaining primary structure.

I have visited approximately all the leading universities and engineering schools in the U.S.A.
(only as their spontaneously invited guest, as I allow no promotion or agentry solicitation of en-
gagements) and I have been a guest of major architectural and engineering societies around the
world. I am able to state from the direct testimony of its leaders, that world engineering not only
was surprised by the geodesic behavior but clearly stated that it was unable to explain or predict

the unprecedented performance per pound efficacy of the geodesic structures by any of the aca-
demically known mathematical principles of analysis. Engineers professionally charged with the
responsibility of validating my (or my companies’) geodesic dome undertakings have only on
recourse, in lieu of an extant and proven theory of geodesics and their stress analysis strategies,
and that is to direct static load testing accompanied by progressive electric strain gauge readings
with loading carried through to “failure.” Thereafter formulas are derived, which do not provide
any general theory but only special knowledge concerning this particular case.

For these reasons I have had to develop a completely new strategy of educational exposition of
synergetic behaviors. It is because I have developed the geodesic theory and not only the invention
but this effective strategy of exposition, that I am, and have been, invited to conduct original
seminars in the primary educational institutions around the world, as well as before the important
annual professional conventions of primary engineering-architectural bodies of these countries.

Whereas, engineers told me before my full-scale demonstrations of geodesic structures, that

" geodesics would not work, now after one-third of a century of such expositional engagements,

discourse and demonstrations, and their consequently mounting journalistically worldwide
reportage, it should become increasingly logical that there should now be such an effect upon the
general climate of technology that a spontaneous association of the plurality of factors entering
into geodesic componentation should be employed by individuals with the now well established
foregone conclusion that satisfactory structural stability will thereby result - without the individ-
uals even having to know why. It would result simply because of a new subconsciously established
conviction generated by hundreds of experiences of news photographs of successfully standing
structures, ranging from desk models to the largest clear span enclosures of all history, many of
them flown into installation sites at the world’s formidable polar, mountain and desert regions.
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All these have been news simply because these results were synergetic surprises and therefore
not obvious. The ability to copy patterns or to make new ventures in higher frequency or more
asymmetrical employment of the geodesic structural integrity than has yet been undertaken, is
neither invention nor warrant of exemption from the temporary economic, political authority
granted to individuals as patents around the world. Patents are the result of all the progressive
evidence of history that the majority’s commonwealth is benefited by the few in increasing
degree in direct proportion to the degree of incorporation of social means of establishing the
regenerative initiative of the legally demonstrable inventors. Patenting, though not interopera-
tive, between the countries on either side of the world’s Iron Curtain, has survived and is being
extended on both sides of the Iron Curtain, with separately total integratability in respect to their
two prime domains.

The reports you have received are correct regarding the structures which I have designed for
firing to the moon. Your 600 1b. is top for what will be our openable structure of 36’ diameter. It
may be as low as 300 lbs. There can be larger units. Of primary interest to engineering is the
fact that my potential prototypes of satellite and moon structures (on which some patents have
been granted and for which others have been applied) are tensional integrity, omnitriangulated,
high-tensile-cabled, spherical nets in which local islands of compression act only as local sprit
stiffeners. The stiffeners are so oriented that they angle inwardly and outwardly between compre-
hensively finite, exterior and interior, tensional, spherical nets, thus producing positive and
negative waves of action and reaction in inter-stabilized dynamic equilibrium.

Recourse to this discontinuous-compression, continuous-tensioning structure was not obvious
to man, therefore the following needs to be observed.

399

Whereas compression members have an inherent limit ratio of section diameter to length, ten-
sion members have no inherent ratio of section diameter to length. The Greeks, who built entirely
in compression, discovered that a stone column’s slenderness ratio was approximately 18 to 1 of
length to diameter. Modern structural steel columns with an integral tensional fibering unpos-
sessed by these stone columns have a limit slenderness ratio of approximately 33 to 1. If we have
better metallurgical alloys we can make longer and longer tension members with less and less
section — apparently ad infinitum, but not longer compression columns, ad infinitum.

“Tensegrity” (mi graphed typ

ript, 1958), 11f. (-+ YPS: Discourse)
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Experimental Breakthrough: Tensegrity

Fuller recognized the contribution that Kenneth Sneison made, while still a very young student,
to the discovery of the tensegrity principle. In Fuller's view, the Dymaxion House was a pre-
liminary step to this principle of tension-integrity, where continuous tensile stress and disconti-
nuous tractive tension interact with a maximum of distribution of labor. Still, the difference
between the mast principle of the Dymaxion House and a tensegrity mast is that the former

is hierarchical and the latter is not. The anchor mast goes up, and the tension cable goes down
from its tip; thus, it is retated to a fountain as Fuller himselt emphasized in 1928. In a fountain,
there is @ moment of transition between the deceleration during the ascent and the acceleration
of the descent. Fuller called this principle polarized. In the tensegrity principle this hierarchy
becomes fragmented; the principle is multipolar. Either the sphere is rounded in the equilibrium
of the whole that results from many local forces, or the tensegrity mast ascends from below
into a height (or into a distance), push and pull werking into a growing dimension by means
of antagonistic equilibrium and in regular phases. The image of a rope team of climbers,

which Fuller later used for the World Game, is already suggested here - in tho truest sense

of the word.
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Nothing in Universe touches anything else. The Greeks misassumed that there was something
called a solid. Democritus thought it could be that there were some smallest things in those solids,
to which he gave the name atom. Today we know that the electron is as remote from its nucleus as
is the Earth from the Moon in respect to their diameters. We know that macrocosmically none
of the celestial bodies touches each other. So, both microcosmically and macrocosmically nothing
touches. It was Kepler who discovered the tensional coherence of the solar system despite the
millions of miles that intervene between the celestial bodies. Isaac Newton hypothesized the
formula for the rate of variance of the interattractiveness of celestial bodies, which proved on
|, comprehensive employment to be correct.

From 1927 on I sought to discover how to produce what I call tensional integrity structures.
I have said many times, at some of the top engineering schools in the world, structural analysis
is predicated on compressional continuity and nature doesn’t use it ever. There is no way for
structural analysis to analyze a geodesic dome. This still continues to be true. I think it is
reprehensible. The only way to analyze it is with pneumatics and hydraulics. At the molecular
level, this is the method of quantum mechanics; it could never be done with crystalline
continuity, for such continuity does not exist in Universe.

This brought about my tensional integrity structures, which name I contracted to tensegrity
structures. Tensegrity structures are the essence of all geodesic domes. When we increase the
frequency of modular subdivisions of geodesic domes the edges of the triangles, representing
the chords of central angles, get shorter and shorter and the interval between the mid-chord
and the mid-arc of the central angles also decrease with the increasing frequency of the modular

subdivisions. Because the materials used in the construction of the dome have some substantial L
dimension, we get to the point where the high-frequency production of the arc-altitude is such
that the materials (the individual tensegrity components) touch one another. Every one of these
elements is where it wants to be within the structure - there are no tensions anywhere, no slacks,
all of the stresses are absolutely even - so we then fasten the two structural components together
where they touch and want to be. This takes out the springiness of the geodesic domes and
makes them rigidified. Because tension and tensegrity have no limit of clear spanning, tensegrity
structures open up completely clear-spanned dome structures of any size.

inventions. The Patented Work of R. Buckminster Fuller (1983), 179







Walter Benjamin spoke of living in a glass house as the revolutionary
act par excellence. It also encompasses a terror of total transpar-
ency. The Geodesic Restaurant in Wood's Hole, with its completely
transparent acrylic glass had to be darkened subsequently, as
few guests could tolerate total transparency.

in“Garden of Eden” Fuller pursued the goal of the optimal develop-
ment of geodesic domes as “environmental controls,” as spatial
and climatic skins, as regulators and valves of the desired
exchange with the environment. With two revalving geodesics
placed inside one another, each of which has glass on only one
side, it is possible to open and close them as needed. In the
intermediate space between the two, more shade could be created
in the summer or more light in the winter. The idea was to work
together with nature.







Woods Hole Restaurant

We spent four weeks designing and fabricating the parts of this dome at Cambridge, two weeks
subassembling the diamonds at the Wood’s Hole site, and one week fitting them together to form
the dome. Most of the time for assembly was spent in shifting the little jack mast that we used to
hoist the individual diamonds aloft. We will never do it that way again. We learned from then on
to use a boom universally jointed at the center to carry up the members. The members were
wood sections, 27x 37 and 17x 8”, all very light and delicate. The structure was skinned in
during the following spring and used as a restaurant seating 150 people. The completed dome
was 54" in diameter and weighed 3 /2 tons.

The night pictures give us a sense of isolation of the light weight structure from the surround-
ing environment. We tried several skins on this dome, one of them being a three mil Mylar. The
structure was painted white so that the whole effect was very unified, ephemeral and pleasing.

When the hurricane came this fall, heterogeneous missiles pierced nine of the forty-five dia-
monds with three mil Mylar skins. They burst with quite an explosive sound, but only the skin
and not the structure was hurt. The balance of the Mylar skin remained undamaged, and the
DuPont Company tells us that they are very pleased at the test because the skin, which was simply
glued in place, did not tear off entirely. It dilated in and out like a lung, but did not pull away.

“Architecture Out of the Laboratory” (1955), 21
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Expo Doma 1967

In 1965, Fuller was commissioned by the U.S. Information Agency to design the U.S. Pavilion
for the World’s Fair in Montreal in 1967. After rejecting his proposal te install World Game, Fulier
and Sadao, Ina.. worked out the design for the Expe Dome: a geodesic three-guarter sphere
with o diameter of 2581t and height of 200#t, made from a two-level filigree netwerk of steel
reds. in the outer layer, they formed tripnguler units, and hexagonal units in the inner layer.

The dome was sealed with o transparent skin of acrylic glass panels, end the amount of light
allowed in could be controlled by moveable, irlangular sun shades on the insidea, thal changed
acoording 1o the position of the sun, se as to avoid blinding effects. A computer program

saw to it that a minimum of acets was closed al any time, and the blacking oul of the sun is
trackad, so as notl to adversely sffec! the transparent and floating character of the dome.

The dynamic adjustment of the interior climate and lhe unhampered view outward were part of
Fuller's program for @ structural skin as a valve for the surroundings, The Expo Dome was
Fuller's masterpieca, his Ta] Mahal, dedicated to his wife, Anne,
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Geodesic Domes: A Human Being’s Skin

(...) If industry was to take it on, there are things that we could do in geodesic domes that are
spectacular. I haven’t let much of it be visible except that anyone looking at the geodesic dome
in Montreal saw a very beautiful piece of mechanics. It did all kinds of things to your intuition.
You saw there were curtains that could articulate by photosynthesis and so forth, could let light in
and out. It is possible, as our own human skin, all of our pores, all of the cells organize, so that
some are photo-sensitive and some are sound-sensitive, and they’re heat-sensitive, and it would
be perfectly possible to create a geodesic of a very high frequency where each of these pores
could be circular tangencies of the same size. One could be a screen, others breathing air,
others letting light in, and the whole thing could articulate just as sensitively as a human being’s
skin. And I really think geodesic domes such as that will be developed.

Domebook 2 (1971), 91
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Domed-over Cities

Domed-over cities have extraordinary economic advantage. A two-mile diameter dome has been
calculated to cover Mid-Manhattan Island, spanning west to east at 42nd Street from the Hudson
River to the East River, and spanning south to north from 22nd Street to 62nd Street.

When we wish to make a good air-cooled engine, we design it with many fins and spicules to
carry away the heat by providing the greatest possible external surface area. The dome calcu-
lated for mid-Manhattan has a surface which is only 1/85 the total area of the buildings which
it would cover. It would reduce the energy losses either in winter heating or summer cooling
to 1/85 the present energy cost obviating snow removals. The cost saving in ten years would
pay for the dome. Domed cities are going to be essential to the occupation of the Arctic and
the Antarctic.

Utopia or Oblivion (1869), 363
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After Fuller had become famous for constructing large geodesic
domes, scientists and doctors began to provide examples of
geodesic and tensegretic structures in microorganisms. Virus
researchers asked for Fuller’s advice in explaining the structure of
protein shells. Examinations of human tissue showed structures
that resembled geodesic and tensegretic basketwork. The inter-
action of muscles and bones could be understood as a tensegrity
structure as could the filaments and needlelike cytoskeletons

of cells.

The most spectacular discovery was of the “Buckminsterfullerene”,
a spherical cage molecule of pure carbohydrate. Its discoverer
had been inspired by Fuller’s Expo Dome to spot the pattern. The
“Fullerene” family of molecules is expected to have important
consequences on chemistry, electronics, and nanotechnology.
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How Nature Builds

loday | have given you first some fundamental structural principles and subsequently shown
vou their use by nature. | didn’y, however, start by studying these structures of nature seeking
to understand their logic. The picture of the radiolarian has been available for 100 years. but |
didn’t happen o see ituntil after | had produced the geodesic structures from the mathematical
sequence of developments which | reviewed for you carlier. In other words 1 did not copy na-
ture’s structural patterns. | did not make arbitrary arrangements for superficial reasons. What
really interests me therefore in all these recent geodesie tensegrity findings in nature is that
they apparently confirm that 1 have found the coordinate mathematical system employed in
nature’s structuring. | began to explore structure and develop it in pure mathematical principle
out of which the patterns emerged in pure principle and developed themselves in pure prinei-
ple. I then realized those developed structural principles as physical forms, and in due course
applied them 1o practical tasks. The reappearance of these structures as recent seientists’ find-
ings at various levels of inquiry are pure coincidence, = but excitingly validating coincidence.

“World Design Intiative™ {(Mexico Lecture, 1983), in: WDSD: 2 (1964), 50

443: Micro-morphologic exploration with electron micro-
Bcope yields numerous indications of geodesic structurea in
nature. Diatoms (algae) with 3500-fold magnification. The
recorded image was provided to RBF in 1962 by Or, Helmeke,
TU Barhn.

445: The Cerman zoologist Ernst Haeckel (1834 -1819)
discovered numerous Manne MICroorganisma and produced
drawings to document his examinationa under the micro-
scope. His ilustrations of Radiolarian became well-known,
showing a structure that exhibits the icosahedral symmetry
of geodesic domes. Drawing from Haeckel's contribution
to an English expedition report, London, 1887,

-448/447: Diatom under the electron microscope, Helimcke
1962. The circular opening at the vertexes of the pentagonal
and hoxagonal facots was utilized by RBF in his Monohex
patent (1965) and the “Fly's Eye” construction, which developed
out of Monohex,
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GoodesiC woave-struciures: cornea of the human eye [left);

fibrous capsule of the human testicle (right).

1962

v. Hochstettar



Construction of the double-sheified Hexagon-Pentagon In recont times, thero has beon an increass in exampies

Dome Construction jor the Amencan Society of Metals, ol successiul modeling with geodesic-tensegretic

Clevetand, Ohio, 1959, Architect John Keity, construction structures. Donald ingber's examimation of cell growth

by Synergetics, inc. with Tensogrities, cover page Scientific American,
January 1908,

The Tensegrity Dome provided for the Ganrden of Eden
project, in which Geodesic Domes approximate pneumatic -Deformation of the cytloskeleion of cella through applica-
structures and membranes tion of load: as with a Tensogrity structure, the cell

fabric permits a lemporary distortion, but goes back into
its original form, D. ingber 1998.

SCIENTIFIC <o,
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Fuller's bulldings wore naver to be undorstood as merely /
wtilitarian but, rather, wore moant 10 instruct. In the caso \
ol two scientific discoveries. bolh of which were honored I
with the Nobel! Prize, Fuller's constructions played the l "}
role of the catalyst: |

Discovery of the protein ahefls of viruses by Donaid §, G
Caspar and Aaron Klug, 1962, Nobel Prize 1982, Wooden v W
mode! of the pobo virua by D. Caspar, presenting
an inverse form of Fuller's Flying Seedpod. (Compare
to p. 342},

The spectacular discovery of a new class of carbon
molecules, the Fullerene, by Kroto, Smallgy and Curl 1985,
Nobel Prize 1897, The Expo Dome, which Kroto and
Smalley had both seen in Montreal in 1967, led thom onto
tho right track in their search for the unknown molecular
structure: to the icosanedral symmetry of the ball-shaped
cage molecule.



Architecture of Fullerenes

-Corresponding to their varying number of atoms, there are
molocules smalier than the 60-atom Quckminster-Futlorene,
C-80, as well as much larger cage-like molecules of 70,
240, 540 and 960 atoms. Nevertheless, all feature the 12
pentagons that genorate the closed volumetnc torm; the
lattice-work of a uniform hexagonal grid permits no second
degree curvature. Fuller's nickname “Bucky” was once
again a fitting choice for poputar names fike “Buckyballs,”
“Buckybabies,” eic. Aside trom pure carbon molecules,
what is of the highest ressarch interest are the metaliic
compound, Fullerite, and numerous derivatives. Chomists
contend that the discavery of the Fullerens has huge
consequences for the whole ot organic chemistry, apeaking
of an “end 1o flat chemistry.”

The Beauty of Bubbles

Looking back at the wake of my ship one day in 1917, I became interested in its beautiful white
path. I said to myself, “That path is white because of the different refractions of light by the
bubbles of water ~Hz0 (not HxO). The bubbles are beautiful little spheres. I wonder how many
bubbles I am looking at stretching miles astern? I began to make calculations of how many bub-
bles there were per cubic foot of water. I began to find that in calculating the ship’s white wake I
was dealing in quintillions to the fourth power times quintillions to the fourth power or some
such fantastically absurd number of bubbles. And nature was making those bubbles in sublimely
swift ease! Any time one looks carefully at a bubble, one is impressed with the beauty of
its structure, its beautiful sphericity glinting with the colors of the spectrum. It is ephemeral -
elegantly conceived, beautifully manufactured and readily broken.

Inasmuch as the kind of mathematics I had learned of in school required the use of the XYZ
coordinate system and the necessity of employing % in calculating the spheres, I wondered,
“to how many decimal places does nature carry out &t before she decides that the computation
can’t be concluded?” Next I wondered, “to how many arbitrary decimal places does nature
carry out the transcendental irrational before she decides to say it's a bad job and call it off?”
If nature uses 7 she has to do what we call fudging of her design which means improvising, com-
promisingly. I thought sympathetically of nature’s having to make all those myriad frustrated
decisions each time she made a bubble. I didn’t see how she managed to formulate the wake of
every ship while managing the rest of the universe if she had to make all those decisions. So 1
said to myself, “I don’t think nature uses ®. I think she has some other mathematical way of
coordinating her undertakings.”

“Conceptuailty of Fundamental Structures” in: G. Kepes: Structure in Art and Sclence (1965), 66
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-488: lcosahedral Symmetry: drawing from RBF’s patent
application for “Geodesic Dome,” U.8. Patent 2, 882, 235
(1954) - above - and imertwined carbon molecules in

a Hyperfullerene (taken from F. Curl and R.E. Smalley 1991).

+489: As early as the 1950s, RBF was conducting

mode! of a Tensegrity-Tube with spiral torsion. Undated.




RBF's modeling of linear structures was made current in
1991 with the discovery by S. lijima of Nano Tubes made
from carbon molecules. With Fullerenes and *Buckylubes,”
Fuller's geometry suddenly bocame a central componen
of the rapidly evolving fieid of Nano technology. Photogragh
of model (undated).

-Fuller's work emanated from a study of geometric princr
ples, not trom just copying forms trom nature. Out of the
soquencing of triangles and tetrahedrons, he came upon
helix-cycles, cach made of ten triplo-bound tetrahedral
cells. When turned in the same direction, they nest into
each other, and tetra-helix corda formed of five-telrahedron
clusters are hold together under tension around the
transverse axis, but spring back apart from each other as
soon as the tension ceases. in 1962, Fuller tried to use
this to produce a geometnc-theoretical explanation 1or the
roplication mecharsm of the DNA double-hehx.
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How It Came About (World Game)

In 1964 the United States Information Agency asked me to consider the design of a building
and an exhibition which might be adopted as the United States entry in the Montreal World’s
Fair of 1967, later known as “Expo’67.”

I made a proposal and the exhibition part of it was rejected. I was asked to continue, howev-
er, as the architect of the U.S.A. building to house an exhibition designed by others. (...)

Fortunately my U.S.A. geodesic dome for Expo ‘67 proved a success. Also, but more gradu-
ally, however, it is being realized by many that my rejected idea for the American exhibit is
looming into ever greater prominence as a highly desirable social facility. I will therefore review
the concept and development of my original idea.

I told the U.S.LA. in 1964 that by 1967 the regard of the rest of the world for the United
States would be at its lowest ebb in many decades - if not in the total two centuries of the
U.S.A.’s existence. Since each country’s World’s Fair exhibit would be well published all around
Earth, I felt that it would be very important that the United States do something that would tend
to regain the spontaneous admiration and confidence of the whole world. (...)

What I proposed was based on my observation that world people had become extraordinarily
confident in the fundamental realiability of the computer and its electronically controlled
processes. | know that a great many people will contradict me, but I had predicated my convic-
tion - of society’s subconsciously established confidence in the computer’s reliability - upon
vital, therefore undeniable, behavior facts.

I refer to the equanimity with which world-around air jet travelers now commit their lives to
the computer’s reliability. (...)

As I now fly around the world in jets in the company of 125 to 135 passengers, we frequently
find ourselves coming in for a landing in the night and fog. But everybody is occupied in read-
ing, sleeping, listening to the music or talking. (...)

On the working assumption that humanity now has established implicit confidence in the
computers and automated instrumentation, I proposed in 1964 that the United States’ Expo ‘67
exhibition should have a 400 foot diameter 5/8 sphere building similar in shape to the 250 foot
diameter building actually built for Expo ‘67. In the basement of this building would be housed
an extraordinary computer facility. On entering the building the visitors would arrive upon a
great balcony reaching completely around the building’s interior quarter-mile perimeter. The
visitors would see an excitingly detailed one hundred foot diameter world globe suspended high
within the 400 foot diameter 5/8 sphere main building. Cities such as New York, London,
Tokyo, and Los Angeles would appear as flattened out basketball sized blotches with the tallest
buildings and radio towers only about one-sixteenth of an inch high.

Periodically the great spherical Earth would be seen to be transforming slowly into an icosa-
hedron - a polyhedron with twenty (equilateral) triangular facets. The visitors would witness
that in the processes of these tranformations there are no visible changes in the relative size and
shape of any of the land and water masses of the 100 foot diameter miniature Earth. Slowly
the 100 foot diameter icosahedronal Earth’s surface will be seen to be parting along some of its
triangular edges, as the whole surface slowly opens mechanically as an orange’s skin might be
peeled carefully in one piece. With slits introduced into its perimeter at various places it would
be relaxed to subside into a flattened-out pattern. The icosahedronal Earth’s shell thus will be
seen to gradually flatten out and be lowered to the floor of the building. The visitors would realize
that they were now looking at the whole of the Earth’s surface simultaneously without any vis-
ible distortion of the relative size and shape of the land and sea masses having occurred during
the transformation from sphere to the flattened-out condition which we call a map. My carto-
graphic projection of the “Sky Ocean World” functions in just such a manner.

This stretched out football field sized world map would disclose the continents arrayed as
one world island in one world ocean with no breaks in the continental contours.

The great map would be wired throughout so that mini-bulbs, installed all over its surface,
could be lighted by the computer at appropriate points to show various, accurately positioned,
proportional data regarding world conditions, events, and resources. World events would occur
and transform on this live world map’s ever evoluting face.

I proposed that, on this stretched out reliably accurate, world map of our Spaceship Earth a
great world logistics game be played by introducing into the computers all the known inventory
and whereabouts of the various metaphysical and physical resources of the Earth. This inven-
tory, which has taken forty years to develop to high perfection, is now housed at my Southern
Illinois University headquarters.

We would then enter into the computer all the inventory of human trends, known needs and
fundamental characteristics.

I proposed that individuals and teams would undertake to play the “World Game” with those
resources, behaviors, trends, vital needs, developmental desirables, and regenerative inspirations.
The players as individuals or teams would each develop their own theory of how to make the
total world work successfully for all of humanity. Each individual or team would play his theory
through to the end of his predeclared program. It could be played with or without competitors.

The objective of the game would be to explore for ways to make it possible for anybody and
everybody in the human family to enjoy the total earth without any human interfering with any
other human and without any human gaining advantage at the expense of another.

To accomplish the game’s objective, the resources, pathways and dwelling points around the
surface of our eight thousand mile diameter, spherical Spaceship Earth must be employed by
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the players in such a way that the world’s individual humans would each be able to exercise

complete actional discretion; and would have such freedom of decision regarding the invest-
ment of their time in their waking hours that they would be able to travel independently, or in
groups, either to-and-fro locally, or continuing intermittently on around the world, dwelling
from time to time here or there, finding everywhere facilities to accommodate their needs in an
uncompromising manner. The game would seek to use the world’s resources, interprocesses and
evolutionary developments in such a way that all the foregoing would be possible. It might
involve moving whole city-sized groups of buildings from here to there in a few hours.

Let us assimilate World Game playing as 1 envision it, in order also to envision the kind of
information most probably to result from such forward re-integration of our present world
inventory of systematically differentiated-out physical and metaphysical variables.

(...) Amongst other grand strategies for making the world work and taking care of everybody
is the design science revolution of providing ever more effective tools and services with ever
less, real resource investment per each unit of end performance. For instance, a communica-
tions satellite, weighing only one-quarter of a ton, is now out-performing the transoceanic com-
munication capabilities of 175 thousand tons of copper cable.

The World Game will explore for, and experiment with, more-for-less uses of our resources
so that instead of taking care of only 44% of humanity at a high standard of living, we can take
care of all of humanity at an even higher standard of living than man has as yet conceived.

In playing the game I propose that we set up a different system of games from that of Dr.
John Von Neuman whose “Theory of Games” was always predicated upon one side losing 100
percent. His game theory is called “Drop Dead.” In our World Game we propose to explore and
test by assimilated adoption various schemes of “How to Make the World Work.” To win the
World Game everybody must be made physically successful. Everybody must win.

“How it Came About”, in: 50 Years Design Science Revolution and the Wortd Game (1968), 111
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Shrinking Planet Earth

Disparity of the successive present generation’s norms with those of previous and yet living
generations is swiftly widening the gap between aspirations of the old and newer generations.

To make this disparity and its potential solvability clearer for study, | made some figures that
I now find useful in comprehending the enormous velocity of change wrought in our evolving
relationship to our respectively altering a priori universes. I started with a sphere twenty feet in
diameter as a model, which was meant to represent the slowest relative rate of negotiability of
the earth as gauged by the following calculations.

First, | supposed a path to be put about the earth, there being no dry path around the earth.
But I wanted to allow a man to walk around the earth at the rate at which the Army says a man
can walk daily, and rest and feed. The twenty-foot globe represented the rate at which he would
be able to walk around the earth. Then I gave him a horse. The horse also had to sleep and rest
and eat - and, using the Army figures again, I found man can negotiate the earth with a horse
so fast that the relative size of the earth is reduced to a ball six feet in diameter.

I gave man a fast-sailing clipper ship and the earth came down to the size of a basketball.

When I obtained these figures I realized the historical economic advantage that a man with a
ship had over a man with a horse and how much greater advantage they both had had over a man
on foot, throughout all history. The clipper ship, of course, was a tool; it was the first really
large industrial tool that could not be produced by one man. And it did not have to stop to sleep
at night like the horse, but kept on going twenty-four hours, day after day.

Now when you give men railroad trains and steamships, which can negotiate about the same
distance daily, because the railroad train has to be replenished very frequently, we find that the
relative size of the rate of negotiability of earth comes down to the size of an American baseball.
Taking the jet planes, the relative size of man’s negotiable earth comes down to the size of a
3/4-inch marble. Projecting the present rate of acceleration of commercial air transport speed
for just five years and taking the figures now adopted for 1968 by the International Aeronautical
Union and the American Air Force, the relative size of man-negotiable earth will be the size of
a pea, and that is the smallest we need now consider, for it will inaugurate an entirely new era
of man-around-earth.

"RIBA-Discourse”, in: /deas and integrities (1963), SOt.




SHRINKING OF OUR PLANET BY MAN'S INCREASED TRAVEL
AND COMMUNICATION SPEEDS AROUND THE GLOBE
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«Children are born true scientists,” said Fuller in old age. Nowhere
else is the desire to learn so sincere and receptivity so intact. From
children we can learn how we learn. As an eighty-year-old, Fuller
became a lithograph artist. He sketched for Tatyana Grosman and
her United Limited Art Editions (ULAE) a series of sheets called
«Tetrascroll” on the story of “Goldilocks and the Three Bears,” which
he had begun to draw forty-five years ago as a picture book

for children. in twenty-one lithographs and the accompanying
commentaries, Fuller summarizes decades of research. The little
girl Goldilocks explains to the bears the laws of geometry in
nature and the development of human civilization from sea travel.

Stone 1

Here is Goldy having a sky party with her three friends, the Polar Bear family. Goldy says the sky
party is a “system” because Goldy plus the Three Bears equals four entities (or star events), and
it takes four events to produce a system. A system divides all the universe into six parts: all the
universe outside the system (the macrocosm), all the universe inside the system (the microcosm),
and the four star events A, B, C, D, which do the dividing.

The tetrahedron’s four-corner star events do not have to occur at the same time. Goldy found
that light traveled six and one-half trillion miles in a year, and was fascinated when an astronomer
told her that the star in the nose of the Big Bear is a live show taking place 210 light-years away-
and-ago, as the American colonists are first thinking about revolting from English rule: and the
pole star at Mommy Bear’s nose is a live show taking place 680 light-years away-and-ago, as
Dante is writing The Inferno: and the star at Wee Bear’s front toe is a live show taking place 43
light-years away-and-ago as Franklin Delano Roosevelt is being elected to the USA presidency
for the first time, at the depth of the great 1929-39 Depression: While she, Goldy, is also a live
show taking place no time away-and-ago. Altogether Goldy’s four live shows constitute a scena-
rio of nonsimultaneous but omni-interrelated events, which can and do define the four corners
of a minimum system - the tetrahedron.

She now understands Einstein’s concept that Universe is a scenario and not a single simul-
taneous structure. One picture of a caterpillar does not tell you it is going to transform into a
butterfly, and it takes many frames of the cinema to inform you that the butterfly can fly.




Stone 2

Using the vast, water-smoothed surface of the many-miles-long sandy beach, and walking along
as she talks, Goldy keeps drawing pictures large enough for the bears to see. Goldy says to the
bears, “Let’s try an experiment with our tetrahedron.”

By pushing successively on the tetrahedron’s top vertex, Goldy keeps rolling the tetrahedron
ahead of her across the beach. This succession of rollings makes a long, parallel-edged ribbon
with a line zigzagging between its edges to produce a succession of adjacent triangles.

Goldy says to the bears, “We have discovered a triangularly subdivided ribbon-printing
machine - a wave-printing machine.” And Daddy Bear says, “That is also the sand print pattern-
ing made by our four (A, B, C, D) bear’s feet when we are running. We can start our run with our
right hind foot D elevated. We then lunge forwardly over the hinge line running between our two
front feet C, D, as foot A goes forwardly and down while foot B is elevated. Because a bear’s foot
is itself a triangle, Goldy makes a pattern of Big Sky Bear’s footprints as he walks or runs east-
wardly along the beach. Goldy uses the successive triangles as the frames for the succession of
illustrations of her conversation with the bears. She says the ribbon is like a scenario filmstrip
with the successive triangular pictures overlapping instead of being vertically separated.

Stone 3

Goldy explains to the Three Bears that synergy means behavior of whole systems unpredicted
by the behavior of any of the system’s parts when each is considered only by itself. Goldy takes
three triangles and brings them together edge-to-edge around a single corner and inadvertently
produces the fourth base triangle. Thus she discovers that one-plus-one-plus-one equals four.

Goldy says her mommy is a system and so is her daddy. They both have insides and outsides.
Goldy says parents are synergetic: 1 system+ 1 system = 3 systems. One outsider plus one insider
produces an additional inside-outer - Goldy.

Goldy says to the Three Bears, “If you don’t understand any of my words, you can find them
in the dictionary.” Wee bear replies, “Out here we use cosmic thought communication. We don’t
have to find words in special-language dictionaries. We use a cosmic thinktionary. All your dic-
tionaries express the universal concepts of our thinktionary but only in special, ethnic-language,
sound words. The concepts such as mountain or star or nuance are the same experience engen-
dered concepts in all languages. We understand you perfectly, Goldy.”

Concepts are always synergetic systems. Systems are minimum-maximum sets of thinkable,
conceptual, omni-interrelevant experience recollections, intertunably differentiated only by time
out of nonsimultaneous, unitarily nonconceptual Scenario Universe.
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Stone 4

Exploring synergy further, Goldy takes apart the four edge-bonded triangles of the tetrahedron
and reassociates them, this time joining them only by their vertexes, which produces the octa-
hedron, or eight-triangular-faceted polyhedron with four inadvertently produced, structurally
stable, empty triangular window facets. Here is synergy again with 1 + 1 + 1 + 1 = 8. This
clearly seen structural system’s symmetrical intertransformation from 4 to 8-i.e,, 1to 2 - Goldy
explains, is the simple principle which, being nongeometrically conceptualized by the physicists,
is called by them “a quantum leap.” The scientists continue to “fly blindly on instruments.” In
addition to the eight triangular facets the octahedron has six vertex (star-entity) events and
twelve structural edges.

Since half the triangles are empty and only half are filled, Goldy becomes curious and cuts
four triangular windows in each of the four filled triangular facets, and she finds the octahedron
as yet stable. It seems to Goldy that the twelve edges held together by the six vertexes must be
producing the structural stability.

So Goldy next takes two sets, each of twelve equal-length tubes, threads a string through the
tubes, and fastens them together in two different ways: (1) with four tubes joined at each of six
corners to make the octahedron, which is structurally stable, and (2) with three tubes joined at
each of eight corners to make the cube, which proves to be structurally unstable and collapses.

Stone §

This brings Goldy to her necklace experiment, to discover, if possible, what produces structural
stability. When the necklace flexes, the tubular beads do not bend or change their lengths. It is
the tension connector angles between the tubes that change and accommodate variable draping
of the necklace. One by one Goldy takes the inflexible tubes out of the necklace, which keeps
on flexing around her neck and draping over her shoulders until there remain only three push-
pull tubes and three tension connector angles. Now for the first time the necklace does not flex
or drape around her neck. It is rigid. It is in the form of the triangle, which is the minimum
polygon. There is no polygon of two sides and two angles. The necklace triangle has six separate
parts: three rigid, push-pull tubular sides and three flexible tension angles, all six of which
separate entity-events are interacting to produce a stable pattern. How do they do so?

Any two sides of the triangle constitute a pair of levers fulcrumed tensively together at one
end - like a pair of scissors. The longer the two lever arms, the more powerful the shears. So the
third side of the triangle is a rigid, push-pull strut taking hold of two adjacent lever arms at
their maximum lever-advantage ends, thereby stabilizing the angle opposite with minimum
effort. So does each side of the triangle most effortlessly stabilize its opposite angle. Since a
structure is a pattern-stabilizing complex of events, a triangle is structure. Structure is triangle.
There are no other such minimum-effort, six-foldedly combined, minimum-limit-of-a-series,
cosmic cases such as this one.



Stone 6

In nonsimultaneous Scenario Universe every event action has both reaction and resultant “side
effects” (precessions), which may be graphically represented by three angularly associated vec-
tors that can take either open or closed forms.

The atomic proton and neutron are unique, always and only co-occurring, prime energy
events of Universe. They have different mass but may be co-intertransformed by means of their
two different actions and the latter’s, two each, different energy “side effects.”

The proton and the neutron are both actions, and each has its respectively different reaction
and resultant “side effects.” Each of these two, three-vector teams equals one-half of an energy
quantum (or one half-spin).

Because it consists of two such half-quanta of energy, the vector-edged tetrahedron exactly
equals one quantum of energy and is also one minimal structural system of Universe. The six-
vector tetrahedron is also synergetic in that two vector triangles combine to make the four
triangles of the tetrahedron. This is not magic. The two additional invisible triangles that become
visible by associating the visible pair are always secreted in the invisible complementarity reserves
of the 99.9 percent invisible Universe of utterly abstract weightless principles. Employing vectors,
the two convergent sides of any given angle can only be considered as potentially realizable by a
third and invisible vector which invisibly holds apart the outer ends of the angle describing
convergent vectors.

Stone 7

Next Goldy says to the Three Bears, “Unlike you constellations of stars who intercoordinate
with combined gravity and precession and know the most about both, few people gravitationally
cohered around precessionally steered planet earth comprehend either gravity or precession.”

Goldy takes a closed cylinder made of flexible rubber which is filled with water. She presses
its ends toward one another, and the cylinder bulges outward radially at its mid-girth, tensively
stretching the rubber outward radially in a plane perpendicular to the axis of Goldy’s compressing.
Next she pulls the two ends of the cylinder away from one another, and the cylinder contracts
radially at its mid-girth, becoming compressed in a plane perpendicular to the axis of Goldy’s
pulling.

These right-angle results of applied effort are called precession. Precession is the integrated
effect of bodies in motion on other bodies in motion. The gravitational interattraction of the sun
and earth results in the earth traveling around the sun in an orbit perpendicular to the line of
the sun’s and the earth’s gravitational interattraction.

Precession is regenerative. Goldy drops a stone into the water. A circular wave is generated,
growing outwardly in a plane perpendicular to the axis of the stone’s line of fall. Then the out-
ward motion of the wave precesses the surrounding water, causing the water to rise as a complete
circular ridge in an upward direction perpendicular to the plane of the wave’s horizontally out-
ward growth, and the rising water in turn immediately reprecesses the surrounding water into
further outwardly radiating horizontal growth.
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Stone 8

Goldy starts the air gun’s impelment of the rotatable shaft’s turbo-blades, and the “grass-skirt”
ring of balls rises to a vigorously maintained horizontality of rotation. Goldy lowers a mechani-
cally guided steel finger to touch downwardly, around axis Y, once only on the top of each of the
balls as each passes horizontally and tangentially by the point in the plane of rotation nearest to
Goldy. Each separate ball is deflected downward a discrete angular amount, which results in the
plane of the ball’s rotation tilting downward to the right around axis X as the powerful angular
momentum of the ball’s pulling outwardly on the rotating shaft causes the shaft to rotate right-
wardly from its previous verticality in plane C, having rotated the same discrete angular amount
as that which the plane of the rotating balls has deflected downwardly and to the right around
axis X to accommodate maintenance of its tensionally enforced perpendicularity to the plane of
the ball’s rotation. Thus in turn, the inner rotatable annular ring in which the shaft is mounted
is forced to accommodate the shaft’s reorientation, and it rotates the same exact angular amount
around axis X in plane C as the angular change of the plane of the rotating balls and the shaft.
Goldy stops the rotation and returns the shaft and inner annular ring to their vertical starting
point, with the same “grass skirt” of attached balls hanging down limply around the shaft. Once
again Goldy starts the air gun’s blowing of the turbo-blades. She finds that as she pulls the top
of the annular ring rotationally toward herself around axis Y, it refuses to yield toward her and
yields instead only leftward, as its rotating shaft and the plane of the rotating balls all tilt right-
ward and downward around axis X, X’ as before in plane C in a direction at right angles to the
plane of rotation of her pulling. With the machine in static (motionless condition) Goldy pulls
the top of the vertical shaft toward her, and both it and the inner and outer rings immediately
rotate toward her around axis Y between the two main stanchions.
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Stone 9

Goldy next shows the bears how the three-face-bonded tetrahedra-arc in its i.nit%al,.neutral,
nontransmitting state becomes spirally extended positively or negatively to attain its informa-
tion-transmitting state, only with the addition of one more face-bonded tetrahedron. She then
shows that with every twenty tetrahedra the tetrahelix completes approximately one 360 degree
helical revolution (352° 40" exactly), which tetrahelix is the mathematical model employed by
the DNA-RNA helix, discovered by virological scientists (Watson-Crick-Wilkerson) to'be alwayi
transmitting the specific information controlling the design of all biolo.gica.nl species, with that 7
20 of angle (less than 360°) being twist-sprung to introduce the unzipping force necessary to
offspring (or give birth to) any given species’ off-molded offspring from the parent.

Goldy shows how the extended tetrahelix’s skin can be stripped off and land outflatasa tlfree-
row, omni-triangulated, wavilinear ribbon. Goldy then identifies the positively or negatively
asymmetrical tetrahelix patterning with lightning. Goldy then introduce.s Naga - thfe sea serpent
- god of the oceanic world of the ancients. Naga is the wave. Naga is a live tetrahfallx. At sea the
wavilinear profile of Naga’s back always rims the horizon. The ancient. Hebraic language of
the earliest biblical scripture came to contain the word “nachash”, which means serpent, or
“whisper,” or “divine” (the ch being a guttural or g sound) - i.e., Naga and N,::c‘l‘mshol (0:
Nagashol) means “the sea,” and the root verb nacha (= Naga) means to “lead,” “conduct,
“guide,” and Nacha - pronounced Naga - is also the name of the ancient seafarer N(O)(A)

(C)H - Noah.
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Stone 10

When the god of the sea Naga tidally pentrates the river mouths of the land, as seen from the
high mountain, his snakes shape is clearly revealed by the river’s shape. The Japanese word
for river, Nagala, indicates that the ancient water people looked upon the riverbanks and beds
as constituting the female organ of the land being sexually intruded by Naga, god of the sea, as
the oceanic tides pulsed inwardly and outwardly for great distances at the lower extremities of
the rivers. The early humans sensed and revered the greater pattern events of Universe as mani-
ffesu'ng an ever and everywhere presence of a knowing and life-giving, supporting, and termina-
ting competence vastly greater than that of humans. They saw themselves and all that they
could see including the sun, moon, and stars as having only minuscule local parts in an organic

Yvhole whose shape and size transcended both the ranges of their vision and the scope of their
imagining.
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Stone 11

Goldy reasons that because all human beings are always born naked, ignorant and helpless yet
chromosomally programmed to experience periodic hunger, thirst, curiosity, and the procreative
urge - and are thereby provoked to search and learn only by trial and error, to discover for
themselves how best to cope in general - their nakedness and organic structuring primarily
60-percent water, which requires frequent replenishment, combines with the fact of water’s
small temperature range between freezing and boiling to make it immediately clear that naked
humans could not be born nakedly and survive north of the freezing line or in arid desert or
where any large carnivorous animals could swallow their for-months-helpless babies. By far the
most favorable localities and conditions for successful inauguration of human life, to be found
anywhere around planet earth, would be those environmental conditions unique to the barrier-
reef-encircled and mountain-island-centered coral atolls formed atop extinct volcanoes in the
southern seas of the Pacific and Indian oceans. Here we have the beautiful, clear, shoal water
lying protected within the circular Great Barrier reef of coral against which great ocean waves
thunder and spend their massive power. Lagoons, temperatured ideally for prolonged human
immersion, lie inside the reef and abound with fish and all other most ideal primitive environ-
mental conditions for nurturing naked humans. Beautiful shoal beaches make easy walking into
and out of the water while high palm-tree coconuts, full of milk, fall thumping to the ground,
and humans may find a host of fruits and no wild animals. Here humans quickly learned that
wood floats and stones sink.
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Stone 12

Goldy and the bears now discuss the fact that when the atoll-incubated humans first began to
penetrate the mainland, they dug vast systems of canals into the shorelands to extend and com-
plement their normal sea life support with additional life support grown in the freshwater-fed
fields and paddies lying adjacent to their saltwater canals, which latter served to float their
life-support boat cargoes to their floating water markets. Their half-water, half-land life gave
these oceanic people the opportunity of capturing, taming, and domesticating both animals and
vegetation by inbreeding them for emphasis of desired life-support characteristics. Thus deve-
loped the earliest, primarily waterborne, canal states which were ruled by kings who were, by
demonstrated facts, the most physically capable of protecting their kingdoms against invaders.
Because no one knew why the physically big and strong ones happened to be born big and
powerful, the legend readily developed that the kings were divinely selected ~ ergo, were living
demigods.

Goldy now draws a picture of what is often mistakenly spoken of by twentieth-century Euro-
pean and American tourists as “temple.” Goldy says, however, that these local demi-universe
models were only to serve the monarch at the time of his death - as a great “step” ladder into
heaven their cosmological model started with a large watery lake surrounding the miniature
world. Centrally within this lake the god of the sea, Naga, sculptured in stone, completely sur-
rounded the perimeter of their square, islanded world. Angkor Wat in Cambodia is the best
remaining example of these cosmological models. It is completely surrounded by a square body
of water which long ago led off by canals to the sea.
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Stone 13

Atoll humans quickly learned that wood floats and stones sink, that a single floating log rolls
and that two floating logs held cross-connected by their branches do not roll,
but provide a structurally stable floating device from which they could fish or dive for edible
mollusks. The atoll dwellers soon learned to build both multilogged rafts and dugout log boats
as well as outrigger-stabilized dugout canoes. Then they learned how to stitch together the palm
tree’s fronds to make combined masts and sails and found that their outrigger canoes could sail
zigzaggingly to windward while rafts could only ride with the ocean currents or drift to leeward
with the wind. The outrigger canoes could be worked (or could “beat”) to windward by a succes-
sion of individual “tackings,” ...at a firmly sail-filling angle, which is about thirty degrees one
side or the other of the direction from which the wind is coming. This produced a low atmos-
pheric pressure on the forward and leeward side of their sails, which, as with twentieth-century
airplane wingfoils, pulled their boats forward in the direction of least resistance, which direc-
tion could be modifyingly controlled by steering oars or paddles. The atoll sailors, ...in their
much-earlier-developed, large, dugout, outrigger canoes, learned to paddle them into the wind
to become, undoubtedly, the first successful westward sea travelers against the prevailing winds.
But this windward travel against the waves took both musclepower and much food to support it,
which curtailed the length of voyaging. Nonetheless, it did make possible for the first time in
history the predetermined (and celestial-navigation-maintained) direction of travel indepen-
dent of the direction of winds and ocean currents. Team paddling powered their voyages of dis-
covery around islands, along seacoasts, and inland to explore the rivers. It established the prin-
cipal mode of travel of the canaled, water-state kings of those four-cornered cosmological
models (of kingly ascent into the realm of the gods).
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Stone 14

Thus the human sailormen worked ever westward and ever farther off shore until in the lower
latitudes of the Indian Ocean their westwardly headed voyaging was reversed by the powerful,
eastwardly flowing Antarctic’s world whirlaround of wind and water. Six thousand miles south
of, unbeknownst to any other, terrestrial humans this eastward world whirlaround distributed
those voyagers into the Pacific, Atlantic, and Indian oceans.

Many of those sailors not washed overboard from their craft and drowned were wrecked and
marooned on the myriad of lonely, barren islands scattered widely apart in the world’s southern
seas. Thus we find waterborne humanity first paddling, then rowing, then sailing determinedly
westward into the wind to follow the life-giving sun’s sky course, gradually working farther off
shore and at their southern extremes of voyaging being unexpectedly caught in and swept along
by the world-around eastward forces to bring about human occupation of many of the very
remote islands of our planet. Those voyagers marooned on lonely islands who found the food,
water, and sheltering means to survive became scavengers of subsequent shipwrecks on the trea-
cherous rocks of those islands. Hundreds and even thousands of generations of remote inbree-
ding developed highly differentiated physical and cultural features.

The historically unprecedented swiftness of 20-century development of the world around
integrating transportation and communication means is now trending to rapidly integrate and
cross-breed back to an average world-human all these isolated increments of humanity of the
islands as well as of those inbred among isolated inland tribes. In this way ever-evolutionary
Universe has contrived first to conserve by isolation all the lessons learned regarding humanity’s
artifact-inventing ingenuity in coping with the most extreme conditions and secondly to synerge-
tically integrate all knowledge for the mutual advantage of all humanity.

513

Stone 15

Traveling ever farther westward against the prevailing winds seemed to say that merchants and
those who patronized them were deliberately contradicting the winds of God’s will. This sailor-
popularized apprehension greatly frustrated realization of the vast wealth potential in the east-
west high-seas trade. For the miracle answer the kings, nobles, and merchants of Mesopotamia
turned to the navigator-astronomer-priests of Babylon. To convince everyone in the new western
world that accounts of any earlier religions or people elsewhere on earth were false, the priests
said that the beginnings of humans in Universe had occurred nearby to Babylon in a garden
called Eden. Their story from then on is well known. What seems pure nonsense in the Garden
of Eden story of the creation of a woman from a man’s rib is explained as follows. Vessels of the
sea are always female because they contain their crews in their interior wombs. The female
“Eve” was the high-seas, world-around-sailable vessel; her great strength developed when navi-
gators discovered the backbone-mounted rib cage employed by Nature in the design of whales,
porpoises, seals and other sea creatures. So man built his high-seas vessel, “Eve,” with strong
wooden ribs rising sidewise from her keel, planked “her” in, then leather-thong-fastened the
planks’ edges together, tied them tightly into the ribs, and pitched her seams. Thus “Eve” the
ship, built from Adam’s rib cage design, was temptingly “led on” by Naga the serpent, god of
the sea, around the world, with Adam aboard. Thus Naga showed Adam, by means of Eve, that
the earth is as round as the apple.
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Stone 16

When the blond-haired Vikings reached Scandinavia, they beached and overturned their large,
powerfully keeled, transversely ribbed, thong-tied and pitch-seamed, longitudinally lap-straked
boats to provide a watertight roof for their snow-covered winter homes. Mounting the boat ends
on wooden “horses,” the Vikings often clustered four boats end to end in the form of a cross
and draped skirts of skins from the gunwales to the ground. This became the cruciform proto-
type of subsequent cathedrals, whose stoneribbed ceilings’ eaves (Eves) became known as the
“nave” - the boat. Most of Austronesia was tropical. There were no snow loads to be supported.
The beached boats were not overturned. The Japanese Austronesians also had reached far
enough northward to have to cope with winter snows in the same manner as had the Vikings.
The Japanese name for the house “roof” is the same as that meaning “bottom of the boat.”
During their long years of voyaging, having no written means of amassing records, the water
people composed many verses chronicling their experiences and those learned relayingly from
previous generations. The Naga chants became the ragas of the Japanese and Balinese, meaning
“the tales of the old people” or the sagas of the Vikings. Rehearsed daily, millennium after mil-
lennium, successive verses were identified with successive ancestors and logs in their rafts or
ribs in their boats. Later turning their boats upside down on the land to protect against the
storms, they developed therefrom ribbed, roofed, and columned buldings for non-seagoing com-
munal purposes, with the ancestors’ features carved on their respective columns.
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Stone 17

The Austronesians caught and domesticated mainland animals millions of years ago. Their horse-
men hunters penetrated inland earliest and fastest, reaching Europe, dwelling and painting
in caves wherein they bleached out during the last Ice Age. In the subsequent Stone Age
these horsemen built strategic citadels, exploited the herders and the fruit, nut, leaves, and root
gatherers. Goldy now draws a map for the Three Bears showing the horsemen’s multimillennia-
earlier five east-to-west caravaning routes and how the evolving Indian Ocean ships could more
swiftly carry much larger cargoes than caravans and how, despite the religiously biased way in
which the priests and scribes chose to write Eurasian history, all of its military struggles were
waged between empires secretly puppeted by the grand masters of the alternate east-west over-
land and water routes. Thus was Emperor Constantine puppeted into shifting Roman Empire
headquarters to command the Bosphorus and reestablish the overland route. Seeking to reestab-
lish the water route the “Holy Grail” drive of the “Crusaders” sought to wrest overland access to
the Indian Ocean from the Moslem Saracens. After 4,000 years of struggling all Near-East-tran-
siting trade was mothballed when Henry “The Navigator” of Portugal inaugurated sailing from
Europe to the Orient via the Atlantic around Africa. Thereafter, a succession of world-ocean
masteries culminated in the East India company’s “British Empire”-puppeted supremacy over
all the world’s oceanic trade routes. This oceanic mastery suddenly terminated in World War Il
when the line-of-supply control shifted into the air and is now shifting again into the airless
ocean of outer nothingness, intervening relativity’s cosmic events.
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Stone 18

The Austronesians assumed that the gods were not concerned with the people but only with
posthumous deifying of the king. With a few millennia of development and proliferation of
technological know-how, tools, physical materials, and building capability, civilization realized
that in addition to equipping the god-monarch for safe passage into the afterlife, it would be
feasible also to assist the nobles to reach the next world. This was done by preparation of elabo-
rate tombs in which were secreted all the riches, food and tools that the king (and later, nobles)
would need in the next life. As millennia passed, so much know-how was accumulated in this
life that during the last millennium B.C. it became technologically feasible to prepare elaborate
mausoleums to enable the rich middle class to migrate safely into the next world. Finally it
became technically feasible to prepare all of humanity for entering into the afterlife. This
occurred at year zero. The concept of a cosmic intellectual integrity governing all Universe that
is utterly concerned only with all humans which cosmic integrity, if properly worshipped and
served, could arrange for the happy afterlife of every devout believer, inspired inception of a
plurality of new people’s religions and two millennia of church, cathedral, temple and mosque
building. In addition to getting all “worthy” people into the next world, ever-multiplying tech-
nical know-how made it successively feasible to take care of the present life, first of kings
(divine right of kings), then nobles (magna carta), then of the well-to-do middle class (Victorian
period) and in the twentieth century for all humanity. This eliminated the necessity for two
worlds - one universe now embraced all.

7

Stone 19

Goldy now elucidates some post-Eden history for the bears. Mycenae was able to control the
floatable line of supply to besiege the static walls of Troy. Homer’s epic probably represents
the first introduction to public knowledge of the changeover in the grand strategy of the world’s
power structure from supreme dependence on the power of the almost invincibly massive high
walls of the great city-states to supreme dependence on the naval architects’ engineeringly
superior control of the lines of supply by deep sea vessels — the waters covering three quarters
of planet earth reached all the river mouths of all continents and islands, outperforming the
separate land-terminalled overland routes. For long the local, fertile lands commanding, city-
states masters had starved the famished outsiders to death. Now the more-with-lessing Myce-
nean sea masters starved the Trojan city-state insiders. Because the Trojans were the progeny of
the overland horsemen, the Mycenean sailormen produced the famous Trojan Horse within
which symbol of seeming acknowledgement of Trojan superiority they hid some fighting men
while deceptively withdrawing their maritime fleet. '

Goldy and the bears soliloquize on the fact that this 2000 B.C. historically lethal moment of
conversion of supremacy from absolute dominance by massiveness to a doing-more-with-less
mastery marked the beginning of a four-millennia development that would culminate at the end
of the twentieth century A.D. in doing so much with so little as finally to be able to support all
humans at an economically sustainable higher standard of living than any have ever experienced,
thus to eliminate altogether the fundamental scarcity syndrome and all lethal interstruggling of
humanity, allowing humanity to become preoccupied with greater problems of Universe, with
which ultimately to cope, humans had been given their minds.
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Stone 20

Goldy says that with the first coinages of humanity now being brought out from Mediterranean
ocean bottoms, one of the most frequent is that of the Phoenician sailor’s symbol - the double-
headed, two-way-facing Janus whose overall contour is that of the Cretan king’s symbol, the
vertical-axis hexagon. Dry-land anthropologists and archaeologists have misinterpreted the
Janus symbol as meaning only that the sailor was a notorious liar, professing to be going one
way but actually going the other. To the maritime archaeologists and anthropologists the Janus
symbol clearly reveals that the sailors knew that they could face in any direction and, traveling
constantly in that great-circle direction, come back to where they started because the earth is a
sphere. The sailor’s symbol was the six-triangle hexagon, for only triangles are structurally
stable. With their keeled, triangularly trussed framing and triangularly rigged ships, navigators
have encircled the spherical earth for aeons. Land people have been historically local and igno-
rantly subservient to the earth’s sphericity, commencing their wall buildings with stone, the
landholding and -guarding people build compressively, squarely, redundantly and heavily, com-
mencing their shipbulding with wood, water people build tensively, curvilinearly, triangularly,
and with utmost efficiency of realized function per each ounce of weight, minute of time, and
erg of energy designedly invested in their “environment controlling” vessels. They must do ever
more with ever less in order to float controllably in any manner of storms while doing so much
with so relatively little.
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Stone 21

Goldy and the bears agree that the Austronesian water people constitute the prime ongoing
organism of human evolution designed and conditioned by multimillion years of experience to
withstand the mania of rationalized selfishness and eventually capable through ever-more-with-
ever-less artifacts of rendering altogether obsolete opportunistic myopia in general. The water
people cannot pretend to themselves, as do the businessmen, that a rectangle is an inherently
stable structure, that the wind, sun, or any other operating facilities of Universe belong to anyone,
or that there exists a seemingly forever lethal inadequacy of human life support purportedly
inherent in the metabolics of planet earth’s biospheric system.

As long as humanity has been convinced of the existence on our planet of an unalterable,
lethally human-life-support inadequacy, just so long is selfishness to be rationalized as being
not only “realistic” but essential in securing the vital needs of those dependent upon the family
“bread-winner” or “bean-guardian,” those who eschew selfishness and commit themselves to
the golden rule are considered to be either ignorant or foolish. Since, however, it is now looming
into ever more widely held knowledge that there is and can continue to be ample life support
for all, both today and tomorrow, for the first time in three million years of known human pre-
sence on this planet, selfishness can no longer be rationalized as inherently valid. This is one of
the most dramatic changes in all history.
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