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einar thorsteinn
collaboration with olafur eliasson

Physics has found no straight lines — has found only waves — physics has found no solids — only high frequency event fields.

UNIVERSE IS NOT CONFORMING TO A THREE DIMENSIONAL PERPENDICULAR-PARALLEL FRAME OF REFERENCE.

The universe of physical energy is always divergently expanding (radiantly) or convergently contracting (gravitationally).
Buckminster Fuller 1895-1983



Our world is an enigmatic place; a place we
all observe every day. And because of our com-
mon, learned definition of things, we assume
that nearly everything is known about our natural,
planetary and cosmological surroundings.

This is our first and most significant mistake;
a mistake that we then build entire social and
cultural structures upon — all of our own creation.
These structures then become our commonly
accepted reality, the “that’s the way it is” of our
existential security.

In this complicated process of human aware-
ness, there is but one trade, or human endeavor,
that has the accepted course of contradicting this
way of thinking, consciously going against our ex-
istential security. This trade, of course, is art.

More than that, it is the outright duty of art to
go this alternate route, to dissemble the rigidity
of our common thought-structures. If art does not
fulfill this purpose, or does not explore the free-
dom of this specific quest, it becomes no more
than decoration for the social elite.

From this perspective, it is easy to under-
stand that without the spectator, art is without
meaning. But further, without an understanding of
our ability to process reality, or an appreciation
of the role the artist can play in this, the spectator
could misinterpret his own role in the larger
observational process through which he ultimately
defines his place in the world.

Ideally, through this observational process
he would draw ever closer to a conclusion of how
the human being is actually put together, and
thus functions. This understanding would event-
ually allow the spectator to iron out his or her
conflicts with existence.

Observation is the very first issue on the
agenda of understanding. And even though forms
and structures are delightful phenomena to ob-
serve and study, once you have played with them
for some years and then put them in their place,
it is their background that then becomes more
interesting.

For me, it has also been like that; moving
from logical ways of how loads can be naturally
supported, through 3D geometric studies
where the capacity of the human brain reaches
its obvious limits, and then on to the multi-dimen-
sionality of things. And then further, where the
human side of observation is investigated, and the
circle is closed.

So today, it is no longer the forms and
structures of the observable phenomenal world
that are my playground / working area. These are
more like a trade | used to work at, and still
can. Instead, it is the conditions of the observer
him-, or herself, on a multi-dimensional level, that
has become my focus of study.

foreword

And as many before me, it is here that | come
into conflict with our present reality structures,
and therefore with our culture. As a matter of fact,
| have to be defined as an artist to get away with it!

It is our western cultural reality that is at stake
here, where, for example, the definition of human
consciousness is so onedimensionally / materialis-
tically defined that it becomes agreeable to call
the intelligence of machines,“artificial intelligence”
orAl.

| should say a few words about multi-dimen-
sionality at this point in order to avoid a misunder-
standing. Our so-called space-time dimension
of the visible universe, is only one dimension of the
many “sandwiched” into our being.

Similar to the invisible zero-point energy field
that penetrates the universe and that our most
creative physicists have managed to present to us
intuitively, the original energy “field” of our being,
which | like to call the “human field”, is also invisible
to us. But it is of ultimate importance to our
existence.

Both fields provide the basis and framework
for known phenomena; on the one hand for
what we know as matter defined with physical
laws, and then for what we know as physical
human beings but are still trying to define. Without
this invisible background, we would not exist as
visible and tangible matter.

In our case, the “human field” happens to be
supported by at least three phenomenal dimen-
sions of different accessibility to — or freedom from
time and space, hence our multidimensionality.
But on top of that, we have a second type of “is
there”, indefinable by our phenomenal standards.

To my satisfaction, | have found a natural
inclination towards these same issues in the work
and philosophical background of Olafur Eliasson.
My part in our collaboration has been to recover
some formal and structural studies from my “attic”,
though still far ahead into the future for many. In
the process, some new things have developed as
well. Some have fit into his aesthetic approach,
others not. But also, | have given structural defini-
tion to some of his new form-finding ideas.

But most important of all in my view, Olafur
has marked himself a good starting point in the
real sense of what art stands for. Thus, conscious-
ly or not, he is able to work towards “breaking
up the rigidity of our common thought-structures”
with his art.

This process will function as one more
stepping stone on the long road that will ultimately
lead us all towards a new and less destructive
reality.

Berlin, August 20th 2002
Einar Thorsteinn
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geodesic domes

“In January 1964, | was just some three
months into my architecture studies at the
Technical University of Hannover in then-West
Germany when something crashed into my
consciousness that still matters to me.

At that intersection in time (just seven
weeks earlier president Jack Kennedy had
been shot to death in Dallas Texas), | received
through the mail my new issue of TIME maga-
zine. And with a mixture of awe and surprise,
my gaze was fixed upon an unusual, but
beautiful, picture on the cover by the Russian-
American painter Artzybasheff.

This picture spoke volumes to me then
without thinking, or having to refer to what
| already knew, and an immediate deja-vu type
of recognition took place: “This is it” — like it
had always been...

The man on the cover, of course, was
Richard Buckminster Fuller, someone | had yet
to hear anything about. He was pictured
there with a geodesic dome on the top of his
bald head. And around him were a few of
his objects, all very fascinating to me.

Anyway, at this very instant | knew from
my internal dimension that this was the correct
way to go in architecture. And | later proceed-
ed to go this sustainable way.

This was my first contact with geodesic
domes, almost forty years ago.”

“Although | am sure most people have
heard of geodesic domes, it is not without rea-
son that a few facts about this fivefold sym-
metry structure should be mentioned here.

In historic architectural retrospect, the
construction of a dome was a step in material
efficiency due to form comparable to the
Roman arch. Only in this case, the construc-
tion is comprised of a pretty complex, doubly-
curved surface, whereas the Roman arches
were one-directionally curved, and thus a
more simple concept.

Through many centuries of known cul-
tural history, only a few, however large, masonry
domes from ancient times are known today.

But then, as the industrial revolution
could not be stopped any longer, the idea of
mass-produced components was born. And
it would follow that a geometric division of the
dome into components was needed to pro-
duce them.

There exist two German books from the
middle of the 19th century that took on this
new challenge. As a result, it should surprise
no one that by 1923, the first metallic geodesic
domes were constructed by the Zeiss lkon
Factory in Jena, Germany.

They were only used, however, as the
rigid interior structure of ferro-cement domes
for astronomical centers. This was done in
connection with a visual demonstration tech-
nique developed by that company. The engin-
eer and developer of these first geodesic
domes was Walter Bauersfeld.

Much later, or in 1949, after all those
German structures had been destroyed, along
came Buckminster Fuller, a man of many tal-
ents, who rediscovered the usefulness of the
dome. And he received a patent on certain
construction details.

Domes were only one of his many pro-
jects, however he came to be known best
for them. And he is today the Father of the
Geodesic Domes.”
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“In April 1996, Olafur Eliasson came to
my Constructions Lab-Studio in Alafoss in Ice-
land because he wanted to do a new object
for an exhibition of the Museum of Modern Art
Arken in Copenhagen.

What he had in mind were a trio of dome
grid structures made of steel. In this case
the joints (where the grid is joined together)
were to be welded, making it possible to
reduce the structure down to pentagons and
hexagons. This gave the structure an unusual
look.

After some research it was decided to
do two dome parts of the same relative high
frequency — 18 FQ — and one of less frequency
or 6 FQ. In the end however the 6 FQ one was
dropped from the art piece due to economy.”




“Usually the fivefold symmetry polyhe-
drons, both of the so-called Platonic and Arki-
median type, form the background for a
geodesic dome. The one most often used is
the Icosahedron, made of twenty same
form equilateral triangles.

To form the double curvature, each of
these triangles is then divided into 4, 9,16, 25,
or more, smaller triangles. And they are in turn
superimposed on a spherical surface with
the same radius as the vertex radius of the Ico-
sahedron.

So-called frequencies of a dome tell us
how often the basic edge of an Icosahedron is
divided. Or how tight the triangulated grid is
on the spherical face.

A 2 FQ s the smallest frequency possible
and that number in second power —or 4 —
delivers the number of new smaller triangles
formed in each Icosahedron triangle.

There are many geometric variations
possible for a geodesic dome, both to start out
from different polyhedrons and to divide the
basic triangles differently. Or to choose a geo-
metric pattern that adjusts to certain prefer-
ences. Ellipsoid structures can be produced in
this way, as well. Instead of using triangles,
one can change them into hexagons and pen-

One enigma of geodesic domes is that
there are always 12 pentagonal forms on such
a sphere (or about 6 on a dome) but any
number of different hexagons can be used.

Generally it is advisable to use only
frequencies that are the multiplication of the
number 3. This is because of geometry. In
this case, one will have the fewest kinds of ele-
ment types, preferable for any production.

In this way, the American residential geo-
desic dome has 3 FQ but because of adjust-
ment to a flat foundation it has three types
of triangles instead of only two that a normal
3 FQneeds.”
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“I first had contact with Buckminster
Fuller (or Bucky as we used to call him), in the
summer of 1966. | had just finished a student
university project at the industrial design de-
partment with Professor Jansen of the Techni-
cal University of Hannover.

It was the ground breaking “spherical
house” for me. | designed a three-story apart-
ment into a 1000 CM diameter sphere, com-
plete with interior design and even appropriate
city structure outlines.

| naturally sent a copy to Bucky, and his
wife Ann answered my letter in a friendly tone.
| later showed that letter to Bucky and it sur-
prised him to see that his wife had taken some
load off his back in this way, probably answer-
ing lots of other students’ letters to Bucky.

In 1969 when | was working as an archi-
tect at Frei Otto’s Atelier Warmbronn near
Stuttgart in West Germany, | needed to contact
Bucky again because of a project | was doing
there.

But it was in 1975 that | first met Bucky
in Iceland and we had many discussions
about various subjects. | soon found out that
his interests were far and wide but somehow
always connected through humanity’s
success as the intelligent species of Space-
ship Earth.

This first meeting with Bucky rekindled
my interest in geometry. | soon found some
intriguing regularities that | absolutely had
to do research on. | am still working on them.

That led to my first book in1977: “Na-
ture’'s Forms”, for which Bucky selected the title
and also wrote the foreword. He came again
to Iceland that year, and then once more for
the last time in 1979.

That same year, | visited Bucky and Ann
in California where they stayed the winter.

I met up with him in Philadelphia, too, where
he had his main office. | particularly remember
Bucky cooking fish for us in the motel in Santa
Monica where we all stayed.

Bucky was a delightful source of ideas, TJE:I'

most of which were so sensible that they
are still not considered acceptable into our
culture, except as a side show.”

y means of a sudden realization
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“In the summer of 1996 Olafur showed
what | like to call his “frozen raindrops” at the
Manifesta in Rotterdam. For this project, he
needed to add a dark enclosure, as the strobe
light effect is only visible in the dark.

His solution was to have the Trefjar com-
pany in Hafnarfjoerdur, where his grandparents
live, do one more fiberglass dome for him.

This production of fiberglass domesin
Iceland is a 22 years old story — starting out to
secure a housing over drilled geothermal
holes at Krafla.”
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“There are basically two different con-
structive methods for building geodesic
domes. One is as a grid that has beams,
connected at the ends in joints. The other has
plates added together and connected along
the edges. | designed my first “plate” geodesic
dome in 1980. This was for the geothermal
project at Krafla. Later others followed in Ice-
land, as an answer to the energy crisis of
the mid-Seventies was to increase the use of
geothermal energy.

Those weather covers comprised over
twenty years were small fiberglass domes
of different sizes and of different detail design.
As a whole, they consist of some 50 buildings.
After that, some bigger aluminum domes were
built as well, for the same purpose. These can
be seen in some geothermal areas in Iceland.

An alternative use of the same structure
was a radome for the airport at Akureyri in
1984 and a trekkers hut in the highlands near
Myvatn lake.

Plate domes made of plywood followed
this. They were for various uses: a summer-
house, a garage and storage room.

The difference between the two materials
is that the fiberglass elements can be pretty
large, or sensibly up to 50 Sq Ft, whereas the
plywood plates are usually much smaller.

No matter how large or small the building
elements need be, the different frequencies
possible for geodesic domes allows for any
kind of material variation.”
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“The fiberglass dome that Olafur used for
his art piece, that now has been sold to Brazil,
is of this same type. A complete sphere is in
the works as part of an art piece to be exhibited 1
soon. i p

| have always had the opinion that a i = :
complete sphere is a more elegant form than a cassucs setrsammn sses
dome, besides the fact that it has a complete e v, st
structural integrity. | started out my voyage
into the world of geometric structures with my
proposal for a “spherical house” in 1966 in
Hannover.

Bucky’s “flyeyes” dome of 1972 was
also originally designed to be a whole spherical
structure to behold a worldwide deliverable
residential unit.

My second attempt at a spherical
house was the Misawa competition proposal
of 1970. After my return to lceland in 1972,
| rearranged the settings for this home unit
and proposed to use them as apartments for
theological students. The city site was then
intended to be the Hallgrims-church in Reyk-
javik. And in the style of past times | wanted
them to be as close to the church as possible.
So | proposed to add them on top of the
church roof.

This was somehow misunderstood by
the church authorities as disrespectful, but in
fact, it was only logical. The church tower al-
ready had a fast moving elevator so it was ide-
al
for the theological students to get into their
apartments.

It is quite true, on the other hand, that |
had at that time left the religion | was born into.”
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“One of the most important parts of my
activity is research work. Whether it is in the
area of structures and forms, or the phenome-
nal multidimensionality of things.

Of course the former is far easier to ac-
complish, though the latter is more interesting.
Both are a never-ending enterprise.

It is not as though | have only been look-
ing into geodesic domes. But this form was
the first research commission | received from
Olafur Eliasson and therefore we have
started this book with it.

In the years from 1973 t0 1979, | counted
some 16 projects that all had an innovation
aspect but became “branches that died off the
tree” due to circumstances.

In my work for Olafur, there is steady
research going on, both from his and my
side and some will be introduced here. The
spherical fiberglass dome is one such project
already mentioned.

On this page some old research projects
can been seen. They include two types of
tent dome structures, a multi-functional dome
joint for third world use, and another for the

industrial world; two play domes for youthful
players; and still one more spherical home,
this time for the late Mike Driscoll of Houston
Texas. There is a “walking on the water
sphere” that the kids of my old school did and
| had a hand in; a tensegrity “sculpture” of

my students of the Icelandic Academy of Art in
1977; and a turf covered dome.

This last example is one of my contri-
butions to sustainable architecture and turf, as
well, is the traditional way of doing houses in
Iceland.”
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“For the drop factory a major constructive
step was taken in my structural co-work with
Olafur. He needed for the piece a fairly large
mirrored space for his strobe light raindrops.
A geodesic dome was in the discussion
from the start. After looking into some alter-
native domes that fit in with the extremely ex-
pensive double mirrored plates, brand new on
the market, we finally came to a 3-frequency
solution. This one is what | like to call a flat-
bottom type, but the Americans have some
fancy technical name for it.

Other alternatives were a 9 FQ dome
that is also shown here (next page). It was “in”
for some time but then we came back to

3 FQ again.

When that was settled, | did a redevelop-
ment job on an old technical solution for

' thejoints that | proposed years ago. It was im-
portant to have a slim and exquisite joint to
combine with the glassy plates. They are made
of thin aluminum sheets glued both sides onto
a plastic foam plate. | made a timber casting
for the heart piece of the joint, an aluminum
bracket that secures against the twisting
around of the beam-ends, once they have
been fastened together. Aluminum casts
of those were then made in Hafnarfjoerdur
in lceland.

At first | wanted to do just one bracket
that could take all three versions of the 3
FQ type joints. However, it turned out to be
easier to do two versions; one for the two
hexagons and an extra for the pentagons.

In a dome like this there are always six
pentagonal and 40 to 55 hexagonal joints.”

18
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“The drop factory was first exhibited in
the St. Louis Museum of Art in 2000 in the
Wonderland show curated by Rochelle Steiner.
Before that, we had just put it partially
together at Bo Ewald’s workshop in Hvidovre
Denmark where it was manufactured. So we
went over to St. Louis to erect this 5/8 35 Feet
diameter flat-bottomed geodesic dome for
the first time with some knowledgeable people.

Bo is the Danish metal specialist who
manufactures most of the metal pieces for
Olafur and faces ever more complicated geo-
metric works without ever saying: “No. | can’t
doit.” — Well until now. But we are working on
it...

If the manufacturer of some piece here
is not credited, be sure that Bo did it. There
were of course all kinds of problems with the
first erection in St. Louis, as with any proto-
type. For instance, the geometry of the mirrors
had to fit exactly into the steel frame. Fortu-
nately, the guys working for the museum had a
keen eye for angles and a good workshop to
do the necessary adjustment. Thank you guys
~and girls!
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The next time the piece was shown, at
the ZKM in Karlsruhe, it was much easier to
erect, having figured out the best way to do it.
However | want to use the opportunity here
to say — as this is one of my children — that the
new central column erection system for this
dome, now on paper, should be ready the next
time the piece is exhibited. Then it will just
be a piece of cake to move this baby around.

| personally like this art piece very much,
especially the mirrored surface area that gives
it unlimited possibilities, depending on the
surroundings in which it is erected. The more
beautiful the surroundings, the more the dome
will reflect it in a gemlike way. And the inside
has very peculiar light effects that one does
not expect in the least.”

TOE VIEW
WONDERLAND DOME




“In 1973, having returned to Iceland
after nine years of work and study in Germany
—including two years with Frei Otto, the father
of tensile structures — | decided to go into
building research with my own private institute:
Constructions Lab.

At this time in Iceland it was of course an
extremely optimistic enterprise on my behalf.
But somehow | found a few customers who
wanted to live in completely different houses
than what was being built in Iceland at the
time. In this way | slowly managed to build and
develop many versions of geodesic domes
and later, after 1986, | also built them with others
in Denmark.

On top of that, | could use my experience
in this field to sell information and knowledge
of those houses to people all around the
world. This was done first through my com-
pany, Kingdomes, in Houston Texas, founded
there in 1987; and then on the Net, which |
still do.

My philosophy at the beginning of this
enterprise was to combine the feeling of the
traditional Icelandic turf buildings with modern
technology. Knowing my countrymen, | felt
that this old way of building had prematurely
been thrown out the window — in exchange for
the “patent solution”: “the mighty concrete”.
The final solution of building, they thought. Far
away from it!

By doing this, | realized something we
were not taught in the schools of architecture:
that living in the mainstream architecture is like
dressing up in a tailcoat.

You are visualizing what you want others
to think of you.

However, if you want your customers to
feel good, then build “jeans-houses” for them.
One may not even be able to photograph
them elegantly but people will relax their total
being in that kind of a house.

Bucky Fuller, a man born in the nine-
teenth century, showed me the way at the be-
ginning. And | have always been thankful for
his input into our modern day process of
thought.” s
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“In 1998, Olafur received a commission to
do a new piece in Holbaek in Denmark. Because
of the setting in a beautiful garden on the north
coast of Sjaeland, he wanted to do a pavilion. This
was his first in a series of pavilions.

A pavilion is an idea of transparent architec-
ture, and it is connected to his vision that the
spectator has to become a part of the art. The
spectator must find his own meaning, if not his
own activity, in the work, or else the artist’s work
is futile.

Anyway, in this new territory it was impor-
tant to find something with a real or natural
meaning behind it that would constitute the tex-
ture of the piece; and as well, could be practically
made in metal.

To find the form itself was less of a problem.
But somehow form and texture had to get along.

Now, | make no secret of it that mathematics
is one of my main interests, particularly 3D
geometry. And in later years, to my satisfaction,
more and more has been discovered through
free thinking scientists that points to an underly-
ing mathematical hyper-structure that is behind
all of creation — some say, in the one-dimensional
space that supports the regular three-dimen-
sional one we all know.

This is particularly interesting in view of the
present day discussions about genetics on one
hand, and the “Big-bang” on the other. Both are
just “what seems to be so” in comparison to the
mathematics that functions behind all there is.

Without going too far into these matters,
| want to point out new theories like “Global
Scaling” and the part of mathematics in the
forming of all life forms, to support my view.

To make a long story short, for the pavil-
ion to be, we decided to use the Ammann lines
discovered with X-ray spectroscopy in 1984
and serve as the very start of a new science
called quasi-crystals that since then has
been a subject of much research all over the
globe.

On the following pages | will go into
the peculiarities of this new science. But for
the moment let me say that Ammann lines
are five sets of lines crossing each other at
108°/72° degree angles. Each set of lines has
a rhythmic distance between them in the exact
ratios A B B A B. Where A stands for the num-
ber 1.000000000 and B stands for the number
1.618033988. |.e. they have a golden ratio,
another theme frequently mentioned in this
book.”
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“The Holbaek pavilion is a round piece of
architecture, 25 Feet in diameter and 10 Feet
high. It has curved edges to the top, which
to the passers-by makes it look like a dome.
The pavilion has four doors open to the four
main directions: North, South, East and West.

The main feature of the pavilion is the
fivefold symmetry metal grid made of steel
built on the Ammann lines. In the walls, the
lines are quite regular but as the wall curves to

the center it becomes more and more chaotic.

This was quite a challenge to solve — but
only the beginning of more chaotic geometry
in Olafur’s work as we will be coming to.

In the pavilion’s center is a circular pond
that reflects the structure. But not only that, its
shadows also fall on the water surface, as
well. The reflections of the grid mix with the
shadows.

A small waterway leads into the pond.
There is a very fine Tao like tranquility to the
whole setting.”

“Now, you might already be thinking:
What is the significance of fivefold symmetry?
And what does it have to do with nature?

Fivefold symmetry is one of the many
symmetries that nature uses in structuring and
therefore it is its law. One can find them for in-
stance in living biological forms. To name an
example of this natural structuring, there are
crystalline forms that emerge through these
laws — or should we call them mathematical
rules — through so-called self-organization.

Until 1984, scientists were of the opinion
that natural crystals —i.e. the way molecules
“self-organize” in compact form — only existed
in multiples of the number two: twofold,
fourfold etc. symmetries, or in orders directly
related to those.

But more that just crystals, most
living entities are organized in very definite
symmetries.

One example of twofold symmetry is the
left and right part of the human body. An
example of a fourfold symmetry is a square, or
an eightfold a cube. Towards the end of the
twentieth century the existence of odd num-
bers like fivefold symmetry were still unknown
in “self-organizing” forms like crystals. But still
they existed. They just remained undis-
covered for 84% of the time span of the last
century.

This all changed in the beginning of the
eighties when the Israeli scientist Dan Stech-
man took it on himself to study more closely
the stack of “unknowns” of the three now-
famous X-ray pictures stacks collected over
many decades by scientists all over the
world. The other two clearly being of crystals
(periodic structures), and glass (non-periodic
structures).

He finally discovered that this as yet
undefined stack had spectral dots, or diffrac-
tion patterns, that were semi-periodic, or
ordered in a rhythm that — not surprisingly —

f ¢ e o y Lk, : turned out to be the golden ratio pattern.
L i', . : | nr ] : = g 1 : 15 ¥enn ) This is the same as fivefold symmetry. The
I [ o ey . o Sy, i crystal forms related to these as yet undefined
[[™ ~ 1 W Rl e 5, ; i s v Tl X-ray picture stacks were henceforth called

quasicrystals, or 'almost crystals.’
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| remember listening to Stechman at
a conference in 1995 in Alexandria, Virginia. He
described to us how this all came about and
then asked the audience: “How is it that
nobody looked into this — as it seems so obvi-
ous — years before?” As an answer, | stood
up and told the audience my theory that once
science declares something cannot exist —
no one bothers looking. The malls of science
are full of merchandise but no one comes
shopping. This proves that a scientist is gen-
erally a herd animal.

At about the same time, the scientists
Steinhardt, Levine and Ammann collaborated to
discover that the relationships in the semi-
periodic diffraction patterns were of the golden
ratio. From that we have the “Ammann”-lines.

Those fivefold symmetry lines can for
instance lay on top of a flat surface correspon-
ding to a fivefold symmetry Penrose tiles
on the same surface. However the Penrose tiles
must then have a very regular pattern. Gen-
erally they can be laid down in various, more
or less chaotic patterns.

Now Penrose tiles are very well known
no-gap space filling tiles of more than one
geometric form. They will fill in a surface of any
size with no holes left. They can for example
be two rhombes that because of their built-
in angles have — you guessed it — fivefold sym-
metry qualities.

Penrose tiles are rare but actual tiles
named after the discoverer of the 2D “self-
growth” natural system. And for those interest-
ed in geometry, it is worth mentioning that
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the “older” Penrose proposed many things to
his friend M.C. Escher, such as the optical trick
of water running upwards, that Escher then
made famous in his art work.

There also exists a 3D version of the
Penrose tiles, the Thin one and the Fat one that
we will be coming to discuss later.

[ ' Egn
The Ammann lines have the distance A-
B-B-A-B-A between them as we have already I V e O C e I I I l g

mentioned. And B — which is longer —to A are
in the golden ratio proportion —1:
1,618033988749894848204586...

Of course, the five platonic solids Tetra-
hedron, Cube, Octahedron, Dodecahedron
and Icosahedron have been very well known
all along — it had just not been discovered until
1984 that nature uses all of them in crystals!

Such is the way of science: the most
obvious is denied as long as no proof can be
presented. And therefore in cases of non-
provable phenomena material- science as a
tool is not very useful...

Anyway, the next step for science is
obviously to prove that the three symmetries
of the Platonic solids are really just three
versions of one symmetrical field. This is what
the present discussion of fivefold symmetry
and quasicrystals should be all about.

Because of this connection with “how
things are”, Olafur Eliasson has used some of
this natural forming in his art pieces.”

e

“The same fivefold theme was used again..ﬁ-- e
in 1998 in two small exhibitions in Leipzig i ?th 1
and Freising; as an aluminum wall in Leipzig ;
and as a tensional structure in a hall in Freising
with lights attached.

Both were a preparation for the next
constructive step in 2000. At that time a major -
exhibition of Olafur’s work was held in Graz
in Austria and for the occasion a new piece
was developed: the fivefold tunnel that
follows on the next page.”
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“The Fivefold Symmetry Tunnel was
first made for an exhibition in Graz in Austria in
the spring of 2000. It has a similar fivefold
symmetry pattern structure in its three pieces.
Each of them is twelve feet long and about
eight feet high. They can either be put one in-
side the other — and still the lines will fit to

an overall pattern. Or, they can be extended to
form a 36 Feet long walk-trough art piece.

The geometry of the Ammann lines is a
study all by itself. Although they look chaotic
to the eye, they have a very special growth
regularity and the patterns they form does not
repeat itself similarly to triangular, hexagonal
or square patterns.

One more interesting thing is that no
matter how the placing of the lines ABBAB is
started, they will always have one center-point.
Where ever one starts, the pattern repeats
itself in a circular form like waves on a water
surface.

This can be seen by pentagonal
“stars” that are formed by the lines, now and
again. They are most numerous around the
center point (or 25 types), but then occur rarely
as one moves away from it.

The distance between each two stars
is the same. By connecting them a decagon is
most often formed. It is well known that the
relationship of the radius of a decagon to its
edge exhibits the golden ratio again: 1 to
1,6180339887..."
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The roof parts of the Holbaek pavilion
were just such a chaotic site and the solution
had to be designed as it was not found in
any natural mathematical self- organization.
But the question of how would a round pavilion
with a regular domed top fit to a fivefold sur-
face pattern was raised.

To answer this question, the first small
pavilions were made as models. But the
chaotic domain itself had some essence to it,
bringing us to the piece “Fivefold eye”, shown
here with a round mirror as a basis.

In the same category is the following
step, a complete spherical version that we will
be coming to.

If one is regarding at these chaotic looking
domes and spheres one would never guess
that beneath this pattern in a regular golden
ratio pattern. Admittedly, only in the equator
area of both.

Parallel to this development, another
model study was made that described how
the Ammann lines would fit naturally on a
Pentagonal Dodecahedron. This piece has the
working name “Fivefold Dodeca Net” as it has
not been overworked and turned into an art
piece. There is more than one way to do the
patterning of a Dodecahedron, but as the lines
have to flow from one surface to the next in
mirror like waves the possibilities come
in certain steps. Naturally the net on one penta-
gonal surface becomes ever more tight as
it moves outwards from the center point of the
system.”

“The next step on the way of develop-
ment for the fivefold theme was a plan to
do a smaller pavilion in 2000. A few model
studies were made that still remain and have
not been executed yet. But as a side step,
the following developed.

Already in 1998 when the fivefold
symmetry pavilion in Holbaek was in the plan-
ning stage we were confronted with the dif-
ference between a fivefold regularity in none
to one directionally curved surfaces and then
the total chaos in a double curved surface.
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‘iﬁﬁ# “Now fivefold symmetry
i W . is more than just the Ammann
‘#1; lines that we have seen in some vari-
ations in the art projects on the preced-
ing pages. Within quasi-crystallography,
of course there exists more than 2D surfaces
described by the Ammann lines, or if you will:
Penrose tiles.
3D fivefold space properties are now
being studied intensely at almost every major
university on our globe. To point it out in
understandable terms, it is the so-called Icosa
—Docdeca symmetries, i. €. related to the
space within those polyhedrons.
The quest for this academic research
is to understand and define those spaces. For
instance, why do crystals also grow in this
pattern even though their spaces are not all-
space-filling (meaning when the forms are
added no vacant spaces remain)?”

s

""I-‘ll-hl-i'l-.-.‘




Or. -brgy B St L (Ot

“It was only logical to go next to a com-
plete sphere with the same chaotic pattern.
However, its lines are still built on fivefold sym-
metry and the golden ratio.

Right now there is work in progress for
an art piece by Olafur to be built in downtown
Munich, based on these principles. Itis a
1000 CM diameter sphere that will be hung into
a pentagonal backyard in the new main
offices of a major German bank.

Of course, it takes considerable time
and a group of specialists to complete such a
task. But depending on the schedule of this
book and the art project, we may be able
to add two more pages to here on this project.

On these pages, model studies and
some computer drawings of this piece are
shown, now called the “Fivefold sphere” as a
working title.

The art piece will be erected on the roof
of the bank around a central scaffolding
structure that happens to be a flat-bottomed
3 FQ geodesic sphere. This simultaneously
secures the minimum material costs for
the supporting structure, and gives as a bonus,
two metal geodesic domes, one 3/8 and
the other 5/8 when the art piece is finished —
a recycling enterprise.

The five different layers forming the pat-
tern are of 6” polished stainless steel “bands”.
They will be mounted on the geodesic sphere
and then spot welded into one structure.”
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avilion

“Early in 1999 Olafur was invited to
exhibit one major piece at the Venice Biennale.
In the beginning he had a tensile tunnel in mind
(and we will be coming to that proposal) but
because of conditions at the site this was not
possible. However, there was little time left.

Just as | was beginning to think nothing
would come of it, | received a fax from him
to Bremerhaven. This fax is here on this page.

It was a new proposal for a pavilion
made of spirals and little else. A very interest-
ing piece and | set immediately to work on the
kitchen table in my fianceé’s home.

This then became The Spiral Pavilion
that was first exhibited in Venice 1999 and is
now in Bielefeld Germany. Later another
“branch” on Olafur’s art-tree developed from
this unique geometry. And we will look into
this on the next few pages.

The story of this art piece is not without
irony. The first piece executed and exhibited
was so badly damaged on the way to Venice
that a new one had to be made after it was
sold. However the insurance company insisted
that the first be destroyed. Consequently, it
is now exhibited only for divers and fish at the
bottom of the sea outside Venice.

The Spiral Pavilion is a round walk-in
art piece or installation — made of two parallel
circular walls that are covered with an arch
between them. They form a round never-end-
ing tunnel enclosing an inner uncovered
space. There are two doors into the tunnel:
one into the outer wall and the other opposite
to that, in the inner wall. The latter emerges
into the inner, uncovered space.
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“The Spiral Tower is a smaller piece of
similar idea. It had a long development period
but was made in record time. It has an outer
diameter of 11 Feet, an inner diameter of
5,5 Feet and a height of 14 Feet. The walls and
arches of the Spiral Tower are made of spiral
tubes also that start on the outside with an
18°degree angle, climb up to the top of the
arch and then going on to the bottom of the
inner wall. In doing so, each tube has now
covered two and a half circles of the pavilion
periphery. — This art piece is now in a private
collection in New York.”
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“As one can see when looking at the
top of the spiral pavilion models, from here it
looks just like a doughnut.

The idea also soon emerged after we
received a book on the mathematics behind
the structures of living creatures, to do a
doughnut version of the piece.

The first was done for an exhibition in
Graz in 2000. And as it sometimes happens,
two variations of the doughnuts emerged:
one made of separate rings added to a dough-
nut and then another that is made of one
complete spiral.

Now, what drew my interest to the
doughnut, or torus knot, is the fact that they
exist in nature with these geometric properties.

In the fascinating book Life’s Other
Secret - The New Mathematics of the Living
World - by lan Stewart, there is a chapter
named: The Frozen Accident, a reference to
Francis Crick’s theory of the same name from
1968. lan Stewart however implies with his
“frozen accident” that Crick may be wrong,
which is quite another matter. | guess it is simply
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a matter of mathematics versus genetics as
an explanation of biological life that is the
issue here.

The chapter is all about the problems
of finding a solution to the DNA biochemistry.
For instance, one objective is to find the shape
of DNA strands when in solution and not in
crystalline form, as is usually required. There
is a great difference between the real form
of a DNA strand and what will show when it
is pressed between two glass plates under
a microscope!

Stewart says here: “As we know the
DNA double helix is made of two intertwined
strands. When enzymes cut and then rejoin
the molecule, the resulting strands form
tangled knots and links. A fundamental prob-
lem is to work out which knot or link you
are seeing; your interpretation of the experi-
ment depends upon doing so.”

Lots of the DNA knots have 13 crossings
even if only single stands, i.e. they then inter-
twine each other 13 times. But any other num-
ber can be geometrically acquired. A single
strand of that type can be a TORUS KNOT. In
a geometrically cleaned version it would look
like a doughnut formed by a string that has
been winded around and around through the
center hole until its ends again fit together.
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The Double Doughnut is still another
proposal not yet executed. Others in the works
are the Tetra Helix Doughnut, the Double
Moebius Doughnut and the Folded Doughnut.
Model studies of those can be seen here.

Of the first Doughnuts, all are made of
exact circles except one — Doughnut Il — which
is similar to a DNA strand: it has an endless
loop. Geometrically the circles of the executed
doughnuts run 90° degree to the strand of a
regular biological torus knot. They are held in
place by three doughnut section-circles.

This is by choice and can be considered as a
first step into this mathematical aspect of
“life’s other secret”.

i

Ex
-, B

Through studying the topology of such
knots in the method of the “Jones polynomials”
(as discovered in 1984 by a New Zealander
of the same name) and how they can “change
when cut and rejoined, biologists and mathe-
maticians are now beginning to unravel the
secrets of DNA enzyme activity”.

Exactly at this point we have a reference
to the doughnuts series by Olafur Eliasson
on this page. Geometrically, they are torus knots
and have in my personal opinion to do with
“the nature of things”; a reference to the over-
lap between mathematics and genetics.

— ; The doughnut series, which started in
e — YL Eliasson’s Studio in December 1999, is again
p—pe related to the Spiral Pavilion in Bielefeld — first

—

- - _'f' ki ! exhibited in Venice in the spring of 1999, To
Y T ,.".::..."'#-."h.. ""f '??P ; "_'Fl'h ' date, three different medium-sized steel dough-
a0 o Pl = AR L 5 T -ii'_:'.r ! nuts have been executed and exhibited.
e L e o There is one more proposal for a “walk through”
% / ¥ doughnut pavilion of steel. And two doughnuts
! of neon lights have been exhibited: the Red
and Blue ones. The former has a built-in timer

that let’s the light “move” in circles.
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neon doughnut

“Here on these pages is a mixture of all
the doughnut studies and art pieces in the
doughnut series.

Although | call it a “series”, for a lack of
a better word, every one of the proposed and
exhibited art pieces are different.

Basically they all have to do with spirals,
the way water moves in a natural way when
it is not pressed into tubes or straight water-
ways.

Here our inspiration is the work of Walter
Schauberger of prewar Austria who studied
the nature of water better than anyone has
since. One of the things he found out was that
if water is allowed to move inside spiraling
tubes the resistance at the tubes wall goes
down to zero for the right spiral form.

Another friend of mine, Walter Baum-
gartner in the USA, developed new tubes
in this fashion. They had a straight form on the
outside but had spiraling walls inside. This
worked fine for transportation of fluids. How-
ever, the industry was not interested — who
really wants to save energy?

The Neon Doughnuts Blue and Red were
a combination of two projects. First the plan
was to do some experimenting with 3D neon
geometry. It came to a double Tetrahedron
“wedding” or a Tetra — Star but that got stuck
in the tubes. The follow up was then the
Neon Doughnut.

As mentioned before, there are a num-
ber of doughnut studies in the works: The
Double Doughnut, which follows on the next
foldout. Others are the Tetra Helix Doughnut,
the Double Moebius Doughnut and the Folded
Doughnut.

Then some variations on the fixtures of
the spirals can be seen on these pages.”

52 53



“The Double Doughnut is still a model
study but has some promises to become
a “walk-through” piece of art. That would then
have to be a rather large piece. The way that
spiral doughnuts can be connected together
is a “next to impossible” kind of geometry.
But it is here one finds out why every torus
knot in nature has both a left/right design and
two possibilities for “vector lines”. | prefer to
call it the 90°degree crossing of two different
but natural spirals.”
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golden ratio pavilion

“We are now moving slowly to a point
where we exit torus knots geometry but come
into contact with some basic geometric options
in the way structures can be executed —
basic in the sense that it is very much a part of
nature’s mathematics.

Of course the structure of geodesic
domes, that we have already mentioned, are
very near to the polyhedral 3D world and
the fivefold symmetry part of it. Therefore they
are also related to basic geometry and to
the golden ratio.

No matter how we try to avoid it the
golden ratio is one of the landmarks of natural
structures.

Now, everyone has probably heard that
term before, but few may still understand
the significance of it.

So, before we reveal the background
of the Golden Ratio Pavilion, a few words about
the golden ratio.

The term has admittedly a romantic
flair to it, probably because its use became very
popular again way back in the Renaissance.
And it seems that everyone from artists to
architects and alchemists to mystics made use
of it to prove different points. Today the
biologists have joined this group by studying
the mathematics of growing / living forms
and observing the golden ratio all over again.

In his book: “Life’s Other Secret”, lan
Stewart has a chapter on this specific ratio and
explains with the example of flower casing —
i.e. how a flowers growth patterns self organ-
ize, as in the spacing of primordia in a bud.

An efficient casing is not just a good idea for a
flower to use but also sensible. A spiral
pattern of this kind with the divergence angle
0f137°,50776 degrees has the most efficient
packing. This angle is the one between each
of two buds forming the spiral. This is shown
here under (b). However only a small differ-
ence of 137°,3 (a) or 137°,6 degrees (c) gives
far less efficiency and produces gaps between
the buds. The precise natural divergence
angle is found by dividing 360° in the golden
ration: 222°,49223 and 137°,50776.

But in a bud there are of course two
sets of spirals forming: one going in clockwise
direction and the other counter-clockwise.
Both are golden ratio spirals. But in order to
have both spirals, no other angle than the
137°,5/222°,5is possible.

There is however nothing mysterious
about this happening, for it has been
shown that the mechanism behind this is a
sensible dynamic process of the buds growing
out from the flower’s center and moving as
they grow towards the periphery of the circular
plant form. So the golden ratio is here a con-
sequence of these dynamics rather than a
planned efficiency of packaging.

The same can be found in other plants
like for instance in a cone of a Norway spruce
or an American larch. Or pineapples or daisy
heads for that matter.

The Golden Ratio Pavilion has also
two sets of 3D golden ratio geometric spirals.
But we did not find it for the construction
by studying plants. In 1979, when | was work-
ing heavily on polyhedral geometry, | discovered
—as many have before me — that the three
triangular Platonic “solids” all fit into one an-
other. When the Icosahedron is fitted into an
Octahedron, eight of both sides touch in
full. But there is a specific angle under which
the triangles touch. The smaller has rotated
22°,2387 degrees compared to the larger,
which is also another golden angle. But as a
result, now the smaller divides the edge of the
larger in the golden ratio. — More than that
the three new, smaller triangles formed by
the intersection of the Icosa — Octa triangles
away from the center have the edge ratios
1:1,414214 and 1,618033 all three main ratios
found in nature.
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o As | played around with this harmonic Je
- system with larger and smaller triangles i
?ﬂ“ '-‘r"'“-,_. around the same center, | saw a spiraling I
"qﬁﬁ'} movement going into and out from the center.
t, +"-'r::'a : By combining the golden ratio cutting points
LT on the edges with a drawn line in and out from
F»'f_f the center, there emerged two sets of crossing
- spirals. One going faster to the periphery,
the other curving slower on the way outwards.
The spiral divergence angles are not
137°,5 degrees here but 97°,761243 and o |
142°,238756 (parts of 240°) and the sinus —— .
number of those two are — you guessed it — There is another well-known golden
also in the golden ratio! ratio spiral; the one shown in every book
To find the two spirals in flat form the about this issue. However, until now, the
best way is to draw a 5,236 triangle. Section double set | found in 1979 has only been
all its three linesin1t01,618... or 2,0” to shown in this book. h
3,236” in the same clockwise direction. Then Some traditional ways to find the golden
connect the new dots to form a new smaller ratio by drawing are shown here. But mathe-
triangle inside the first. The length of the new matically, the exact number equals the square
lines will be 2,0” x Sq Ft of 2.0 = 2,828" root of five divided by two, plus half.
Continue sectioning all other thus The best known irrational number of the
formed new triangles in the same way to make golden ratio is 1 to 1,618 033 988 749 894
progressively smaller ones until you have to 848 204 586... On another page here there
stop. Now you can start to draw a spiral line is shown a little under 8000 of its digits
from the center that will enclose one short after the comma.
T _ leg in each of the triangles. And finally draw
1O R another spiral line in the opposite circular o 12 N 7
P k direction that will enclose one long leg in each =V, & ;;,j:" W )
Semirie ';";: of the triangles.These are the set of spirals j ¥ it =l i ,_h_‘: ' "]I L
T mal L we superimposed upon a sphere for the ’ dy = BT
. Golden Ratio Pavilion. We chose to have their L e
= s number on the spheres also approximately in Tl ;' n;r_;' == aig j"'
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As one can see here, the art piece is
made out of two sets of spirals that form two
dome structures. The flatter one is larger. It
has a diameter of 30 Feet and a height of about
11 Feet. The other is smaller and rounder. It
has a diameter of 11 Feet and a height of 7
Feet. They are connected as the smaller one
sits inside an opening in the larger one.

Now another reason for the art piece’s
name, the Golden Ratio Pavilion, is that every
part of it was chosen to be in a golden ratio
in the first or third power.

Starting with the two domes, which are
cut out of whole spheres in this ratio: the larger
has its shorter leg of the divided diameter
as height, and the smaller has the longer leg of
the divided diameter as height.

The volume sizes of the space that
each encloses, cut in this way, have a ratio to
each other that is the golden ratio, but now of
course in third power —1 to 4,23606...

This art piece is now sitting on the
grounds of an art collector’s compound in
south of Sweden. Bo’s workshop produced
the piece in Copenhagen, Denmark.”
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“It was extraordinarily time consuming
to do this work. Since late 1999 many studies
were made but thrown away. On these and
the previous pages are some of these studies.
They all point in the same direction but grow
from loose ends into perfect harmony.

However, as soon as we came down
to the idea of the double spirals in June 2000
in St. Louis things started happening.

To do the study of this project justice, |
also made one model that shows the complete
larger sphere. This is now a possible project
for an art piece. It is one of my favorite pieces
because of the harmony it radiates.

The art piece itself is in my opinion —
although | am involved — a complete success.
Itis just a shame that its location is such
that only a handful of people will see it live.

| want to congratulate the owner of this
piece for his luck to obtain this unique
piece of art.”
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“Some of the intensive studies we did
for the Golden Ratio Pavilion, although not used
in that project, were useful and did not, after
all, land in the waste basket, but rather in the
development drawer.

One of those options was the basis for
an invited competition in downtown Chicago:
The Submerged Garden project.

This was accepted as a project, but
now the total concept of the location has been
altered so it will not come to be executed.

The settings for this art piece were difficult:
A plaza is planned underneath a new high-
rise office building standing in a typical large
American city. It is open to the public and
will be a genuine part of downtown Chicago.
Due to regulations, possible vandalism
and overall maintenance, many things are not
possible here.

The builders probably want to make a
new city landmark by the ground level envi-
ronment so nobody will have any difficulties in
finding this location inside the city.

I had little to do with this project directly,
as | was doing some basic research work. But
Olafur and Sebastian were responsible for most
of the ideas regarding how this finally came
down to earth.”
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“Next we come to polyhedral geometry.
The art piece here, described as “Five in One”
and other projects related to it, have to do with
“The Development Pattern of Geometrical
Structures”, a report on a geometric research
project | carried out in 1975-1979 at the
Constructions Lab in Iceland.

The results of this study pointed to a re-
gular pattern within which the polyhedrons
enfold, i.e. are formed from one another, start-
ing with the simpler forms that then change
into the more complicated polyhedrons. And
also starting with two or fourfold geometry, but
always ending in fivefold geometry.

To find this pattern, a “missing link” had
to be discovered. And once that was done,
everything fell into place.

| will try to restate this in simple language:
Every polyhedron has a “partner”, or another
polyhedron that is closely related to it. There is
a dual connection between the two: The ver-
texes of each fit to the faces of the other. For
instance a cube has an Octahedron as a part-
ner. The former has six faces and eight vertexes,
the latter eight faces and six vertexes. This is a
rule that applies to all polyhedral pairs.

The only polyhedron that has itself as its
partner is the Tetrahedron. It is also the one
at the beginning of a long development pattern.
Each pair can be harmonically fixed into
one geometric compound. Then two things
happen: their faces section each other and
new lines emerge. Secondly, a new enclosure
made of flat faces can be laid on their crossing
edges enclosing them.

These two formations then make the
next two regular polyhedrons, which are also a
polyhedral pair.

The two steps, or transitions, have the
names Frequency and Crossformation.

But there is more to this: after two repetitions
of these two transitions — through which three
polyhedral pairs are fixed in this way —a new
transition takes place. And what has for
instance been fourfold symmetry in all three
pairs, now becomes fivefold symmetry in the
last pair forming.

Here is where my discovery, the “Tango”,
came in: before that Bucky’s “Jitterbug”
transition where a Cuboctahedron transforms
into a lcosahedron, had been established.

But in order to have a complete system, there
was one step missing: the parallel change of

a Rhombic Dodecahedron to Dodecahedron.
This came to be through the Tango transition.
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Similar to how a polyhedral pair can form

a harmonic compound and as all the polyhe-
drons have also a common background and
related size when formed in this way —the

not so complicate polyhedrons, however differ-
ent, also fit exactly into other more complicate
polyhedrons.

In this way five to ten separate Tetra-
hedrons fit into a Dodecahedron. And as two
Tetrahedrons also fit exactly into a cube, five
Cubes also fit exactly into a Dodecahedron.

This is the basis for the 5in 1 art piece
series. This construction can be registered by
our brain as both a complex compound,
or a separate set of Cubes which comprise
the compound, up to two at a time.
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What is interesting here, besides the
outer form seen, is the myriad of small volumes
emerging from the fivefold sectioning inside.
But also, the innermost form is a Rhomic
Triacontahedron.

There is a lot of Golden Ratio here, too.
Then, the edge of a Cube (longer leg) is in the
golden ratio to the edge of a Dodecahedron
(shorter leg).

The following art pieces and projects
have manifested so far around this mathemat-
ical pearl: 5in1 Cubes: Five Wooden Cubes. —
Trans series of seven 5 in1 Cubes — Study
for a look through version of glass. — Study of
the big white model.”
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“3D and polyhedral geometry are usually
spoken of in the same instance. On the next
few pages, we will take a closer look at this
and then end the notes on pure geometry with
some aspects of fivefold symmetry in 2D
geometry.

If one gets the hang of geometry, there is
no way back. And to seriously study geometry
is an irreversible decision to make.

| don’t know how many years | have
spent in this pursuit — when | could have been
playing golf or washing my car... — but | tell
you, | do not regret one second of that time.

One side effect of such a study is the dis-
covery of how surprisingly regular and
harmonic the world of polyhedral geometry is.
In my opinion, these pure mathematical laws
expose to us once more that the universe
is a “planned phenomena”. And also reminds us
of the fact that the polyhedral forms are prob-
ably the only cultural forms in the visible
universe that every possible extraterrestrial
culture will know as the same. These 3D geo-
metrical forms are therefore culturally inde-
pendent.

It would seem that for a first understand-
ing between our world and other universal
citizens, polyhedral geometry would be a good
issue to present.

In my first 1977 book on geometry:
“Nature’s Forms” | wanted to give the children
of today the possibility to get to know the
regularity of geometry and in this way influence
the way they think about the world and their
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part in it. The modeling material that comes
along with the book is now 21 different poly-
hedrons.

Of course in 1977 computers were not
all that important, but still | had planned to do
a computer game along these lines. That idea,
however, never got the “lift-off”. But it is still
on my mind, somewhere.

| also realize that without computeriza-
tion of the subject of polyhedrons there would
be little ground to expect children to look into
this issue.

| have been selling this book the last
25 years and to this day some percentage of
people love to look into the model building
of the most regular polyhedrons presented in
my book.

Since that time | have also found some
new polyhedrons that no name exist for as yet.
Then by applying the Development Pattern
| found in 1976, new polyhedrons will automa-
tically be formed. However without that
pattern our brain is not good enough to find
them. On account of that | have also made
a graph of how the family tree of polyhedrons
looks. On this family tree only a few have yet
been discovered. And most of the new
ones have fivefold symmetry and not two- or
fourfold one.

It is interesting to see how even pretty
regular fivefold symmetry polyhedrons like
Trapezoid Hexacontahedron and Rhombi
Icosidodecahedron undergo a Jitterbug/Tango
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pair transition and once more get a fivefold
symmetry work over.

Now the question becomes: Are they
then of a higher degree of fivefold symmetry or
is this symmetry definition business, where
one makes a big thing out of the difference be-
tween four and fivefold symmetries, perhaps
just a misunderstanding?

This has been the foundation for a long
time study | call the NSU-Theory, or the Natural
Symmetries Unification Theory. Of course it is
still far from being finished.

One thing is sure about the difference
between so-called four and fivefold symmetry
polyhedrons: the former have an option of
“all space filling” qualities whereas the latter
do not. This can for instance easily be demon-
strated by how the “five cubes in one” cut each
other into at least 17 different pieces. Alas
the pieces all have volumes that compared to
each other feature a golden ratio relationship.

However, in 1984 a Japanese mathe-
matician discovered that two different forms:
called the Thin One and the Fat One —two
“skew cubic forms” or a cube which is kind of
twisted or skewed in two different ways — can
fill in the space of the Rhombic Triacontahe-
dron. Ten of each can do the trick.

The interesting thing here is when locked
onto my Development Pattern the cube has
the volume 1.00000000 and the Rhombic
Triacontahedron has the volume 2.500000000.
Whereas in comparison the lcosahedron has
the volume 2.181694989 and Dodecahedron
has the volume 1.809016994.

| have come to the conclusion that the
number 2.5 is both a rational number and
a golden ration number, even though these are
normally irrational numbers.

As a result, the volumes of the Fat and
Thin Ones added together are 0.25000000, or
0.154508497 on the one hand, and
0.095491502 on the other. Of course a golden
ratio once more.

If one wants to go on from here and start
adding more Fat and Thin ones together to fill
in all space there will sometimes develop “all
space filling” problems unless one more form
with the same volume as the Thick one but
with different shape is known. This is the
“Adaptor” which | discovered in 1979 even be-
fore | had information that quasi-crystals were
unknown.

On the next pages we will be looking into
this as Olafur and | with his group have started
a development on some new bricks with all
space filling qualities but still maintain fivefold
symmetry.”
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model studies

“True to his credo, Olafur had the idea of
giving the spectators of his exhibits an opportu-
nity to take a direct part in the creation process
by supplying them with Zome Tool Geometry
kit for building polyhedral and other models.

The first exhibition of this kind was in the
Mala Galerija in Ljubljana in November 2001
where the pictures here come from. It was a
big success. And to point it out, we found one
of the Zome Tool pieces in a fish bowl in a bar
downtown in Ljubljana the night after the
opening.

In larger exhibitions in Paris and Copen-
hagen, in the spring of 2002, this was repeated
and the crowd was enthusiastic there also.

As a whole the response from the spec-
tators, who now became operators — then they
are creators, in any case — was great. No sur-
prise to us, who are hooked on all kinds of
geometric games anyway.”

&
paperworks

“But are there also some practical ways
of using the principles of geometry? You might
ask. — | was asking myself that same question
back in the nineteen seventies.

Apart from geodesic domes, | started
working on some geometric toys. And |
remember one instance when | was applying
for a new pass in Iceland and was then asked
what profession they should put in my pass.

— Well, designer, | answered. — Now that is too
general, came back at me. So | suggested
“toy-designer” which was fine with them. -
This was in my pass for many years and
helped me get smoothly into many a country.

My most successful toy was / is the
MBC or Magic Ball Chain. It had a start in 1977
when my cousin Haukur and | were designing
an exhibit stand for a paperboard company
in Iceland. Some 80 thousand pieces of MBC
were given away at this exhibit.

This piece is based on the Cube and the
Rhombic Dodecahedron — both all-space-
filling forms. The latter is divided into six same
size forms and they are connected together
by flexible joints. Therefore many movements
of the whole are possible and many forms
appear during the movements. Haukur was
responsible for the development of the move-
ments. But without seeing them, they are
impossible to describe.
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The six forms can then be added into
regular chains of different lengths. The longest
that we did was with the kids in Reykjavik at
Kjarvalstadir in 1979. It was 920 meters.

After some research work on how this
one paperboard coupler could be connected
in more ways, next | made another toy version.
And later | did the US version that | sold in
art museum shops in the US.

In 1999 Olafur used a larger version of
this same MBC toy at an exhibition in Leipzig.

But this was just the beginning of the
development of the MBC. | also did a “Pet-
Globe” version that used the feature that the
MBC could be turned inside out with different
graphics or even different forms on each side.

The next step for this paperboard piece
came in 1986 when | developed a “take-out”
food packaging version of it. The idea was to
have a ready made flat packaging that did not
take up much space. And could with one
hand
be snapped into afill-in form. But once emptied
at home the bottom part of the packaging
could be used as the MBC toy. Thus giving the
customer one more reason to come back to
have some more.
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This all sounds good, however how
does one convince a manager that this whole
process is going to work? The offer | got
from the big take-out food companies was to
hand over 30 thousand pieces and they would
test them and then tell me yes, or no. —
Thanks, guys.

In this paperboard connection | also did
some more studies: some for more globes.
One was smaller, to do-it-yourself, and another
larger one was also a toy for older kids with
the name “Spaceship Earth” in 1980.

Some more packaging for food followed
in this period of my paperboard interest. One
in particular was the “Banana-Cube”. This
was a fluid package that could hold three
different drinks but was delivered in a 100 x
100 x 100 MM cube, fit for the freezer.

The art of folding that the Japanese
have made into a real science also appealed
to me. In the eighties | studied some regular
folding structures that | got from my friend
Vinsenz Sedlak who was then with Makowski
in Surrey.

We did some rebirthing of those in
2000 at Olafur’s studio — and now turned
the structures into spirals — as we will be
coming to on the next pages.”




“In connection with my Magic Ball Chain
many a funny thing happened. From this |
draw the conclusion that people are basically
very interested in geometry even though

they may not be accustomed to it,and more
so than is generally acknowledged.

It just happened that 3D geometry
was not “in” for a number of years, or rather
decades. And only a few odd people like
Bucky Fuller or M.C. Escher made extensive
study and use of it. And expressed them-
selves primarily in this way.

Yes, there was somehow a cultural belief
existing that wanted to express that the
human race was somehow already past such
“Renaissance” stuff. | also heard that when my
book: “Barnaleikur” or 'Nature’'s Forms’
was first published in 1977.

This all changed with the discovery of
quasi-crystals in 1984. Now 3D geometry
suddenly was in and more than that, because
of the low investment it took to study quasi-
crystals every university in the world took it on.
And still to this very date the solution of how
the spaces of fivefold symmetry function
has not been found. But it is tempting to go

on, as the Nobel Prize is the carrot hanging
on the stick.

One of the scientists looking into
this is the physicist Paul Steinhardt at Princeton
University. He had the sensible idea to have
a geometric toy made to be able to study
three-dimensional space of this fivefold kind.
| don’t know if he succeeded in that however.
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| have the feeling that in spite of all
the latest computers we have access 1o, it does
not help our brain very much to study quasi-
crystals. The rational build-up or self-growth
pattern of those crystals is much more complex
than our brain is built to handle. It has nothing
to do with intelligence but very much with
being able to see two or more things at the
same time.

Everyone knows the example of the
melon and the apple contra the football and the
tennis ball. If we are to put two and two into
separate categories, we can of course think of
two fruits and two sport gadgets. However
we can hardly think of the other option at the
same time: two small and two larger spherical
objects.

In a nutshell, it is a similar experience
when we look at a compound of five Cubes
ordered in a Dodecahedron way. We can-
not see the complex whole and singular Cubes
at the same time. But we can “blink” from
one to the other. And this is what draws our
attention to a piece like that.

But what was so funny that happened
in connection with my MBC? Well, one thing
was that | could draw one piece out of my
pocket and start playing with it on any street
corner and people would flock around me
to see these “impossible” movements. — | can
also remember standing at the desk of a
museum shopkeeper in Houston and he was
wondering how many pieces he should take
for his shop to sell. At exactly that moment
a kid about 12 years old happened to come by,
saw my MBC and started exclaiming how
fantastic that was. The shopkeeper thought
that this was a setup and said so, but he still
took more items than | had expected.”
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“There are four more objects that |
remember, which | worked on at this time and
used a geometric form for: The Space station
—an outdoor toy structure for children; Asica —
a modular paperboard house for the Third
World; CASHA - a catastrophe “live boat” for
houses; and finally, Bucky — a V.E. style stool.

Just a few words about them before we
go on: At the time of the Space station, my
small family had just broke up and of course |
had a bad conscience because of my chil-
dren, Rikki and Sif, who were 4 and 10 years
old then. So | wanted to do some toys to really
impress them, | guess.

Working with my cousin Haukur again,
the prototype of fiberglass was ready in the
summer of 1979 and it was placed at my
son Rikki’'s Kindergarten a whole winter, until
sold in the Spring of 1980.
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Asica was a proposal for an industrial
competition in Iceland only but made for a good
cause: A modular form — the Rhombic Do-
decahedron — was developed to be a corru-
gated paperboard house. The basic unit

was 88 Sq Ft, complete with roof and all. But
they could be added to any size.

Threefold corrugated paperboard is pretty
strong and this is probably one of the lowest
price shelters one can get for any kind of
so-called Third World housing.

The CASAH Unit was quite another
matter. It was planned as a survival unit for the
western world. A high-tech and mechanically
complex and therefore expensive but functional
way of surviving almost any kind of catas-
trophe “when on rare occasions the surface of
the planet is naturally changed into chaos.”

This project was DAAD funded and
worked on in Frei Otto’s “Institut fUr leichte
Flachentragwerke” or IL at the University in
Stuttgart Germany in 1980-81.

The last object is the “Bucky-stool”, of
course named after Buckminster Fuller after he
passed on in 1983. It is a flat-package piece of
plywood furniture that can be made into a stool.
The form is Bucky’s favorite Vector-Equilibrium
or a Cuboctahedron. Because of its equal
edge lengths and vertex radius, Bucky saw
some special significance in this form, as he
describes in his books on synergetics.

This object was sent into two or three
design competitions. Its prototype is
now kept at the Design Museum in Iceland.”
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the thing you don’tsee  that you“db"h“’t see

“In1977 | was invited to take part in a
design exhibition in the Art Museum of Kjarval-
stadir in Reykjavik. At that time | had the
opportunity to do a lot of research work, and
this became very much visual in this exhibition.

One of the pieces | showed there was
a small folded arch of corrugated paperboard
that one would pass under. This way of folding
a pretty rigid structure out of a flat surface
without adding anything is very interesting and
in this way there is formed some useful self-
organized architecture.

Later at Olafur’s Studio in Berlin we did
a lot of studies of the same, first for the Spiral
Tunnel in Long Island but that did not work
there. However as mentioned before we now
added a twist to the pattern to form a spiral
tunnel.

We then did some intensive studies of a
Mirror Pavilion that has not been executed yet.

The first sets of models | made at
home and as | am of a practical nature | used
Corn Flakes paperboard boxes to do the
models. This can be seen inside many of the
first small models.
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your spiral vView

Then in 2002 two versions of this new
construction were erected and exhibited as walk-
through installations: One of 600 CM long of
corrugated paperboard in Berlin and Paris and
another of 450 CM length made of mirrored
steel in Basel.

The former art piece’s title is: ‘Die Dinge die
du nicht siehst die du nicht siehst’. And the latter
has the title: “Your spiral view’.”
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“In 1984, through the support of Linus
Pauling, | received a grant from the Icelandic
Science Fund to do a study on “The Family
of Golden Numbers”. | later heard that they
wanted so much to keep the letter of recom-
mendation from the double Nobel Prize
Winner, that they could not say no to my appli-
cation.

With that | went to Copenhagen to work
on the project. It was a cold spring so | figured
it was best for me to move with my girlfriend
to the south. We just picked the first “last
minute” offer but landed in Pythagorion on
Samos and stayed at a hotel in the same &
street as Pythagoras is said to have
been born. Another “coincidence” in
relation to my work on geometry.” I
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“Three recent projects/art pieces
that also have a geometric basis are the Paper-
moon, Magnet City and the All Space filling
Brick. The last one is still a project but of
the three it is the most fundamental in a dou-
ble sense.

The Papermoon and Magnet city are
paper art and one uses magnets to move the
different pieces belonging to them around.

The firstis a 6 FQ geodesic sphere with
some 122 different pictures of Icelandic
waterfalls on its faces. Ten other geometric
forms can be placed in different positions on
the sphere.

The latter art piece consisted of
some thirty geometric pieces all with aireal
photographs of the city of Tokyo on their sur-
faces. They can all be positioned on a magnet
base and thus form a very varied kind of
architecture model.

The all space filling brick or quasi-brick
however will, when finished, be a new fivefold
symmetry all-space-filling form. This means
that when they are added together, no holes
will be left between them. Not many such
forms exist.

Secondly this regular brick will be used
to build solid constructions, a new challenge
to all bricklayers probably. The mass of
the brick is chosen in harmony with the Global
Scaling theory that says that all objects of
certain harmonic sizes have a tendency to “live”
longer.

We will need some time to finish this




2D five fold geometry

C

“As the final touches we will look
at pure non-chaotic geometry in here with
further projects of a 2D nature. They are also
fivefold symmetry related and furthermore
in one family with “Penrose tiles and Ammann
lines”.

Considerable time has been spent in
Olafur’s Studio on projects of this nature for
floors or outside environments. It has been
kept in mind to start a co-operation with a tile
or plate producer.

Now the beginners in this game of fivefold
symmetry tiling will of course be satisfied at
first with the original Penrose tiles, like the
ones we have presented here in our fivefold
symmetry introduction.

But once one’s brain learns to cope
with that in a way — because no one will be
able to fully come to terms even with that
“simple” but very original product — more
complexity is called for. This we have done in
the proposals for certain projects. The most
notorious one —and | feel like | can say that with
the confidence that it will never be carried out —
was the Skybridge Project in Houston, Texas.

A very well known company in Houston —

a company that has been much in the news be-
cause of some problems — planned to give a

' final touch of art to its circle formed bridge over a
downtown Houston intersection. The first pro-
posal Olafur did for them was a fivefold symmetry
tiling for the floor. Later he made another light
proposal for the glass walls.

In any case nothing came of it, as to every-
one’s surprise the company suddenly went
broke. Now as | know the proud Houston society,
people there would not want to be involved in
anything like that.




| remember my later friend, Judge Driscoll

the skybridge project
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of Houston, saying to me, when he was county
attorney and allowed TV camera crews to
follow the police on drug-busting missions in
Houston — and the images were broadcast
live: “This will tell them to stay out of Houston”.

Anyway, until now these tiling projects
have just meant research and more research
to us. But to tell you the truth, this is the
way of modern art. You would never be able to
imagine when you look at some art pieces,
how much brain power has been working over-
time before the final touches are there. It is
a whole “science of art”.

Therefore today — and maybe it was like
that some hundred fifty years ago also — the
international artist is more like a singer of a
band: he or she has the attention of the correct
circles, but without the band there is no show
taking place. Of course, he or she can always
work on a solo career, but that we all can do.

There have been some other fivefold
symmetry tiling projects but they did not work
out. It was however nothing as dramatic as
with the Houston company.”







“One of Olafur’s major theme is light in
all its variations. Although until I met him — light
was more important to me as a physical phe-
nomenon and the source of matter throughout
the universe — here is an issue where | have
learned some interesting things from Olafur: it
is the potential for playfulness as visible light
reflections combine with different surfaces.

From an architect’s point of view — and
this is how | sometimes think — light is of great
importance. Of course architecture is more
than watertight concrete and insulation, its
impression is important to one’s wellness
through the eyes and therefore to the mood of
the users of a house.




by

In relation to sustainability, light has
gained a new economic aspect in architecture.
And now it is not enough to just let 20% of
the floors become window areas on the walls.
Concentrated light — directly from above —
has to be allowed to fall into the building or be
reflected in some way from above in order to
save electrical energy.

People may not realize this, but the high
ceilings constructed in old European apart-
ments were originally a health issue. It was then
understood that more light — similar to wash-
ing, which started to be “in” at just about the
same time — would work towards the
benefit of people’s health. | think they may have
been more right than is now accepted.

Kaleidoscopes have become one of the
principle elements in Olafur’s art. | have
assisted him in the execution of some of
them and on the next pages some of
those will be shown.

Your Compound View was the first
one in 1997. It is now owned by the City of
Reykjavik. Many others followed both small
and large. Your Compound Space, Your
Repetitive View, Well for Villa Medici and The
Movable Kaleidoscope.

Following this — and with some inspiration
from a toy scope sold at some museum
shops that shows a simple geometrical form —
| realized that more was possible than that.

This was the beginning of the
Geoscopes series.
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Starting from three similar Polyhedrons
that have certain relationship — even if they fall
into very different categories in the classic
geometric views — the Cube, the Rhombic Do-
decahedron and the Rhombic Triacontra-
hedron | could soon reduce my Geoscopes
“body forms” to two. One with two and fourfold
symmetries, and the other with fivefold sym-
metries.

I should mention what is similar with
these three polyhedrons. They have many pro-
portions of 1: 2: 5. For example: their number

So the Geoscopes are made out of parts
of these three polyhedrons but their ends
are cut in many different ways — sometimes
adding on some smalll reflective pieces —
to form a number of known or unknown geo-
metrical figures, compounds of others etc.

Even if the outer form is down to only
1/120 of the geometrical figure, mirrored im-
ages around the cutout will allow one to
see the complete form when looking into the
Geoscopes.

Olafur has shown some of those already

of edges are 12/24 and 60. E 3 in Paris, Copenhagen and Reykjavik. This —
Their number of faces are 6/12 and 30. " A ““-_:: or . Vo once more — geometrical input has great
And their volume sizes are whole number f W 1'“ o | =—-- " :_]-:_;:, possibilities to add to the playfulness of light
relationships: 1/2 and 2,5. L E }::-'—' == on mirrored surfaces.”
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“Added to The Golden Ratio Pavilion P et
and The Spiral Pavilion, other large spiral struc- e Y
tures Olafur has been involved with are: The i e
. Spiral Tunnel standing in a private collection in T e e
Bl Long Island and The Light-house at the end M : R : < o T Ty ey, Ry, Ty, Ty Ty =
A of the new bridge connecting Copenhagen and i .- Lo i 1
(1] s Malmo in Sweden. £ e ! ) i
f 1 £ As we have already seen here and will b e .;._'- i
13+ see more of in the coming pages, we have done P o o i o Ty
1 much experimentation with the ancient life- et W w y -
11 giving form of the spiral. The nicest interpretation e e e 4 ¥ .
*: that | have heard of this symbol is of a snake T e ‘3 - T
M spiraling around a tree, that illustrates the natu- s i A .
{ | ral way of the human being, having his origin on = e \. T ML oy
earth and moving on in never ending Al o s B LAl Rl
I | . - " " i - . i:.:‘. it
[ 1§ spirals to the stars. e e
(hid l The spiral tunnel had a long story of e e = fa ik
A E: 1 coming into being. We started working on it in *1‘1_’{“-“:-_“ _'.-3—_ — it e
'~ [+ 2000.And for a considerable time the theme o iy gy nas
1§ i '|  ofthe piece was similar to the folded forms as i e Bl s kied
(Y3 | have now been realized in Your Spiral View ',...f"'_:,___-:_'.’_:},___‘__h.:, . e Ao P
\| {| and The Things That You Don’t See That You T
1; ; ii Don't See. e o S ="
e But it was only planned to be a grid struc- e T Y p——

I 1+t ture from the beginning. We first did some studies g .
on non-spiraling forms and then on a curvy, zig- el
zag kind of tunnel standing in pool water but it .___':_-,'_.:_ o
did not work out in this case. e M,
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So finally we came to a spiraling open form
structure that has its own environment inside it.
The piece was finished in 2001.

The Lighthouse standing in Sweden is a

© AR XA
AL
i

twelve meters high and four meters in diameter °
tube grid formed of eight major tube spirals
and 24 smaller ones. Each tube curves less than  ~ “HA
one circle around the tube form. The propor-
tions of the hypotenuses in the rhombuses
formed are in the golden ratio.

In the spring of 2000, | made some
studies for this structure. But there is more to this
piece.— On top of the structure is a light beam
moving through a band of colored glass panels ¥
and thus giving the passers by — who are all
traveling in cars at 60 miles an hour —a miniature
light show in the night.

The art piece is a combination of light art
and structural art. It was finished in record time
in 2000, as the @resund-Bridge was opened at
just about the same time.”
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smell tunnel

“One very interesting art piece that will
have a long time before coming into full
blossom, literally speaking, is The Smell Tunnel
in Gutersloh.

Olafur made a proposal for it in 2000
and | just advised him on the construction. It
is a tensile structure, even though there is no
membrane involved. It takes the form of a
decagonal tunnel with a diameter of 15 Meters.
One can enter at one end and reach the
center through a second door to the inside.

Here, the idea is to arrange various
plants in such a fashion that one can recog-
nize where one is at, just by smelling. As of
now, only the structure is finished and the first
plants can be seen climbing onto the grid
made for them.

It will take some years, even decades,
to have all this life in harmony in this way. But
the foundations are ready for that. And every
day this art piece is going to look —and smell-
differently.

An interesting note on the side: the old
hedges in England that are now regretfully
growing less and less in number, have various
plant societies in them. “Scientists have found
out” — and this sentence here exceptionally
does not mean that you should disbelieve this
— that it takes about 100 years for a new
plant species to be accepted into the hedges.
So one with 12 types would be 1200 years old.

I hope that The Smell Tunnel is going to
match this.”
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“Before the Spiral Pavilion came into dis-
cussion early in 1999, Olafur had proposed
the idea of having a long tensile tunnel placed
as his art piece in Venice in the spring of 1999

This was not the first time, as we talked
about tensile structure projects also for
Pittsburg, Pennsylvania in 1999. For the pavilion
in Holbeek starting in 1998, it was also an
option.

Now this was pretty near to my home
territory as tensile structures have been my
specialty in structures ever since | worked and
learned with Frei Otto at the end of the sixties
and early seventies.

It was a memorable and exciting time
at Frei’s Atelier Warmbronn and IL, the Institute
for Lightweight Structures at the University
of Stuttgart. We were both learning something
new every day from Frei and then it was the
company of something like eighty people
working for the Olympic project in Munich that
made it well worth it. It was a project that in
the end turned into the 32 acres large tensile
structure for the famous and tragic 1972
Olympic Games.

Now, Frei Otto is the father of tensile
structures that we can see spread all over the
world. He is also today considered to be one
of Germany’s top architects of the twentieth
century. This is what | read somewhere. For
me, he is another top idea producer similar to
Bucky. And | am very grateful for having
had the opportunity to learn from them both.

ally
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The Tent Tunnel Project for Venice that
did not come off is shown here on these
pages along with some projects | worked for
and with Seglagerdin Zgir in Reykjavik, a
sail makers firm, from 1974 to 2000. koo —

The customers for these tents, large
or small, were of an extremely wide range, from Y, g &
individuals with tourist firms or restaurants, !.. # il# #i
to the city of Reykjavik for which we worked 4"'1. &b o ¥
three times. Sometimes we worked with archi- Sl L-&.‘Li.*.!;\
tects and sometimes not. And after a slow e A
start for festival tents, we ended doing whole | J B
year tents, which is really something for Ice- [ B ‘( #f_. AN
landic weather conditions. ! i ;

In the process of building whole-year Ron
tents, one of our tents made as a series pro-
duction was lost in an Icelandic winter storm.
At the same time, a whole airplane mainte-
nance hall was destroyed. Now, guess which
of the two made it into the TV news that
evening? As a matter of fact, that was one out
of two times that this news office mentioned
our tent production.
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This was indeed a very special wind as
one of its gusts was kicked off a neighboring
hill and straight down on top of the tent. It tore
down the membrane. So then, we put some
steel wires, top to bottom, parallel to the mem-
brane.

But regardless, the company sold more
tents of this type after this happened than
before.

It is great to do tents - the larger the
better. There has been a quiet revolution in buil-
ding tensile structures of all kinds. This is
based on a new technology of producing mem-
branes that have elongated molecules in
them similar to the ones in a spider’s thread
and therefore extremely strong and durable.

Between you and me, this technology
came into being in the Sixties by nameless
persons at the De Point company. The story
goes that they got the basics of the know-how
delivered from the US Army that found some
pieces of this to show in the desert in New
Mexico in July 1947.

L AR ’ ’ %
A Ak ':",“;,’i

&2,.

i

For the project in Venice in 1999 however,
| did two proposals for Olafur. But to date,
only the Smell Tunnel in 2000 has been realized
of the tensile structures.”
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“More research projects and some art
pieces that are in a delicate phase or have not
been finished yet, follow on the next pages.

We start here on the right with The Spiral

Stairs that is planned to be erected next Summer .

(2003) in an interior garden or entrance space
of a new building for a company in Munich.

The concept is formed around a 888 CM
diameter spherical space outlined with a
spiraling staircase that goes up to the top and
then down again on the opposite side.

The spectator can climb the stairs and
experience the entrance space of the building
from various points of view from the air.

He will also experience the stiffness/

" vibrations of the structure which will be a test

for many. But this is just how life is: a rather
tedious test.

Many of the models here are just
possible art pieces in the preliminary
stages of a rough sketch-idea and have
not even gained a working title yet.
Others are variations of already executed
pieces. Such is the model here left, that
is formed by a membrane covered metal
outlines of the folded spiral tunnel, which
has now been built as The Things That
You Don’t See That You Don’t See and
Your Spiral View. It was the purpose to
bend the tunnel thus formed.

Other models are outlines from
simple to complex “go-through” pieces,
or outdoor installations like the one here
at the bottom of the page.

It has a triangular shape and circles
in spiraling positions through which a
passage is possible.”

121



122

double bubble

R

“One of the diehards of Olafur’s projects
is the Double Bubble. It was an idea already
early in the year 2000 which originally came
from a newspaper clip that Susanne, who is
an art historian working for Olafur’s gallery in
Berlin, neugerriemenschneider in the Linien-
straBBe, sent to him.

This is the reason | have so many sketches
of this project in my drawers. We have been
reviving this project from time to time as it has
a rather obstinate geometrical problem. How-
ever someday it will get its chance, | guess.

The concept here is a minimal surface
soap bubble with an unusual form. The trick is
to exchange the soap surface with structural
integrity and spiraling metal tubes.

Ever since 1969, | have been introduced
to minimal surfaces, which was one of Frei
Otto’s research areas. The soap bubble surface
is good for forming them, as the surface is
fluid it tends to self-organize a uniform tension
all over.

This can be a problem with prefabricated
membrane surfaces like the ones used for
irregular “balloons” or inflated toys of all kind,
where the “thick” volumes need different
air pressures than the “thin” volumes attached.

We are now looking into a number of
minimal surface forms. Another project we will
be coming to next is one: The Knot House.

However the Double Bubble will become
an interesting “walk-through” piece in the
next years to come.”
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“The Knot House is a minimal surface
form where three circles are sectioned in one
radial line and the ends are pressed up and
down and are joined to the other two where
all meet in the middle horizontal axis.

This gives an interesting geometry
and also a kind of a pavilion when enlarged.
For some time now, | with Sebastian have
been looking into this project for the purpose
of erecting a 37 Feet diameter pavilion.

The first model sketch was a copper wire
model, and then another one. But we then
decided it was more sensible to use triangular
grid pattern for the structure. So next came
a paperboard model made of triangles. Plus a
copper wire one again. All of those and some
more in between stages are shown here.

This project is likely to be built in the very
near future both of timber and then of concrete.”
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“There are always many research projects
in the works here at Olafur’s studio in Berlin.
On the next four pages we will present some
of them but others we can’t show here as they
are being used in exhibits and so brand new
that no photographs yet exist of them.

As this book has been coming along,
some new model studies have been added to
these pages on a daily basis, but somehow
we need to come to an end.

Others shown here are up to five-year-
old studies or proposals for various occa-
sions.

Some working titles are for instance:

One Surface House, Double Moebius | and I,
Geoscope, Five-fold Glass Cubes, Jewish
Compound, Folded Doughnut, BBC Tower, The
Adaptor Brick, lcosa Spaces, Tetra Spirals,
Double Spheres and Five Tetras in One.”
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“In the Fall of 1999 Olafur was the curator
of an exhibition | was invited to show at Gallery
Kambur in Southern Iceland some 50 miles
from Reykjavik.

This was an exhibit of our structural
collaboration to that time. Very similar to this
book now, except we had selected to show
only seven projects there.

One of them, The Yellow Geometry
Boxes, had a different origin. It was a collection
of some 120 paperboard geometrical figures
| had modeled after my book Nature’s Forms
was published in1977. It is now an art piece
with us both as artists.

The gallery owner at Kambur is the well-
known Icelandic artist Gunnar Orn who by the
way was Olafur’s father’s, Elias Hjorleifsson,
best friend. Elias moved on in April 2001.

| have very fond memories of this
small gallery and the fall exhibition. It is a tradi-
tional Icelandic timber house covered with
corrugated iron. The same kind Bucky became
so found of once in Iceland.

The smell of Icelandic country fall from
there is still lingering about my nose. The
peace and quiet of the surroundings is giving
away such real values, that no banker
would understand. Not to mention the friendli-
ness of the proprietor and his wife Thordis
Ingolfsdottir.”
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ideas of any kind.

existence.

“Although it is interesting to take a look at
the past to see what has been done and how it
all adds up, such as working on this book for
Olafur’s art’s structural integrity, | personally pre-
fer to keep on working at new designs or

Whether it is geometrical structures
or sustainable architecture, any objects that
have to do with the basics of a planetary
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Also to “build” new theories about
how the visible Universe functions and
particularly to examine our true relationship
to the Grand Design. — Well, | might as
well mention it in passing that my solution-ap-
proach to this last question is through multi-
dimensionality. So far, so good.

In this relationship | might further add
that | feel a certain kinship to people like Nicolai
Tesla, the greatest unknown scientist the
world has born, of the last two centuries.

In May 1989 | think it was, | was driving
through Colorado and stopped in Denver
where | happened to find an open bookstore
on a Sunday. There | found the book: “Man
out of Time” about his life. And as | was not so
far away from Colorado Springs anyway,
where he had a famous two years stay in 1899
101901, | drove down there the same after-
noon.

It surprised me when | looked at the
correct dates that | came to that place exactly
90 years to the day Tesla first arrived there
from New York. Another interesting thing was
that what is now central Colorado Springs,
where his institute was built that long time
ago, there still was no building standing. It was
some kind of a curse on that ground a friendly
person there told me.

Tp— N— R S T '—.h-—
HH#—;—--—-—--

i
}
}

MEAUT hATm § COEEmEE | TEEAJE

I“ﬂ“w-’ﬁﬂ-‘-
e Dlerue proeoes. Foo oo
[

-

Fi

L - iy

. ot

Il,I'lln'— E

-
SN

b Bl

L
F g

Fopry
' |-.-""l.~“'.1u|-
O . / e
L ; |_:- BLE LB

FESLIT "R AT [

N
m = oan

- =5
L'l

. & i 1
. ]
- L

Tesla’s work there in the field of electricity
and high voltage shocked the citizens of Colo-
rado Springs so thoroughly that they could
only understand it as black magic of some sort.

My feeling is that since that time very
little has changed in the minds of men. Our cul-
ture is still placing everything that can’t be
nailed to the floor into a cultural waste basked
marked: lllusions. And getting nowhere with it.

When instead the basis for humanity’s
next big step in technology lies right there.
The technology for multi-dimensional connec-
tions, is a way out of our self-inflicted
isolation on this small planet, and a way to solve
some of our planetary existential problems.

Now this is some new field where
we, the designer-scientists of the world,
can have our heyday. And a field where art
is slowly moving along into, as it should. Then
who is going to open our eyes to obvious
matters if not a combination of people from
this group?

Well, | have put a button sign here
marked NEXT on the last page in here,
and if the reader feels this is a good idea,
then press your finger on the button and I'll
get back to you. - Some magic!

Or if that does not work contact me
through http://www.mmedia.is/kingdome”

COLLECTORS -ITEM

The end WA . =
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epilogue

Notes on my overlap with Einar Thorsteinn

Over the last 5 years, the involvement of different
people in the development of the projects | am
working on has become a central aspect.

One of the most central persons in this, has,
since | first met him in 1996, been Einar Thorsteinn.
His skills and understanding of my work is and has
been extremely important for the creation of a
large range of ideas.

The multiple fields in which Einar is, and has
been, active has given him a sense of space which
in its various combinations has proven extremely
productive. His field of research and consequently
some knowledge range from areas of mathemati-
cal dimensionality to multi-dimensionality of living
beings, from 2D and 3D geometry to crystallogra-
phy and quasicrystallograpy.

From gravity in relation to cosmic cero-point
energy fields and then as described by Global
Scaling to anti-gravity, and consequently to free
energy mechanics. From modern medicine to al-
ternative and Asian medicine. From architecture
and sustainable housing to Sick-Building-Syn-
drome and the effects geomancy and microwave
fields have on the biological and ecological integri-
ty of buildings. From geodesic dome building,
tensergity and synergetics to tensile structures
and ergonomic-design. Toy and furniture design.
Space-architecture and free fall urinal technology.
And then from science history to modern frontier-
science development. From local and global poli-
tics and journalism to conspiracy theories. From
cultural history and archeology to alternative
archeology. And finally cosmology and within it
particularly extraterrestrial intelligence both within
and without terrestrial reach.

One fact that fascinates me in particular is
that Einar has a gift: an ability to think spatially —
and this — without his thoughts being based on the
dominant Cartesian or Euclidian space-time con-
ception.

By thinking spatially, | mean that he is able to
construct a more complex dimensional shape in
his thoughts alone, with high precision — while dis-
cussing and developing it. This ability would not be
so impressive in terms of the traditional 90° degree
boxes that have dominated spatial relations
thoughout our Western history. But when the spa-
tial coordinates become more complex — involving
spherical or crystalline forms, where all angles are
differrent this ability becomes something far more
potent.

In a way, it is like playing blind chess — not
having the board in front of you while playing — to
construct complex spatial progressions and then
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reverse them horizontally, or cover them with mir-
rors creating a kaleidoscopic equivalent of the
same structure, and this while communicating to
the normal earthlings including myself.

| am not trying to romanticize this, saying that
being momentarily out of the Cartesian reach is
any closer to truthfulness then elsewhere —the
point is: that | have found great inspiration in using
different spatial ideas to expose that the so-called
Cartesian spatial culture —is a construction —and
not a source of higher (spatial) relations. This
would promote an acceptance of hierarchy —and
lead to power structures — leading finally to ex-
ploitation and ignorance... taking things for grant-
ed the way they are.

Here | should also mention that, any other
model of thought (including my own) is a construc-
tion as well — | believe.

So finally, the very inspiring discussions and
projects | have had with Einar was never based on
the idea to lay out a “new” value system proposing
a better space to replace the currently dominant
one.—No, the aim has foremost been to use the
spatial questions as a source of reflection on, or of,
the already existing surroundings — and, as said, to
show that our surroundings (defined as broadly as
possible — which in Einar’s terminology is very
broad) — is not naturally given.

Behind this, of course, lies an ideology that
despite its romantic reminiscence is very crucial to
me. So my interest in revealing the so-called “cul-
tural” constructions, is fundamentally motivated by
my value of transperency of our surroundings as a
source of freedom. Freedom in how we orient our-
selves and relate to ourselves.

(Here | should note that what | discuss above
is my opinion and even though | write it in this
book, it doesn’t necessarily mean that Einar
shares the same beliefs — In fact | sometimes have
reason to believe that Einar is in contact with
someone/something, who might suggest a differ-
ent matter of space that inevitably cannot be sub-
mitted to my mentioned idea. — In contrary, at
times, he seems to hold relevant information that
proves my mentioned ideas to be wrong. — But
fundamentally, | consider the overlap of his and my
beliefs significant enough to have a critical and
creative discourse.)

Some notes on changes

First — | was not sure if | was confused, which |
guess meant nothing other than | was confused
indeed. But this confusion was not linear, or at
least not recognizable with its usual mix of surprise
and doubt. Some confusions, | guess, are so famil-

iar that you recognize them as a “typical” confu-
sion knowing approximately to what realm they
are taking you. No — this particular feeling was dif-
ferent. Its way of organizing itself, or rather — the
way it didn’t organize itself — had left me wonder-
ing — not about the particular situation | was in, nor
the structure of this confusion (which | anyway
rarely or, to be honest, never think about). No at
this moment — | was wondering about myself. It
occurred to me that, though very subtlely, some-
thing had just changed.

So as said, a bit confused, | was thinking
about this little shift which had struck me, and
without any particular spectacle, it became obvi-
ous to me that the confusion was not due to any
sudden changes in my surroundings. No, what |
had just experienced was how | - myself — had
changed.

We all change — as we know — more or less,
all the time. We get older and equally wise or igno-
rant. We expect to change, so to speak. We antici-
pate change and the whole idea of doing so is part
of our culture — the concept of changing has long
been cultivated, or should | say modernized to the
more progressive term “developing”. Thus the
whole idea of developing is to a certain extent pre-
determined, or at least somewhat predictable —
just like “confusion”, as said earlier, can be familiar.

The discrepency field, or so-called buffer
zone, between what we expect-to-get and what
we-actually-get, is a complex playground where
most of our cultural history can be found and told.
But more important, since this particular area, by
definition, always is connected to our time, it in-
evitably holds a strong position as the central link
between our emotions and our surroundings. | can
call this area, or time zone, protention.

Using time as glue, our protension constructs
experiences with our senses and surroundings as
building blocks. It is somewhere around here, or
rather “there”, that we are constructed as subjects
—in a constantly changing progression.

Due to the overall modern rationalistic domi-
nance, mental bastards such as “confusion” have
been eliminated or reduced to existing only as
sub-conscious guerilla concepts, attacking only
when the established, more well-acknowledged
ideas, such as logic and expectation, crashes and
time/space are momentarily out of sync.

Back to changes. From down around our
feelings — the best kept construction we have — up
to the sensation of our emotions being something
given by the so-called nature.

Throughout history you can observe how dif-
ferent models of seeing and relating to space -
that is man’s relation to his surroundings — have

replaced each other, parallel with social, ideologi-
cal, technical and other changes. Values of a given
time will always determine the models and relations
through which we choose to conduct our lives. If
the values change, the relations change as well.

For the single person these models and rela-
tions can seem so natural that one can make the
mistake and think that they are actual characteris-
tics of our surroundings. Through a given time’s
system of values we structure our surroundings in
such a way that they appear meaningful and as an
understandable entity.

However, at the same time this specific rela-
tion also sets up a kind of limitation for what we
perceive and understand from our surroundings,
because it excludes or surpresses any knowledge
which clashes with its meaningful entity.

When | met Einar

When [ first met Einar Thorsteinn seven years ago
in Iceland | was working on a project and needed
his advice. Soon after my initial meetings with
Einar, my family and friends in Iceland started talk-
ing to him as well. First this left me with some con-
fusion — not that | was directly uneasy about it but
it just came with some surprise.

My father Elias and my friend Gunnar both
started spending some time with Einar then. So af-
ter being slightly ashamed due to my own petit-
bourgeois jealousy — that “my” Einar was seeing
my friends without needing me to be involved — |
was extremely thrilled to realize that | in fact was
like a bird hit by two stones at the same time —
(thus the earlier mentioned confusion). One stone:
that | saw my own social ignorance, and the other;
that | had gained a great friend. The fact that
Einar’s virtue was spreading radiantly proved al-
ready in the early stage of our relationship what
should later become a central issue: That all
known (and unknown) physical structures, models
or relations exist as socializing potential.

The square root of the end.

Olafur
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