


After the heyoka ceremony, I came to live here where
I am now between Wounded Knee Creek and Grass
Creek. Others came too, and we made these little gray
houses of logs that you see, and they are square. [t

is a bad way to live, for there can be no power in

a square.

You have noticed that everything an Indian does is in
a circle, and that is because the Power of the World
always works in circles, and everything tries to be
round. In the old days when we were a strong and
happy people, all our power came to us from the
sacred hoop of the nation, and so long as the hoop
was unbroken, the people flourished. The flowering
tree was the living center of the hoop, and the circle
of four quarters nourished it. The east gave peace and
light, the south gave warmth, the west gave rain, and
the north with its cold and mighty wind gave strength
and endurance. This knowledge came to us from the
outer world with our religion. The sky is round, and

I have heard that the earth is round like a ball, and so
are all the stars. The wind, in ils greatest power,

whirls. Birds make their nests in circles, for theirs is
the same religion as ours. The sun comes forth and
goes doun again 1 a circle. The moon does the same,
and both always come back again to where they were.
The life of man is a circle from childhood to childhood,
and 5o it 15 in everything where power moves. Our
tepees were round like the nests of birds, and these
were always set in a circle, the nation’s hoop, a nest

of many nests, where the Great Spirit meant for us to
hatch our children.

But the Wasichus (whitemen) have put us in these
square boxes. Our power is gone and we are dying,
for the power is not tn us any more. You can look at
our boys and see how it is with us. When we were
ltving by the power of the circle in the way we should,
boys were men at lwelve or thirteen years of age.

But now it takes them very much longer to mature.

Well at is as 1t is. We are prisoners of war while we
are watting here. Bul there is another world,

from Black Elk Speaks
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Geodesic domes are the invention of R. Buckminster Fuller. Domes can be gen-
erated from many different shapes; the ones we've built so far are derived from
an icosahedron. To see how this works, take 20 equilateral triangles:

R“?Tﬂﬁt ot dvwel pdel

You can make a structure by removing the bottom five triangles (see p. 98) and
placing it on the ground. It sits flat. When you remove the trlang_les it pEEames
unstable. but once thé structure is connected to the earth it is again solid.

" You can make small structures of icosahedrons, but if you begin to make larger
structures, the fifteen triangles get large, heavy and you begin to need big timbers
for struts, :

Fuller has subdivided the large triangles of the icosahedron to make smaller triangles:
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join them together, five triangles around each vertex to make an icaosahedron
(vertex is where triangle tips meet).
|f yvou make this with dowels and rubber connectors, here is
how to lay out connectors before joining all together
&«
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el 6 Auctinelly,
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Two subdivisions along each edge
means this is two frequency

three subdivisions—three freguency, etc.
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We'll use 3 frequency as an example, since it's a good frequency for 24-39" domes.

All faces of the spherical icosahedron are equal; thus, if we know the measurements
of edge members of one face, we can make a sphere by repeating the pattern 20 times.

ARG colllimg thoee
STRUTS

And when the face is divided, it is not done equally, but done so that the faces begin

to curve outward: e T L T

This gives you more strength; the more subdivisions of one face of a given diameter
icosa, the more numerous and smaller are the triangles, and the closer you get'to a
sphere.

Geodesics here gives you a set of constants for each strut length so that using these
constants, and some multiplication, you can calculate any diameter sphere.

The constants are called chord factors.
o felesdeideadesdedodeitoadesds CHORD FACTORS geeeegoofofosfosiostolosioiosls

A chord factor is a pure number which, when multiplied by a radius, gives a
strut length. There are three different strut lengths, A, B,C.

The chord factors for this dome are:

A 3486
B 4035
c 4124

Chord factor times desired radius equals strut length (in some unit of measure).
|f you want to get the strut length in inches, use inches of radius. Fora 24
diameter dome,

Radius is 12'. Convert to inches: 144"

A. 3486 B. .4035 C. .4124
144 144 144
13944 16140 16496

13944 16140 16496

3486 4035 4124
50.1984 58.1040 59,3856

Convert decimals to fractions of an inch. (See useful math, p. [1I3. When you convert
decimals to 32nds of an inch, you realize the beauty of the metric system.)

50 3/16"

58 3/32" 59 3/8"

These are strut lengths for a 24" diameter sphere.
|f you use hubs, you must subtract for the diameter of the hub.

If you make the model of a three frequency sphere (See p. 6), you will discover
that it can be cut off in three ways, depending upon its orientation in space:

[ I hemisphere

5/8 sphere
o 0 o 0 & & &
ol odeodoatodolpelpofosdoatolpeleodsodosdoadoelroieods fo fo o oo ol
';’ We have just partially explained a geodesic dome that is "’:""
L
:i Three frequency .§.
e Class One (Alternate) #f

':“' and generated from an icosahedron. °
o0

f
% Geodesic domes can be of different frequencies, other breakdowns, and can be ..:
RN generated from other shapes, such as the octahedron or tetrahedron. They can i

also produce other-than-dome shapes. z*
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geadesic n : the shortest line between two points on a mathematically derived surface.
geoduck n : an edible clam (Panope Generosa) weighing over five pounds.
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Domebook 2 is an instruction manual for builders and a story book of some new
communities in America. It is a record of our experiences with mathematically derived
structures which approximate curves. The spaces soar, there are no posts. Rather than
walls and roof, there's a skin as protection from the rain. Windows needn’t be square holes
in walls, but can arch overhead, a flowing view of what's ouside.

In the past two years we have built 17 domes at an experimental high school in the
California hills; there were no grants or outside financing for any of the research in this
book. We made more mistakes than we like to think about, but feel that in communicating
our knowledge we enable others to skip our errors and share our excitement.

In spring 1971 we published Domebook One, a summary of our experiences to that time.
We asked for response from other builders, intending to make another book if enough
information came in. Since then, more domes were built, more experiments tried, we've

received a great deal of feedback and herein offer our acquired and accumulated knowledge.

This is the state of the art of domebuilding, spring 1971. It is a record of where we've been,
a disclosure of our successes and failures in experimental building. It is partly a story of
people who are moving away from the rectangular grid of metropolis and static structure,
away from ties to the established building industry and bankers, architects and inspectors.
This is the second printing of Domebook 2 and it has been updated and corrected.

Although the structures described in this book are domes, we are continuing our
experimentation; we are looking for new methods, materials and shapes to share in another

book in 1973.

It will be a book on homes, domes, barns, houseboats, trailers and campers with soul;
buses, tents, cable structures, spacy spheres and funky shacks. Curved or rectilinear; free
flowing or geometric; stretched or clustered. Interiors, gardens, simple construction details.
Our parameters this time will be what is beautiful, inventive, and what can be done by
hand. Thus if you have information you wish to communicate, beauty you wish to share,
or instructions to pass along, let us know.

As we aren’t sure of a publication date, we're starting a mailing list; if you wish to keep in
touch, send us the enclosed postcard, or your name and address on a regular postcard.

" Our third book will be called Shelter.
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Domebook 2 is an instruction manual for builders and a story book of some new
communities in America. It is a record of our experiences with mathematically derived
structures which approximate curves. The spaces soar, there are no posts. Rather than
walls and roof, there's a skin as protection from the rain. Windows needn’t be square holes
in walls, but can arch overhead, a flowing view of what's ouside.

In the past two years we have built 17 domes at an experimental high school in the
California hills; there were no grants or outside financing for any of the research in this
book. We made more mistakes than we like to think about, but feel that in communicating
our knowledge we enable others to skip our errors and share our excitement.

In spring 1971 we published Domebook One, a summary of our experiences to that time.
We asked for response from other builders, intending to make another book if enough
information came in. Since then, more domes were built, more experiments tried, we've

received a great deal of feedback and herein offer our acquired and accumulated knowledge.

This is the state of the art of domebuilding, spring 1971. It is a record of where we've been,
a disclosure of our successes and failures in experimental building. It is partly a story of
people who are moving away from the rectangular grid of metropolis and static structure,
away from ties to the established building industry and bankers, architects and inspectors.
This is the second printing of Domebook 2 and it has been updated and corrected.

Although the structures described in this book are domes, we are continuing our
experimentation; we are looking for new methods, materials and shapes to share in another

book in 1973.

It will be a book on homes, domes, barns, houseboats, trailers and campers with soul;
buses, tents, cable structures, spacy spheres and funky shacks. Curved or rectilinear; free
flowing or geometric; stretched or clustered. Interiors, gardens, simple construction details.
Our parameters this time will be what is beautiful, inventive, and what can be done by
hand. Thus if you have information you wish to communicate, beauty you wish to share,
or instructions to pass along, let us know.

As we aren’t sure of a publication date, we're starting a mailing list; if you wish to keep in
touch, send us the enclosed postcard, or your name and address on a regular postcard.

" Our third book will be called Shelter.




Geodesic domes are the invention of R. Buckminster Fuller. Domes can be gen-
erated from many different shapes; the ones we've built so far are derived from
an icosahedron. To see how this works, take 20 equilateral triangles:

R“?Tﬂﬁt ot dvwel pdel

You can make a structure by removing the bottom five triangles (see p. 98) and
placing it on the ground. It sits flat. When you remove the trlang_les it pEEames
unstable. but once thé structure is connected to the earth it is again solid.

" You can make small structures of icosahedrons, but if you begin to make larger
structures, the fifteen triangles get large, heavy and you begin to need big timbers
for struts, :

Fuller has subdivided the large triangles of the icosahedron to make smaller triangles:
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)
join them together, five triangles around each vertex to make an icaosahedron
(vertex is where triangle tips meet).
|f yvou make this with dowels and rubber connectors, here is
how to lay out connectors before joining all together
&«
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Two subdivisions along each edge
means this is two frequency

three subdivisions—three freguency, etc.
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We'll use 3 frequency as an example, since it's a good frequency for 24-39" domes.

All faces of the spherical icosahedron are equal; thus, if we know the measurements
of edge members of one face, we can make a sphere by repeating the pattern 20 times.

ARG colllimg thoee
STRUTS

And when the face is divided, it is not done equally, but done so that the faces begin

to curve outward: e T L T

This gives you more strength; the more subdivisions of one face of a given diameter
icosa, the more numerous and smaller are the triangles, and the closer you get'to a
sphere.

Geodesics here gives you a set of constants for each strut length so that using these
constants, and some multiplication, you can calculate any diameter sphere.

The constants are called chord factors.
o felesdeideadesdedodeitoadesds CHORD FACTORS geeeegoofofosfosiostolosioiosls

A chord factor is a pure number which, when multiplied by a radius, gives a
strut length. There are three different strut lengths, A, B,C.

The chord factors for this dome are:

A 3486
B 4035
c 4124

Chord factor times desired radius equals strut length (in some unit of measure).
|f you want to get the strut length in inches, use inches of radius. Fora 24
diameter dome,

Radius is 12'. Convert to inches: 144"

A. 3486 B. .4035 C. .4124
144 144 144
13944 16140 16496

13944 16140 16496

3486 4035 4124
50.1984 58.1040 59,3856

Convert decimals to fractions of an inch. (See useful math, p. [1I3. When you convert
decimals to 32nds of an inch, you realize the beauty of the metric system.)

50 3/16"

58 3/32" 59 3/8"

These are strut lengths for a 24" diameter sphere.
|f you use hubs, you must subtract for the diameter of the hub.

If you make the model of a three frequency sphere (See p. 6), you will discover
that it can be cut off in three ways, depending upon its orientation in space:

[ I hemisphere

5/8 sphere
o 0 o 0 & & &
ol odeodoatodolpelpofosdoatolpeleodsodosdoadoelroieods fo fo o oo ol
';’ We have just partially explained a geodesic dome that is "’:""
L
:i Three frequency .§.
e Class One (Alternate) #f

':“' and generated from an icosahedron. °
o0

f
% Geodesic domes can be of different frequencies, other breakdowns, and can be ..:
RN generated from other shapes, such as the octahedron or tetrahedron. They can i

also produce other-than-dome shapes. z*
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geadesic n : the shortest line between two points on a mathematically derived surface.
geoduck n : an edible clam (Panope Generosa) weighing over five pounds.
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MORELS

Making Model Spheres ’

v A dome is a portion of a sphere. If you make a sphere
model you can see where to cut it off to make a dome,
how to orient it to the earth, and trip out on the
different patterns.

Here are instructions for two types of geodesic sphere
madels: the afternate and the triacon. Both models are
the same diameter and can be studied with respect to
making full scale domes.

For each model, we give calculations for the strut lengths. |
It would be a good thing if you checked these out for
yourself before cutting dowels; to do this you get chord
factors for the afternate on p. 109 and for triacon on p. |10.

Multiply the chord factor times the desired radius in
inches to get the chord length; then—important—
subtract the length of the connector, which is 3/8"
for rubber connectors, to get strut length,

The principle above is the same for any dome made
with vertex connectors. In the tollowing tables we
have subtracted the 3/8".

e S—
et
P
7T N
%‘“‘“-—. wlll A& ]

3-FREQUENCY ALTERNATE 2 FT DIAMETER SPHERE Q%O 4-FREQUENCY TRIACON 2 FT DIAMETER SPHERE
Strut Chord Factor Strut Length *  Color Code ~ Make This Many ' i‘“ Strut Chord Factor Strut Length * Color Code  Make This Many
A 3486 3 13/16" Red 60 A 3134 3 3/8" Green 60
B 4035 4 15/32" Blue a0 B 3361 3 21/32" Red 180
C 4124 4 9/16" Yellow 120 C 3628 3 31/32" Yellow 60
D 3894 4 5/16" Blue 60
*We have subtracted 3/8” (.375) for connector
Putting Together Alternate Sphere: Exampys: '3}? ?g"lradiuﬂ Putting Together Triacon Sphere: o b
*See left
- 3485 4183 Compelllon Aarmend.:
Put ‘b%ﬁ% oL »g‘ﬂ-t.a : S 375 P._J(_ ‘ g

3808= 3 13/16"

iR

avd ol s .0 D g o MMMMMWMBGU;LM
| Lgda . 4 danrarges %%MM:%W

The colored struts will show you what's gaing on Notice the pentagonal flower shape when you have the first ten diamonds together.
—red: spokes into center ot each pentagon
-plue! outhres both hexagons and pentagons
-yellow: spokes into hexagon centers

The triacon sphere 1s not as easy to divide into a dome as the alternate, where
continuous lines running through the sphere suggest cut-off points. |f you suspend
the model from different points, you will see different cut-off possibilities, all
necessitating truncation of triangles to get the dome to sit flat. With the Aluminum
Triacon dome(p. 26) we made a hemisphere truncation,

To compare the sphere with the (cosahedron from which (1 originated you can

suspend an icosa inside, using 5 long uncolored struts through the center of the
red struts to the vertices of the icosa. :
| was tempted to make a partial dome of ten diamonds, resting the bottom five

To make different domes, you can remove struts, or while sphere i1s hanging try
different orientations, and run a string around where you want to cut It off. Hanging
from: pentagon center, you can cut it off at 3/8 or b/8. Hanging from blue strut

lone of those in between hexagons! you can cut it in half—a hemisphere, in which
case you will be cutting some triangles in half.

The 12 pentagon centers in the spheare are the 12 vertices of the icosa.

Anotner type connector is to take pieces of flexible clear vinyl tube,
cut in sections, shove dowels in, then put a screw with washers and
bolt through the tube,

Y ou get tubing that fits

tightly over the dowel.

This can be used for bigger

than 1/8" dowels, and

makes handsome hubs,

points on posts maybe 6 high, with clear plastic or glass across the bottom, giving
the dome a fioating look,

The |ines of the alternate are simpler than the triacon. An advantage we found in
the triacon 15 that triangles have a |lower altitude; with a 24" diameter you can cut
triacon triangles out of a 4" width, but not alternate triangles. You can figure the
maximum diameter for a 4-frequency triacon dome, still being able to cut trianales
out of standard 4" width material,

These two models are useful
geometries for home domes,

25-40" diameters.
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Spherical trigonometry is the method Fuller uses to calculate chord factors and angles.
Spherical trigonometry is about spherical triangles—triangles made up of arcs on the
surface of a sphere. Because of the curvature of the sphere (positive curvature), the angles
of a spherical triangle will add up to more than 180°. The amount over 180 is called the
spherical excess. The sum of the angles will also be less than 540°, because a spherical
triangle has to have 3 separate arcs, 5o where the arcs intersect (the vertices) the angle will

be less than 180°. AN

Equilateral spherical triangle.

You calculate within a spherical right triangle. One of the 6 identical right triangles
formed by the 15 great circles.

center of
sphere

The angle made by the arcs that intersect at the center of a face will be 60°, because

there are 6 angles there and they're all equal, and the angles around any point on a
sphere equals 360°, so 360°/6 = 60°. :

/
-

The angles of the right triangles formed at the vertices of the face are 362; the spherical
icosa has 5 faces at each vertex so 360/5 = 729 and the lines from the center of the face
to the vertex bisect the 72° angle, 72°/2 = 36°.

In

A great circle that bisects the edges of a spherical polyhedron is called an equator.
An equator crosses the faces of a polyhedron equally. A great circle that bisects
the edges of a spherical polyhedron and crosses the faces of the polyhedron equally
is called an equator. The 6 and 10 great circles are equators.

Each of the 6 great circles crosses 10 of the icosahedron’s faces; 3607 (in a complete
great circle)/10 = 36°. The right triangles cut the 1/10 of the equator in half.

The dotted lines (equators) are
Ls 1/10 the whaole equator.

The section of the dotted lines {equators) passing through
a right triangle is 1/20 of the whole equator.

Each of the 10 great circles crosses 12 of the icosahedron faces; 360°/12 = 30°,

Each dotted line (from edge to edge) is 1/12 of the whole equator.

By more calculations (using spherical trig) you get the data for the 31 great circles,
From that data you can get information for any frequency,

BASIC DATA 31 GREAT CIRCLES

in lowest common denominator
of a sphere’s surface

3 different external edges
3 different internal edges

6 different internal angles other than
90° or 60°

o= Sf /8T

solid lines 31 great circles,
dotted lines superimposed
Fuller #U alternate.

See Clinton’s Class |, Method 3

The other variables can be calculated because any 2 variables will determine a right
triangle, which has a right angle and 5 variables.

To identify sides and angles: A

C is always the right angle.
A and B can be interchanged.

B )

a

To solve a right spherical triangle, Napier’s rules are used.

Rule 1: the sine {of any part) = product of cosine of the opposite parts

Rule 2: the sine (of any part) = product of tangents of the adjacent parts
When using Napier's rules you use logarithms, Adding lagarithms is the same as
multiplying.

The triangle can be put into an easy form for computation. The sides and angles are
related in the same way as in the triangle. The right angle which is always the same can
be omitted. The small ¢ means to use complementary functions.

opposite case

adjacent case

Chord factor = 2 times the sine of 20ge_

For axial angles, construct an isosceles triangle with radii as two of the sides, and the
chord in between as the third. The central angle is known, so

0
180 Cﬂ%ﬂfa' angle _ axial angle.

x = axial angle

For planar face angles: find the spherical excess for the whole triangle (all the angles 1809),
divide by three, then subtract the result from every vertex.

e —
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GEODESICICEOMET R Y

See 31 Great Circles.

The edge of the icosahedron is not part of the dome in the triacon breakdown. The
divisions are made perpendicular to an edge. The triacon only works on even frequencies
because you must have the 2v subdivision from the middle of each edge to the opposite
vertex. In diagrams the icosahedron edge is dotted. The triacon produces 6 identical
right triangles for each icosahedron face. There are 120 of them in a complete sphere and
they are the smallest identical subdivisions of a sphere surface. Besides the right triangles
the triacon has 3 repeating patterns. The triacon can be viewed as a high frequency
icosahedron, dodecahedron, and triacontahedron.

QLG

spherical icosahedron spherical dodecahedron spherical triacontahedron

spherical icosahedron and spherical icosahedron and spherical dodecahedron and
triacontahedron combined dodecahedron combined triacontahedron combined

- Spherical icosahedron, dodecahedron and triacontahedron combined.

Every triacon breakdown has: 20 identical triangular faces, from the icosahedron
30 identical diamonds from the triacontahedron
12 identical pentagons from the dodecahedron.

The 2v triacon is produced by the combination of the dodeeahedron, and triacontahedron.
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6 frequency alternate spheres
computer graphics from program by Joe Clinton
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MODRIFIEORSTHERES

You can easily modify or distort domes. Besides domes with completely different
shapes (see Elliptical Domes) you can just change the length of, or remove, or
replace with cable some struts. The struts inside the hexagons and pentagons

can be removed making flat hexagons end pentagons. The strut lengths and

angles are the same as with ail trian ez, When removing struts to form hexagons and
pentagons you need to use a frequarcy with a point in the center of the face (so for
triacon any frequency works).
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fofrmiew of ‘j'u' icosa alternate. Lofrotew of £, wwosa kriacon,

Removed struts from one face dotled Removed struls from one face dotted

SN

o

A

- et

A

i
!

For 4,, triacon you use this diamond \ ‘

Top view of 4,, icosa triacon (with diamond
Removed struts from one face dotted.
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Or two triangles can be grouped together to form diamonds. The strut lengths and
angles are the same as with all triangles. With alternate there must be at least 3Y and
the pattern is symmetrical only with a point in the center of the icosahedron face.
With triacon any frequency works. The diamonds are bent along their short axis.

Fop view of 3, icosa alternate,

Removed struts from one face dotted.

and this diamond
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or this diamond

Another breakdown produces flat fat and thin diamonds. The diamonds have the same
edge length but different face angles. The angles opposite each other in the diamonds are

equal. The fat diamond/thin diamond is also called the enenicontahedron.

Chord Factors:

A .3932
B .3137
C .4534
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“All is as it should be,” says one of the beings.

“Nothing is complete,” returns the other, “look at those
creatures below this mountain, whom we see assembling,
then disbursing, looking about, and betaking themselves

to shelter.”

Building is a time of expansion.

Writing about it is a contracting, a gathering in, putting
vears of work by many people into a book like this.

There's even an analogy between building/communicating
and framing/skinning a dome. Putting up the framewark is
exciting, moving, joyous; putting on the skin is difficult and
meticulous.

It's much easier to build than it is to write about it, perhaps
that's why so little has been written on building. Most
books and magazines on building don’t cover shelter, but
rather monumental works by a few master architects and
their patron-inspired design. However, for thousands of
years, men have been building beautiful shelters, using
indigenous materials, inspired by the architecture of
necessity.

As we've built and experimented with domes over the past
few vears, we've tried to keep notes, so that we'd be able to
pass along what we've learned. However, we've been rushed,
in both building and writing; urgency has been a prime
mover in our actions, rather than fine craftsmanship and
design, as we were literally throwing up shelters to beat
oncoming rains. Thus you should not use any of these
instructions as step-by-step procedure, but rather design and
build your own shelter. You should be able to pick up
where we left off, and avoid many of our mistakes.

Pacific High School provided the testing ground for many
of these domes. Some were built prior to our first
publication, Domebook One, others from it.

No plans were ever drawn for our domes, only a few
sketches. Our blueprints have been mathematics. As you
read the rest of the book, it may be helpful for you to know
of the following general categories of dome construction:

Sun Domes. The Sun Dome was a swimming pool cover
dome published by Fuller through Popular Science in 1966.
For some time, this was the only geodesic geometry
available to anyone wanting to build a dome. The Sun
Dome is made of triangles on frames that bolt together to
make the dome. Some examples are Sun Dome, p. 14; Big
Sur Dome, p. 16; Aluminum Sun Dome, p. 29,

Struts/skin domes. First the framework is put up,
usually with various vertex connectors, then a skin applied.
See Pacific Dome, p. 20. 2

Flanged panel dorme. Skin and struts are one-piece, with
skin flanged over to form strut. Assembly is like the Sun

que, usually with bolts, or rivets. Example: Aluminum
Triacon Dome, p. 26.

Monolithic skin domes. Dome skin is applied in liquid
form, hardens to make a one-piece rigid skin. See Eqg

Domes, P. 35; Muslin Foam Dome, p. 40; Ferro Cement
Dome, p. 66.

Tent Domes. A one-piece skin is either hung from, or
draped over a frame. See Tent Domes, p. 48.

The first section of the book was mathematics. What
follows are our building and living experiences, and
communication from other builders throughout the
U. S. and Canada. .



The sun dome is a logical next step after model making; it's like making a full scale model.
It is cheap, lightweight and easy to build. It is a panel frame system, with triangles
preassembled in the shop, then fastened together to make the structure. After building the
models and small dome described below, | next built the full size dome in Big Sur, which

is the same basic system, with plywood instead of plastic skin. Two years later we built the
Aluminum Sun Dome (see p. 29), this time with aluminum skin.

-

R. Buckminster Fuller's sun dome plans were originally published in the May 1966 issue of

Popular Science. The plans were then improved and blueprinted and are available for $5
from

Popular Science Monthly
355 Lexington Avenue
New York, N.Y. 10017

For the fee you receive clear and simple instructions for making a 3-frequency
3/8 sphere, polyethylene skin greenhouse or swimming pool cover, A simple
system: two triangles make the entire dome and a hand stapler is the only
fastening device used.

When | first got the plans, | made a model of D-Stix. Next, this 1-meter-diameter sphere
from redwood scraps ripped on a table saw. | first put it together with staples, then
l{niﬂmd staples and glued it together with hot melt glue.
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Then | m'a this B’dnm, again of redwud scramput tthe with stapl. It in't take
too long, and | learned a great deal by being able to crawl inside it. | covered different

triangles with cardboard, testing different window patterns. Note the gap between triangles
from not mitering struts.
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The next thing | tried was this 4 meter vinyl-skinned dome. |t differs from the sun dome
plans in that it had an extra course of triangles at the bottom, making it a 5/8 sphere rather
than 3/8; it is bolted rather than stapled together; and the struts are ripped to avoid the gap.
We used it for a greenhouse, for guests, and for watching stars on clear nights. It was built
in 1967 on a hillside in Big Sur. When you climbed to the top of the ridge, about % mile, it
looked like a soap bubble glistening in the sunlight.
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Table of Struts 0°

Cut struts in this order, after they are bevelled: for working in meters,
get a metric tape measure from a drafting store.

Strut  Number to Cut  Length Rip to Tip Angles
Bevel of
A 30rights 139.4 cm 7° P 1 /
30 lefts (54 15/16") \35 A 27%°

Drilling Struts for Bolts: You can drill struts now by making a jig. Or
you can drill as you put up the dome. If you jig drill, make holes 1/16"
oversize to allow for errors.

Putting Frames Together: |used glue at the tip ends, and 16d threaded nails, which have five
times the holding power of ordinary nails. Hot dipped galvanized nails work well too, as they
have a rough barbed-like surface. Screws can also be used. The holding power at vertexes is

more important with triangles that are covered with flexible material than with thase covered

with rigid skin.
Cutting Plywood: See p. 22 on jigs. There are 30 small triangles, 75 large triangles in

0 the 5/8 sphere. Plot cutting on graph paper to maximize use of plywood. If you use entire

B1 30 161.4 cm 7 = o . : :
(63 9/16") 27% 6] 2T% triangles for windows, subtract from number of pieces of plywood you cut.
, o | cut my base triangles (15 of the large size) 5" larger so that they extended down past the
C 75 rights 3555? cm 7 \ggﬂ C Sﬂﬁﬂ/ floor for water run-off. This can also be accomplished with flashing or pieces of plywood.
75 lefts 65"

o]

B2 75 161.4cm 7 \ 3010 B2 s /S 550

(63 9/16")

Second step: Cutting to Length

Impaortant: Both small and large triangles have a right and /eft side
(A’s and C’s) if you bevel struts. Therefore when cutting A’s and C’s
to length, you will cut 50% wide side up, 50% narrow side up.

30 small

Start with sticks stacked in three piles. Cut each strut an inch or two longer
than final length so that they are easy to maneuver. Allow yourself more
margin if you wish.

Once the angle is set, cut all pieces you have to that angle.
Cut enough extras to make up for mistakes,

A radial arm saw is the best tool for this, as it is designed for cutting many pieces of wood
to the same length. This is one of the most important steps in building this dome, as a slight
error in strut length will throw the entire triangle off. Have someone else check each piece
against a master piece as you cut, so stop does not creep.

IF you can’t get a radial arm saw, see p. 127 on a skilsaw jig which might be adaptable
for this type dome.

Fastening Skin to Frames

Plywood: Be sure to use galvanized fasteners—either nails or staples. A good
staple gun—if staples have holding power—will save time, | used 6d hot dip
galvanized nails, one every 6" or so and a bead of waterproof construction
glue between strut and plywood.

Where you have half pieces you should either run a strip of wood down the
inside so that both halves can be nailed to it and seal outside seam

or you should fiberglass the inside of the seam, and waterproof the outside
in the same way as you waterproof other joints. The halves are put together
with 3/8" corrugated fasteners:

All the struts and plywood for the Big Sur Dome.

e —— ——

Shop Yoga

If your radial arm saw guage is such that a cut at 90° to the piece of
wood you're cutting reads 0° on the guage, the angle you set should
be the complement of the tip angle. Since our saw's guage was like
this, here is how we cut struts.

A—62 1/2° — first cut

Set saw for 62 1/2°. Cut 50% of A’s broad side up, 50% narrow side up,
| trimming a little off the end. Stack in two piles.

Bl — 62 1/2° — first & second cuts

Cut one end of all B's.
| Set stop for B’s at 161.4 cm (63 9/16"), turn over and cut other end to

length.

Nailing is done on a hard surface like concrete. If you fiberglass the
inside (a 4" wide piece of fiberglass matt—cheaper than cloth—will
do), do it before fastening plywood to frame.

This is an important step in plywood dome making. You must utilize halves,
and the halves are usually the trouble spots.

With the large triangles of an 8 meter dome there is a 4" opening here:

Color code B's—one blue stripe in middle—narrow side.
Stack in two piles.

I A — 55 — second cut

Set saw for 55°. Set up stop for A's at 139.4 cm (64 15/16"). Cut 50%
wide up, 50% narrow up.

Color code 55° tips of A's red.
Stack in two piles.

This can either be patched with plywood or colored glass. | used amber glass; it made a
beautiful hexagonal pattern around the hex hubs.

Leave the plywood off at least one large triangle, for entrance into dome. Seal edges
by painting so if water leaks it won't delaminate plywood.

If dome is to be painted it will be easiest to spray paint in shop before assembly,

C— 61° — first cut
Set saw at 61°. Cut 50% wide up, 50% narrow up. Stack in two piles.
C—59 1/2° — second cui

Set saw for 69 1/2°, Set stop for C’s at 165.0 cm (65"")
Cut to length. 50% wide up, 50% narrow up.

Color code 61° ends of C's yellow.

Stack in two piles.

B2 — 59 1/2° — first and second cuts

Cut 59 1/2° end of B2's.

Set stop for 161.4 cm (63 9/16”).

Cut other end. Be sure to flip for second cut.
Color code B2's—two blue stripes middl|e.
Stack in two piles.

Fastening Window Material to Frames

Whatever you use for windows—vinyl, mylar, fiberglass, glass, etc.—be sure
to put a strip underneath it on strut so that when dome is assembled the
window will be flush with the plywood.

If there’s a gap you'll have waterproofing problems:

Plexiglass, lexan or glass have a much longer life. However, if you can only afford
vinyl (or polyethylene), here is how to adhere it to frames:

Clear your working table of everything but the roll of vinyl. Roll vinyl out.
Put triangle on, face down. Staple one edge, every 4" or so. Cutvinyl. Then
staple second or third edges. Make fairly taut, but not too tight. When dome
is put up, it will stretch tighter when struts are pulled together. In warm
weather, vinyl will loosen; in cold weather it will tighten. Thus put it on the
I frames at a medium temperature. If you put it on in hot weather, and stretch
too tightly it might rip apart when it gets cold.

 — A



BIG SUR DOME continued

PUTTING IT UP

Three is a good crew. More can be helpful, if you have good order and control.

One person should direct what goes where. For this purpose, your mode/—
color coded the same as the struts—is placed in the center for quick reference.
See pp. 5-6.

A scaffold with wheels and wheel-brakes is highly advisable here, with a
4" x 8’ sheet of plywood to stand on. Don’t leave tools lying on scaffold,
as you'll kick them off and onto someone’s head.

Start with bottom course. |f you are drilling bolt holes as you go, drill
one in the middle, one as close as you can get to each vertex. Clamp
struts together as you go if it helps. Drill holes the same diameter as
bolt as it makes a tight fit. Use washers, both sides. Pound bolts in
with hammer.

Two of you can tighten as you go, using ratchet wrenches. A pneumatic
wrench would be ideal, like ones used for changing tires. We tightened
bolts fairly tightly, but waited until the entire dome was up before the
final tightening. This gives more flexibility as you go.

We had no need of braces. The dome held itself up as we went, With
each course, the dome gets stronger.

You may have to custom fit the final triangle. After everythingis in
place, work from top down and give bolts a final tightening. Thisisa
very exciting phase. You'll feel the dome creaking into tighter tension,
becoming stronger, the membrane uniting.

Tie a knot like this connecting dnill cord to extension cord so it won't slip out when you pull on it

Calculating for interior membrane: if dome diameter is 40", it is 20°
from center of dome to A. To calculate for interior membrane, subtract
distance between A&B from radius, and multiply times chord factor. If
AB is 3, you multiply 19" 9" times chord factor.

» Plywood Domes «

In Domebook One | wrote a section called About
Plywood Domes wherein | said we had to be careful
about using wood, since the forests are disappearing
so rapidly, and that plastics, metals, and ferrocement
seemed a better dome skin in that they hold up better
to the weather.

] - =0 - 0w 0o & w0 W g
The advantage of plywood is that it's strong, relatively
cheap, can be cut out and assembled with hand tools,
and it feels better to a lot of people than metal or
shiny plastic. Yet | had a great fear, especially after
driving to Canada on Highway One, that forests were
disappearing fast. The loggers have left a camouflage
strip on the highway, behind which everything is
ruthlessly destroyed. Lionel, a fisherman, tells me
that viewed from the sea, the Oregon forests are barren.

TSN T
Redwoods, stately and refined, are practically gone.
Back in the hills in Big Sur are clusters of redwood
trees—they seem to grow in families. Underneath
their branches is a distinct peacefulness, calm, a ot
of moisture, and there must be high negative ionization.
The high quality redwood in lumber yards is from
200-800 vear old trees; the lower quality at least 40
years old. Thus, I'm totally opposed to buying new

redwood.
or O3 O3 OF OF OF OF OF ob OF

Note that you use the same measurements for strut length (unless there is
a connector) and membrane length.

center of dome

Put a mast on the top for climbing.

(See Table of Contents for Doors; Windows; Vents; Sealing joints—
don’t use fiberglass tape on this dome; it moves around a lot, and
will crack tape.)

Douglas fir, however, grows much faster, and is one
of the highest strength(in tension) woods. We used
douglas fir for strut material with the Pacific domes.
The next year we planted 300 Douglas Fir seedlings.
In California seedlings can be obtained from Davis
Headquarters Forest Nursery/Rt |, Box 1410/Davis,
Ca. 95616. 500 trees are about $15. Planting the
trees is a wonderful experience. As you plant, you
begin to notice where trees grow. On our land, fir
seems 1o grow on ridges, on upper sides of small
valleys. The madrones and oaks down in the canyons
and creek bed areas.

T4e e 4B 4B 40 4o 44 40 b 4& |
It's hard to tell what to use for dome materials, as one
must consider the practical and aesthetic aspects,
and overall abundance of any material. If you are
going to use wood, a geodesic dome will use the least
amount of it. An ecological solution might be used
woaod, or wood in lengths too short for other uses
as struts, with other materials for the skin.

7 4 W K 1 © © © © ©
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These were the first domes we built for housing in our community. We built seven in
about three months. Most of those on our building crew were 15-17 years old.

With the first three domes, we were relatively conservative in number of windows and
window patterns. Then kids, building their first dome, made a long sweeping arc of
windows, placed to follow the path of the winter sun. Next Chris, building his dome
under a |large oak tree, made this double arc; when you're in the dome, you feel

as if you're still half outside.
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We used pipe-section hubs and stainless steel straps for the framework—a system designed-
by Jeffrey Lindsay and used by Fletcher Pence in the Virgin Islands about 10 years ago.
The skeleton framewaork is first strapped into place, a membrane is then attached, and
joints are waterproofed. We've had serious leakage problems with half these domes, due
to a combination of improper joint design, funky workmanship, and faulty caulk. Before
you try a dome like this read carefully the section on sealing.

Although all seven domes are the same size and the same geometry, placement and
patterns of light, and divisions of interior space makes each one feel totally different.
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VITAL STATISTICS

Geometry: 3-frequency geodesic, 5/8 sphere, icosa-alternate breakdown, vertex
zenith

Diameter: 24’
Weight: (not including floor) 2050 lbs
Volume: about 4400 cubic feet

Floor area: (not including lofts) 452 sq ft

Note: volume is a far better measure of living space, especially in a dome, as you'll
not be confined to the floor area.

Date built: 7 domes, fall and winter, 1968, in California hills

DOME INGREDIENTS

—12 pieces 4" x 7" plywood for small triangles
—24 pieces 4' x 8" plywood for large triangles You can also use galvanized
—B pieces 4' x 9’ plywood for extra-large triangles/ steel or aluminum.

—about 750 lineal feet 2 x 3's for struts (of 8" and 10’ lengths). Figure the proper
number of each to order.

—61 hubs, cut from sections of pipe

—about 500’ stainless steel strap, about 400 stainless steel buckles
—about 20 Ibs 4d or 6d hot dip galvanized nails

—quantity of window material up to you

—12 tubes of caulk

—2 1/2 gallons primer, 2 1/2 gallons finish coat paint

—misc. materials for vent, door, etc.

—floor materials not included

—35sheets 4’ X 8' X 1” Dorvon insulation foam

Type of materials we used

Struts: kiln dried 2" x 3" douglas fir without large knots. You don’t need clear
lumber, but there should not be knots that will be structurally weak. Kiln dried
wood is about twice the cost of green wood. We used it because it will not shrink
once in place. However, reasonably dry lumber will do. The difficulty here is
shrinkage causing distortion causing leaks.

Plywood: U, S. Plywood “'Duraply” is the only plywood | know of that has a life-
time (of the building) guarantee to not de-laminate, etc. It is impregnated with resin

subtract for windows.

and surfaced with a waterproof paper designed for paint application and waterproofing.

Any other plywood will not hold up to direct sun exposure for any length of time, so
this type should be used unless you are going to cover the exterior with something
other than paint—such as sprayed-on fiberglass, or shingles.

Hubs: we got some 10 lengths of 3, 1/2" (outside diameter) 1/2" wall aluminum
pipe from a surplus yard, cut it on a band saw into 2 1/4"” lengths, filed down the
edges so pipe wouldn’t cut into strap or hands.

Straps and Strapping Device: |f you can get the strapping tools, and have access to

a drill press for drilling struts, this is a simple and quick way to frame. The 1/2"
straps and buckles are stainless steel which does not corrode. |f you get a strapper,
there will be instructions on strapping technigue with it.

Nails: use hot dip galvanized nails. Electro-galvanized nails rust badly.

The Shop at Pacific.

BU lLDEEl’S INSTRUCTIONS

Cutting Struts: You need either a radial arm saw or much patience and care. A
radial arm saw allows you to cut all pieces exactly the same length.

General instructions on cutting
1—First cut boards in half for easier handling.
2—Check carefully the first one you cut at a new setting; the length with a tape

measure, the angle with a protractor. |f it is perfect, then cut the rest.

3—About every 10 cuts, check stop-table mark. The stop tends to creep along
the table as the wood bumps it.

4—-Sweep sawdust off table frequently.
stop.

5—Make some extras of each length just in case.
6—Saw smoothly and slowly.
7—Wear goggles.

It tends to collect along fence and against

Table of struts: make a large, clear copy of this and post by the saw.

Strut  Number to cut  Length, using 2 5/8”  Axial Angle Angle at which you
diameter hubs * both ends set radial saw

A 30 47 9/16"" 80° 10°

B 55 b5 16/32" 780 190 Check shop yoga

C 80 56 3/4" 789 12°

Strut lengths here are based on 2 5/8" outside diameter hubs. This diameter is
determined by tight packing of six struts of 12" width {Actual measurements
ofa2'" X 4" are 14" X 3%%"). In our first domes, however,

we used surplus 3% ""outside diameter pipe which allowed

the struts to slip around; when tightly packed like this,

the dome will be much stronger. You may have to search

around to find the right diameter pipe or conduit.

Radial saw : .j

Angle: use an adjustable protractor to double check the saw's gauge.
fence, pull blade out and check to see that blade parallels protractor.

Length: tape measures are made to hook over a piece of wood. For greater accuracy,
use the 1” line on the tape measure and line it up with inside of saw blade. Add 1"
to total measurement when setting stop. V-mark stop and table and check the stop
for slipping periodically while sawing.

Heold it against

Make sure table and fence are made of clear straight wood. Close one eye and sight
down the fence.
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‘;ﬁl arm saw’s gauge was such that a right angle cut across a strut reads 0° on

the gauge. Therefore, the settings for the cuts were 109 and 129. If your saw's gauge

reads 90° for a right angle cut, angle you cut will be complement of 90°. That is, |
8009 instead of 109, etc.
CUTTING A’s : - 48" 4
I First cut: (in half) - |
Set stop at 48" A |
| Set angle at 10° A

Cut first one and check for length and angle. Make adjustments if
necessary and go ahead on the rest.

Follow general instructions above. n '
Stack :{ 47 9/16 '3,:
I Second cut: (to length) I - , |
Set stop at 47 9/16” | :
Leave angle at 109 1100 100,

Cut first one. Check very carefully for length and angle.
Continue as above.

Color code: Stack them in a neat pile; spray-paint tips of each end red.
CUTTING B’s

First cut: lin half)
Set stop at 60"
Set angle at 129
Cut first one and check for length and angle. If o.k., cut the rest.
Stack

Second cut: (to length)

Set stop at 55 1/2"

Leave angle at 129

Cut the first one. Check carefully for length. If o.k., cut the rest.
Color code: Spray-paint tips of both ends blue. Piot on graph paper how best to utilize plywood for the size dome you are making before
ordering. Find most economical way to get triangles out of rectangles. For our domes

58 1/8”

The number of triangles above are for covering the entire dome with plywood. Adjust
accordingly (subtract) for windows, doors.

¥
CUTTING C's we found 4° X 8’ sheets good for the large triangles, 4" X 7' sheets good for small triangles.
First cut: (in half) Draw the plywood sheets on graph paper, cut out paper triangles, move them around to
Set stop at 60" find the most economical arrangement.
Leave angle at 12° : ; S :
: h -
| Cut first one and check for length. If o.k., cut the rest. '::kﬁ :::: tﬂﬂennlqg: E;I;ttlilrr:; r;-la;nr:!e point-up triangles with 5" extensions so they let water run
Stack |

Second cut: (to length)
Set stop at56 3/4"

| Leave angle at 12° -
. fioo " ianal
. Cut first one. Check length carefully. |f o.k., cut the rest. . ‘.l L::::I%Enﬂrmally
Color code: Spray-paint tips of both ends yellow. ' . _ — end here
J - = 5" extension
However, it might be simpler to fit in pieces of plywood here, or use flashing.
Plywood triangles layout: with graph paper we determined that this was the best
utilization of plywood:
= for large triangles
Drilling Struts
It is essential that the hole be drilled very accurately, so use a drill press. The hole
must be centered, and if you have a radial drill press, drilled at the same angle as o
the strut end. Drill at 90° if you have a regular drill press.
with radial \ with reqgular T,
drill press Ve o '“‘ drill press : E *t
4 x 8
Jig: Note that you cut two whole triangles and two halves from each sheet. The halves
Clamp this to table of drill press stop block are patched so that you get three full triangles per sheet,
N If vou are using “Duraply’” or any other type of good-one-face plywood, you will
e —— —— I -l have to flip over every other piece you cut. That is, you will cut one good side up,
the next good side down. If you cut all pieces good side up, you would end up with
/’ all left side triangle halves:
_//
_ about 4 feet lonag g H'/
o 3 3
Using a paddle type blade, drill all the way through strut. Disregard minor splintering
where bit breaks through. i
Have a big enough block under bit so you don’t drill holes in drill table. Therefore, by flipping every other sheet you get: 5
Sweep shavings out of jig after each hole; otherwise the next strut will be out of position.
V-mark jig & table and check for slipping periodically while drilling.

G




LTRUT
Cutting fig
Setting up a jig insures that you cut each piece of wood accurately, and alike. _ i. STRAP
Sometimes, especially without a lot of skilsaw experience, it’s hard to follow a ' *
pencil line. A jjg or a straight edge gives you something to run the skilsaw guard
against. 1-H-1- ’ )
7 .
In fig 1, "'d" shows the distance from straight edge to outside of blade, which ) BUCKLE
makes the actual plywood cut. Also, set the blade depth so it doesn’t cut through L6
the jig. \
l cutting ) &
direction
Hubs :
We built 3 domes with metal pipe hubs, 4 with plastic pipe hubs. The plastic hubs
L | . around the base of the domes deformed when plywood was nailed on. The advantage
q | i of the plastic hubs is that they're cheap and easy to cut—you use a hand saw.
3 s However, they'll be weak where there are large window patterns, and metal will
s b B ] Skilsaw be better if you can obtain the right size.
- N i i S e .
£ The best way to cut metal hubs is on a power hack saw; perhaps you can have it
3 done in a machine shop. The inside edges should be filed off to prevent the strap
: from being cut by the sharp edge.
‘) If vou use different sized pipe for hubs, adjust strut size accordingly.
E Wi of cut
Z MRALE Simple Jig 7, T
Vi e Berry Hickman told me about a method they Cut in approximately 2 1/4” sections. - 2 1/4" 610"
- being cut used for cutting pieces of plywood at ¥
' 2r Lama. Steve clamps a number of sheets of P = 4§
¥ plywood together, using wood clamps, then There are 60 regular hubs in this dome, and one mast hub. Mast Hub
skilsaws through as many thicknesses as the L | N, S

blade depth will allow. You can do this by

eye, or rig up an aluminum strip for a straight The mast hub goes at the top, in -::er!ter .uf pentagon, and is used for throwing your
edge that the saw guard will run along, as climbing rope over. See p. (I7 on climbing.
below in Bill’s jig. When you remove the Drill holes for straps.
f;ifﬁisé ;f;i;'frig’;g&;ﬂ-ﬂiﬂ;’gg;g;;ﬂ;grthe - Strapping: Here the cost of the strapper and crimper {(about $70) was justified for
you can use as a guide, I us as we built several domes. Here's how to use them:

Learn to use the strapper with instructions that come with it.

Bgill’s jig:
This jig works best on a concrete floor. The stops hold the plywood snug for cutting. Assemble prefab components on a big table with a few people helping you hold struts.
Make them of the same thickness as the plywood you are cutting and nail them on.

Shaded area is where you flop the plywood to be cut.

2 sheets plywood |
4%x8x1 1/8"

Once you determine the proper length strap you can cut a number of them.
We doubled strap where it grips the hub so the metal wouldn’t cut into the strap.

After bending, strap looks like this:

Six people work well in preassembling strut sections:

“bent strap with buckle,

—one cuts straps ready to slip through hub

—one bending .

hole over —two assembling (putting straps, hubs and struts together)
nail peg A —two strapping
This is then slipped through strut and hub like this:
corrugated .
fasteners Strapper is engaged.
o Lg Crank toward hole until it is tight.
wcwal cotting | S S Sf *ﬁ% . :ﬂ;;j?‘ﬁ Crimp buckle.
ling, allowing  _ 1. x; i é’f S . L Ea“ées Break off end of strap by twisting strapper back and forth.

i L L e LE;:‘-\.EE:‘C'H. i .-_r\-q'“EEr
for distance “"d” ~ |G % &~ fiaiia i E"Aeﬁ? :

. . .
ﬁa‘* %ﬁ?aﬁﬁ %M g%w - *‘*’*L:;ﬁs E?"?“’

remove for
extra large
triangles

l aluminum strip K
3/8"" thick, 8 in. x 12 ft.
guide for sawing

Fig. 2

The aluminum strip has holes in it so it can be held in place by pegs (16d nails
with heads cut off) which are pounded into the stops. Carefully draw a master
triangle on the jig and then position the aluminum and nails, not forgetting distance
= ”d”..

After cutting one edge, aluminum on nails A and AA (fig. 2), flip the metal onto
nails B and BB and cut the other side of the triangle. (Fig. 3)

Treating Patched Pieces and Plywood Edges

You should also prime the edges of plywood triangles before nailing onto dome. This
will prevent moisture from delaminating plywood.

The patched pieces are the worst potential trouble spots. When the dome expands and
contracts, they tend to open, and consequently leak. You can do two things:

insert wood strips to nail i
edges to. Leave enough

Fig. 3 space for struts. Tape out-
side, after painting. OR

fiberglass tape inside,
use either fiberglass or
other type tape outside,
| after painting.

Wear ear guards and goggles while cutting.
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PUTTING IT UP

Invite friends, try to pick a nice day, have some homemade bread for when it's
completed. You'll want to spend some time sitting inside after it's up.
A scaffold makes things much easier. you can rent one, with wheels,

Set model in center. Start at bottom course. |t is best to have one person who just
designates what goes where. Work around, and up. Temporarily tie it down if
there's a wind. 1t will start holding itself up during the second course.

Strap as you go. One man on strapper, another working the crimper.

Next, attach to floor. Take an average from center of floor. Place each strut an equal
distance from center. We strapped ours down like this:

‘f‘ g\ T blocks P Tt

Drill holes in floor and strap each hub to floor. Strap it securely, so dome won't blow
off. If you don’t strap, work out a means of bolting down.

If you use plastic hubs there should be blocks
inside base course hubs so weight of dome is
not resting on pieces of plastic.

Cut floor off to fit dome.

(s

SKINNING DOME

Y ou should wait a while, sleeping under framework, seeing where the morning sun
rises and planning carefully where to admit light. This will vary according to season.
When this is decided you can start with the plywood skinning. Make sure struts are
equally spaced around hubs. You can do this as you go, lining up struts with marks
on hubs. Be careful, as errors will accumulate.

|f vou caulk, staple strips of polyethylene to struts with rustproof staples. Best to
start from top, as it leaves room underneath to stand on struts.

Nail triangles on with hot dip galvanized nails. Electro-galvanized nails will rust. One
nail about every 4" or 6. Or rent a pneumatic staple gun that shoots rustproof staples
and be careful of people below.

Have a helper handing triangles up to you.
The struts must be accurately positioned around hubs.

Nailing should be done very carefully. Don‘t leave any hammer marks on surface,

as they will complicate the sealing of joints. Go slowly here. Everyone wants to nail
on triangles. Two or three nailers is about right, but check each one out to make sure
he is hammering well, and placing triangles carefully. We had a careless nailer on one
dome and later had to custom fit some triangles.

At bottom course, where large triangles overlap, first nail on one, then a few nails to
hold the overlapping one, and saw down the middle.

Calculating for interior membrane: see note on this in Big Sur dome. You will use a
different radius times the chord factor for calculating interior paneling.

(See table of contents for next steps: sealing joints; doors & windows; interiors. )




The plate and bolt hub system has been used for steel tube domes, and it seems to e
be a strong simple system for wood domes. See the shake dome, p. 53, where the plate il
is mounted on the outside surface of the struts. e

Calculations and tests indicate that the plate is strongest set into a notch in the strut.
A skin system (plvwood or ferrocement) that must bear on the outside of the struts
{unlike the shake dome) would also mean that the plate at least be on the inside of
the struts. Both the washer hub and plyhub notched strut systems will build a dome
that meets building code strength requirements.

For plywood domes, mitering the struts for the washer hub system would give you
a continuous surface for nailing on the plywood skin.

Bob Easton

Washer hub
for 98 3v Alternate
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QAIMNOND R EATS

Wayne had built a camper for his truck out of shiny aluminum. Some scraps were
laying around the shop for a while and | kept looking at them, digging the shiny
surfaces. | kept thinking how spacy a shiny dome would look in a field, reflecting
the surrounding trees and grasses. Talking to Douglas Deeds on the phone one night,
| found out that he had a roll of aluminum left over from a project that he'd sell for
$200. So we bought it, and it turned out to be enough for two domes.

The roll weighed about 600 pounds, was 4" high, about 3’ in diameter. When we
picked it up in the truck, it was hard to believe that it contained enough skin for

two complete domes.

The triacon geodesic is a different geometry than the other domes we’ve built. An
advantage is that triangles for the 24’ diameter triacon are smaller than for the
alternate 24’ dome, and can be cut from 4° width material.

| wanted to try as lightweight a dome as possible, and in construction detail | was
influenced by our radome, which is made of bolt-together fiberglass triangles. Steve

Baer's garnet crystal zome in Placitas is made this way, with flanged metal edges of
chopped-out car tops.

| planned a single flange on each triangle, then bolted them together to make the structure.

| went to Shanrock Sheet Metal in San Jose to have five test panels made; the foreman

said, " You're going to use standing seams aren’t you?” | didn’t know what he was
talking about, and he explained that standing seams are used on sheet metal roofs: ln

It was a good idea as a means of locking things together, giving an extra edge of

stiffness along strut lines. We put the standing seams inside (they're outside on

tin roofs). Another thing | learned at the sheet metal shop that day was cross-braking:

making slight creases in the metal, giving a slight outward curve in the panel, which

adds strength. | decided to cross-brake each triangle from vertex to opposite mid-strut;

it was an aesthetic decision, it breaks the dome into many small triangles—closer to

a sphere.

Flanging and cross-braking is done on a sheet metal brake, it's like a giant hinge.
Shanrock made five test panels for us. We locked them together, and they looked ok..

| planned to use pop rivets or self starting sheet metal screws for fasteners, but in
a vocational sheet metal shop discovered a tool called a clip punch which punches and

holds metal together. Thus, the dome could be put up without any fasteners. 6

Kip made a dowel model of the triacon, and we hung it in the shop, trying to decide
how to cut off the sphere to make the dome. This involves different orientations in
space (which part of the sphere goes at top center point). We finally decided upon
vertex zenith (center of pentagon at top center) and a hemisphere truncation.

The aluminum is .025" thick—about equal to 5 pages of this book. A/l the aluminum
for this dome, before bending, is a pile of triangles, about 5" on an edge, less than a
foot high. This gives you an idea of the efficiency of geodesics. Foam was sprayed
on the dome interior after erection for structural strength, insulation, and a far more
livable inside texture than the aluminum. The dome has taken 50-60 mph winds, yet
we don’t know how it would handle a snow load. You can climb on the top if you
spread yourself thin, but it looks as if a heavy load at any one point would pop the
foam off.

We are not satisfied with our sealing solution, but there are various alternatives.
Information is developing fast and if you decide to build a dome like this write us
for current sealing information.

Erection of this dome started on a hot day amidst great confusion. We thought we

knew so much about domes that we didn’t have to color code triangles, and the result
was instant chaos. Finally we put one person in charge, designating what goes where;
when we got going we had about 20 people, a lot of noise and excitement. The dome

was floppy and we needed many people to hold it up, especially with the lower courses.

Watching the new geometry piece itself together was exciting, suspenseful (we weren’t
sure it would work), like seeing a new flower grow. We finished it in the moonlight.
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It looks a bit like a tlying saucer.



VITAL STATISTICS
Geometry: 4-frequency geodesic, Ja-spherelhemisphere) icosa-triacon breakdown,
vertex zenith
Diameter; 24
Weight(not including floar): about 600 Ibs{300 alum; 200 foam, 50 wood, 50 misc)
Volume: 3620 cu ft
Floor Area: about 450 sq ft

Note: volume s a far better measure of space in a dome, as yvou're riot confined to
the floar area.

Datebuilt; Qctober, 1970, in California hills

DOME INGREDIENTS

—3001bs. lwill vary with amount of windows! roll of 025" 'Na. 3003 sluminum
—about 250 lin ft wood or aluminum angle for window frames

— 150 galvanized %" X 2" hex-head balts with washers and nuts far fastening window

frames 1o aluminum flanges

—Vinyl washers where galvanized bolts touch aluminum, to prevent possible electrolysis,

Cut them out of vinyl with scissors,

=3/18" diam %" work thickness aluminum pop rivets if clip punch doesn’t seem
streng encugh

—about 200 |bs of Pittsburgh Plate Glass No. 650868 spray-on polyurethane foam

—2 gallens PPG Polyclutch Acid Solution and Wash Primer as primer on aluminum
before foaming

—few boxes of Nichols 17" aluminum nails with rubber washers for nailing base
Ye-trignales ta wood frames

—misc. materials for vent, doar, etc.

—floor materials not included

BUILDER'S INSTRUCTIONS

Be sure to make both a dowe! model and a membrane model of this dome before
building one. Color the cardboard mode! according to triargies: P1, P2, QR, QL
and you'll see the pattern.

We made our seams 2 "' deep. They should have been about 1" deep to have the
clip punch work properly {(more on this later). 1T you use pop rivets or sheet metal
screws for fastening, the 2 1s OK. If you use the clip punch, we'd recommend 1"
seams and you must adfust the templates accordingly.

Templates

Templates are made of sheet metal, and used 1o mark the aluminum for cutting,
cross-braking, and flanging.

Dats are holes to make punch
marks for cross-braking
and bending flange

No. 3003 aluminum refers to the alloy. You can get the aluminum data books
listed in the bibliography free. Very briefly: the number (3003, 3004, 5005,
5052 etc) refers to the alloy and tells you the amount of chrome, magnesium,
other metals in the alloy, and indicates differences such as corrosion resistance,
grain texture and finish. The alloy number is followed by a designation like this:
H12 or H18; this indicates the hardness or temper. This is very important, as.

if the aluminum is too hard it will crack when bent. For our purposes, the

metal must be malleable enough to bend thusly: __\l
&—— rhis is the critical point

This is not a problem with galvanized steel or cartops. However, if you use
aluminum check with the distributor, then try some tests on a sheet metal
brake and see if the metal cracks or has fissures.

Notes on tempfate sketches:
—punch or drill 1/18"" hales

to mark for cross-hrake.

There are 120 triangies in this dome:

30 P2
30 P
30 Qleft
30 Q right

Holes are used to line up on
the brake for cross-braking.
—these templates are worked
out so that single flange
always ends up with double
flange of adjacent triangle.
—note that single flange must
be a little shorter than
bottom of double so when

it locks in, skin of both
triangles will be evens

—also, bent-up part of

T

double flange must be
a little shorter as here.

—Peter calculated angles
of the templates so
flanged corners would
come together when dome
IS put up.

—dotted lines show cross-

braking.

Marking and Cutting Aluminum

Roll out aluminum on a smooth clean surface. Lay template on top. With awl or scribe
scratch pattern on aluminum. With hammer and awl, punch through the template holes
tg make mark on aluminum for cross-brake and mid-seam.

Cut along scratched lines with heavy tin snips, stacking triangles as you go.

It will simplify matters during erection if you color code triangles as you go, keying colors
to model. Work out a color for an edge of each triangle, dab or spray paint on.







Our idea here was to make a lightweight portable dome, with a smooth skin. and
nopefully, no waterproofing problems. Construction is similar to Big Sur Dome
except that frames are very lightweight, and covered with aluminum skin, rather
than plywood. We bent over 90° flanges on the edges of the aluminum triangles,

fitting them over the wooden frames. Aluminum was attached to wood by pneumatic
staples on the sides; this gave us a smooth surface at seams since there are no fasteners
\stich as nails) on the outside. We sandwiched a closed-cell neoprene tape in between

panels to seal seams,

This is structurally much stronger than the aluminum triacon dome although the
proeess of ripping, mitering, putting frames together, then stapling aluminum on
15 time-consuming.

This is a three frequency alternate geodesic, the same geometry and size as the
Pacific Dome. A disadvantage, as compared to the triacon geometry is that the
large triangles have an altitude of about 51”; you can't get a full large triangle
out of a 4" wide roll of aluminum, and must add small tips. |f you used sheet
metal, you could probably get 54" wide sheets.

The dome was put up on a 2 X 6 wood pentagon floor. The five points where
the dome touches$ the floor were lined up with the five lines in to the center of
the floor. White styrofoam was popped in after erection for insulation: from the
inside you see no metal: only the white foam, and wood struts. The interior is
soft, white, and bright.

It's an easily portable dome.
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A group of about six people
spent the first day putting on the neoprene and assembling
hexagons, pentagons and half-hexes. Triangles were aligned
and clamped together with several vice-grips. The center
hole was drilled first and a bolt inserted before the end
holes were drilled. We drilled as close to the corners and

as close to the skin as possible without having the bolts
angle toa much. The bolts were just long enough to fit
through the two thicknesses of wood and aluminum, so
that even a small amount of angling resulted in having to
re-drill the hole. Using slightly longer bolts would have _
made things easier, : |’
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The second day we put the dome up. We began with the three panels and the
lower hexes, working around until we had completed this lower ring, Next we
inserted the five pents, propping them with people and poles as we went. The
next row of hexes was even more floppy, and not until we put in the last hex did
the dome begin to get rigid. The top pent miraculously fit in with a minimum of
prying. We had had some trouble with aligning the triangles since we had not
pre-drilled and since some of the hexes and pents had not been put together too
carefully the day before. Consequently we were somewhat fearful as we approached
the end. | guess we were lucky.

With the dome up, it took a couple of hours to caulk the hubs ({ centers of
the hexes and pents should have been caulked before the erection), and about three
hours to cut and pop-in pelafoam insulation triangles.

If the dome does develop some leakage we pian to caulk all seams with silicone
sealant, first rubbing with an abrasive pad as described in the Aluminum Triacon
dome, then priming with silicone primer before applying sealant.

These problems could have been avoided by pre-drilling.
Qur bolts varied anywhere from 2" to 1%"

from the skin. Pre-drilling would allow you to place the
bolts at a uniform 3/8" from the skin. The dome would

be stronger and easier to put up, Putting the bolts closer

to the edge will also give you a better seal. Depth of frames
was 17", depth of flanges was 1-3/8"". The width of the
neoprene is the only 1" so we positioned it as close to

the outside edge as possible without it sticking out when
sgueezed between the panels.

Looking from the outside, the aluminum is outlined by the thin black line of
neoprene in the seams. The cross-braking gives decagons around the centers of

| the pents and 12agons around the hexes. The great circle windows are framed

in wood. The only unforeseen problem is that it is under a fairly prolific oak tree.

Acorns hitting the dome sound like gunshots and leave small dimples in the

aluminum....but then there are only acorns a couple of months a year.
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Things started to pick up when the weather cleared and we ran out
of money. The staff {we had all been rehired) that didn’t care
stopped coming, the rest started camping out and sharing food
expenses, There were less people around and less conflicts, nobody
cared really.

People had toyed with the idea of making it a live-in school but we
were 50 lame and could barely keep the buses running and everyone
out of jail, much less feed and house 60 people. |t was the best idea,
because everything we were trying to do to give students a sense of
independence and autonomy was contradicted by their life at hame,

What the place has been, despite what we write about it, what will By the end of the spring there were about 15 people living on the
be written about it by educators, is a place where kids can come property and were very high. There was no doubt that students
and live with freedom, do as they wish, make mistakes, learn what and staff living in a community was the next step. We had a small
ihell want. 6 Ho nothing 4tall. Some heva Bistit their Fantacies. kitchen running with a new cook every night. People lived in tents,
Theare ara ho masterminds; philosophies, guiding forces. or directors. parachutes, trucks, trailers and one beautiful house. The school
At 3 plads 10 ba. was really on the edge of disaster; every time | went to the flatlands
someone would ask if it was true that the school had folded. So

there was nothing to lose (actually, | think the “'school’” folded 2
/tm [}Iﬁm years before that time when all those exciting things started
ning in 8. F.).
I'd heard about Pacific off and on for a few years, knew that it was e Trm it e RS dY ) L FTRE s o WA L L
some kind of rebel school, that it was in the Santa Cruz mountains, it % ; o
that a lot of people’s trails had passed through the place. Turns out
that Pacific is what is called a free school, not free to attend, because
tuition is high, but free in the sense that there's freedom from
institutionalized education, it's an attempt on the part of the
founders to make their own school. It started in 1961, went through
moves from one place to another, heavy changes, finally was given
40 acres in the Santa Cruz Mountains. The first school buildings were
old tin chinchilla barns, Peter Calthorpe and | have written the
following stuff some background of the high school community that
sponsored the domes and gave us the freedom to experiment,

Three years ago Pacific high school was probably one of the freest
places around. We had fourty acres of beautiful land, a lot of close
friends, some money, a daily influx of students, and no idea of what
education meant or was for. Almost everyone lived in the flatlands
and came in busses every day; it was like coming to a little haven of
comrads, getting stoned and playing at everything from submarine
building to James Joyce, In the winter the rain kept us inside and
drove us mad with lack of space and dirt. People started hating each
other, It didn’t seem worth driving for 45 min. to get to a lot of
intense conflicts.

Everyone had plans to make the school better (Pacific's greatest
trouble has always been its unlimited potential) and all the plans
involved firing someone or changing the government or embarking
on some sophisticated program of cognitive development. The
students fired all the staff, totally reorganized, restructured, the
educational process, and went steaming off for a good three weeks
of scheduled classes and work lists.




A lot of energy in the west in spring 1968. Alloy in New Mexico,
Whole Earth Catalog beginning to click. A bunch of rock freaks
dreamed up the Wild West Festival for S. F. summer 1968-rented
an old Victorian house as headquarters, started coordinating with
the mayor, Airplane, Greatful Dead, Panthers for a weekend of rock
music in Golden Gate Park, night concerts in Kezar. We were going to
to build a 70' dome framework of conduit, put it up in a glen near
the polo grounds, use it for concerts. Cameramen would be able to
climb up and film from 40" in the air, hang speakers from it. Green
paint outside, blue inside, so it would blend with trees, or sky
depending on whether you were in or out.

We were going in and out of S. F. from Big Sur, getting materials
ready for the dome. |'d met Jay, who'd spent a lot of time with
Fuller and had dome building experience, and we were going to
work together on the Wild West dome. On the way back to Big

Sur, carrying a dome model in the bus, we met people from the
school at Nepenthe, a lot of things in common, excitement, shelter's
needed, here’s a model. Later five people come to visit us in Big
Sur, see the dome there, we decide to build some, we start driving
back and forth to the school. Martin and kids make a conduit frame
dome, put together on a hot day with funky ladder and beer.

School meetings are held outside, under that dome framework. It's
a symbol of what's in our heads. Sarah and | getting more and more
attached to the people and the place, despite no place to live, no
water, hot and dusty dry climate. We pitched a tent on the ridge,
loaking about 20 miles through rolling hills to the summer ocean
fog. Martin lived about 50" away in a pup tent, reading late each
night by kerosene lantern. Fresh ground coffee and schemes at
Mark's house each morning, swimming in the lake on hot afternoons.
Problems seemed insurmountable, but we had nothing to lose, No
water, no money, no unifying principles.

Lingerman bros, sympathetic neighbors brought their drilling rig
over, started drilling for water a few weeks before school began.
At 180 ft still no water, Martin threw | Ching which suggested we
keep going, and John hit water at 200'—20 gallons per minute,
jubilation!
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Great deal of raw energy, many people have passed through the land
over the years. It's a romantic place, blue jays, woods, roads back into
into the hills. A half mile walk from the school buildings is the ridge.
Walk along a dirt road, trees high above/view down to the sea, three
long ridges running down to the Pacific, the air shows the city's
sauthward drifting poison air in the summer, but on a clear cold day
after a storm blew in from Alaska fresh December’s early rain green
grass overtaking last summer’s wheat straw.

Clouds moving in large segments suns rays shining thru clouds,
streaming down around trees on the next ridge out.

The school was blindly on its way to becoming a boarding school.
Mot much was ever planned, things just happened with some kind
of hazy group steering. It was too much of a hassle bringing kids
up in buses from the valley each day and Mark and Michael started
accepting students for boarding even though we had no place for
them to live. All along, I'm telling them that domes can be built
in a day—the Bucky hype.

Kids and lumber for the first domes arrived about the same time.
Fantastic vitality. Energy, movement. We walked around, picked
out dome sites. We held an impromptu dome class; everyone came.
We went through the D stick model thing, Bucky's trip showing

the instability of the cube unless it has a tetrahedron inside,
Started building platforms, not even enough time 10 sit down and
work out a radial floor, lot of mistakes, but things were moving.
Many people got in on the building, if they wanted to build a dome
they'd come around and watch. We went into operation in an old
tin building that had housed a horse, and was full of horseshit. We
cleaned it out, ran in electricity, saws and drill press went into
operation. As struts were being cut, kids would look in to see how.
Everyone rushing to get their dome built. Things moving along of
their own accord, no one directing. When | look back | see that
what happened was a community forming itself, created with no
real plan other than the need to live together. No grand design,

no master plan. Joys, tensions, both with the vitality implicit in
beginnings.

We somehow governed ourselves enough to jointly survive.
Community more economical way to live than single family. One
sink, washing machine, kitchen for 50 people. An exercise in
expanded awareness, Many problems. Your consciousness will
change, or you'll leave the group. Your consciousness may change
and then you’ll leave the group, but if you can ride with it for a while,
you'll learn a fantastic amount about yourself, and others. So
different from anything you've done in the white middle class trip
with all roads open to you from birth, color and poverty not wrecking
your chances to do something.

The first dome was built for Steve and Sky, due to arrive momentarily
from Mew Mexico. All our mistakes canverged on the first dome. We
never did get it sealed, and ended up shingling it with tarpaper and red
camposition shingles.
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The place is governed by weekly meetings. With so many people, so
many trips, there’s little coherence. Half of the meetings are shout-
outs. As intense as the joys are the problems of living with 60
people. Everyone is alternately loving the place and ready to pack
and leave,

We knew we had to deal with the building inspector so invited him up
one day. We spent the entire previous day cleaning up, hiding the
illegal shower, everyone was hipped to his coming. The place never
looked so clean, we showed him Steve's submarine—Steve had been
working on it for a year, out of oil drums, yellow with scalloped red
fins, Cindy faithfully bringing him food and wrenches, kids with the
freedom to build their fantasies.

Told the insp we were going to experiment with domes. Somehow
it came out in the conversation that an ex ception to the bldg codes
were organized camps, and tent structures. Some research and we
knew this was our only chance to build the domes. No freedom in
Calif like in New Mexico, but here's a loophole. We decide to go
ahead. We've got seven domes built by the time someone reports

us and we get the inevitable call from insp. We're half-way within
the law, as we've told them what we were going to do, it's the Pacific
High School fait acompli, and through maneuvers over the months,
some good human beings in Santa Cruz county departments we
somehow become semi-legal. We've stretched the rules, but officials
may not be too eager to close down a community of kids who have
built their own shelters and are looking after themselves.

I"d started writing a book about dome building in Big Sur, after Alloy,
and had stuff written on the sun dome, Big Sur dome, and floors. As
we started building at the school | kept notes, on paper bags, anything
lying around, throwing them all in folders. Our idea at the school

was to have a group watch us build, then they'd know how to do it
themselves, and later, they'd teach others—like a relay race, passing
the baton.

Probably through the Whole Earth Catalog, dome builders all over
the country found out what we were doing, started writing, asking
for information, and pressure for a dormebuilding book began to
mount. Obviously more efficient to take the time to publish, rather
than write hundreds of individual letters.

Wayne took over the building of plywood domes, Jay and Kathleen
got immersed in building their pillow dome, Alan and Heath worked
by floodlights. Martin got into a saga building his pod, kids
frantically trying to throw together their own shelters, Seven or
eight domes got built, different dearees of funk, in a few months time.
As winter came we started writing, trying to pull our experience and
everything coming in thru the mail together. No electricity, writing
at night by kerosene lanterns. Slogaing through the mud in rubber
boots {we get over 60" rain each year). Jonathan wrote the Geodesic
Geometry section on a crumpled paper bag. Peter Ross was taking
photos now and then as we built. Jack Fulton came down for about
two days to shoot film, and printed most of the photos in two
marathon days in the darkroom, doing the cover at about 3:00 a.m.
the last day of printing.

Finally in March we had it as together as it would ever get, Stewart
loaned us the Whole Earth production factory, Bob Easton came
up to help thinking we were going to do a mimeograph booklet,
and in two weeks we put together Domebook One.

Summer hot and dusty, a lot of flies, we get the roll of aluminum
and begin thinking what to do with it. Peter's returned from England,
running around doing three things at once. | think I'll build a pod,
no I'll do a triacon, hey think you could stretch a dome think that
would work? Jonathan’s conducting messy fiberglass experiments,
calling Abe Shuster, there aren’t many people around, it's relaxed
and easy. But fall's coming and 65 kids to |ive there. Kitchen and
dining room remodeling starts, it gets done like everything else, in
about two months, half assed and worst of all it's not like the old
dining room which looked out on trees. When school starts to my
horror | find we've built a mess hall, like the army carry your plate
past a counter where food is dumped on it. Too many people on
the land, the price of success, Mark who digs farms and the country
senses it, feels the heaviness of so many people. The excitement of
building isn’t there any more, meetings aren‘t as violent, the juice
just doesn’t seem to be there. Yet the land is still beautiful, land
vou walk miles over. 1t begins to feel like time to move...
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Peter Calthorpe
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These nonspherical domes happened because the platform aﬁﬁ%‘mﬁmgﬁ?j fff?ﬁfh::,%f&:sﬁg;;wgsﬁﬁh The geodesic dome has produced a building technology
- built was too small (16 ft) for a spherical fiume. With ) gﬁuﬁéﬁ'ﬁﬂﬁﬂf ' ¢gigfqﬂf;:$ﬁﬁﬁﬁrﬂ%‘r§$ which can be applied to any shape. The basis of classical
an 8 radius the dome would have cu rved in too fast. So t WS #&“ﬁ?.ﬁﬂ'ﬁi ﬁ'iﬁ%l%&#gﬁ?ﬁ;ﬂ}"#ﬁ}ff'ﬁﬁ: building is that walls and roof are segregated; the pillars
st_:artet:l stretching and distorting the structure to fit the kﬂﬁ%ﬁ‘fﬁfﬁgﬁﬁﬁﬁi‘fﬁffﬁfﬂg}ﬁfﬁﬁ ﬁ%qf become the essential weapon in the fight against gravity
situation. N ;ﬁ ‘ﬁ“h}‘%'f;:%?lg%T%%‘Fi!gsﬁffp;‘r e jhnxmg}. Dome type construction integrates the structure
You can stretch the sphere into any proportion desirable; | “E%;%Eﬁ;,a‘.#‘:i-%ﬁi;'@#f:ﬁﬁ'};ﬁfx into a continuous surface and distributes the forces by
used the golden section which is one of those majic ratios ""‘““""u%a:;?i;s:{—z;:%:%‘:,—_g-};@_ﬂ.ef-"'"; ' triangulating the convex curve (judo). Curves are always
e R /1 stronger than planes.

which seem to happen everywhere. It is the ratio that you
divide a guitar string into when you play a fifth (which is
the most harmonic note), it is the ratio that your belly
button divides your body into, the ratio that your nose
divides your face into, the ratio that a star pentagon cuts
itself into, is that proportion of lengths such that the
shorter piece is as to the longer as the longer piece is to
the wholelthe sum of the shorter and longer pieces).

We built a stretched-up dome on a small platform and got
some space for a loft. Some of the symmetries disappear, the
the triangles become varied, and the space is easier to

divide up. A larger stretched dome was built on its side
because it looked very bazar as a model.
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Making a model is absolutely necessary for understanding this type of dome. The
number of struts and the overall positioning of hexes and pents remains the same as
with a sphere, while the distorted lengths create the new shape. To figure out the
aumber of each strut to cut, remember that there are ten of each of the basic triangles;
unless the strut is used twice in one triangle cut ten—if it is not on the edge of the

basic triangle or on, or across, the axis of symmetry, then the strut happens twice and
you should cut twenty. Keep the struts labeled and bundled to avoid endless confusion.
Put together five of the triangle “ones” into a pentagon and add five triangle "'twos’”’
to the vacant side, repeat this process for the second half of the dome(remember that
the triangle "‘twos’* will be sharing some struts).

POOMES

The stretched domes can be used as multi-story structures when truncated on the
minor axis (X-axis). The alternate can be truncated along a diagonal (like Zapoche
dome) to give an elliptical floor and a whale-like appearance. It can also be sliced
zenith to zenith(Y-axis) which involves cutting some of the triangles in half. This
gives an elliptical floor and a more symmetrical space. The triacons can do the same
things the alternate does except the diagonal slice; all truncations of triacons involve
cutting triangles.

There are many different truncations possible resulting in many different types of
spaces. The skwashed dome when truncated along the major axis (the X-axis) produces
what could be a large dome without excess head room. If you were interested In,say,

a 40 ft dome without a second story, these chord factors would result in about 12 ft

of height as opposed to 20 ft in a spherical shape. It also seems good because the struts
around the bottom are shorter and therefore stronger than the ones up at the top, the
strength of the lower struts being a problem In larger domes, because they carry most
of the weight.

Domes based on the octahedron are simpler in form and
truncation than those based on the icosa., The patterns
they form, however, are not as beautiful. A nonspherical
dome based on the octahedron would have only one kind
of triangle, and perfect truncations through the major and
minor axii. Because the octahedron has only 8 triangles,
compared to 20 in the itosa, the breakdown must be higher
to get reasonably sized triangles and a good approximation
of the surface.

See p. 112 for tables of data for all these types of domes,
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| TR ‘t | used the strap and pipe hub method with 2 X 2 redwood struts. It's important to label

A . ' clearly the different strut lengths with their position, and keep them separate. Make

P A0 B adiagram numbering the different positions and use it to locate the proper struts while
you preassemble pents and hexes, and when building the frame. What goes where gets
complicated, so spend a lot of time studying your model. | cut 12 different lengths
(there are repeats in the tables and some are close enough to round-off) and used four |
different axial angles. Remember to subtract for hubs and cut your longer struts first
so that the |eftovers may get used on the shorter struts.

Tables for Egg
Strut Number
5
5
5
S
10
10
10
5
10
10
10
10
10
20
20
10
10

Total 165
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| put burlap on the inside of the struts and shot the outside of the dome with foam.
This method is a |ot better than putting the foam on the inside of the structure,
because it creates a monolithic rough exterior, and the burlap on the inside is beautiful |
and easier to live with than the plastic. | put redwood battens on the inside to hold
the burlap tight against the struts and because it looks really good. For a plastic
building it feels very mellow and fits well in the country.

Stretching burlap is a minor craft; always pull with the thread, work a diamond at a
time, stretch across diagonals to parallel sides, and play it by ear. You really have an
opportunity to try different window patterns if you can afford the baurlap.
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_ Foam doesn’t form a watertight seal with wood so be careful around the windows

and floor. It's best to cut off your platform before foaming and foam right over the
edge. | put vinyl windows in after foaming(which was a mistake) by cutting the foam
back about half an inch on the struts, stapling on the vinyl, putting battens along
edges, and caulking both sides of the batten. | used Elastron to protect the foam

This is a ﬁ—fraqua‘nc? alternate streétched by an expansion
factor of 1.618(the golden ratio) and truncated at the 5/8
mark near the minor axis. |t has a circular floor and so
much head room that people say its like a cathedral. |
used foam because it meant i wouldn’t have to cut and

fit the different triangles, and the resulting monolithic
surface would need no caulking.










Jonathan Kanter

We got the idea to do the foam domes from an articie on
a foam house in Life.

The dome’s a 22 ft, 3-frequency with 2 X 4's ripped into
thirds for struts. That's too light to climb on unless you
step next to the hubs. First | stapled muslin onto the
frame. It's about 40 yds of muslin 45" wide.. It was thin
muslin and getting it on tight and without wrinkles was
hard, We resined fiberglass tape over most of the struts
to cover the bumps around the staples(from the stress in
the muslin), and to cover the open pipe hubs and filled
in the holes with caulk later. The dome looked the
nicest with just muslin over it, sort of Japanese,

It might be easier to first sew up a whole skin(cutting
out for windows later) or sections and attach that to a
frame. Instead of coating it first it would be better to
hold a piece of plywood as a backing when the foam was
being sprayed (so the triangles come out flat). Industrial
Covers in S.F. makes a special cloth for spraying foam
on that stretches equally in all directions. Instead of
having to coat a skin you could just use a long lasting
waterproaf cloth,

The windows are .040 Lexan. Because it comes in
triangular sheets you with have to use halves or waste

a triangles worth per sheet. The best way to join halves
is to pay someone to ultrasonicly weld them together.
We attached the windows by first laying a strip of tape
caulk along the struts, putting the window into position
and then stapling them into place. You need io use an
air staple gun, which you can rent. You could then
caulk or tape over the windows. | still don’t have the
halves on. | cut the windows by putting them into a
pile and cutting them with a skilsaw, |t was too messy,
yvou should use a plexiglass cutter, you scratch the
window and then snap it.

4
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Shelter was needed. Water-proof—insulated from heat, cold. Used parachutes are cheap.
So is conduit. Urethane insulation seals well and is excellent insulation and can be more
or less structural. The parachutes are either 24" or 28’ diameter measured flat on the
ground. Raised up into a hemisphere a dome of about 22 feet is formed which is about
8" high, leaving enough material for an arched doorway. %’ conduit was rolled into a

shallow curve using an improvised roller arrangement.
Crurflens
The curved sections of pipe were joined

W& aﬁ- Egcwu together using standard screw unions.

At the top the ribs were bolted to a
piywood ring. The hole in the center is
for chimney or summer veni.

As this dome had to be cut into sections to be moved onto a remote site conduit was
doubled where it was going to be cut. The parachute was drawn taut over the ribs with
seams following over conduit. The balance of the parachute was stretched over another
arched piece of conduit to form the door area. When all was taut, about 1% of No. 2

density foam was sprayed from the inside covering the conduit and forming the structure.

After it was all sprayed, it was cut into movable sections.

Each section was triangulated temporarily with furring strips to keep it from flex ing too
much when it was moved. The sections stacked on top of each other and were moved
casily on a flat bed truck to the base of the hill where it had to back packed to the top.
The door arch way was far and away the biggest price and had to be triangulated in all
directions.

L{::I.._"- _.,'::I e

After it was carried to the top of the hill(sweat propulsion) it was reassembled on
a platform made of plywood on 2 X 6 on stumps and sections of trees. When the
sections were re-bolted to the ring of plywood, the edges were stitched together using

parachule shroud line and drawn together to seal as closely as possible the remaining |
gaps...
0} C

and the entire seams were caulked with silicone rubber caulking compound. When
all was re-assembled, holes were bored through the floor and the ends of the conduit
lowered into them.. These were bent under the floor to hold the dome down.

Styrofoam planks were laid on the wood floor to raise the floor and insulate it.

and a second floor added on top of the styrofoam. Wood doors and windows were
inset into the foam at the front with steps from ground level up into the dome. Small
wood stove over-heated the dome at slightest provocation. How it will be in summer
heat remains to be seen, as it has yet to see a summer, being less than a year old.

Things learned—Improvements for Next One: % conduit is a bit light weight, but was
used as it can be rolled into a curve easily. %" would be better, but I have no easy way
to make the curves necessary. No. 2 densily foam is not strong enough. No. 3 or 4
would be a vast improvement structurally, but would cost correspondingly more. The
foam didn’t adhere well to the parachute, but would only separate if pulled. Some
sort of ultra-violet deterioration of parachute is expected, and a coat of protection
paint may be necessary, It is not a super strong dome, but given the need for a dwelling
between a tent and a house, it fills the bill.
Costs:  Foam §F2-300 @304 bd fit

Farachute 520

Conduit §50

Plywood lumber, etc. $100

{}veraf_f about §500

A
John T. Welles 3
Yreka, California 5



Martin Bartlett

The pod is a dome built out of sheets of fairly thin plywood utilizing the bendy
qualities of the material. (Not geodesic) It is very light and economical of material,
and should be quite easy to build if you are prepared to cope with the rather

unsual problems such a structure presents. |t was designed by Bob McElroy and
Paul Wingate, and | built mine with no more in the way of plans than some advice
from Llioyd who had seen one.

Long pieces of plywood are used. Standard width is 4 feet, and lengths of ten or
twelve feet are obtainable in marine grade or occasionally in ordinary exterior grade
if you do a lot of phoning around. You are going to have a polygonal floor plan
with each side four feet wide. You will need as many plywood panels as there are
sides. Needless to say, the size of the structure depends on the number of sides: |
used twelve sheets of 1/4"" plywood, each sheet 12’ long. This gave adome 158’5 1/2”
in diameter, with a height of about 9 feet. It is a roomy and pleasant space for one

or possibly two people. Larger or smaller pods can be built by using fewer or more

panels. The formula for working out the diameter of the dome from a given number
of 4 sides is

= ':1 , where @ = cdbidng
s5in ¥z @ no. of panels.

As opposed to geodesics, in which the larger the better, pods seem best suited to
sizes up to about 20 feet in diameter. To achieve a larger space one would need very
long sheets of plywood in order to achieve a decent ceiling height within.

Having decided on the size of the structure it is best to build a platform- that exact

size. Then the plywood can be nailed to the edge of the platform and the rain has

no chance of infiltrating itself between the bottom of the sides and the platform. The
platform was built in the same manner as those for the geodesic domes with the exception
that a strong edge of 2 x 4's was provided beneath the plywood for the skin to nail to.
This frame was nailed to the girders and joists which were cut off at the proper angle,

and also nailed to the plywood deck. A hole for a trapdoor was left in the platform.

2 % B joists

4 x 6 girder

Z2x 6 Joists

floor plywood

2 x B joists
8 sheets4'x 8 x 1 1/8”

2 % 4 edge framing 4 x 6 girder

Floor framing plan.
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This dome was built on a platform erected from a steep mountamnside out wnto a Bay tree.
A sliding glass wall opens the rear of the dome onto a redwood deck which cantilevers
out through the tree. Visitors often think that as the tree grows the entire structure will
tipy but of course trees grow taller from the ends of their branches.

Fifteen 12’ sheets of %™ fir plywood were used for the pod. Martin Bartlett’s pod dome
instructions on the preceding pages spell out in detail the necessary construction steps. An
improved seam deiail was developed for this dome using inside and oulside moldings
which clamp the panel joints in a secure waterproof grip. The panel joint angle flattens
slightly from bottom to top so the angle of the inner surfaces of the sandwich moldings
must be a compromise. In addition to bolts, panel adhesive holds the moldings in place
and fills the small gap where the molding and panel surfaces don’t coincide(see detail).

After the panels were bent into position a 7’ diameter skylight opening was left on top.
The inside seam moldings were cut off at the skylight edge but the exterior moldings ran
on up and met. At this intersection the moldings were mitered and joined.

318" by 3/4” wood strips were ripped, ends mitered and fastened with brads and adheswe
to run down the center line of the top ef each of the fifteen exterior seam moldings to a
point 6 past the edge of the skylight opening. There were now fifteen triangular
openings which were glazed with window glass laved in butyl rubber caulking, and held
down by glazing points and beads of caulking. The glass lapped onto the top of the
plywood about 6 to shed rain. An 80 mph winter storm worked under this glass
overhang and peeled off three lites, so 3/4 by 3/8 wood strips should be used as stops

to hold the glass down(see detail). Make sure the glass is blocked from shiding down

from the peak since a small slippage could result in the glass triangle dropping into the
dome point first. :

The 276 by 6° 0 entry door and 8’ sliding glass wall were installed in %" plywood
hoods which fastened to the edges of cut outs in the dome sides with brad and mastic
secured butt joints. A ledger'strip is needed to remnforce the inside of the intersection of
the door hood top meeting the dome side. A brad driving tool should be used. The ’
apparent weakness of this detail will disenchant many builders but it was successful for
me. Inside and/or outside corner moldings glued in place would increase the strength
substantially. Caulk all joints at exterior seam moldings, pod panels and door hoods with
butyl rubber. If your joints are tight a fine bead is sufficient.

Bob McElroy
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Neill Smith’'s dome is a 30° 3/8 sphere, 4-frequency alternate playground structure, set

on a hillside with a one-piece vinyl skin suspended inside from plexiglass washers.
Attachment to the frame is with nylon cord, and the washers have been heat formed to the
curvature of the dome. Washers distribute the stress over a large area of material and should
have rounded off edges. Ventilation is by means of zippered flaps along the bottom, and
there is no shade, and the dome heats up to unbearable temperatures in the sun; Neill says
he's planning to grow ivy over the frame, trimming it back for windows. He isn‘t happy with
the vibes from the vinyl, and says he’'d rather have a wood as opposed to metal frame. The
interior is beautifully worked out, with bathroom and extra room underneath a loft which
covers about 2/3 of the dome. It's an example of having a neutral membrane overhead,

and building whatever you want inside, Attachment of the skin at the base is by means of
lacing nylon cord through eyeholes in the vinyl.

TENTDOMES

Tentdomes have been made by hanging one-piece flexible skins inside metal frameworks,
A one-piece skin solves the waterproofing problems of trying to piece together many
components, and a tent dome is potentially easily portable with quick-fastening devices
at vertexes of the frame. In one sense a tentdome is better than an air building, as you
do not need a blower and electricity to hold up the skin.

Portability is going to be useful for traveling roadshows, one-year communities, festivals.
One of the best things about domes is the process of building, a lot of people working
together, centering. Putting up Steve Baer's 40" zome at Alloy were dozens of people
who'd never worked together before,building a white hemispherical shape in the New
Mexico desert—a perfect way to start a meeting(Alloy was a meeting of communes,
computer freaks, dopers, domebuilders etc. at an old abandoned ceramics factory In
former Apache-Mescalero territory near La Luz, New mexico. It lasted about 4 days
during the spring equinox 1968).

FRAMES

Electrical conduit, with ends crimped and drilled is probably the cheapest and simplest
frame. See p. 42 An eyebolt can be used at the hub from which the skin hangs. One
with a cast or forged eye will be less likely to open under load than the common type.
Interestingly enough, a hanging skin loads the vertexes directly and relieves the struts
from bending because the skin doesn’t touch the struts. Thus it's stronger than if the
skin were equally distributed over the entire frame,

Turnbuckles can also be used to hang skin from. The connectors of some of Fuller’s
tentdomes were adjustable so that the tightness of the skin could be adjusted.

Baer's zome frame was 11" or 2" fence pipe—this allowed him to have long struts,
compared to a 3/4" conduit frame. The skin was hung from eyebolts with big rubber
bands cut from truck inner tubes, attached to loops sewn onto the skin. The rubber
allows the skin to move around.

Other hubs could be used for metal frames, and wood frames would work also.

Although hanging one-piece skins inside the frame seems simplest, there are other

interesting possibilities:

—stretching a skin over the outside, although there could be problems from winds
causing the skin to flutter against struts and wear down. However, this might
be compensated for by using a double-stick tape between skin and struts. A wood
frame could be used here.

—double skins, either with one inside, the ather outside; or both hung inside, with
spacers in-between,

—hanging the skin on the inside makes hyperbolic paraboloids, reducing flutter and
vibration. To get hyperbolic paraboloids with the skin on the outside, you can use
a diamond breakdown with the struts across the diamonds replaced with cable,
Struts will be inside, cable outside.

—a 60’ one-piece skin dome was built in Wisconsin that had a foot or so of threaded rod
projecting out from each vertex, The skin was stretched over the outside—the tension
was adjusted by a nut and washer on the inside and tightened down by a nut and washer
on the outside. The diamond struts were replaced with cable—both cable and struts were
on the inside.

—Fuller built a dome many years ago that consisted of two skins sealed together and
compartmentalized—when inflated it was self-supporting.

—another way to get a curved surface with the skin on the outside is to use some sort of
space frame. The spider frame is a partial space frame that will give a hyperbolic
paraboloid surface,

—very shallow pillows could be built in to a one-piece skin—inflating would prevent
vibration. The pillow domes would have been better if the pillows had been welded to

&6 each other.
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12" aluminum tube skybreak

The tube frame can be used as a skinless "‘skybreak”, as the support structure for
one-piece membranes, or for fiberglass sheet, plexiglass or plywood panels. |t could
also be used as the main structural support for a ferro cement mesh or foam-on fabric,

The kind of tubing to use depends upon what you want to do. The pillow dome and
Neill Smith’s dome both used 3/4” “EMT" thinwall conduit, It is easy to work with
and is plated so that painting isn't necessary. Bob Easton used %" aluminum tubing to : 3
make a 24'3-frequency skybreak, which weighs 60 |bs including plywood hubs. Pillow Dome

Aluminum tubing is two or three times more expensive than steel. If lightness and
corrosion resistance are important, it might be worth it. Aluminum is usually sold by

the pound with reductions in cost per Ib if you buy more than 100, 300, 500, or 1000
pounds.

Play structures can be made out of steel tubing to avoid the bending problem.

.....
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We don’t know if PVC plastic pipe is strong enough for a framework, Someoneé said
that it sags in the hot sun, but we got a letter from an engineer who is thinking of
mass-producing different size frames and hubs out of the stuff. The split PVC pipe
that we used to hold the pillows on the pillow dome seems to be getting brittle and

is beginning to crack after a year in the sun. There could also be a problem with it
in cold weather,

Hollywood Hills Dome

" ‘F _:‘.-' i rf

Pillow Dome

You can climb on 3/4" conduit frames as long as you don’t step near the middle of the

struts. 2" conduit would probably be strong enough to support the loads on a 20’ dome,
but you have to be more delicate and precise in working with it.

48 Tubes with squashed ehds don't need separate hubs—they can be easily erected and transported.
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Jeff Morse took the basic idea of the Pacific Dome, made
refinements, and with an engineer’s help, did strength tests
and had plans for his dome approved in Marin County,
California. The dome is very finely crafted, and most of
the carpentry was done by Terry Morrison. Jeff's approach
was to have the frame itself analyzed and approved; this !
means he can skin it with anything, since the skin is not i :
necessary for structural strength, -5‘; s

3/4 Dome temporarily covered with polyethelene bag

: | ’

translucent, ac
g
% |

Temporary polyethelene is

The idea of the % dome is to enclose a big single space

and yet retain the more practical workings of a
conventional home. In this case the bathroom (center hex)
is the only complete enclosure within the big space. The
4’ high space between the % deck and partial 5/8 deck
allows for closets, storage, and mechanical equipment.

§ An attempt is also being made to reduce the barrier
between man and the surroundings to a minimum but still
retaining a reasonably high degree of control over the
environment within the skin. This is done by usinga 1/8”
thick transparent acrylic sheet skin with lightweight
insulation panels that pop in or out of the triangulated
framework as needed to block out direct sun, reduce heat
loss on winter nights or gain privacy. The transparent
shell idea only survives by using nature’s cloak—a pine
forest in this case—as a primary sun break. It is like a fern
g ore mushroom.

An important aspect of this dome is that it has been
engineered and approved by building officials. We learned
several things. First, that it is over-structured—partially
the support system. This is the price often paid when
building within the law. Second, that building officials
are prepared to take structures like this seriously if they
are approached seriously. We had a set of plans (working
drawings) and a computerized structural analysis. The
other approach is to load test the built structure provided

i e L you can vonvince them to let you build it. A serious and
N\ = e N sincere attitude is a big help. Many areas have both

s i\ 0 - building departmenis and planning depis. The first is

concerned with whether the structure is safely habitable;
the second primarily with its appearance and how tt
relates to its surroundings. Both are valid concerns but
both can be fatal to proposed domes unless they are
rather carefully considered.
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A few days before we finished putting together this book,
we received these pictures and letter from Jim Anderson,
describing his cedar shake dome in Washington. Jim was
able to achieve a round exterior surface by nailing bats on

a relatively high frequency dome.

Split cedar shakes and boards are an art form with ancient
roots in the Pacific Northwest. They were used by local
Indians for their long houses. Shakes are organic,
renewable, bio-degradable and funky. Each one is unigue
and they even smell fine.

This particular dome was “jointly” created by three é
manually illiterate former intellectuals (with a help from
our friends). ; [‘g]
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Structure is 4v icosa-alternate hemisphere +30° spherical
truss = 2/3 sphere, 12 ft radius, 18 ft high. The hemisphere
is unusual in being broken down asymmetrically—has more
flowing appearance because the triangular array is more
varied. Here are the chord factors for both hemisphere
and truss... ?

dv Icosa Alternate—Asymmetrical
Chord Factor—End Bevel

&

Frame is 2 X 4 members bolted to 3/4" ply gusset plates.
Bolts were %2 usual price through a salvage yard. Works fine
with dry wood; friction prevents pivoting. Green wood
shrinks and requires retightening bolts.

E ___5: i e

ENPEAEL-

Whole structure uses 1000 bd ft or 1500 lin ft. Cost us
860 after a lot of shopping around; normally around §130.

We've cut out members using both a skill saw and a radial
arm saw. Radial is easier, but a good jig and a skill saw
works fine. All components were pre-stained using 1 cup
of non-fiber roofing tar dissolved in a quart of paint
thinner. Stain color is variable from tan to black by
varying tar content. It is cheap, preservative, and accents
the frames.

Skin is hand split cedar shake and 10 mil vinyl. We got
enough bolts (cedar blocks 24 long) to make all our shakes
for §30 plus scrounging. 10 mil vinyl is from Sears (§65).

CB:
DD:;
cD:
Bl:
BB:
AR:

0.3294
0.3249
0.3129
(.3091
0. 2596
2215

9.5%
9.59
gﬂ
gﬂ'
757
6.5°

1 X 2 battens nailed bent around the dome provide nailing
for the shakes. Shakes are inherently linear and therefore
will follow small radius curves only if laid thus:

SHARES

Chord factor x radius = Member Length

< D_{ HEMISPHERE

< Far

307 8 pherical

~"1 (4v hemisphere to 2/3 sphere)
Chord Factor—End Bevel
Cn: 0813 9%

CF=FF=FG: 0.301 9°
GG: 0.270 9°=

*20 GG members form the bottom ring.

They are compound beveled at 9° and
54 at 60° to lie horizontal.

CoOUuRseES 75 % oVERLAF

(Shakes are drafty; may force insulation).

It rains all the time here, so our big overhead skylights are
usually a moving flow pattern. Vinyl is laid over a space
grid frame—1 X 6 perimeter frame nailed to the sides of
members and notched for gusset plates; 1 X 2 cross frames
spanning from perimeter frame to mid-light gussets in the
same pattern as members. The perimeter frame sticks out
4" past members so skylights can be sealed to shakes via
aluminum flashing.

All vinyl seams and edges, both in lower windows and
skylights, are sealed with Scotch 5230 wood adhesive.
Vinyl is slick and many sealants either won't stick or
melt the vinyl. 5230 sticks tenaciously to anything, even
wet wood (but not to wet vinyl). Doesn’t harm the vinyl.
Sears 47 polyethylene tape is instant repair for vinyl,

No leaks in either shakes or vinyl!

A big tree fell on the dome, tearing 4 small holes in 3 of the
9 large skylights. No damage to dome frame; crushed one
perimeter frame of skylight. Skin healed nicely.
Polyethelene tape quickly and surely sealed the rips in the
vinyl. The aluminum flashing still sealed its crushed’

frame so repair was limited to trimming off sharp splinters
and restaining where breakage had exposed raw wood.
Repairs: % hour and 5¢.

Damage is still visible but unobtrusive and waterproof.
Falling trees leave scars.

The 5 “star points around the top pent are ply /cedar
hinged hatch vents. Top pent is a ply platform for nature
study or something., All ply is sealed with marine
polyurethane and non-skid granules. Access to platform
via curved ladder laminated of 1 X 2 cedar to make 2 X 4
runners. Hardwood rungs are inlaid in the third lamination.
Soak the 1 X 2 or it splits when you bend it

Fantasies: an Ashley woodstove will heat the dome
sufficiently (despite drafty shakes) that we won't have to
insulate and cover those beautiful shakes; an S-shaped
half loft; maybe loud music will drive the water on the
vinyl; maybe a tree will blow down and not hit the dome.

9

Jim Anderson,
John Groff
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Lately |'ve been thinking about a ferro cement dome on a
wooden frame. 1've always liked the idea of a monolithic
shell, no separate components to piece together, no leaks.

1t will be used lumber, with washer connectors.

1’1l have to check first to see that the connectors are strong
enough to hold the weight of wet cement.

This summer when | put together the cardboard model of
the aluminum triacon dome, | noticed that with the first
ten diamonds together it formed a pentagonal flower shape,
touching the ground at five points with arches in between.
It suggested a low dome, sculptural ferro cement flowing
into the ground at five points.

We've lived for two years now in a dome without easy
access to outside. To be able to move in and out more
freely, to be able to have large sections open I'd build walls
inside the shell, using the ferro skin as an umbrella.

The arches would be curved, would need extra steel to
carry weight down to the ground. An engineer’s help would
probably be needed. The weight of the dome could rest on
the five points, rather than on the wood frame, steel
carrying the weight onto five large concrete footings. If

it's strong enough, grass could grow up along some of the
touch points. The lower the dome, the easier is a sod roof.

A low frequency dome, such as the Jensens built, has acute
axial angles that resist external load. As the frequency for
a given diameter increases, the danger of popping in
increases. Thus, |'ll have to check this out carefully, maybe
some posts would have to be used for propping inside while
wet concrete sets. After seeing the Cedar Shake Dome

(p. 63) | decided to try to make the ferro dome round; not
sure how to do this yet, perhaps the same method of batts
over frame.

The walls can be built of old lumber, used doars and
windows, could have sliding doors on tracks, or shoji
screens. Water wopld run off, there would be no problem
of putting doors and vents in a dome skin.

Any of the five walls could open out into a garden, or
woods. Glass or plexiglas skylights, or colored glass patterns
in the skin.

Insulation would be between struts, leaving them exposed—
could be rigid foam held in with small nails, or fiberglass
insulation, with burlap stapled in over it. You wouldn't
see concrete from inside.

Floor might be sawdust-cement as described in a 30 year
old government publication on floors for chicken houses,
or if a wood floor, it should be kept as low to the ground
as possible.
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Erika & Mario
Hi

This letter will sound maybe a.bit funny to you, buti
actually beg for a domebook, not for myself but for

He got busted allmost 3 years ago in Toronto, he is french
canadian, § am german, since then we own 340 acres of
land with 6 other people. We are a comunety and startet
| to build geodesic domes last summer, 2 last summer and
one this summer. Mario build the first one. He used PVC
pripe that is extendet outward 5 inches so one can climb
on it and we have colored plastic in the hubs inside and
outside which is simply 4" of PVC pipe one size bigger to
which the plastic is glued and we can just slip it over. So
the sun raises that come in are green, orange, red, blue,
elc.

We lived in our dome allreddy last winter, this will be my
second one and it gets down to 407 below zerro here.

The styrofoam is 3" thick and keeps the heat in realy

good. Last year we had a cookstove and a boxstove (wood)
this year i have an otlstove and a boxstove.

We make handicrafis to stay alive but money is allways
sparce.

So 1 beg you to send one of your books to

Mario

Box 300

Millbrook, Ont.,

Canada
Since he can only recive a book fram a printing company.
He would realy get off on it. i am sure of that.

Love and Peace
Ertka

P.S. 1 send you some pictures of him and our dome.

—

Mario, covering the dome

my man who is in a penetentery for 9 month on a hashbust.

..||

——

Mﬂﬂ-ﬂ. hﬂtﬂ"iﬂg
putting up the first row

cigarette after

Hallo Dome people

t love you for sending your Domebook No. I to Mario, he
was very happry and exited about it, now he can trip out
on it.....

Our domes are covert with styrofoam and a waterrepellend
emolsion (Bulldog gripp) they are very cheap domes , cost
only 500 dollars, but we would like to build a big one, a
workshop soon.

The styrofoam is a very good insulater, since it goes down
to 45 below zero in this country, right now thats what it
i5 ouiside...

By for now
go lightly

love and peace,

Erika and Mario

Kenny, Mario and foch

There is definitely a noise problem in an unpartitioned
dome. You'll need partitions if more than one activity at a
time will be going on. Sound permeates the space as
efficiently as heat. Look through the book for various ideas
on dividing space. An important thing to me, in considering
dividing up a deme, is to leave the top space open, to avoid
partitions that go all the way up. This way your eye will

be able to roam over the shell.

Cardboard

In the Sept. 70 Whole Earth Catalog (p. 14) somebody
suggests these special cardboard panels. I tried some.
They are very strong, good insulators, and can be
waterproofed. Iam imsulating a garage with them.

They use cardboard boxes that appliance stores throw away
like mad. They could be used as dome panels (covered wfa
parachute for color?) or as pop-in insulators. You'll have
to get a copy, I just can’t explain them, and the guy writes
a nice letter (he's in prison).

Mike Branhut
Philadelphia, Pennsylvania

when you watch sun come over a mountain in the early
mornin you're spinning forwards

There are 67,000 nails in the average house.
Fable

hidden secrets of the cubo octahedron.

when 12 spheres are packed around a central sphere, 1l
results in the cubo pctahedron, what Fuller calls the vector
equilibrium. This s the first solid the most simple structure
that has a nucleus. The tetrahedron, octahedron, hexahedron,
dodecahedron, and icosahedron do not have a nucleus. Buf
the cubo oct does. It is the basic building block of the
uniiverse. To convey this knowledge, the ancients, in their
mifinite wisdom deemed that simple folk would not
comprehend, and made up the story of Jesus and his twelve
disciples. Jesus the nucleus, the disciples in orbit about him.
When fesus was crucified the 12 spheres collapsed into an
icosahedron, which is the largest number of close packed
spheres without a nucleus. It you look at dowel models of
these solids, the cubo octahedron is unstable, the icosa is
stable as it’s omni-triangulated. The fable of [esus indicates
to he who is attentive that there should be no leaders, as all
leaders are insane. The fable also indicates what the ancients
deemed man at that time unable to comprehend: (hat the
icosahedron is the foundation of worship. Men mistakenly
based their religion and churches on the cube (hexahedron),
and to this day the religion is based on the rectilinear grid of
the city, the rectangular shape of Bank of America
skyscrapers and dollar bills. Now that we are entering into

a new age, as hinted at over recent years, a new religion is
about to emerge, its symbol the icosahedron, and the
structure of the finite universe is about to be unveiled to
those who are ready to hear it.

Man is about to enter into the next phase of evolution,
wherein artifictal organs will begin replacing failing ones,
computers are being micromintaturized and will soon fit
instde the human skull, we are now getting accustomed to
a new shape, that of the triacon dome for example—shiny
aluminum, low disk, or the zafu dome—the proper shape
for Avper-space jumps, When the next phase is completed,
select worshipers of the proper symbology will be selected
for total conversion and will assume the shape of flying
saucers. The ancients have, since Atlantis had ready the
ruby maser star power source, which is stored deep within
Mt Tamalpais, Mill Valley, Calif. When the mountain parls
to release the ruby machine, there will be the world’s
largest rock festival, with everyone on earth atiending and
filling California from Daly City te Petaluma. The Beatles
will appear tagether once again to demonsirate that they are
agents of the ancients, The saucer angels will connect with
the power source and leap through Dymaxion space time/
warp. Man will be on his way to fulfilling his destiny in
Universe and there will soon be McDonald hamburgers
avaitable throughout space.

Anthony Arrakis
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Isla Vista is a practically all young hip community righl next to the University of
California near Santa Barbara. Back in Spring 1970, after the Cambodia
Invasion, students were shot at Kent State, the Bank of America was bombed and
and burned in L V. Battles raged for weeks on the streetls, cops imported from
L.A. roamed the town, harrasing many non-participants. The people of L V.
sxpressed during these weeks the way they had been exploited-- high rents and
non-breakable leases, high prices, and general rip off by outside operators,

besides thetr opposition to the war.

Ohlt of all this came a sense of community in L. V. and some money and effort
by the university to take some responsibility for the place where most all of its

/ students live. Institutions sleepwalk, don‘t usually wake up until thev're jabbed

The battles in L V. were brutal, many people not involved were hurt, one was killed.

Through the I. V. Community Council requests for the money ($600,000)
started coming in. Money has already gone for a methadone program, a sirect
theatre group, a community printing shop, etc. The largest request was fora
Community Center, a building or buildings for music, meetings, information
exchange, workshops, but most important, a place to learn what the school
wasn't teaching-- organic gardening, building, how to leave the city and survive.

Dave Reisman and some of the other students on the council got into domes,

and wanted to learn how to build them so they could build the center themselves.
They put up a dome in Perfect Park in I. V. during a market day, and the community
responded, it was an amazing day. They wsed washer hubs and old 2 x 45 for struts,
and the dome went up in about three hours.

Recently heard that the Community voted to build the Center, and that the
University has given some land for the project right on what is the property line
between the campus an I. V. The hope is that the student built center in that
location will start bringing things together. Bob Easton

Santa Barbara

N

Troll and Marylyn's icosahedron was originally built for
$35. Just about everything in it is scrounged. An Ashley
top fitted onto the body of a different wood stove, the
only posts in the home are tree branches...Loft hangs
from the center, clear plastic so they can watch stars at
night, Troll tells how once in a windy storm, the plastic
blew off, and suddenly they were in bed outside.
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If you move into a new area ask the old timers what there is around to build
with, Find out where used materials are, where there might be some abandoned
buildings, Here at Zaca Lake, where we're putting this book together there are
a lot of rocks, so it would be natural to do something with rock, at least a
fireplace. Down the valley on the way to the highway, there's a dilapidated
shack, beautiful wood. Just look around you. Don't worry as much about
efficiency as resourcefulness. Don't worry about how much your building
weighs, it doesn't have to fly. If you live near a big city, there’'s an entire house
waiting right now in the streets, ready to be picked up.
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1A PERCEPTIVE SCAVENGER

-« perceptive scavenger is able to envision the use of
some unusual material in his prospective dwelling merely
because his vision of the structure is both unorthodox

and flexible. He lets the material contribute to the design
and form, rather than discarding the material or attempting
to force it into a preconceived mold. The exercise of
ingenuity and the challenge that goes with the utilization of
waste materials can be a dominate motivation to the artistic
personality. People put down the local scavenger as one
“scabbing on the system,” but the scavenger challenges the
system as wasteful of natural resources. It is nota
comfortable reminder that our American 6% of the world’s
population devours 35% of the world’s annual production
of raw materials!

In San Francisco Chinese merchants put out their garbage
on Wednesday nights, which always includes many wooden
boxes with Chinese lettering. Also an occasional soy tub.

Clementina trash service has 8 X 16' boxes they leave in
the San Francisco streets for contractors to load up. In
residential areas wealthy people have contractors tear out
fine old wood doors and windows and replace with
aluminum sliding doors and windows. You can get 2 X 4’s,
doors, hinges, whole windows from these boxes, the
contractors are usually glad to have you remove their
garbage. Once we got 30 doors out of a box.

Bernard Maybeck, wonderful San Francisco architect of
early 1900°s built a house with walls made by draping
gunny sacks dipped in lightweight concrete over wires.
When concrete sets, rigid wall created,

avatlable at half price.

ss» THE FINE ART OF SCROUNG ING

The sertous scavenger makes as his first tnvestment an
oxy-acelylene and arc-welder. Scrap metal is relatively

There is a tendency of people wha h:
act in such a manner that it utilizes a
trying to scare you into adopting the
design scientists, watch yer parkingn
I've been a guinea pig with plastics, e
migrate, airborne into the dome. Ify
give it the acid test; get stoned. look

| recently read that soldiers in Viet
transfusions that come out of plastic
plastic flexible) gives off molecules, |

the bloodstream.
#

Plastic is not in itself evil, but usej
from, what it feels like, who is tellilig
with plastics over the past few year|,
Vinyl turns out to be utter horror, 1y
used in its production. It gives off gl

Plastics are super products of westet?
Hucksters delude the American publ
oil:big hungry cars/plastic pin curled

Don’t be afraid to use plastics, just by

Building materials are everywhere! Discounting the natural
elements—earth, rock, trees—one can find salvage, culls,
dunnage, scrap, junk, and surplus items wherever you might
dook. One needs to learn the fine art of scrounging: keep
an eternal eve out for materials. Haunt the junk vards and
auctions, acquaint yourself with local building material
industries—"culls” and “brokens’ and “number twos and
“discontinued lines™ are common occurances in any high
speed factory production. One can secure these misfit
materials sometimes free for the hauling off. Plumbing
fixtures with unimportant “hair-line™ cracks are commonly

cheap and universally avatlable: used corrugated fron can be
re-worked to meet a multitude of building needs; 55-gallon
oil drums and iran pipe are low in cost, easily worked and
versatile, Metal products are commonly available free at the
local city-dump. Public dumps are also a good source for
broken sidewalk pavement—which can be reused for walk
and patio paving and for retaining-walls. Telephone and
electric service companies often have used poles for sale;
railroad companies sell used ties cheap, Packing crates can
be salvaged with little effort; plywood panels are often used
for crating..,

FROM HEN KERNS Ol SwieT HOME




» have a bag to tell you that there is reason to
5 aforesaid bag. Watch self-styled leaders
their solutions. Watch out for grand designers,
g meters.

5, especially vinyl, The plasticizer molecules

f you're thinking of building a plastic dome
ok hard, breathe deeply, feel the stuff.

t Nbm are dying occasionally from blood
tic bags. The plasticizer(which keeps the
s, which in this case, presumably got in

]

it with full knowledge of where it comes

g you to use it. |'ve experimented heavily
rs, now find myself backpedaling furiously.
.imaybe it's samething to do with the mercury
gises when the sun hits it.

R e 5

o,

€'n oil man sucking the earth dry of petroleum.
b ¥ into demanding products made from
ery/plastic wrapped food.

L by smare/beware.
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If you find a condemned or abandoned building you can
often arrange with the owner to tear it down and clean |
the site in exchange for the salvaged materials. If you can i

J

-+

find a saw mill that will saw used timbers, you can make

use of heavy pieces. Mills are usually afraid of nails

wrecking a $400 saw blade, but you can sometimes talk

them into sawing timbers if you're careful in removing all

nails. |

Bob Easton is using old 2 X 4’s for struts for his domes

in Santa Barbara. The old lumber is so hard carpenters

can’t drive nails in it, so it's not good for conventional

building.

Look up in the phone book: wreckers/salvage/used wood.
Wrecking companies have doors, windows, tubs, fixtures.

Old phone books, newspapers with resin could make |I
panels...bamboo/beer cans, battles...old phonograph ‘

records...stucco: cheap, Bob uses it with small amounts of
wood. _ |

e e

You can split up short pieces of wood for shakes. Most
common material is cedar or redwood. Loggers usually
leave a mess behind, including short pieces of wood that
can be split into shakes. Windfall trees are also good.
You can also get shakes out of railroad ties, |'ve made
them out of old redwood highway markers.

Alumimum plates used by offset printers could make

a dome. Plates about 2" X 3'—high frequency dome. |
It's flimsy, but could be shot with foam, 7¢ per Ib, can

cut with scissors—from Rob Nerins. Cardboard

refrigerator crates at appliance stores.

Somewhere in the middle of taking all these pictures we
realized that we were showing the best side of things: a
dome in the forest, sunlight shining through tree branches,
rather than the junk underneath the dome. A plastic dome
glowing in the field at night, rather than the poisonous gases
produced in converting petroleum to plastic. After
realizing this | looked at Life, Newsweek, realizing that

they re doing the same thing, writers, pho tographers

show one side. We're still doing pretty much the same

with this book. Taking the best pictures, using what'’s

most beautiful and instructive. What most closely
corresponds with the vision. As you read, keep in mind it's
not as pristine, simple, clean as it appears. There's a
danger in the hype, overroman ticizing domes.

2 L%
We're aware that scrounging materials can’t be a solution for the planet’s
housing problems. But it’s thinking that way, learning how to make do with
what’s around, that kind of trip that gets your head in the right groove. People
who will be in charge of mass production, if that happens, ought to have a
background building with garbage. America isn't going te produce lightweight
portable plastic geodesic domes for Africa or India, that's a fantastic delusion
and ripoff. These countries should be building with what they have.

Tl
BEY 90wk PR - -
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We don't need a prime designer. People that are out of work need housing.
Employ them by letting them make their own shelter. They can do it themselves,
by using this book, or we'll come help them get started.
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Diamond doors
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The two simplest doors to make into a dome are a trianqular door and a trap door:

Triangle door: merely hinge one of the point-down triangles—work out a detail for
shedding water. This limits the size of things you can bring into the dome, and causes
one to stoop each time the dome is entered,

Trap door: if the dome is on a hillside, with a wooden floor, a trap door is easy to install
and you don't have to cut into the shell, We skilsawed a section out of the 1-1/8"
plywood floor, then made doors out of the sawed-out section. The door in my dome is
3" X 5, and opens in two sections. There is a backstop so it doesn’t fold all the way
down to the floor when open. The door is this big so that a harpsichord will fit through
lora 4' X 8 sheet of plywood) but it's quite heavy and could knock someane out if it
fell on their head.

Disadvantages of a trap door are that it uses up floor space (even when closed you don't
put anything over it), and it's dangerous unless there’s a railing to stop people {especially
two year olds) from falling through the open door.

A nice thing is that you can keep firewood under the dome, and get it during rain storms
without getting wet,

A good trap door could be made of a sandwich fiberglass panel (you can use corrugated
cardboard as stiffeners between the two sheets) or you could use a Sanstruction panel
(see p.86) which would give you a translucent, lightweight door.

If vou put a door in the skin, and it is not a simple triangle door, two constructions will
be necessary: bracing and a water deflector, brace

Bracing: when you remove struts for the door opening, you'll have to compensate for
the loss in strength by bracing.
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Water deflector: is needed to stop water from running in at the top of the door, and
hitting you each time you open the door in the rain.

Diamond door:

Note that a door made with a hinge on a slant like this will open with gravity, sometimes
with disaster if the door is heavy. This can be counterbalanced by a long spring, or a
piece of nylen cord (as off a parachute) which will stretch and spring under load.

Robin's door: another way to make a door (if dome is on hillside) is to use a point-up
triangle as the top half of the door, and cut into the dome platform for the bottom half,
with stairs insidle the dome. This door, unlike the triangle or diamond doors, will pass
building codes. |t can open in 2 sections, like a dutch door.

Rectangular door: doors in the Pease domes are made by extending a half-hexagon out to
a 90-degree wall, then installing standard doors or windows:

Pease dome patent should give you good information on this. See p. 122

Bob’s door: conversely, you can frame inwards for the door: this way the dome shell is
the water deflector,

Side View


























































= -7 -
= el %
- 2l e

o R N

Garnet crystal zome at Placitas, New Mexico
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Sreve Baer has developed structures from a class of
polyhedra he calls zonohedra. " A ranohedron 15 3 convex
solid all of whose faces are polygons with edges in eqgual
and parallel pairs.’” The passible faces look like this;

Some zonohedra:

=

CLBE

TRUNCATED OCTAHEDRON — TIUNCATED CUBOCTAHEDRON

a——
RHOMBAc- ENENICONTAHEPRON

o

The unigue thing about these polyhedra is that they car
be stretched along a zone. "'A zone of edges is a band o
paraliel edges which circles the solid.”

All the paraliel
edges in the zone can be lengthened (tne StrUcCture
becoming larger and more asymmetrical) without chanaing
any other part of the polyhedron or distorting any of the
angles. More than one zone can be stretched In INE same
nolyhedron to produce many interesting and varied shapes.
The zonohedra also have the valuable property of being
ble to nest without any special truncations.

There is a cut out model of the Rhombic Triacontahearen
on p. 126. The fallowing Instructions for the construction
of a 25’ triacontahedron were written by Barry Hickman
who has been work ng with Zomewarks for several years.

LB T

The triacontahedron 15 a :;e;?mz'-rfjm.-em'j'r'g“z.--re' rtade uf one

diamond with face angles of 63 26' 06" and 1 167 33" 54"
: F) i 7 1 ¥ s

and one dihedral angle o} 144° between the diamends.

When it ts used as u dome and all the cages are equai, I
floor s circular. It Lan also be made with an oval flog
by stretching sets uf parallel edges (when a yet of
purallel edges is “stretched” the figure 15 calted'a Zomae,

To make ati oval chape, it ts easiest Lo, furst Mare u
circular one and then add the desired lengths. If we mure
¢ pentagonal vertex the top, then from the top 4 circular
floor would look (Ttke;

46 enenocontrahedron zome al

Lama, New Mexico.
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The added length (e’) is 4.4720°. The “stretched™
lengths are ete’ or 13.4147". The narrow diameter is
still 25.89" and the new long diameter is 29.89°. The
floor area has increased from 492:429 sq ft to 590.912
If an edge length (e) is 8.9427", then the diameter is sq ft.

25.89° If you wish to make one a different size, set up The vertical or wall panels are the regular diamonds

the ratio 8 9427/25.89 = new edge length/new diameter cut-off to sit on the ground. For circular floor on level
(chord factor .3575). ground they look like:

In order to make the floor oval, we stretch parallel lines W

There are 10 of them, 5 right and 5 left handed.
Their height depends on how high you want them.
The slope of the upper edges is 2:1, so with an edge
of 89427, if we make them at the highest &’ at the
lowest they are 4” in a circular floor.

The walls are vertical, so they can’t be seen in this view.

When an oval floor is made the wall panels look ltke:

Again, 10 panels, but now there are 3 sets of right and
left handed. The slope is still 2:1. The Ay h point on
the stretched panels is 8’ and the low is 2. The low on
the short is 2" and high is 6°.










Most of the truncations in the book are simple ground level
cuts on an individual sphere. With the different orientations,
vertex zenith, face zenith, and edge zenith, many interesting
openings and/or enclosures are possible. Remember that

all points of the dome do not have to touch the ground, and

that any number of domes can be put together in any manner
reasonable,

There are several ways to nest domes, by plane intersection
(good for different sized domes or with different
freguencies (v), by passages (works in almost any case and
creates nice entrance hall), or by fusing (this means perfect
coincidence of vertices and struts),
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With the regular vertex up orientation, a very simple fusion
is possible for two 5/8 3v of the same size. You can think
of the 3v alternate as a truncated icosahedron made up

of planar hexagons and pentagons because the two have the
same vertices, except for the ones at the centers of the hexagons
and pentagons (which are not projected out to the surface
of a sphere in the truncated icosa). The angle between the
half hexagon at the base (below one of the pentagons), and
the ground is obtuse, and complementary with the acute
angle between one of the full hexagons whose bottom is at
the base (and between two pentagons) and the ground. The
fact that they are complementary means that the angles add
up to 180 degrees and will therefore fuse perfectly.

With the 3/8 connection, the opening wouldn’t be tall enough
so you would have to connect the triangles above the hexagons
for enough head raom:

The plane icosahedron has complementary faces like the truncated
icosahedron and will also fuse; the fusion ring will be a diamond.

Wayne worked out an intersection for 26-foot and 38-foot

5/8 domes. How the skin will intersect has not been worked
out, probably just measure and cut special triangles after the
frame is up and intersecting. They intersect with the pentagon
vertex of the small dome just below the pentagon vertex of
the large dome and the triangle below the pentagons spread

to make a pentagon-shaped door.

You can fuse the top of the full hexagon of one dome with
the half hexagon of the other dome by building one of the

9/8 domes on a lower level, or by cutting one dome off at
the 3/8 level.
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See Zome Primer for
truncation and clustering ideas.

Many types of passages can be worked out to connect domes.
For example, the full hexagons of the 3v with perpendiculars
dropped from the 3/8 level could be connected to make a

nice entrance, hallway or garden. Bill Woods of Dynadomes
connects his octahedronal domes with passages like this.

0%

¥
-

Yoo of 4y affached 4D olf Eam in Vidine
Another interesting orientation for the alternates is with the
edge up. You need to cut the triangles of four of the principie
icosa triangles, but it is a simple bisection of the B struts and

the truncation results in a hemisphere for the 3v.

Since the bisected B struts are perpendicular to the ground.
they will fuse perfectly with the same struts in another dome
of equal size. This gives a way to nest hemispheres on the
same level. The height of the fused section is not tall enough
to walk through, so you would have to build 3 step down and
then an up passage at the opening or bend over all the time.

The same type of fusion is possible with the 4v triacon in the
edge up position. The bisected struts are once again
perpendicular to the ground and will therefore fuse.

- STRUTS

Gy TRIACDR]

@®

With the vertex up position, there are more truncation
possibilities than the 3/8 and 5/8 on 3v. With a 5/8 on 3v,
you could take out all the triangles between one or two of
the pairs of pentagons ringing the base.

Or you can take an upward slice on one of the great circle
arcs to give an even larger opening. You will probably need
to support this arc with posts. The same thing can be done
in a downward direction to enclose a lower level.

The face-up orientation provides an interesting truncation
which results in the dome touching the ground in three places
and gives a graceful spider look to the dome. Similar
truncations are possible with the triacons, but you should
keep in mind that the total weight of the dome is carried

in these few points and they may need stronger struts or
other reinforcement,

.

There are endless possibilities for truncations and
connections with other frequencies and type breakdowns.
Making a stick model is the best way to check it out, just
spend a long time looking at it from different angles.
Keep in mind that to fuse domes you need two rings of
struts which are complementary with respect to the
ground (rectilinear structures fuse because all their faces
are 90 degrees to the ground and therefore, always
complementary), and to intersect or make a passageway,
It’s just a matter of playing it by ear.

Peter Calthorpe








































AIR BUILDING
Air building by Ant Farm, made for Mt. Fuji Rock Festwal, which never happrened.
Ant Fgrm, 247 Gate Five Rd., Sausalito, California 94965.

This 2 sohere pattern 15 vsabie. in

functions where hagiht, yather than

floor area 15 needed, like darkrooms

The distance between each Intersection
of pipe 153 constant, 5 the arcumference.

[Tis one was mac? insix peces of pipe, it
Hrom 8- 20fL lengths and Jomed sotrgl oints
would ocowr at MIdspan 4not 4L INCErsEcLonS
Lsing long pipes is unweilay, We wont dott st
| way again uniess the pipe 15 inflated, 1alp tubing
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The Ant Farm s into air buildings.
tent domes, nomadic vistons, vudeo
They have published an instructlion
bookiet on arr butldings called the
Inflato Cookbook, $3.00 from the
abouve address.
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By tracing these peels you can make the models pictured. Trace the peel five times for
the icosahedron based domes, four times for the octahedron based domes. Cut out,
including the gathering angles, then tape the gathering angles together to form curved
sections. Then tape all the sections together to make the model.

To draw a template of your own, figure the lengths from chord factors, then draw
the various lengths with a compass, leaving one gathering angle around each vertex.
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An unusual aspect of buildinga structure is that it takes such a long time to com plete the
physical manifestation of the one-time idea. By the time we write about what we've built
and print the results, we're a long way from the ideas we started with.

Thus we're in the middle of a process.

A group of us found our paths intersecting in Big Sur, then at Pacific High School in 1969-71.
We were all interested in exploring structure and found ourselves making communication an
integral part of our cycle. Our first publication, Domebook One, was put together in two
weeks with production equipment borrowed from the Whole Earth Catalog. Bob helped

us with layout for five days. He'd come up from Santa Barbara thinking we were going'to
do a small mimeographed booklet. In November 1970 we mailed out 3,000 posters
announcing Domebook 2 and asked for domebuilding information. (We'd kept addresses

of everyone who'd ordered the first book from us by mail.) During winter months "T0-71,
after finished a second group of domes (pp. 26-40) we began writing, getting pictures
together, assembling incoming mail. In March, Sarah, Peter, Hans, Jonathan and | packed
everything into Hans’ van and set off down the coast and met Bob and Jeanine at an old
resort in the Santa Barbara hills. We rented 4 cabins to live in, a large room for production,
had use of the lodge kitchen for cooking. We brought everything with us for production:
IBM Composer, darkroom equipment, polaroid copy camera, saw horse tables, chainsaw
for firewood, etc. and were set up in a day. The first night Bob and | did a general page
layout, trying to arrange subjects so the book flowed like a film. This time Bob did all

the layout.

Most of the book was written before we got there, but we wrote and revised a surprising
amount during that month. Our system of production is fairly unigue: gveryone in one
room, music, arguments, loud voices, incense and chaos. But out at the end-of a road, we
were in quiet and funky surroundings and had time and place to think about what we'd
been doing. We spent long hours each day and in spite of soccer and throwing a frishie
ended up fairly physically wrecked from so much head work and sitting. The method of
production — acting as your own publisher — is described in the Last Whole Earth Catalog.

O .

At the moment, Pacific Domes (We're looking for a new name) is about $15,000 in debt.
We made a profit of about $6,000 on Domebook One. Our printing bill for Domebook 2
was $14,006.54, our production costs about $7,800 (typewriter, rent, salaries, efc,
shipping about $750). Thus the cost of each book, not counting any overhead was about
$1.15. We end’up getting a net of about $1.50 after percentage to Random House and
our agent. This leaves us 35¢ per book. We'll have a higher percentage profit on this
printing of 40,000 copies. So far our expenses have been $17,341.21 printing, $2200
shipping, about $400 production for revisions.

The financial picture leads us to the realization we need another source of income. We
might get a grant but don’t have the knowledge or the connections to apply for one. One
of our hopes is to find land, build living structures, set up production facilities, have a place
to test some things such as new structures and Hans’ wind generator — a place to live and
work. We might lease the land for a specific period and work out an arrangement with the
owner to leave the structures behind when we move on. We can also send people out to
help start specific building projects. - ;

@,

Our work from here on will be on shelter, not just domes. We need incoming information
on any subject related to the work we're doing. We'd like to find people willing to pursue
various projects such as recycled building materials, solar heating, or an investigation into
the manufacturing processes of, for example, polyurethane foam vs. cement in terms of
pollution caused by each, We need lawyers and engineers to help us loosen up building
codes. If you wish to help let us know and we’ll contact you when we start getting

ready to do the next publication. C)









