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5 Platonic and 13 Archimedean Polyhedra
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What is Geoballs?

Geoballs are 18 ornamental polyhedra made of paper that can be easily constructed without glue. The 18 polyhedra are 5
Platonic polyhedra that are said to be the most beautiful polyhedra in the world and 13 Archimedean polyhedra considered
to be the second most beautiful solids in the world. All are decorated by Arabesque patterns which are said to be the most
beautiful geometrical design on a plane in the world. “Geo” means geometry, and this kit was designed by Jay Bonner, a
specialist of Arabesque patterns, for children and adults in order to learn the joy and beauty of geometry.
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Assembly Instructions for Geoballs

Geoballs are not difficult to assemble if you start with the less complicated ones. Please refer to the list of the balls for
difficulty. It would be helpful to use toothpicks etc. for closing the detailed parts. Each Geoball basically requires several
different cut-outs. Each cut-out has tabs and slots along edges. The round tabs are to insert, square ones are to receive
tabs, and half-tab/ half-slot which meets up with an identical S/T (for slot/tab) with the same number on it.

Instructions for Making Geoballs

1. Choose the model you want to make and remove all the cut-outs for that model from the pages. Please see the numbers
of the cut-outs you need for each solid on Fig. 5.

2. Bend all the pre-creased edges down to make mountain folds. About 45 degrees will be enough. You may want to use a
toothpick etc. for closing small parts.

3. Find the cut-outs with the same number on both slot and tab. Begin assembly by inserting the tabs in the slots in
numerical order. They are numbered to be assembled as easy as possible.

4. Insert the tab into the front side of the slot. The easiest way to do this is to insert one side of the tab all the way in first
and then rotate the other end in the order of a, b, c on Fig. 2.

5. When you assemble a slot and tab pair (they are half slot and half tab), you will need to take a little more care because
they are a little tricky at first, but assemble the pair as pictured on Fig 3.

6. The last connections are the trickiest. Use a toothpick as needed.

7. 1f you want to hang your completed Geoballs, attach the thread before you complete the model by looping it through a
slot and tying it. Make sure the thread comes out of the ball before you complete the last connection.
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Names of components of a polyhedron
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Type of Geoballs

Geoballs contain 18 types of balls in total, the five Platonic polyhedra and the thirteen Archimedean polyhedra.

The five Platonic polyhedra are also referred to as regular because the faces are identical regular polygons, and the solid
angles at all vertices are identical. (Fig. 5)

Archimedean polyhedra are composed of at least two different types of regular polygonal faces. Because Archimedean
polyhedra are not made from identical faces, yet maintain the regularity around vertices, they are referred to as
semi-regular. (Fig. 6)
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Level Level Level
1 2 3
2R IEFOE{R ILHE 1E/\EF
Name Tetrahedron Cube Octahedron
BRES
Code No. PS01 PS02 PS03
BUARAEL
Pieces 2 3 2
nm E=AR 41 4 Triangles EF 6 6 Squares E=AR 81K 8 Triangles
i /A
Edge / Vertex 6 / 4 12 / 8 12 / 6
Fig.5 73 h>DIEZEK Platonic Polyhedra
#RE #RE #RE
Level Level Level
4 5 6
2R E+ZmEE EZ+@Ef& YITEPUE &
Name Dodecahedron Icosahedron Truncated Tetrahedron
BRES
Code No. PS04 PS05 ASO1
AU
Pieces 6 5 2
& . =y . E=FR 41K 4 Triangles
Face ERBF 124 12 Pentagons E=ARZ 204 20 Triangles F- s 41 P
iR /1B
e oo 30 / 20 30 / 12 18 / 12
Fig.6 7ILFXTXDOFIEZLMEAE Archimedean Polyhedra
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Level Level Level
9 7 15
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Name Truncated Cube Truncated Octahedron Truncated Dodecahedron
RES
Code No. AS02 AS03 AS04
AU
Pieces 2 2 6
BIE E=FA7 8 K 8 Triangles EAH 61 6 Squares E=ARZ204 20 Triangles
Face IE/\SF 6 K 6 Octagons ERAR 8 K 8 Hexagon EE+AA2 128 12 Decagons
iR /1B
Edge //\/Iertex 36 / 24 36 / 24 90 / 60
Fig.6 7ILF AT XDOFIEZHEAE Archimedean Polyhedra
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Name Truncated Icosahedron Cuboctahedron Small Rhombicuboctahedron
AEES
Code No. AS05 AS06 ASO7
BUARAEL
Pieces 8 2 6
BIE ERAAF 128 12 Pentagons E=MA 8K 8 Triangles [E=A 81K 8 Triangles
Face EREBR 204 20 Hexagons EAH 61 6 Squares IEAT 18 ¥ 18 Squares
x5 | TES
Ede //\/Ieértex 9 / 60 24 [/ 12 48 | 24
#E #EE #RE
Level Level Level
12 11 14
27 fRALNILAN\ERE I ERVIANETLY += - Z+mER
Name Snub Cube Great Rhombicuboctahedron Icosidodecahedron
RS
Code No. AS08 AS09 AS10
B
Pieces 6 6 4
IE E=A# 324  32Triangles %ﬁg%ﬂﬁi ézHSeigggiss E=A# 204  20Triangles
F 2 - 2
ace ESH 618 6 Squares EARF 642 S @i IERAMF 128 12 Pentagons
g/ TES
Edge //Vertex 60 / 24 72 / 48 60 / 30
#5E #EE #RE
Level Level Level
16 17 18
& EW+= - —+@EfK fatn+= - —+miF PIE+Z - Z+EF
Name Small Rhombicosidodecahedron Snub Dodecahedron Great Rhombicosidodecahedron
USRS
Code No. AS11 AS12 AS13
B
Pieces 6 6 10
[E=/# 204 20 Triangles =l . IEA 30 ¥ 30 Squares
ne IE7T 30 1% 30 Squares %ig;: Elig g 513(2) :’gﬁsaglﬁis IE7SARZ 204 20 Hexagons
ERAAF 128 12 Pentagons 7 & I[E+AR2 124 12 Decagons
4R/ TS
e oo 120 / 60 150 / 60 180 / 120
Fig.6 7ILF X T XADFIEZEAE Archimedean Polyhedra
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Designed by Jay Bonner

Jay Bonner is a design consultant specializing in Islamic architectural ornament and traditional Islamic design. He received his MDes in this
field from the Royal College of Art in London in 1982. As an architectural ornamentalist he has worked on such buildings as the Grand
Mosque in Mecca, Saudi Arabia (the location of the Kaaba), the Prophet's Mosque in Medina, Saudi Arabia (the burial place of the Prophet
Muhammad), the Ismaili Centre in London, England, and many other buildings in the Middle East, Pakistan, Europe, and North America. He is
also an author and teacher of Islamic geometric design, and has lectured and taught seminars at universities in North America, Europe,
North Africa and Asia. He is the Director of Bonner Design Consultancy, located in Santa Fe, New Mexico, USA; and is the author of Islamic
Geometric Patterns: their Historical Development and Traditional Methods of Construction, 2017, Springer.
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Supervision and Text by Koji Miyazaki

Emeritus Professor at Kyoto University, Doctor in Engineering. Specializing in Architecture morphology. Authoritative specialist of polyhedral
geometry and hyper science.
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