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Design and use of polyhedron construction set
made of plastic straws and laminated paper nodes

Makoto SATO

A low-priced polyhedron construction set is made, in which struts made of plastic straws are jointed with laminated

paper nodes. Paper nodes designed for constructing Platonic solids and three dimensional tetra-directional node for dia-

mond structure are illustrated. This modeling set is useful for understanding three dimensional structures in crystals, mole-

cules and mathematical polyhedra.
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Fig. 1 Node design for Platonic solids.
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Table 1  Formulae for Platonic solids
tetrahedron hexahedron octahedron dodecahedron icosahedron
face polygon 3 (triangle) 4 (square) 3 5 (pentagon) 3
number of faces 4 6 8 12 20
number of edges 6 12 12 30 30
number of nodes 4 8 6 20 12
dius of ci -
(a: length of edge ) 4 2 2 4 4
radius of inscribed J6 1. NG J1025 +1145) \/6(7 +34/5)
— —a a a
sphere 12 2 6 20 12
area of face V3 a? a’ V3 a? Maz ﬁ a?
4 4 4 4
volume £a3 a’ ﬁcﬁ 15+735 a’ L\E)d
12 3 4 12
edge length /cm
(100mL) 9.5 4.6 6.0 2.4 3.6
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Fig. 2 Wire flame structures of Platonic solids with a same volume.
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Fig. 3 Design of tri-directional node for semi-regular polyhedrons
with hexagon faces.

Fig. 4 Straw models of truncated tetrahedron,
truncated octahedron and truncated icosahedron.

Fig. 5 Straw molecular models of graphene and carbon nanotube.
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Fig. 6 Design of 3D tetra-directional node for modeling after sp3
hybrid orbital and tetrahedron node structure.
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Fig. 7 Straw model of diamond. structure.
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Fig. 8 Straw models of alcohol molecules.

Fig. 9 Straw model of triangulene molecule.
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Fig. 10 A photograph taken in the workshop making Buckyballs
with straws.
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