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Introduction 

Volumes of the Archimedean and Platonic solids are presented. 
Proofs to the solids start on page seven, they are ordered by alternate 
and triacon geodesic breakdown of the tetrahedron, octahedron, and 
icosahedron base models. The polyhedron is first inscribed on the face 
planes of the base model. Its edge distance (D) is solved for. 
Then by dividing the base model radius (R) through by (D). we have 
the radius for unit edge length. The Pythagorean theorem is used to 
project the radius to the center of each face. Summing (n) number of 
volumes of each face pyramid of height (r) yields the complete volume. 

The fifth frequency triacon has the added freedom of curl angle, (a) 
Positive a is right-handed, negitive a is left-handed. This breakdown 
creates the four commensurable volume sets within the eighteen volumes. 



Excluding prisms and 
regular finite polyhedra, together 
The 2yA 5tT and 5yT 

anti-prisms there exist twenty one semi¬ 
volumes. 

The 7yT, 2yA7yT, and 
solids have left and right handed duals. 

5y7yT solids have interweaving edge rings 
surrounding each green base model vertex site. Spinnability relocation 
of red and blue faces around one or more sites forms polarized inter- 
patterning symmetry. A total of nine realizations of the three solids 
exist, their volumes are unaffected by the spinnability. 

Icosahedral based volumes are plotted showing that powers of 
the Golden Section (t) divide alternate and triacon regions. The 
integer part squared minus radical part squared will be equal to one 
for even powers of t and minus one for all odd powers. This rule 
may be extended to the one third power harmonic as plotted. 
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V2vA]Tt_ n.a.3 r. 
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Define Gamma Operators1 y- ^3tana T- 3cosa-V3sina 

cos a * sink 

fCOSa = 
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Octa: 
- 2 1 
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D 
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4 

2 
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: x - a and divide by 81: x4-IOx3 + 32x2 - 34x = 0 
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First Root of x: Xo, = l 

Second Root: a= q-1! = 23 - 27 = -4 X 
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IcOS3: 3T2(Eq.l) = (3T2-4C0Sa)D2 - 4T4C0SaD + T4 s Fii = 0 
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First root of y: y» = - 
Second root: p= -i q=-i r=-t 
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Square both sides and subtract= 
16 (FcOStxf + 24t2(t - l2)(fCOSa}3 - 36t (2lT+ll)(rC0Sa)! * 54 T* (t - 36) fCOSa ♦ 8ItV + 9) = 0 
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note= I i2 ~?_ 

also note: |9t3 + t + 6t - 3tY 
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n.a. jr. 
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Integer powers of the Golden Section 
Plotted volumes of icosahedral based solids 



One third powers of the Golden Section 
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Exercise: 

Spinnability of the firsi golden circle leads to a new second root. 
Plot this root. 
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