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Introduction

These are some notes that I origi nally hacked up for my si ster. They descri be how to make pol yhedra

out of the \penul timate" modul e. Thi s modul e i s ori gi nal ly descri bed i n Jay Ansi l l 's book \Li festyl e

Ori gami ," [Ans92 ] and he attri butes the modul e to Robert Neal e. I have omi tted howto put the mod-

ul es together { buy the book, or �gure i t out for yoursel f . It' s pretty obvi ous. The pentagon modul e i s

pretty much l i f ted strai ght f romthe book (al though I' ve found 3x4 paper easi er to work wi th than 4x4

paper), but the others are my own tweaks. Neal e' s desi gns are ni cer because they don' t requi re any cuts.

You don' t need to cut these ei ther | youcan fol d away the excess paper |however, i f you are usi ng smal l

paper, the resul ti ng pol yhedra are far more stabl e i f you do cut them. I amnot a puri st.

Thi s methodof makingmodul es l ends i tsel f tomanyvari ati ons besi des the ones shownhere. Al l youneed

i s a cal cul ater wi thtri gonometri c functi ons andyoucan�gure themout for yoursel f . Besi des the Pl atoni c and

Archimedi ansol i ds, I have made vari ous others: rhombic dodecahedron, rhombic tri acontahedron, numerous

pri sms and anti pri sms, stel l a octangul a, great and l esser stel l ated dodecahdra, compound of 5 tetrahedra,

compound of 5 octahedra, dual of the snub cube, etc. If you' re i nterested, I can gi ve descri pti ons of the

modul es, al though perhaps not qui ckl y. I al so have pi ctures of many �ni shed pol yhedra onl i ne (i n gi f �l es)

|send me emai l i f you' d l i ke me to send themto you.

The pol yhedron numbers ref erenced bel oware f romthe pi ctures of the Archimedean sol i ds i n Fuse' s book

\Uni t Ori gami" [Fus90 ] . Kasahara/Takahama's \Ori gami for the Connoi sseur" [KT87 ] al so has pi ctures of

these pol yhedra wi th a di�erent numberi ng.

I haven' t i ncl udedmodul es for octagons or decagons. I' ve made octagonal ones, but they' re pretty 
imsy,

meaning that the resul ti ng pol yhedra cannot exi st i n the same house as cats wi thout the ai d of gl ue or a

gun. Of course, that doesn' t bother me much. If you can' t �gure out howto make octagonal or decagonal

modul es, send me emai l , and I' l l make the di agrams.
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Notes

These are some of the pol yhedra that you can make wi th the basi c modul es (tri angl e, square, pentagon,

hexagon). The ones wi th octagons and decagons can be made wi th simi l ar modul es, but they' re pretty


imsy, so I don' t i ncl ude them. Eachmodul e i s an edge of the pol yhedron. The notati on i s as fol l ows |i f

i t says \sq{tr", then i t means to fol d a modul e wi th a 90-degree angl e on one si de, and a 60-degree angl e

on the other. That edge wi l l be used for pl aces on the pol yhedron where a tri angl e meets a square. For

example, on the cuboctahedron, al l edges are l i ke thi s.

Col ori ng i s a matter of taste. I have made most of these pol yhedra, and some col ori ngs to l ook much

better than others (at l east to me). In general , I' ve found that i t' s best to make sure that al l three edges of

any tri angl e are not the same col or. Two are �ne. Three tend to bl ur the fact that i t' s a tri angl e.

� The Te trahe dr on (#1). 4 tri angul ar faces. 6modul es. Al l are tr{tr. The l ast one i s usual l y di�cul t

to get i n. I usual l y col or wi th 2 edges each of three di�erent col ors such that each tri angul ar face i s

composed of edges of three di�erent col ors.

� The Cube ( #2) . 6 square faces. 12 modul es. Al l are sq{sq. Most any col orati on works.

� The Oct a he dr o n ( #3) . 8 tri angul ar faces. 12 modul es. Al l are tr{tr. Most any col orati on works.

� The Do de c a he dr o n ( #4) . 12 pentagonal faces. 30 modul es. Al l are pe{pe. Thi s i s a great pi ece

of ori gami { simpl e to make, and rock sol i d. It i s a good one upon whi ch to l earn howto use these

modul es There are a coupl e of neat col orati ons here. They mostl y use ten modul es each of three

di�erent col ors. One way i s col or such that no two adjacent edges on a pentagonal face are the same.

The one I l i ke better i s to make the top and bottompentagons out of col or 1. Then have the 10 edges

emanati ng f romthe top and bottompentagons be col or 2. The remaini ng ten edges of col or 3 forma

band around the middl e. You can use thi s same desi gn wi th two col ors by making the band around

the middl e f romcol or 1. Fi nal l y, you can col or agai n wi th ten modul es each of three di�erent col ors

i n the fol l owing way: Take �ve modul es of one col or, and �t themtogether as fol l ows:

\ /

---

/ \

Do that wi th the remaini ng pi eces so that you have 6 composi tes l i ke the one above, two of each col or.

These wi l l �t together to make a dodecahedron wi th each pai r of composi tes on opposi te ends of the

dodecahedron.

� The Ic o sa he dr o n ( #5) . 20 tri angul ar faces. 30 modul es. Al l are tr{tr. You can col or thi s l i ke the

dodecahedron, wi th ten modul es each of three di�erence col ors. It can be col ored so that al l tri angl es

have edges of each col or. Or you can col or i n a way anal gous to the dodecahedron: Al l tri angl es meet

i n groups of �ve. Take �ve edges of col or 1, and make one vertex of the i cosahedron. Thi s wi l l make

�ve i ncompl ete tri angl es. Compl ete the tri angl es wi th col or 2. Repeat thi s wi th the remaini ng �ve

modul es of col or one, and the remaini ng �ve modul es of col or 2. Nowyou have made two pentagonal

pyramids, whi ch compose the top and the bottomof the i cosahedron. Use col or 3 for the remaini ng

edges, whi chmake a zi g-zag around the middle.

� Tr unc a t e d Te t r a he dr o n ( #6) . 4 tri angul ar faces, 4 hexagonal faces. 18 modul es: 12 tr{he and 6

he{he. You can col or thi s wi th three col ors as fol l ows: Arrange the he{he modul es l i ke they are the
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edges of a tetrahedron. Then add the tr{he modul es so that al l tri angl es have edges of each col or. You

can do thi s so that each hexagon has no adjacent edges of the same col or, or so that hexagon edges al l

come in pai rs of the same col or.

� Tr unc a t e d Cube ( #7) . 6 octagonal faces, 8 tri angul ar faces. 36 modul es: 12 oc{oc, 24 tr{oc. I

haven' t i ncl uded modul es for octagons.

� Tr unc a t e d Oc t a he dr o n ( #8) . 6 square faces, 8 hexagonal faces. 36 modul es: 12 he{he, 24 sq{he.

Thi s works ni cel y wi th two col ors { al l the sq{he modul es are one, and al l the he{he are another. Or

you can use three col ors, evenl y di vi ded so that opposi te squares are the same col or (and al l edges i n

a square are the same col or), and modul es connecti ng two squares are of the thi rd col or.

� Tr unc a t e d Do de c a he dr o n ( #9) . 12 decagonal faces, 20 tri angul ar faces. 90 modul es: 30 de{de, 60

tr{de. I have not made thi s one. It requi res decagonal faces.

� Tr unc a t e d I c o s a he dr o n ( #1 0) . 12 pentagonal faces, 20 hexagonal faces. 90 modul es: 60 pe{he, 30

he{he. Thi s makes a beauti ful pi ece of ori gami . Al l the ones I' ve made have been two col ors: one for

the pe{he modul es, and one for the he{he modul es. It i s surpri si ngl y sturdy.

� Cubo c t a he dr o n ( #1 1 ) . 6 square faces, 8 tri angul ar faces. 24 modul es, al l tr{sq. There are many

ni ce ways to col or thi s one, for exampl e ei ght modul es of each col or forming opposi te pai r of squares.

One neat one i s to use si xmodul es eachof four col ors, havi ng each col or forma hexagonal bandaround

the middl e of the pol yhedron.

� I c o s ido de c a he dr o n ( #1 2 ) . 12 pentagonal faces, 20 tri angul ar faces. 60modul es, al l tr{pe. The best

col orati on I found for thi s one was to use 20 modul es each of three col ors. Take col or 1 and make the

top and bottompentagons. Take col or 2, and compl ete the tri angl es around each of these pentagons.

Thi s wi l l take al l 20modul es of col or 2. Take col or 3, and formthe two edges of the remaini ng tri angl es

that attach to the tri angl es of col or 2. Thi s wi l l take al l 20 modul es of col or 3. The remaini ng 10

modul es of col or 1 forma decagonal band around the middl e of the pol yhedron, attachi ng the two

hal ves you have just created.

It i s al so possi bl e to di vi de the edges of thi s pol yhedron i nto si x decagonal bands. Unfortunatel y, i t i s

hard to get si x col ors to l ook ni ce together.

� Rhombi c ubo c t a he dr o n ( #1 3 ) . 18 squares and 8 tri angl es. 48 modul es: 24 sq{sq and 24 tr{sq.

Thi s i s another very pretty sol i d. I have always used 16 modul es each of three col ors (8 sq{sq and 8

tr{sq), and had each col or formtwo paral l el octagons around the middle.

� Rhombi t r unc a t e dc ubo c t a he dr o n ( #1 4 ) . 12 squares, 8 hexagons, 6 octagons. 72 modul es: 24

oc{he, 24 oc{sq, 24 sq{he. I have never made thi s one.

� Rhombi c o s i do de c a he dr o n ( #1 5 ) . 30 squares, 12 pentagons, 20 tri angl es. 120 modul es: 60 sq{pe,

60 tr{sq. I made thi s one once wi th two col ors, one for each type of modul e. It was ugl y, because al l

the tri angl es were the same col or. Next time I make thi s, I' l l probabl y do one of the fol l owing:

1. Spl i t the modul es i nto three col ors (20 sq{pe and 20 tr{sq of each col or). Arrange the modul es

so that each square has edges of the same col or. Then arrange the squares so that al l tri anges

have edges of al l three col ors. Thi s can be done by arrangi ng the squares as i f they were edges of

a dodecahedron, where each edge of the pentagon i s never adjacent to an edge of the same col or

(thi s i s the �rst col orati on of the dodecahedron suggested above).
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2. Use four col ors. Col or al l of the sq{pe modul es wi th col or 1. Then di vi de the remaini ngmodul es

i nto 20 each of col ors 2, 3, and 4. Now, al l the pentagons wi l l be the same col or. Make al l the

tri angl es have an edge of each col or. If you real l y want to be studl y, you can arrange i t so that

each square has opposi te edges of the same col or.

3. Do a col ori ng that i s symmetri cal f romtop to bottom. I. e. start by making the top and bottom

pentagons col or 1. Then make al l the edges emanati ng f romthemhave col or 2. Compl ete

the tri angl es wi th col or 3 (perhaps have col or 3 formthe decagonal band concentri c to the top

pentagon). Conti nue i n some simi l ar fasi on. . .

� Rhombi t r unc a t e d i c o s i do de c a he dr o n ( #1 6 ) . 30 squares, 12 decagons, 20 hexagons. 180modul es:

60 de{sq, 60 de{he, 60 he{sq. I haven' t made thi s one.

� Snub Cube ( #1 7 ) . 6 squares, 32 tri angl es. 60 modul es: 24 tr{sq and 36 tr{tr. I' ve made two of

these, one wi th 4 col ors and one wi th three. In the one wi th three, I col ored as fol l ows: Di vi de both

sets of modul es i nto three equal number of col ors. Wi th the tr{sq modul es, make si x squares, two of

each col or. Take the square of col or 1. You' l l note f romthe pi cture that each vertex of the square has

three tr{tr modul es i nci dent to i t. On one vertex, make these of col or 2-1-2. On the next, make them

3-1-3. On the next, make them2-1-2 agai n, and on the �nal vertex, make them3-1-3 agai n. Thi s i s

howi t wi l l work wi th al l squares { i f a square i s of col or y, then one pai r of opposi te verti ces wi l l have

modul es ordered x-y-x, and the other pai r wi l l have modul es ordered z-y-z. It works out so that each

pai r of squares i s on opposi te faces, and the pattern i s pl easi ng.

To get a snub cube f romfour col ors, simpl y do the same as above, onl y make al l the tr{sq modul es

out of col or 4. The orderi ng of the tr{tr modul es shoul d be the same.

� Snub Do de c a he dr o n ( #1 8 ) . 12 pentagons and 80 tri angl es. 150 modul es: 60 tr{pe and 90 tr{tr. I

haven' t made thi s one yet, but i t has been started. I amusi ng 4 col ors, di vi di ng both sets of modul es

equal l y. You can col or the faces of a dodecahedron wi th three faces each of four col ors so that no

adjacent faces have the same col or. Simi l arl y, I wi l l use the tr{pe modul es to make three pentagons of

each of the four col ors, and al i gn themin the snub dodecahedron so that no adjacent pentagons have

the same col or. Then I wi l l add the tr{tr modul es as fol l ows. You' l l note that there are two types

of tri angl es i n the snub dodecahedron { those that share one edge wi th a pentagon, and those that

share no edges wi th pentagons. Consi der the second type. Each of the three verti ces i s shared by a

pentagon of a di�erent col or. The edges of the tri angl e wi l l contai n those three col ors such that the

two tri angul ar edges i nci dent to a vertex are di�erent f romthe pentagon shared at that vertex. Thi s

speci �es a uni que col ori ng of these tri angl es (gi ven the col ori ng of the pentagons). I can' t yet see a

pattern for the remaini ng edges, but I imagine i t won' t be di�cul t { just have to make i t and see.
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108

108

B C D

A

BC = 2
AC = CD = 1
BAC = atan(BC/AC) = 63.44
CAD = 45
BAD = 63.44+45 = 108.44

Pentagon Module (108 Degrees)

Start with a 4x3 rectangle, and collapse like an accordian:

Fold opposite corners in -- use only the top layer -- and unfold

Fold along the dotted line and unfold
Re-fold the corners, this
time folding all layers

The final piece:

Why?

1 2

3

4 5 6

7 8 9
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120
degrees

A B

C

D

E F GEF = 2
AF = AB = BG = 1

EAF = atan(EF/AF) = 63.44
GAF = 45

GAC = 45/2 = 22.5
DAC = 22.5/2 = 11.25

EAD = 63.44 + 45 + 11.25 = 119.69 (almost 120)

Hexagon Module (120 Degrees)

Get to step 8 of the Pentagon module:

Fold the top to the diagonal line (Fold the top layer only):

Fold this new crease to the diagonal, opening as you fold:

Fold all layers along this new crease: Open up.  Final fold:

Why?

1

2 3

4 5

6 7
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60
degrees

A

B

C D

CAB = 119.69 degrees (from the Hexagon module)
CAD = CAB/2 = 59.85 (almost 60)

Triangle Module (60 Degrees)

Get to step 5 of the Hexagon module:

Fold the entire module so that this newly created crease matches up with the large crease:

Unfold back to the rectangle:
Cut along the thick lines (one of them is
not along any crease lines)

The final piece: Why?

1

2 3

4 5

6

7



90
degrees

A B

C

D E

F

CD = 2
AD = 1

CAD = atan(CD/AD) = 63.44
DCA = 90 - CAD = 26.56

CAF = DCA = 26.56
DAF = CAD - CAF = 36.88
FAB = 90 + DAF = 126.88

FAE = FAB/2 = 63.44
CAE = FAE + CAF = 90

Square Module (90 Degrees)

Get to step 8 of the Pentagon module, and fold along the long crease

Fold the entire piece as indicated:

Unfold back to the rectangle:
Cut along the thick lines (these
are not along any crease lines)

The final piece: Why?

1 2

3

4

5 6

7

8


