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(UBE level %

Consider the various schematic diagrams.
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FQUILATERAL TRIANGULAR FLAT UNITS [t

The unit has pockets on three sides, and it is assembled by inserting joints into them.
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() at node 0,
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REGULAR TETRAHEDRON level %

Equéateral _
Triangular Flat Unig ~ Joint B

(X4) 'El {X8)

[Assembly Method)
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REGULAR OCTAHEDRON AND ICOSAHEDRON  tevel *
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You can make a regular hexagon by joining 6 equilateral triangular fiat units.

It is possible to combine this hexagon with equilateral triangular units. Equilateral Triangulat

[Assembly Method) _ Flat Unit {p.10)

Jonmt B (p.11)

:: [X42)
\ _~

O\ x4
A O x4

AA
A




it COMBINATIONS OF SQUARES AND EQUILATERAL mmnawsi i'
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Combinations of Squares and Equilateral Triangles

CUBOCTAHEDRON AND RHOMBIC CUBOCTAHEDRON  tevel % 7.5cm < 7.5cm

Square and equiiateral triangular flat units folded from the same size of paper have sides of the same length,
and It is possible to join them to make various solids.

[Assembly Method]

Aggambie ke this

Square flat jont
{p.8)

Equilateral
inangular Hal
Wi (p. Y0)

SO {p.10)




Combinations of Squares and Equilateral Triongles

VARIANT CUBE  level %% 7.5cm X 7.5cm

vanant cube

I\ xa2 [Ixe

SQuare 14at jont (p.8)

Equilateral trtangular flat ot (p 10)
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EQUILATERAL TRIANGULAR ELEMENTS AND FLAT UNITS

EQUILATERAL TRIANGULAR ELEMENTS
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Fold on the ctease . 10 jon the
£00ls marked by the two orclas

9 6 7 8

o

Make 8 shor créease on the lower 5108

[Assembly Method )

Equtlateral trangular
fal jent (p.10)
' 1 :

Continuod on p.20 and p.21




A quadruple equilateral triangle is made by combining 1 equilateral triangular element and
3 equilateral triangular flat units.

= , Il:l.' 11)
(Quadruple AL I Use 7.5 em x 7.5 om paper [llﬁtﬂ’llﬂ"r Method] ot 8 (1Y)
equilateral tnangle) & .

Treat thes a5 1
iriangie.

Cuatruple equeinteral trange  Joimt B

O

Regular tetrahedron (X4)
Regular octahedron (X8}
Regular icosahedron  (X20)




cenzzs ™ (UBOCTAHEDRON  tevel ol

Equilisieral Triangutar
Square flat unit (p.8) Element 8 (p.18)




STRUCTURES MADE OF 20 CUBOCTAHEDRONS level * kK

Square fat unitl {p.8) Jorl 8B (p.11)

| X120 © 240 sheets of paper) L X90)

5 insade rings of square Nat unity (orange) 5X12=60 5 Inside square flat units 5X12%60
2 outsiia square Mat units (Dus) 2X30=60 ¢ outsxie squaco Rat units. 30

Equlateral tnangular \ Inside trangias (yellowish green) 20
element B (p.18) i Cutsade star-shaped trangies (yellow) 5X12=60
' ' Exterior tnangles (purple) 20




A VARIETY OF REGULAR DODECAHEDRONS i

Sutface patiems dapend on the number of dodecahiedrans used; )t is passible ta assembie tham with 60
| | | Eeiths 1 sednanseil

L
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or 120 thomboid Lirjits.
'VARIANT KUSUDAMA DODECAHEDRON /o0
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REGULAR ICOSAHEL
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Regulor Dodecohedron MADE WITH 12 UNITS  level %% t50m % 156m

1 2
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: l | |, -
Make short creases on the Fold along tha ¥ne mark@d by the Make = shoet crease on the
upper and lower sides. WO CIfcies 10 make a crapse. right side,

— = e e = -

Foldsuashmm;wc
twocirckes (),

Fold the upper comers gown.

Fold 50 as o join the

Fold the otner Side n the same way,
r-+ .""'I'"“'" 4 rf}-._‘.,a_ e 181 fal T




; {X12)
Fold by inserting the part marked * s closed
wWith a star i into the pocket.




g Dndeeien STRUCTURES MADE FROM 30 RHOMBOID UNITS | tevel e | 150mx 15cm

Make a recltangular pattem paper.

1

2

3

Methods 1-3 were worked out by Kazuo Haga.
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osahedron/dodecohedron STRUCTURE OF 60 RHOMBOID UNITS

level %% %

with & sfar &

4 &

Attach the triangies &n the
sides with creases markoed

15cm < 15¢cm

' XG0

I\ x20 O)xaz




thonbic cs-dodechedrn STRUCTURE WITH 120 RHOMBOID UNITS | tevel %k | 120m>x 120m

(A ) has 1 crease and (B) has 2 creases. Assemble each of 60 units on the sides with the creases marked *.

\x20 []x30 () x12



KUSUDAMA DODECAHEDRON  tevel x*

Cut a square into three equal parts and make a rectangle with sides in a 1:3 ratio.

1

|

Make a short creass on
the upper $ide.

2

~J

Fold 50 as 1o join the circles .

3

Uniold the back

@

Fold £0 as to join the circles 1 ).

@

- . - . - . e e

. [Use your own
. judgment about where
to fold the paper)

—

¢ You may %okl the paper into
' thege layers, estmatng the
} fight place %o foid i, and

¢ e falten i,

--------------

J




Foid at the while cormer S0 as
o align with ecge (a). (This
Goesn 1 nave 30 De exacl |

CHANGE
PATTERNS

‘:?.1;‘;:‘.’:*1:_] with slep 15
i In the sama wavy
asin step 16
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12cm X 12cm ,

REGULAR HEXAGONAL FLAT UNIT+ 3 POCKETS  level %

Make a crease
and unfoid.

I-..'1-
ma §

Fold 50 a8 10 join
the two circles |
using the comer
Soas he pvel.

- e

Leave a bit of a space
bétween the oid and

‘illiill‘l.litl."lltn

7

Make a crease and untold.

Make a crease and unfold

Foid n numearical order

R g Sy R preem—n R § T pe———
A hr el 4 e A B R (4
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Insert fiap marked with the star &
nto the siit and fold the left side. Inside reverse fokd

KN

Insart the flap Y into
&it (a) of slep 20. Hexaganal flar it

SImpIo Furm

FEEN-Y

Glue tha inside of tha shaced
Pull out the flap. panmmm stays in place.

Joint C




TRUNCATED TETRAHEDRON AND OCTAHEDRON | tevel % 120m X 120m

Hexagonal at unit {p. 34) Jaint C (p. 35) Haxagonal flat unit (p -34) Joid C {p. 35)

The finished work sppears to have “windows.,’

Fold so that triangidar Assemble s0 al squarns
wingdows sppear Ax:; WINJOWS Sppear :] e .




‘ 10cm X 10cm }

TRUNCATED ICOSAHEDRON | tevel %




Reglr Hexogona it Uit USING 3 POCKETS (1) tevel & 120m  120m

Triangle Element A
1 2 3 4
— -

Fold the comner marked with the black dol up to the other biack @ot.
using tha comer markad with a tnangie as the pivol.

SpeCE betwéen the
m hm-' M,IE]H m '.

Treal this unit as an equiatersl 1angi

Material com direttos autorais
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Regula Hexagonal Flot Uit USING 3 POCKETS (2) ' level %

I 12cm X 12¢m

Triangle Element B
1

2

3

T S

Maienal com gireilos autorais




Assomble the rest ol
this n the Same way,




f

Reglor Hexogone it Uit USING 6 POCKETS | tevel t20m t20m |

Now you will learn to make structures with two units stacked on top of each other.
Using this unit, you can make the solids shown on pp. 38-41 without windows. You can also use it on p. 36.

Hexagonal Flat Unit (Simple Form) (Starting from step 16" on p. 38)
Starting Irom step 6 on p. 40

You may cut out tnangles from a
long sheet of paper of the proper
measurements, as shown.

Triangle Element C

Make a runcaled
tetrahedron (see p.36) and
Insen the alements into
the tnangle windows.




Make a truncated octahaedron {see
p. 36) and inseart the elements nto

the square windows, e




mmbﬁsnﬂambhd;lﬁycqnm:thgthunattwelwplms Thora are star-shano
i1 Nr rrmavrorew Ny eOnfecimg tham at _ + (Thard are squate or star-sha
- windows in the middie of mcft mriac- I_.lodljying the folds and measuraments changes the r.'u_g and

11 - 413
L the size of the windows.

STAR-SHAPED WINDOWS - Large /v.45

N,
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/ By S
////////Hffr ‘_;',- DOWS



tdge ube SQUARE WINDOWS - Medium | tevel %%

|
- 15cm X 15¢cm

This cube is assembled by joining the sides. Changing the folds and the measurements changes the size of the windows.

1

| 2

Connect 12 units ke thes,



.Edge.(ube SQUARE WlNDOWS ® Smu" level %% 15cm < 15¢em

A cube assembied by connecting sides. Changing the folds and the measurements changes the size of the windows,

2'\

|

B

LA 3

v

Foid under the fap Uniold the upper layer.

(X12)

Assembio in the same way as
the madum cube. (p. 45)




tdge ube SQUARE WINDOWS - Large | fevel %  15em>x 15em |

Assambia n the same way as
the medum cube. (p. 45)




tdge Gube STAR-SHAPED WINDOWS - Large  level x 12om>x12em

A cube with star-shaped windows. Changing the folds and the measurements changes the size of the windows.

-ﬂ.-“‘..-Phijﬂ- L ||
bh-—ﬁﬂ-i-}i--h'-h--
EE R N LR R R |

Foid on line between the
triangle 2 and the circle ).




F
Tuck the 1ab marked Faold the comet
with a star % inside Inward.
the folds.




tdge (ube STAR-SHAPED WINDOWS + Small | tevel % | 126mx 12cm

Fromsep 4 onp. 48

1

Foid o the place indicated

wo circles ). : by the circle | .

TuCk the tab marked with
a slar % insude the lolds.

13

Make creases
and unfoid.

Agsembie in the same way
a5 the large cube (p. 48)



tdge Cube STAR-SHAPED WINDOWS - Medium  level %% - 12emx 120m |

Startng from step 3 on p. 48,

as the large cube (p. 49)



120-UNIT STRUCTURE /085

24-UNIT STRUCTURE /p 59
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HINT ON ASSEMBLY 2

------------------------------

e N The bettom of each pyromidal unit hos &
“ different shapa s shoan below You can
/ \ wse them %o ossemble vorious kinds of solids.

?. Lef's lock ot o regular setrchedron, for

4 equiaterol triaogles. So you nead to make
Axs Cxe & 3-unit suciore, and put it logether 30 ot
it hos 4 riongular pyramids
The next axample is o cube consising of 6
wquares. So moke a 4-unit shructure, and pot
it dogether so that i has & squore pyromids
When ccinbining ifferent shiopes, bigin
with the smiolledt structure, ohough thera
may be cases in which you follow o different
order. It you intend to make a
cubocichedron, begin with & 3-unit
snicture. Make # the core, ond enlorge # by
connecting the wnits one by one.

Lxs

Assemble the 5-unit structure and the
G-unit structure In the sama way.

Equiataral Trangle Square Reguiar Pentagen Hq:l-r Haxagon
(tanguiar pyramxd) {(square pyramd) {pentagonal pyramed) (hexagonal pyramsd)

wviaterial com aireltos ;zzﬁ.areo



6-UNIT STRUCTURE s e, 12-UNIT STRUCTURE e | tevel | 12cm<6m

Double-sidedd convex hexagonal ring (p 54) j

Hagn with 2 ‘

J-ured structune,

(X6}

Four trangular pyrameds in al the
piace markedt Dy the slar =

{p. 54)




30-UNIT STRUCTURE Regulor coschedron | leveel sk 12emx6em

Double-sided convex hexagonal ring (p. 54) Five trianguiar pyramids join at the
place marked wth a star 1r,

Make 5 trianguiar pyramids centered
around the place marked with a star 7.

Five tnangular pyramids join at the A xa0
place marked with a star it




Copmamphticd M orial
36-UNIT STRUCTURE Trontoted Ocichedrcn  lovel % 12¢m * 6em

A s e Ve g Jal Ll iy po—-




! 2-UNIT STRUCTURE cobe, 24-UNIT STRUCTURE Cuboctahedron ~ level %  12cm < 6cm

Deuble-sided convex haxagonal ring (p. 52)

 X12)

Bagin with a
4-unit structure

Trianguiar pyramids asoin
sQuare pyramas

R‘\.

78 ‘: .
L] l| . *:"_
| J-‘I—"n.
S~unit structure —_ ' {
iy '




48-UNIT STRUCTURE Rhonbic bucoheon | fevel

Double-sided convex hexagonal fing (p. 54)




90-UNIT STRUCTURE Truncated Icosahedron l level %% 12cm X 6cm

Double-saded convex hexagonal ring (p. 54)

(X90)

' o !,
' 45 & |
4J‘|].‘-' ilr'-,

WY i i
SIS RS
oL
g

! I Xr r



|
| 12cm X 6cm ‘

1 | :
The siges that adjoin the iriangle are square.

120-UNIT STRUCTURE Rhombic Icosahedron/Dodecahedron i level % %% :
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DOUBLE-SIDED CONCAVE HEXAGONAL RING SOLID Rty

The structure ia the same as that of the double-sided convex hexagonal ring solid. However,
you use a different folding method when assembling it in order o hide the extra lines. The linished works are sturdy,
80 glue Is not necessary. Unit B, which is used In some slructures, has a crease only on ane side,

Align 1ho edges
and foxd

() o

Open complately Make an inside raverse fold Foed i hah ' T
L]
%

10

2
/A

Aftar Creasing,
wnicid

Make o croase Altgr croasing
on one si10e N0,

Croased step 10

Take special note of the vmall
triongse (shaded)] in step 10

This triongle hooks firmly and mokes
the onit sturdy.

Insert the shaded triangle \

Iully over the nage of the
other und Ingart the nangle like thes.



HINT ON ASSEMBLY 2

-----------------------------

As is seen in the figuees, the unils ore
mdented along the ridges. You con
ossamble voricus kinds of solids by
making use of them,

One exomple it o huncoled octahedron.
It conmists of squares ond hexagon.

First, make 4-vnit stroctures and put tham
fogethar so that the hexagons are
cannecied adioin around the square
indeniation.

Begin with the smallez? structure [0 4-unit e
slructure in this cossl. Make it the core, E | X6

ond expond it by connecting odditional R Ay
unis one by one. 0 o

Asgembdle 5-umt and 6-unil structiures
in the same fashion.




30-UNIT STRUCTURE Regulor Dodecohedron l level %% 12cm X 6¢cm |

Double-sided concave hexagonal nng (p.68)




|

36-UNIT STRUCTURE Truncoted Octahedron = level %% 12cm * 6cm |

Double-sided concave hexagonal rng (p.68)

A

| X386)

The sides atioining the oy
BQUATR ATE HAxADONS x6 (Jxs

1 L4 TR '-:"..
iillllli'ilélL:LElt A LLTRARANAN




72-UNIT STRUCTURE thonbic rncedOcahiron _level %

Double-sdied concave hexagonal ring (p.68)




60-UNIT STRUCTURE Icosahedron/Dodecahedron  level % % 12¢m X 6em

DOubis-Sided concave héxagonal ring (p.6d)

A

Begin with a S-unit struciura

| X60)

— {I.\.._r Q

The s:des adioming the pentagon aré nanGies

&.KED GI12




90-UNIT STRUGUR_E_Tmmuted Icosahedron ‘ level % 12cm X 6em




120-UNIT STRUCTURE Rhombic lcosahedron/Dodecahedron | level % s % ' 12cm X 6cm

Double-sided concave hexagonal ring {p.68)
A

&

( X120}

The sides adjoming the peniagon are sguangs,
The sides agioning the triangle are squares,
Beqgin a

| Ok =
{1 “‘ o
U B Y
D S5

AR

|
HIH
ittt
T
1
| I
[
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Doublesided Hexagonel ings FROM DIFFERENT SIZES OF PAPER | fevel *

It is possible to fold double-sided convex and concave units from A4 (210 x 297 mm) or BS (182 x 257 mm) paper.
In that case, you end up with larger windows.
If you fold using square paper, the windows end up being too large and make the unit fragile.

A4 (210 x 297 mm) or
B85 (182 x 257 mm) CONVEX TYPE

<

The assembly methad is the same as that of the double-sided convex haxagonal nng (p. 56 — p. 65).

CONCAVE TYPE
1




75-UNIT STRUCTURE /2 &4

68-UNIT STRUCTURE /.88

. mhhmuu n..



e g pedieses 36 LUNIT STRUCTURE | tevel %% 12em X 6em }

Double-sided convex You can assemble the double-sidod hexagonal ring in shapes other than a ball.
hexagoenal rng (p. 54) See how many kinds of struclures you can assemble using convex units.,

4
| X368,
A 3 '
4 4
IFramework Shapa| *3
r 3 y 3
.' 4 7 3

.~ - |
E 4
-
]
]

e sl 'l 2

The Iramework shape viewad langthwise
(Intarmediale stage)

Y




12cm X 6¢cm

ey AAUNIT STRUCTURE | tevel %

Double-sided convax haxagonal nng (p. 54)

| X44)
[Framework Shape]

L | ] : '

: : : — G\
SHAENE 85 ?
ottt SEPTEEEE B sresatacaban. o

4
3
4 3 3 4
3
4

The frarmework shape viewed lengthwise.
(Inlermediate stage)




, l 12cm X 6cm
s sted - oo ot e 24-UNIT STRUCTURE, 28-UNIT STRUCTURE | tevel A% 12cm |




foronsebetdavertica 6 UNIT STRUCTURE | level x % * 19cmx6em | |

Double-%ded concave
hexagonal nng (o £8) (Framework Shape]

Thoe Iramawork shape viewed lengihnwiss
[Intarmadale stads)




Momd SYuchaou of Doube vidod Corme B {orogwe \
Hexagond! Rings Asound Cores ol Truncated Hexohedron 69'UNIT STRUC[U RE Iﬁ?el * * TECm 4 ﬁcm

Double-sided corvex hexagons! nng (p.54)

A

"

A
i

Uouble-axied concave hexagonal nng (p.63)

Connect the truncated
hExamdrons at hwe
inangie

LAY




e et AB-UNIT STRUCTURE | tevel ok | 12cm 6o

Double-sided convex héexagonal rning {p.54)
A

/)
{1/

L X24)

Double-sided concave hexagonal ring (p.68)
B Cc

&
4

[ X12)

ICore Sald)]

Connect the 3-unit assamblies at the
triangie of runcied haxahedrons.




e e e i 08-UNIT STRUCTURE  tevel %x 12cm X 6cm

If you use convex units for jointing, you can connect solids made of concave units. Devise your own variations
and try to construct different shapes. You can figure out how to make forms other than spherical shapes.

Double-sided convax haxagonal nng (p.54)

Doutde-swad concave hexagonal rﬂq {p.68)

&

(Core Soid;

Connect the double-sded conves
ngxaponal ngs o the square




e A 60-UNIT STRUCTURE | tevel e | 12em>x6em

Doutile-sided convex Double-sded concave
hexagonal nng {p.54) haxagonal nng (5.68)

She-unit struciure of
doubie-sided convex
naxagonal rings.

The boliom IS square.

Comnect B-unit assembias of doubie-sided
convex hexaganal rings at the square,




} ',
| i OLDED TRIANGULAR-UNIT SOLIDS

ular paper, which is made from square paper cut in half,
diugomlfy The finished solids are sturdy,
whh polyhedrons at their core.

I

i mn’ llu{

:#lg 538 | ”1r

6-UNIT STRUCTURE /p-84

24-UNIT STRUCTURE /96




48-UNIT STRUCTURE /p57




DIAGONALLY FOLDED TRIANGULAR UNIT Rl

The haoks on the unit make the solid as sturdy as the double-sided hexagonal ring.
it is easier to fold than you might think.

FOId both edges 1o abgn
with the clagonal ina

4 5 6 Fold backward and 7

unioid the Bap
2

L

10 1

Crush tha cormers as you ko

Fold traangles
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Copwyrighted Matenal

o-UNIT STRU(TURE Fegir Totrvbedres Sar I?UH” STRU(TURE Regly Dochefron Sty | level & 120m < 6om

drl -~ 4 . .'
MO LY D W) e |

| -
#“jf i / .; N\
7Y ; 7 A4 \M
! 1'&,‘ | D -_:i
( "-.h. .i ,,.r-""#f-
o
f'_ﬁ; “ d

Ro gular Dotarotran St




30-UNIT STRUCTURE Regulor Icosahedron Star level Xk ' 12cm X 6¢cm




24-UN|T STRU UURE (uboctohedron Star | level %% 12cm X 6cm

Trangular Unit (p. 92)




I 12cm X 6cm l

48-UNIT STRUCTURE Rhombic Cuboctahedron Star ~ level 4%




Copyrighted Material

60UN|T STRU(TURE Variant Cube Star ~ level %% 12cm < 6cm




Copyrighted Material
Polyhedrons used in this book.

s>

POLYHEDRON
—

-

i
L]
i
Ll
-

L=
Lt
-
L |
L .
MNeassslhs =

Regual dndecatedron

Raguiar 1P (Lute Aegalar cctahedron
X6 A\ x8 () x12
\2 suijas 12 sudos 30 sides
R apes b apxes 20 apices

/\

Truncatad telratiadron Truncated dodecahedron

[tuncated hexahe0ron

Axa (x4 X8 (%6 x6 (%8 A x20 O)x12
18 sxies 36 sides 36 o 90 syies
12 apcaos 24 apices 24 apces b apcos
m Cuboctahedran
/ \ /A X8 X6
V 24 swies
tzlanu:ﬁ

N,

Rhombic truncated octahedron Bhombee cubostahedron Rhomie icosa-todecahedron
[Ixwz OxXe () %s A\ X8 X18 Ax2 [Ix30 (O)x
72 sdes 24 sides 1.':‘!'.! sidps
<48 apices 24 apices B0 apies
Varant cobe
C/\ %32 6
60 sides
24 apices
Copyrighted Material

Régulas 1(058%c10n

/\ X20

30 sies

12 apcon

Truncated icosahedion

Gxi2 Ox20

90 51065
6D apes

lcosa<dadecahedron

_&xzo () x12

0 sipes
flﬂ ﬁplt'ﬂ 5

Khombe trunsated iisd-odecatedon

x30 () x20 ()X12
180 sdes
120 apces

Varsn! dodecahedron

A xso ) x12
150 swdos
60 apices
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15cm X 15¢cm

Assemble by inserting joints into four pockets.,

2

a

v

Argn the edges.

P T —————————————————

- . .

L Align the edges. This width 1S not fixed
This width 8 not fixed Fold whertver Vou ke,
Fold wharever you like,

5 [Assembly Method]

I ------------- '

I I

i '

2 : '

| ]

Untold one of the ' 1

unts ! ]

| - i i
(X2) $ . :
’ )

i I

[] ]

1 '

} '

T ] Each side has '

' PoCKots ’

Tuck both sidas ino the L :

pockets
Joints @ Use Method A for joints, but when the paper is thick or difficult to assembie, use B.

| .’A*

1 X12)

'l
{
& —_ T T E R
I
b

ZIMIA] B AT
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