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Chapter 1: Name and Purpose

Article 1: Name

|. This society is 1o be called Nihon Origan Gakkai in Japanese.

2. This society 15 to be called Japan Ongami Acadermic Society m English,
3, The abbreviated name of this society 1s JOAS.,

Article 2: Purpose
|. The purpose of JOAS is w promote studies of ongami, dilfusion of orgami, and botl
demestic and international association of all orngami-lovers.

[

. The studies ol ongam mentioned above mcludes designing. designing techniques.
eritcasm, mathematical studies, educational studies, history, bibliography, studies on the
preferential right, studies of mdustrial and commercial design, and soon.

3 The diffusion of origami mentioned above mmcludes widening appreciation of ongami,
J expansion of the community of origami-lavers, scoutmg and rearing the ongami talent, and 1
; 50 011, _b
Q) .
B2 At

@Y S DOFIRES sYVBOLS FOR FOLDING
-------- — o /E’ X =il

& iR ITEROR FaIlCii 2 ®BAEAHB WMz 38 ) |
Litie indieating Line indicating Fald paper Fold paper 2115 Pileat lald
wetlley (alel rretntoin oid lormaarols packwords Making o oroase line 1

am =3 0 - — > o=

EET EIETRg ROES ENKECED RALL T 13
Turn papear over Bl aut mﬂﬁm‘g—?} Z A magnitied view o WL oud Sl
Retalian A hidden line Fush paper In

~ FEEEERH —_—
EZEE WAO=SRIAFYETRETIZONEL <, S TEh—XuJIcha TEME

: BESsrHFosgaBafmn o088 0LET, LODL SOOI *f"r:-m Tt
fEIAZER (P,QE] BB TEs sl Ege /Yy o coliy FEas5F0 T TIOEIL
Japanese Macaque LB ESE T LAITEL A FDNTLEROE L

| by Komatsu Hideo (P.22) (B JriEEd  Camments rHolvo Takest




Japanses Maoamie © Komasu Hideo

5O0—XFwJCloseup

P KrF1Rhyyav i
AADFDHERE -
HROITDMSE

Excerpls Irom the Symposium |

"Ortgami in Japan and Worldwide"

ITOE / Diagrams
| p.2? E*E Japanese Macaque |

"Fﬁﬁ'& Komatsu Mideo

M AUAS - TthErS—

Origami Photo Gallery
BeER -k fEE B

| Cammenis ; Hojyo Takashll |

P.4

#ThE - Thematic Series with Diagrams

YhohilzZyhEE

The Stories of Mellow Units

—TDRICH ...

Even a leffover piece ol paper ...

N# A=

Kawamura Miyvuki

BOHBHEST
QOrigami Odds and Ends
NS

Aose

PECHER

Yameguehl Makolo

Y Articies

FUHANU— I
Tam Hul
ORIGAMETRY SE R ALER

7t - AT DR

More Rigld Origami

Transialor @ Hatorh Kashilra

P. 18

SO DG EHIUEE
Origamian's Quest tar Origami Archives

RAEIBEE OO

QOrigam| In Tokyo National Mussum

FESEE S

Okzrurd Masdio

P18

FUEEES I IR

Origami Sampo is Alive and Well

Bl

WMsolawn Jun

PRADM

The Nasu Lings

b1 bk - —EHEC2 B 3t
Another Origami Beginner's Struggles and Agonies  Tochibana Motal
Orisuzi ("Fold-Creases") to Shungule

b SRR 751|345
Mishikawa Seljl

Crigami-Zanmal (This Origaml and That)

&5 - Information

P.34

DFEHEB Rabbit Ear

2 1 OEEERFRREEERE D R Yay b~k
10th Anniversary Origami Tanteidan International
Convention Report

27 BB ERERRE O N3V REA
Intormation about 7th Origami Tanteidan
Shizuoka Convention




w95 —JOIEICH ...

s, Even a leftover piece of paper ...

ICEZANZWSIERETS., EBAKIZA
MEDPETEALZWDHD., F5LTE
E-oFERETHEREEVELE, 880
L2 ICRIFTHEATT,

Good paper cannot be trashed evenif it is
a small piece. | have a lot of pieces of paper
MI# WD = like that and make some models with these.
Kawamura Miyuk| It is fun to make not only a model but also
chains. Please try it |

(XA T+ = ] G200 tmissanome
MAPLE SEED

8) B<

Open

@D ctes@~ L
@) MOBIZi > TH 5. G - / |

Fold alone the edge. Do the same sleps

as(Z)to (5)

/-

i o :
@ ORIz - TH 5. ﬁlr?:_ﬁm micclel
Fold along the edge. CIVeT. n

B) &Lab.
Tuek [he fap inside,



"oy b .
P-I:Jf.'.l';:!'[ e Hi-E *H-%’ﬁ /ASSE'ITIH}'

Ton view,
Y = fj ;: >,
X ? Flap P
ES - h
Flap \ LAty
/ Tuck the Tlap into
(RAAFIb e 2 —F)] DAY P the pocket.

The MAPLE SEED unit il
| Pocket
ML S0 6 #IED T,

You need 6 uniis.

= D%
WNBEITHEZ D,

Mike a regular trigngle.

# LA,
Tuck the flaps into
the pnockels.

FENn@I=—yw %
FIRRICEL A T,
Insert the other units
the same way.

(AT —F] 12 #48

MAPLE SEED
12 units

3 Mg i
o TiETHs

Fold up Lhe comers.

(AL T - — K] 6#tR

MAPLE SEED
B units

TAA I - 2— ) 30 ##H

MAPLE SEED
20 units



(XA TN —=KN2

MAPLE SEED 2

AT — D

@5,

Start from the step(7) /
of the "MAPLE SEED",

@ RSO =D & FAva
9 s 5 W s ] B iy B 5
Push up the bottom of (he
irlangle and souash,

)

[11 process

E}ﬁﬂﬁﬁﬁq
Fald the flap up.

©12004 Miyukl Kawamura
Created 20020823

W T D5,
Open and squash.

an m<

Cpen

= fAEF->TIH TS,
Fold and stand
the [riangle up.

€),
HOFZ g,
ir) HZ2iH5
. |
ScLAsh the corner /
ane unfoled,

i

CHBEBRAATIN s — D
@~G L EIzir 3,

Do [He same steps as

@) 105y of the "MAPLE SEED",

Turn the moclel
{WNET,




R v b
Pocket

=
Flap
/r;hr:m (- R2 pasy k. RZYE

The MAPLE SEED 2 unit

12 ¥kd
12 units

6 i

B units

‘r.: A =
#HOMES TSR,
AR e

WmeE W&z oy b
Already Ready for tinits b

OGRS <& 5851 00 H
DNy EANC LA
HI TR T E8ERAl-
refleiz sl e, @ sl S E L
G HPLHEETAEELRILRLT
BRBETBINETEL sl H
B E L TREE WSR2 TE
I EREFHEHECLIELIETLO
LUl EDBHLREEF —LOT i
Iz TN LSO b 5 —2 0 | i
B [ HE BoELd T, o8
T P A et i | PAEC R Aot bt
FARLNEZZ B BEHANL 12,

‘a

MV TARAER 1220 NED L1
O L THA RO REFIF O 2 1
s 2V Ll By s B2 A A5l | Tk,
P WIEI T 5L WSS
HNTEH, SR Y F— i | B
ARG [ F 2TV,

SHOMMMIMEREHZS AWl
MHL B TRE e LT b TR s
DI Th B R b, B0 G
MR TR B ATz E SBR[
ISR TV A4 LA
WA T dh Do B0 g -
BN E LD EAERE S,

SR OEN IR A
Pl S —wMELL. #E2 TABLEID
Wl T =y b 2DIEMs TG
R RELVHESRETClI > TWwaE
NoHZz G L uh EiZxm Tl
STV bat W RpEETidh S,

T 7 s T RV VR ¥ <
b AvHb Ok SHIR B H o1
A5, AEOERERLOfRIFNE
R CENTEY TN TATH
AARM LG —HoLiL#EEox
= bR L efEN (cohl s
HED I ATE A=A F 840 L1
EL AT NS EELOTE A
ARTHEA ERUES L AN A (S
L ER BRI 3 0RO A AR S A2 B )
Ko LA GRS Z L 2T B &
2T T ERRERV ERE TS Z
)BT

* ¢ &

SIS ST BN —
LTHED I FOF—hfro
TETESIINTST Lok, bo9%
5 EE = ORISR N F ST
(3 LGN BB # 2 AR EHRY

7



y B Fy0E

ﬁg. l f Hosa
¥ b

iﬁﬁ?ﬁﬂjuuﬁ'ﬁﬂ*ﬁf‘ﬁilﬁb‘wnﬁ TTT, BICAHBLOT FEHE ',
MICTBEEICRBICH ORI £, SEETELU TTY A5 ——S 0 £, _';__1
FRETFTT-TLOIH CEET OOWL DRAEL TUEIEN TEEY.

Sy .
i U * ®~@EEL L3
VB FLBEA DT HS
O4AF2s

AR
ahtT
B
2415

B
Do U HERIC
S8t THRVEh%E
N H

— DER M
BEADHT
1%

ns1Ean @ o
; =T L) ER

Y REED AT

B DN & ST
FABL . O T T g
118 w e (==



DRI

i@%ﬁﬁH
Lo k) SR UER %
DI TAEREY 4

Lr = ﬁ’ L.-'-I' jé‘.—-
L B

f1 R
Rz
St TH5

 BAFUEICShE
FUEFEITS

| ;;.'3;;': ; ﬂ:l" SFip)
¢ RADECBT
HhUEx D08

= : : A
O ETFOhEAE
C RaENCIRE

AOEAEG
Ny, CCOREIC
| :'-'i'::':-,:

ﬂ FLTLDIC
Ha

b5 J-.I-"-?

hEERCEEST ®

T ®
O-@Toit AR
L)L

o enenmimicrs AR\
@TH o 1B T
583 B~BEELFSEFE A

9

B EEEY



YN ABEET . Origami Odds and Ends

2WVTWBIRTVERT
* OB EDFEAT
REEDAFT
R KD

-Rm@ﬁ
BHEHEE

o FEOFEAEHS SN L
il = | . i - =
Ui =m% \ : | ¥ < | |
L=

- -
-
e
__.- ol o
= 2 # i,
o
T, T o
Py
e
|
- |
)

A 5 L 1..5
| TURT

_ﬁqﬁﬂﬁﬁF“ "B AN TS
Srces. FoL s
e i . [: T

AL &> H3 |

.' =8 . .,' |
T

L EO&S(C
DEGEDIC

__ . 2T VA E
| 8 ' DELLDICLT
TOT EFEIC LaftUdrUs% B2 TRy & DF AT U B A %
FZLAATEDD SHTHBRY — A 3#&5?%& |

10

St S
HTUBREES T

1 A A\ ¥

I L o )

i, AT N e L

e G N : =
= T S — P — bl i
5 I e e e i

: . o P =
™




I @—IT“HClnse-up

RZIWF4ADvYavEs

E*@ﬁbﬁﬁ'ﬁ « R OIMDRFIR

Excerpts from the Symposium "Qrigami in Japan and Worldwide"

SEDALANL L2 TR MO TORAELTIIRNT 1 XDy a3 B h
hi- EBROsiHs &Y. Z2HEAICHT 2EEEINSICRbOEBLHSN  EEIC
HIT BT I OIFEECEL T BRZEOVAREFBK S e T &, (SCpEFnmg)

OO
Ty -5 378 FFRER 77>
A)

FEF «FUI TV EIER . #iBritish
Origami Society{tz& /1 ¥ZA)
FHEk (BARTEESTREE TR
LRSS B
FRFTHTF N =30/ (ERFLAEED
YR BRI 3= r—ar/ FXU7
&, AR

LLERfhat GRS, 70 Pl -
2—fife. BARITHEE SRR RE(L/ |
H*)

ma )| B =] (B R e S40a in (e
/7 HZR)

COEERC
(=)

ﬁ*ﬂlniﬂf‘“#ﬁ S ) AR B E
i B e | E e A

THE— NRATE
alllE

e ——

BEH e WE? £
MEE IMEE BREEESHTE
ATUWNIED?

TS 6D A e—28=p [EVT
BTN B R 7 [ g
DB NF SR ol BB ED
FICE O LS AL T
Sz,

.DII-I.'-FDI H-nrl -

§
=

FEwkF7)vDavid Brill

Ia7HEI BB ROMENNG M
BT o7, 198720 T H KO3

WD AR TV F LT -7y
r ek
A RGO ELTITo . BRI 7
T ARV RIE 2L A
=z IR, O BRIRESPRELT TH
WS AL &L Nof ) AR TS 6013
P e e I

AP T =38/ . FEDE 7 - EOF

BEHRAMTH 27, B0 HADLD

RO Ty 2B S 0 e 7 B AR
ANDBRF2ABPE TS,

FeER: o E, B i i e 4 - T
Wl BRI YR AE TR E
e kA B ELM -tz BN adSHT
DL HEATEA T2 (TR TR

HE&O - T ARRE

EAIEBNREST T CEEIT
fEIE)

ik S A RSB o ST A< | s
Vi md gE AR NTNRE = Sk | CERR
L Fa AR AM RN EE N TS
&3 EASIIRRL T,
4, sis iR Ty bz -
2o BARDBOIPEIRE BT
Aol 9iEDEHET, HAANIESH]
il AU IV L7 s O W b o A
CTWiAN BadEH T wit
AREID T A =T HE vk
pine L

WER2 3 FHROED T4
EEHhNTWAZEIZ2WT

T A F) A CIIREL L TUihk
S99k, BRIMMOBILE), BT
N TE. FHOOERDIR TV
ZeFBREBTHE),
PN -8 h ) 032 r—5232
— b L TIFNEEETD BT, el
W ATIISELST G e
S E e iThE i L GRIT 20 %
ﬂ@,g,w} RIS EAEA LTI
Zh BRIZTaS—FRG 2 T48 -

T '1*7 * 7 :vr“-'? P ?'I J
Debarah Foreman-Takano




O—=X7v7 Close-up

WA= TSN TRELSIC ol
p TRl A o
A7V, RS ST HEED )

hAR IS B avEREE LR
T AN ERE DGR D T b5t - 1
DYNEFSBI . T5 2 ATHIFNRD
A& BTl T o RC, T4t
DEDEN TR B A7 -
LTI NOR G EZo T S
T IEST,

L2~ 974) ~Erie Joisel

HE O RELES SRR B i
S 67 W—THFETET BT
TAFAET A ZFDT0RARE T
B ladhv,

B BT 2 [ Eao k]

[k DS e | v iE —Fh
Mk b T M+ 2B 1

S5/ Higa Yuten

—— WL JOASIE FOR BadTak
LD B

MRS B S ORIfFCER-BEE

BONZRCELT

AV ISR =R S L B A e
VTETwLEEEbLenwoT, Mk
W THIERM BT ELL VL TES,
WA AT RIS =T EE bS] Lihs
IR T T AT RIS R->TA S
S BEREL TOEPTH A,
o) | SRR S ARG 2 R 4l
—J5la % [ v v T v Cld s
i, 1'5[J&ﬁ{ﬁ‘f’ﬁﬁfi’"%%{ﬂ}ﬁ-’:iﬁw
fi'i '&fﬂfﬁ‘d‘%‘l ||r1 Tﬁmﬂi#]—
HICEETHAE,
vaRTEIL HoEEE—Eo Nz
iz R L TbaiZiTh s,
HALZ XD T TV AR
ol e e R Nl 2B e B
HELTHNMPEZ D LETE— )
L dohing

BERYITEADEEDOE

Bl iriRA o= —eaqr v —

i #d &k~ Okamura Masao

12

Tﬁﬂ:’.?é‘:l..r L '%LI ,ﬂh

ELTHRZDZEICER . 5 dhh
MISHL TV BE (2527
5:%:L_E'MEFLJ’L“‘Q

BF T L EA BT RRI L
THHW v HIE Tl s
TL—RNDF N B =\,

B)1 |55,/ Nishikawa Seij

W 43T Cot— L COMIETH
IR TW A ARG TWED|I, &
v v TR I3 E AL O

&5, SEME bR, (V4
TENBADENI ) e RE2E 050
R THS,
7:&??}-??3!:Jriﬁﬁmii;wﬁﬂi&m{%
VBB HATTES H IS4 RS
PIL Do T ZE R ML T s,

YITEN LT AT
HloThSwizu,SE-0oa ot
L%, Had —HE
TR 22y,
FUN A ZIE TERNZ BB 7
T AL ;mfuﬁlt,twi%r-m )
I EED T
Fa|C iR, %<ﬂﬂ£:’ﬂ._:. -
VAT ENFRITATED QT NEIET
5 o i 8

TARH B

b AL (L e A

“;

|



Excerpts from the Symposium
"Origami in Japan and Worldwide"

In this 10th Internaticnal Convention, we had our first sympaosium,
Though the time allotted was limited, we had various interesting
ideas and opinions on erigami in Japan and abroad.

¢ Discussants

Eric Joisel, France

David Brill, United Kingdom, the lormer
BOS President

Okamura Masao, JOAS Board Member
Dehorah Foreman-Takano. Doshisha
University

Higa Yuten, Toyo University

Nishikawa Seiji. the JOAS President

+ Translator

Tateishi Koichi, Hatori Koshiro

¢ Chair

Mackawa Jun

1st Question:
How did you meet origami? Had you
associated origami with Japan then?

Brill: When | was five or six years old,
I ot to know how @ fold a flappimg bird
through a cartoon "Rupert”, | never
thought it was Japanese. I was attracted
tothe fact that we can really create things
without Lools.

Juisel: 1 first saw pactures of Yoshizaws
Models. | held an exhibition on Japanese
traditional culture in Pans with Mr. Kimura
Usataro, who was teaching Japanese mu-
sic and origami then. At that time, there
were only few origami books sold 1n
France, but, after this exhibition, we be-
gan to see them published, Currently we
see 30 =60 kinds in bookstores.
Foreman-Takano: [ came across
origami watching kids' program on TV,
As @ Japanese old man in kimono was
teaching in that program. | knew that il
was Japanese.

Higa: In my infanthood, my mother and
sister folded boats for me. When 1 was
a graduate student of educational stud-
ies, | came to kKnow that origami s im-
portant for the infanthood education. My
student told me where the Origami
House is (10 minutes walk from Toyo
University where he eaches).
Okamura: 1 was taught how 1o fald
crane in my kindergarten. The way to
told 1t was different from what | knew
before. so | was deeply impressed by
that. 1 "felt" that prigami was tradition-

ally inherited in Japidn since my
infanthood.

Nishikaw:a: When | was four or five years
old, I learned how 1o fold a crane in my
Kindergarten, At that tme | did not know
whether oricami was Japanese. Lintil 1 was
nine, I had believed in the folk legend that
origam is for Japanese because Japanese
have clever hands. However. knawing that
I do not have ones, 1 realized that origami
is for everybody,

2nd Question:
What do you think about the popular
beiief that origami is for children?

Brill: In the United Kingdom, people
frown when they hear that adulis do
arigami, They still think that origami is
tar Kids,

Foreman-Takano: In my university
¢lass, I had my students reach how 1o fold
a model only verbally, withoul showimng
a sheet of paper. As they had to explain
step by step including very technical
parts, their handle of English became
better. I was surprised with how they
acquired the skills at debates and criti-
cal listening.

Joisel: An old couple at my exhibition
once asked me if these hedgehog and
pangolin were creation of six year olds
in the elementary school nearby. In
France, too. origami books are mostly
kids', so peaple believe that origami is
for children. T hope that, through those
publications who consider orgami an
artform, people's cenception of origami
will change.

Higa: Japan Creativity Society. which 1
belong to. now have a study group of
origami and creativity. | think that cre-
ativity is the core of origami.
Okamura: This prejudice againsi
origami is twolold. People not only
think that origami is for kids. but they
think that origami 1s tor female kids in
Japan. We JOAS try to do away with
such conventionalities.

13

3rd Question:

How do you take balance of your cre-
ative activities as an origami artist
and teaching and propagating
origami?

Brill: | mysell’ am still under develop-
ment both as an artist and an instructor.
so 1 will do something basic. | feel my
pleasure as an artist when T hear posi-
live feedbacks from-my students,
Nishikawa: Creation of models on the
one hand and teaching and propagating
on the other in some sense head for very
ditferent directions, but, as origami 15 ba-
sigally a very mdividual and personal ac-
rivity, gering together and showing each
other's models and talking about origami
dre very important. |

Joisel: My joh as an artist is o let people
“discover” origami, 1 seldom teach, but
I would like 1o emphasize that origami
is sujted for letting school kids know that
they can “learn".

4th Question:
What do you envision in the future of
origami?

Nishikawa: [ was surprised at Deborah
saymng that origami can be used as a tool
tor communication. | expect origami to
continue giving us such new surprises.
Okamura: | would like nurseéry schools
and kindergartens make better uses of
origami. especially the now-lorgolien
Froebelian methods.

Higa: [ was impressed that nobody is tak-
mg a nap in the audiences of this sympo-
sium. Origami has such an auration. Uses
of multiple protocols of communication as
wie have today are very important,
Foreman-Takano: Today. | came to
know the wider usages af origami than |
thought, This is a promising prospec!
for origami. 1sn't it?

Joisel: | would like French people know
origami more. We would like to hold a
big convention open to general public in
Paris.

Brill: | retired seven years ago, so | am
folding and creating to satisfy myself,
But. 1 always feel that it s my dury to
particupate in origami conventions
worldwide and have communications
with varioos folders.

(Transcription: Kimura Yoshihisa
Translation: Tateishi Koichi)
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1. Introduction

Last (ime we looked at the problem of rigid
origami: trving 1o determine which orfgami
muodels could be folded and unfolded if we were
to use stlt sheel metal as the paper with hinges
along the creases: We suw how the work of
Huffmitn and Miura use Gaussian curvature to
analyze this problem m the simgle-venex crepse
rtttern case, and how some larger crease pat-
lerns can be shiown o be non-rigid folds, Now
we will consider other crease patierns with
more than gne yertex and look at some work by
Robert Lang that uses sphencal seometry (w
help address this problem,

2. Spherical geomeltry and 4-valent
vertices

spherical geamerry isa vpe of non-Euclid-
ean geometry where we consider triangles and
FFgures drawn on the surface of & sphere. This
can be hard 10 visualize, buta key factis g all
straight lines on the surface of the sphere must
be seements of great circles, like longitudingl
lines: Many plane geometry theorems, like the
Law of Simes and Cosines, have interesting
counterparts in splierical geometry.

We can relate spherical peometry to origami
in the following way: Take a single vertex
fold and put the vertex at the center of a sphere
with radius one. Then as we fold and unfold
the vertex, the paper will intersect the sphere
and cut out a spherical polygon. I the vertex
his valency four, we'll get w spherical quad-
rilateral. as shown in Figure 1, Notice that
this gives us two kinde of angles: the angles
between the creases. o, which will equal the
arc length that this angle cuts on the sphere
(sinece the sphere has radius one). Alse, the
dihedral angles, which are the angle that a
crease makes as it's folded, will become the
angle at & corner of our spherical polygon.
(This is & in Figure 1.)

This model only works if the single vertex
Fold 15 Tigid because it will cuarantee thar the
sides of our cut-out spherical polvgon will
be ares of great cireles. In fact, Robert Lang
has used this medel to prove the following
Thearem:

Theorem 1: Given any rigid stngle vertex flar

Jotd thar has been partially folded, let &, 6.,

Gy wnd 8 be the dithedral angles at the
creases, where 8;- 8, ave valleys and 0,18 d
mountain.

\ 4

shown in Figure 2. We draw an arc of g great
circle connecting the 8; and §; creases o split
our guadrilateral (nto two sphercal tniangles,
which subdivides &, into twuangles. ¢and p
Call this arc L.
Then the spherical law of cosines tells us
it
cos =008 ) Cof G+ sin oy singcos g (1)
cos £ = cos @ cos oy # sin oL s ok cos & (2
Since our fold is flat-foldgble, we can use

Kawasaki s Theorem: ea=n—o and oy = 1w
—
Plugging this into (2) we g

CO8 & = CO8 £ CO% T+ Sin &) Sin on eas & (3)
Subtracting (1) and (3}, we pet

sin ¢, sin o (cos & —cos §)1=1.
Which implies cos & = cos é.. Similarly, we
can getvos 8= 008 d, Thus

oy =8 and 8 = 20— s
Then, using the fact that & = ¢ + p, we can
do some messy spherical (rigonometry 10 gel
sin” 8 sing, sinde;

| ~ctsc

Since Kawasaki implies o, @ < m, the nght-
most term 1s always positive. Thus:

cos §; < 008 = & > §;,
which praves the Theorem.

oSO = Cos 8, —

3. Application to square twists

Let us use this Theorem (o help examine
which square twists are rigid and which are
not, Figure 3 shows two different moun-
tain-valley assignments of the standard
sguare [wist, The first one has all moun-
tains along the inner diamond, and this one

cannpt be folded rigidly.

To see why, look at Figure 3. The angles &,
represent the dihedral angles at those creases.
By applying Theorem | 1o the left-most ver.
tex, we know that 8, = 8, and 0,= &, So d.>
du The other vertices give us &; > &> &> &
= Ay, But this is impossible! Therefore this
suare Twist cannot be tolded rigidly.
Origamists who have folded this square pwist
know that It cannot be Tolded withoutl bend-
ing the paper, but now we have a mathemati-

cal proof of this fact

The other square twist in Figure 3 avoids
the inequality contradiction, Therefore, i we
combine the analysis of the vértices from last
isste’s ngid origami article with Theorem |,
we gel very zood evidence that this s arigid
origami model. It's not 4 complete proof vet,

Then bl it's elose.
mountain (1Y & =8 This can be extended to larger t::ss.ﬁzllﬂtigns
W{#T B (2) 8 =2n— b, and af square twists. As long as the chains of 1n-
3) 0 < &, equalities Theorem | generates do not form
valley Proof: We label the dibedral  a closed loop In the tessellation, and each
“Birh angles &, 4and the angles be-  vertex can be rigidly folded. we should be
tween creases on the paper @,  OK. But more research is needed o see if

and this vertex fold will make
i spherical quadrilateral, as
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anything else might go wrong, as well as to
handle vertices of higher valeney,

(13: Bl 4 C & WIEFSTZ A UV ERl A E 73 230 L4
Figure 3. A non-rigid square twist and a rigid one.
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The Nasu Lines

A paper lolder who favors squares searched for a huge square
on the ground. not speaking of grid streets. He found it in
the Nasu district of Tochigi prefecture. and that was rotated 22.5
degrees on the north-south line which is the angle used often in
origami. It was a only coincidence, but he was delighied, In this
summer, he went to the neighborhood of this road in the post
convention tour of Orgami Tanteidan. but he didn't go to this
spot because he knew that he would see only straight roads if he
visited there. Nevertheless, in his mind, those roads are equal 1o
"the Nazca Lines" known as one of the seven wonders of the
world.
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