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Helix Folding based on Isosceles Triangular Division a long strip of paper,
Right Prismatic Vessels having a Regular Odd Number of Edges Polygon Base
and their Iso-area property
Toshikazu Kawasaki

Anan College of Technology, Anan, Tokushima, Japan

E#J “Helix folding” well known as “DNA” created by Thoki Yen is folded from a long strip of
paper. The long strip is divided into exactly equal rectangles by valley creases. We mountain
fold —unfold along the parallel diagonals of the equal rectangular division. Each rectangle is
divided into the two right angled triangles that share the hypotenuse. The helix folding gives a
regular even-polygon if the rectangles have a proper proportion.

First, the author mentions helix folding on based on isosceles triangular division and
odd-polygons. Next, he shows a way to fold right prismatic vessels with a regular odd-polygon
base. Lastly, we know that they have iso-area crease patterns.

1. EE&i<

—EROMEWVHZERRBICILITY LT S{EAFEE EATRAARTRITIV 5 &
XD 3&FEHY L Xi¥h3 (X 1.1@)(b)). ThokiYen ® DNA| (X 1.1(c)) °AiliEzn+ D
YES[AAfE 95,1472 SIZH. 545 %3, Ravindra Keskar (3470 B A ZHBR D & D %

(Rosette) & KT8, #FE#HH & L7z [Keskar 02]. 1.1(@) DIEAA = A TE ORI % K E D
fElZ L 5 L HIBEDOARRI > CTEZATRICD. ARTIEET, ERAFROKE L EMA
T O MBSR RN T 5. RICZFL=ZARSENCESL 2B TV ZEALT, EF
ACDRERTED Z & Z2RT. £ L THRRERIC, AlEDOOWIEAFAREAES]DIE 15-1]0
REFEMEZRT D, 2B, WITVBITKHBRTET.
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2.2(a)

(b)
EBAYEICAEZ D CTRBICTAZENTE S, K23 IZEHFETHS 2 #K#H1=

v MTORRDOEY FERLTNDE. BEN@ET T ->72HD 2 2% bB)D L S ITHAT, ()
DX o ZaT & (d)DIE 8 AR (L) 275 [ 14].

2.3(a)

S oFD=AWABNIE I 2B EHYICKIETAEE

EEAKEDL, RAohREEFETI2EA=ZARNOMRD (X 3.1). #0035 2
DFLMIE L TRAMRICALE L CEMABOERICZRS. K321 "FD=/AF

FEIDD
EDEEFGFAROMEEZR LD T, MAVOEA=ARN _FU AL > TRbo
TWDZ &L 5.

X 3.1

18



X

7~ m-1
;?3 ‘\ \\ ‘\ ‘\ ‘\ /,?: D
Io |‘\ /f \\\ “\ \\\ “\ V)
7 \I‘ \‘\ \\\ \\\ \\\ \“
1 - B
3.3(a) (b)
EE31 HEWEFEORZAERR SN ZARICHEIL T, Z0EREZ LSRR EIZHT

BILEAZED=ASBNH I DBBEHY (IS, HFOEEEHY), HHVBEAFY
DEHE, “ED AR B E L5
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EUDHILEECN DA EZ 0 LB &, THADYSE LTL0AC = ZOCA. Z0OAEL a &
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AEITIX, DEZEBIZEWVW—CEEOHR:, CEHFHOLEZIHVOEHAK (X41) L9 5.
ERmIcET A8 % [E UES m (mirror), #oH05% ¢ (center line) THET. #Ho
LREH FIIK42Q@DFETEE p, HOHLHR ¢ LoREFLET D nlEllsr, S m,
WOFLRCET28M e, c L p DARTH LU ESEM g 217 THS. EROMAE LY
ITMICHH DD, ¢ & m DA me BEERIZ/RD L 51T, @~ODPWTNNITRDZ &R
HHh T, 220, EREB fHICf REBERERETHLINE I, T72bb,
(€)= i(C) WAV Lo E I MR TWL . IR (RO LR ZHcT 58E) <
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4.3(a) (b)

EATRBE) : X 4.1 OF2HEZHY ORI OHR LITEITEE L CHEENEDL VDT,
BADEEXZ LTV RRICERD Z LITR. LER->T, EITBEXERER%S IR
W, mlElEE g BESTCTHITVBROBEEIIEDLL2VWO T, FATBEIOLARIRRIC, FHEEK
AR A2 TIERV. 85k X 4.3@DPER m ICETIIEMEBETm(C) =i(C) L7225 D
T, CIIBEiMm XERERETHD. FOMREE c @ X 4.2(d) OB c 1T #rE —YIE
REVOTHITHD. LrL, e L FTBEp OAKTH 2SI g = pc (glide
reflection) 2% LT g(C) = i(C) BRSO DT, CIiIESEM g KIRERETHD. B
Bm 2 ATRBE Lizpm)IZB T 28T pmp™t LR SN, WS piciig? EbREIN
2ErE,

a4 1 ForEZPrv EEKC I, 4.3 OFEMEm L WS g TRIZFRERZET,
Con(C)={f:D - D|f(C)=i(C)}i%, HmkL WHESEWMINSRIEL
{...p Imp,m,pmp~ L, p’m(p~1)%, ..., (g3 971 9.9% 9% ..}

E—ET5.
44(@Q)IIFTOBE XYY IE 7 AR &R (D) (@ = 2,8 =2) TH B[R 15-1].

728, af lXPIE 15-1] TER LTV ATHD. @QIIEFETI-TWVER, Iroijx
HRICEWRICIEIE CTE 5 (0). (©)IFKX 4.1 23 b DD T, EOXFRMEITH BT
D OXFME (BB m WS g TRERERSE) 28252 L1320V, LEX-T, M
4.1 O 2 FEONHMEZ BRI A FEOLPRIET 5 Z & TOOERREERDND.

WHESEME g 15 LT g(C) = i(C) IRV o T D, LA L, 0 #1 & 208w m(l) 1%
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EBIZILFTV DT, m(C) #i(C) THB. OFV,

mrE 4.2 FHoLBEIIVIET7 ARAFOREMK (M 4.4(0b)) Z ERICEWHIZILE L72(c)
X HESEIR IR R E R EIT VR TH 5.

4.4(a) (b) (©)

X 4.5(a) (b) ©

Fl&fe & il 4.2 ORBMOREBRIFEHZTD0, 710 OKKLE (X 4.4() L) Ol
OAST 0 IFEREOH CITERILLIZ W, 22T, HVRLESEZERWZX 4.50)%
EZ25. MIEZNZHo b0 THEHOROEZ VB LLS 2D, (O)IFQ@D 1.5 [HBED
HaEPiolebDT, ZhdDMRE L TERICRVE T - 7o WS K iRk KR S5 %5

1%, MEA2IT7ABTIRBLER, 7 L0 EEHY A a=ZCLibn T

w@f,a=%kfnﬁ,3&L@%@nfﬁ%ﬁﬁwﬁo.w%m5mf§%ﬁ%ﬁo
B EIT-oTbDE LTREREFTVKEZER LD T,

BE o253 EFANEEGRORAKITERICRWVEFICIETE T, Mmoo aiid
HERoy R < & EIBRER R FEIT 0 MRIC e 5.
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