i j e3eUm) d6TGK*159159* DI E CAPABLE OF BEI NG OPENED, MANUFACTURI NG METHOD
THEREGQF, AND MOLD The present invention relates to a die (di m ﬂmmmmwh
board ganmes, and the manufacturing nethod thereof, and furtﬂmmlmmm 0 a
mol d used for manufacturing the die. Vagious types of board ganessgve | ong
been enjoyed, such as shogi go, dom noes, Ohello, and so forth. Ampbng such
board ganes, there are many ganes wherein dice are cast, and

-the dice roll are reflected in the subsequent gane, such as mwm ﬁm“m\m
such board gane using dice, the rolling results of the dice ects
wi nning or losing the game. On the other hand, recently, there af onic
‘books portraying a fictional entertainment world, which describe a
fictional board gane called Dragon Di ce & Dungeons (hereafter abbreviated

to "DDD"). In the DD@lec@d@@ggeLEr@F@él k?owmggugawm#ﬂmwmm@ com cs. The

DDD is at first specifie using multiple dice having markings different
fromthose of standard dice. HEgHODeHEREORAND #MOKDCause effects and
rolling results of the dice. In addition, the DDD is al so speci fied by
openi ng each of the dice in a two-dinensional manner on the board. In the
case of this DDD) opening the dice two-dinensionally determ nes routes and
encanpnents according to the two-di nensi onal pol ygonal form of the opened
dice. That is to say, Wlth nl not only the rolling results of the dice
are used in the gaR8SKd é RYERNQE are al so used for determning

wor | d descr bed by ﬁéif%tfﬂﬂeveﬁﬁﬁ@?%?g' i d¥ EREh ek Wil aatth T he
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monsters vir wever ere are many problens rn realizing such a
fi cti onal boga@ufacturing the die.

Various types of board games have long been enjoyed, such as shogi,
go, dor.n.inoes, Othello, and so forth. Among such board games, there are
many games wherein dice are cast, and the results the dice roll are reflected in
the subsequent game, such as Parcheesi. In such board game using dice, the
rolling results of the dice greatly affects winning or losing the game.

On the other hand, recently, there are comic books portraying a fictional
entertainment world, which describe a fictional board game called Dragon Dice
& Dungeons (hereafter abbreviated to "DDD"). In the DDD, characters battle
with each other in the comics. The DDD is at first specified by using multiple
dice having markings different from those of standard dice. Each die is
effective to cause effects and rolling results of the dice. In addition, the DDD is
also specified by opening each of the dice in a two-dimensional manner on the
board. In the case of this DDD, opening the dice two-dimensionally
determines routes and encampments according to the two-dimensional
polygonal form of the opened dice. That is to say, with DDD, not only the
rolling results of the dice are used in the game, but also the dice are also used

for determining routes and encampments by the opened dice. Further, with a



gane described in the comcs as an actual board gane, For exanple, in the
event 'that the above-described DDD is to be played by actual players, dice
whi.ch can be two-di nensionally opened, i.e., opened and cl osed, by the

pl ayers, are necessary) but conventionaRly there has never been a proposal
made of dice capabl e of being opened out or opened and cl osed, and what
canfiguration would allow this to be realized cannot be guessed fromthe
.comcs. Also, the material of a die capable of being opened) the die

configurati ; nj d t e .
Further 1 nOCUSTRERR e s beor AR R s ebpefE T RO RHER (R o

-di ce capabl } @@3@ ! : I f4rther,
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of f-center afnshstbangarutie probability of what the cast dice show, so this
is not realistic. Accordingly, it is an object of the present invention to
realize a fictiondloveeardthgaerareigiany ptobenwhincieatizing lseich @efictbnalibbapds Wi t h
DDD, as an actual board game. It is another object of the present invention
to realize gamedapcritetarthpsoopesnad anastualhnasd game.y fyr exashpigein the a

pol ygonal form It is a further object of the present invention to provide
a manuf act u€vegt Wﬁtmabeve-gea%b%wp isdR Rserigyed By ackkr!diavaisi dis8l 1 y) and

vent | on. BV CRE S B-aEe e AT AReRRY; LS PRRReRAe reR BiR AR ©

having il t Lol eRbatss, (didrVERgtkRhehl nBs REILY Ao a 355008 Ad, g o s

opened into a con ygonal “drea on a

assenbl ed sigdecobatiBdf BRing6ekH o&ﬂtﬁ_dﬁ&e‘&%@&b@éd,%@‘t@ﬁd éénﬁblaria§ieﬁgh

160) positioned on the outer side and inner planes (11 i rough 716

posi ti oned evodldallowrtals i ttkereatindd basnbdiobedaeyseat eam thBLonthiayi nalse, the

pref:letern‘i ned inclination angle at boundaries of the polygonal area of the
i nner si de, mterial oba dimegpahle af beRig)opsnask thiediersdniiguratiamraecassanhioropened
pol ygonal area have engagi ng portions (21 a, 21 b, 24a, 24b) 25a, 25b, 26a)

26b) of a siCRENHE: andcexirihy cannet %QH@W-ar@H‘W?r%@&P@m@“ﬁ@%t her
aspect of this invention, there s pravided a nmeth for manufacturing a
b owhi ch | SSRPRGuPaasers O i keelitan ik pandtin O Peird efstikecmow TARsugh
16) of a siml)aF i ' j gonal
area on a pranSeREAEIEH SritfiRea e BERRESTH ne Bl oyl
having the fg rg'i‘h\ﬂfy P eQHiES 8-t Gl éﬁhr@bdth‘é%"f%hﬁi!iﬂlgofawfﬁ)&rthb%st dice
equi val ent to ™t he ‘opened pol yhedron having a predeterm ned spacing in the
t hi ckness dishesy, isorthisasthopesdlisios equi val ent to boundaries (Rb) of the
pol yhedron havi ng spaci ng narrower than the predeterm ned spaci ng, and
wherein formng is perfornmed by injecting a predetermned resin into the
nold (31, 32), thereby obtaining the die.
_ summary of the Invention:
Accordingly, it is an object of the present invention to realize a fictional
) board game using dice which can be opened such as with DDD, as an actual
board game.
It is another object of the present invention to realize a die which can be
opened two-dimensionally by a player in a polygonal form.
It is a further object of the present invention to provide a manufacturing
method for a die which can be opened two-dimensionally, and a mold used for
the manufacturing thereof.
According to one aspect of this invention, there is provided a die which

is structured by a polyhedron having multiple planes (11 through 186) of a similar



According to yet another aspect of this invention, there is provided a nold
(31, 32) for manufacturing a die which is configured of a pol yhedron havi ng
nmul t.i pl e planes (11 through 16) each with nutually equal forms and which
can be opened into a continuous pol ygchal area on a plane, the nold having
the formof the opened pol yhedron and conprising a portion equivalent to

t he opened pol yhedron having a predeternined spacing in the thickness
.direction, and portions equivalent to boundaries (Rb) of the pol yhedron

havi ng spa&\iagg e WP istdf@éhédnﬁtdoé%%ﬁuﬁwmélpglygeaai 8%a on 3§>¢arftccor ding to

yet anot her pect of this invention, there rovi i'e which has a

-hexahedr oigreiman she agkemesed dthtd bf Pieopol}Rednd thdhHMdsoget erirese! y
cl osed three-dinmensionally and opened two-di mensionally into a continuous

pol ygonal (atedhmugh 1da)sositidraydedmtreneuter et andinrest phdrae(1anthmoughe six 5
pl anes is provided with an opening nmechani sm (41, 42,43) to selectively

cl ose and 1@epositiened entthedansemgidle drabihls bAandani argat¢R8) havingea aspect of
this invention, there is provided a die which is selectively opened into a
t wo- di nengiredalercored inebostipoepgleratl barndarigsradthe polygdnel aeedofithednaer

t hr ee-di nensi onal configuration_and which has a plurality of 10 pl anes,
wher ei n a Sfte i kPHedayi aigre (Bbhatpiadeiemmined plangs ehaepsiiedi ng pl anes,

gap |'of ¢ BEINRSEIR B6ER DR E0RaTKCRATEONS (26 Dlibchte SPrEdP AT B ERR: the
e Com HiWlze 4k ASRING JIREROI YL Sh g o Lached Lo the L
o8, P, YSBt BAIE PUS bERRER Dnre & BllEsCT B En,
one enmbodim@Abddbr M UAEEARAY d MESMiERTS configured of a polyhedron having

multiple planes (11 through 16) of a similar shape and which can be opened. into

a continuous polygonal area on a plane, wherein a mold (31, 32) is prepared,

the mold (31, 32) having the form of the opened polyhedron and comprising a

portion equivalent 1o the opened polyhedron having a predetermined spacing in

the thickness direction, and portions equivalent to boundaries (Rb) of the

polyhedron having spacing narrower than the predetermined spacing, and

wherein forming is performed by injecting a predetermined resin into the mold

(QQSZ,membyomanMQmedb. '

According to yet another aspect of this invention, there is provided a

mold (31, 32) for manufacturing a die which is configured of a polyhedron

having multiple planes (11 through 16) each with mutually equal forms and

which can be opened into a continuous polygonal area on a plane, the mold

having the form of the opened polyhedron and comprising a portion equivalent

to the opened polyhedron having a predetermined spacing in the thickness

direction, and portions equivalent to boundaries (Rb) of the polyhedron having

spacing narrower than the predetermined spacing.



. Figs. 2A, 2B, and 2C are inner surface, edge) and outer surface draw ngs
for describing the die shown in Fig. 1 opened; Fig. 3 is a partial
cross-sectional view for describing the die shown in Figs. 2A through 2C
opened) in greater detail: Fig. 4 is a diagramfor describing the nold used
for manufacturing the die according to the present invention; Fig. 5is a
schematic configuration diagramfor describing a die accordlng t o anot her
_enbodi ment of the present invention; Figs. 6A through 6F are draw ngs for
describing the die opened in two di mensional forms different to the exanpl e
shown in Figs. 2A through 2C, Fig. 7 is a perspective view for describing a

.di e accordi ngAthoﬁﬂﬂ? h@ryeﬁrﬁmﬂh@reaép@ét shniPimesiibni Bvsratissrovidedsa fé 8B,
and 8C are inner surface, edge) and outer surface dr awi ngs for describing

the die ¥HdGhhas am@ah@dmh@ung sixgplagepd1h thyeugpel®iand whishyig seleatiealy i bi ng
o o B e RS B BPRERL R ER B R S R BB
polygonal area on a plane, whereln one predetermmed plane among the six
5 planes is provided with an opening mechanism (41,42,43) to selectively close and
open the die by a single touch.
According to a further aspect of this invention, there is provided a die which
is selectively opened into a two-dimensional continuous polygonal configuration
and closed into a three-dimensional configuration and which has a plurality of
10 planes, wherein a predetermined single plane is smaller than the remaining
planes, so that the die is assembled into a three-dimensional configuration with a
gap left between two planes adjacent to the predetermined single plane;
the die comprising:
an engaging mechanism which is attached to the predetermined single
15 plane and the two adjacent planes to selectively close and open the die by a single
touch operation.



Fig. 11 is a diagramillustrati ng another opened exanple of the die shown
in Fig. 9. 5 Description of Preferred Enbodi nents: Fig. 1 shows a
perspective view illustrating the external view of a die relating to the
present invention, conprising a cube, and markings different to those of
standard dice are displayed on each of the six square planes making up the
outer surface thereof. These marks each have crucial neanings in the gane,

. but are irrelevant to the present invention, so description thereof will be
omtted here. The die shown in Fig. 1 can be opened onto a two-di nensi onal
pol ygonal plane as shown in Figs. 2A through 2C, by pulling the plane
.upwards in an upward direction. Specifically) the die shown in Fig. 1 1is
configured by |inking six square planes (hereafter called first through

si xth planes), and al so providing engagi ng portions at boundaries
positioned at the perinmeter of certain planes. Further, the die shown in
the figure is forned by injecting polypropylene resin in a nold and
forming. In this exanple, polypropylene resin has been used, but other
resin may be used instead. Here, an actual die has hei ghtw se and w dt hwi se
di mensi ons of 22.88 nm each, and further is fornmed of first through sixth
pl anes 11 through 16 each having thickness of 3 Mfm Fig. 2A illustrates the
i nner surface whi ¢, appes he e. die according to a first enbodi ment of
t he present inven . Tonally. The illustrated inner
surface is positia@n tNsi s [N : iHH & hSe assenbl ed
as shown in Fig. (fp&'gnkféﬁ%?é%?’@i@?%?%&%ﬁ%%ma?ﬁéf%%& SmbgeB is a

di agram i | | apiicdiimaet af ﬁ-iéj?régfen@nﬂ,e@ﬁoﬁpe pl anes of the opened die, and
Fig. 2Cis a diagramillustrating the outer surface which is positioned
outsi de the die iFighemvahtaridaC drednniresurfaces eegb) and outdrisurfagenar ki ngs
shown in Fig. 1 displayed on each plane. Now, Figs. 2A through 2C only
illustrate drawiogsarfpf destriing yrpdie shaewmin fig. drorenedie opened fromthe die
shown in Fig. 1, and it should be noted that the present invention nmay be

6 configured so afid-c ife2 GBEIR Gros-SeGianat Vigwl %6%&?“?‘696’@? di;ahgpa in

di ta.th t t i ill. b ‘cribed in furth det ai |
according e s PESSH) ALSOLERN WL Pgeflgecti bed 1 fur her deta
f f the died i fabiat i i I
surface of Lhe o ey GoUIUARACRLCLbihothe D ity SRS ARgTng! anes

through 16. dldhaédtrdpepiantihe rBeuR: inbehtih;fi gure, the first through fourth
inner planes 11 i through 14i are linearly linked, and the second, fifth,

and sjxth inner pFanesisl2schdrbitic @odfijwiationrdiagrasoidridesaribingla dieed. 1t can
thus be clearly understood that the die according to the present invention
can be openg&gcerging naneier eimbodimest ghthepresenhinyentPX cont i nuous pl anes,
wi t hout the pl anes, bei ng separated one fromanother. It is also ¢lear from
the figuro thar t FIES GASITGUGRGE &re JTapHiRigh Ogaer Hiagdns e APened i e

which is of e f a 0 a ' urrounds
t he peri net gﬁn%ﬂlﬁ%%%%fqg"ﬁ%% réangl)f(cg% %ga’ﬁﬁg %@%ére{ggfzggpwﬂ?éas Rb of

the inner planes Elyi7is a perspective view for describing a die according to another

embodiment of the present invention;

Figs. 8A, 8B, and 8C are inner surface, edge, and outer surface
drawings for describing the die shown in Fig. 1 opened;

Fig. 9 is a perspective view for describing a die according to yet another
embodiment of the present invention;

Fig. 10 is a diagram illustrating an opened example of the die shown in
Fig. 9; and

Fig. 11 is a diagram illustrating another opened example of the die

shawn in Fig. 9.



t hrough 16i each have a width of 2 mm and have an inclination angle of
around 45 degrees. On the other hand, the center areas of the inner planes
11 i. through 16i each have an area of 18 mm x 18 mm and have a thickness
of .3 mm Certain synbols are either prigted on these center areas, or
printed stickers are applied thereto. Now, wth the continuously-forned
sixth and second planes 16 and 12 as an exanple, the boundary area Rb and

.bridge portion Br between the nutually adjacent planes will be described,
with reference to Fig., 3. shown in the, f| gure, boundary areas Rb having
i nclination l.-“J_H. HTHEHGARNBOLIEINIES areforrredtothelnner

Bl anes 16 and 12, T ?ﬁé"q’gﬁ%&fﬁan B%f\'f%@ﬁiﬁa%ngrtﬁe.ea&ﬁ%b@&g FWonce of
2ot et yOEHf é%ﬁﬁe Bleself iMaLBg  aine i B AIKE? ah8 BRfkirts. @ﬁ?f#@ﬂt‘@éed >

portion of i : r n the
ot gur e hadoes, PRt ERERr AR o RiedS on BB ﬁ@giﬁ%es'g%ghh‘%@@e%”ﬁg@né the
bri dge port iygnhBrouteKsigaceinaesdtt F!'hé§§$nar$<s%ébh%b)bru&lbﬁn'e@nﬁ@éﬂﬁrthé0”

wi th the adjacent planes, so a linearly extending groove is fornmed between
the outer plganes Hifiaramntelédantad the phesemlimventioasse descriptionfhgred . will be
Accordi ngly, the planes 16 and 12 can be bent inwards bordering on this
groove port iconittedi@se. the inclination angle of adjacent boundary areas Rb
is around 45 degrees so in the event that the adjacent planes 16 and 12
are bent inwards, BENERRNONN G0 I8elCaBPERPIRACO 8@’%’@ ‘?@Q}'@W%

Dot P o e B e AR B B ol TR RGBS

nbl ed, Fedacifi
Asserbl e iméﬂ PG, egseEhn g sﬁ%waé tﬁez@":fz%géﬁfe@r%wb o ot
b are fornmedinging 412 sBakkd ?l'&nbé@ﬂféﬂéﬁﬁbhéal%d(ﬁﬁét Wéu@ﬁ@&ﬂdp!aﬂasy anengs 16i
and 12i within a range not crossing the boundary area . t he ot her

hand, a protgrosiding eedagihg portrgegdsundaries peskiordd fat tm:r peﬁtnbtertd‘iezebmmdar y
area Rb of the first 1nner plane 11 i is provided to the boundary area Rb

of the sixtiplamesr plrires, 6 diatsholwni is the figece isdotrhed biyrigjectimpher pl ane 11 i,
and al so) a protru5| on 25a which eng a?es the recess 21 b formed to the
boundary ar &¥®!¥RIOBYIenRLEFiNig@ mﬁlﬂa@n% YAENg.1 §n this examplgeaolyBraryéefdundary

Rb of the fifth A forabl e th

protus) ons BEBeRReh e i tldr ipsin B3V W PBleAd HiPrEsad Gonid die
t t

SLSVre?dis8?.%453“%&'%%3“5“@8%%% i e e e

encanpment, famaleu bf Fibg tﬁr\b@@h iR tplArey 1 tﬁoﬁ@ﬁﬁ%@d& HEVHG tHiKM@sQ W upwar ds
fromthe inner plane, the € aracters placed on the inner plane may becone

unst abl e, ormirhe characters may hang thereon at the tinme of noving the
characters and cause the position of the die to nove, and this is to
prevent such. 8 fig. 2Adllustiaies thesinoansumads yglchzapnaarw@lenzaed@@ the tine

of assenbling the di eﬁaefprotrum ons 24a and 24b are fornmed at  the boundary
ared Ro proAEeadipg to Rdirebampbrdimer of iha peesent InVGEPAJS PREBES bke act with

the fifth and sixth inne and.recesses G6a are
rormea o (A T A e R S R
pl anes 15i tstﬂe%ie [P SN RER YA HWr REFIBT P! AMPIHRRS AYsiBRGr At Rn e
the fourth i nner ane
outsxde. Fig. 2B is a diagram illustrating a side of one of the planes of the
opened die, and Fig. 2C is a diagram illustrating the outer surface which is
positioned outside the die in the event that the die is assembled, with the
markings shown in Fig. 1 displayed on each plane. Now, Figs. 2A through 2C
only illustrate one example of polygonal forms which can be opened from the

die shown in Fig. 1, and it should be noted that the present invention may be



As shown in the figure, of the six planes nmaking up the cube-shaped dice,
engagi-ng portions fornmed of recesses and protrusions are provided wth the
boundary areas Rb of four planes, thereby configuring a die capable of
speedy assenbly, and al so capable of ea®ily being opened onto a

t wodi mensi onal pl ane. Consi deration nmay be nade about the structure which
has the engagi ng portions on the boundary areas Rb of the five inner
.planes. Wth reference to Fig. 2C, the outer planes 11 o and 160 of the

2nd the. pl aeeigite 8 BRR EShete Bl el BORRoRRY oS8 on the bri dge
portions Br. ACCOrfhEBldacddidindth 49 pRYet AEnEbn Wif BE diScfifled Relrbal! N
portions. Wth Fig. , only a arraﬁgeman erein engaging portions are

formed by cofdibniwgn P@f@?@rﬁ%&p@’)g PA HroUgh T, LRSEhEMA iNFRY e dhenerone
api ece to each edge of each innér planeThas been described so far, but a

die can be asgfided gfdhemtié Recardigarachontist &frobhl six@s§aedphét plaheg 1Tyl tiple
protrusions with spacing therebetween on one edge which is to be joined,
and provi di ngrougit t6is comesparuting teethe first thedggh sixttaplanesid thedughbe.wekn t he
mul tiple protrusions. In this case as well, naking the protrusions on

ei t her edge the axa@nle shewndngdbe figures thefirg tlroughdoutlh ifnesmianes bddhgh
areas Rb of the respe neces in confiquring a die

tive inner planes, |s sar,
whi ch has a 142 dRBIRGHERsh AN BPSERPDHNEN. 6 51661 RS HapRs 1abdia @1
bei ng opene nd_ al fr f ps,. When assenbl ed. 9 t.he npet hod of
manuf act uri gbét %%e al;§§ l'P&SﬁY ﬁﬂlﬁ&?o lf Ha" @?Lzsséﬁtrgpq%@e qe(g#sg?lttmatgge Scri bed
using the s i i i I [
shonn {1 Fi oo g 151 G AR AR bpdhety o 3288a vita Bolvbongf,
a | ower nol dofdh @ik 8entiHlRRls pTBhss, Idtholii¢hd BWes'B@ir‘i{i 3dpdraged 8hs Gdnpor tions
33 corresponding to the bridge portions Br. On the other hand, the upper
mol d 32 has amsthenedt Baalso olear rbmathd figurethat thesinner plespsndi thegough t e
boundary areas Rb of the respective inner planes, and gate portions 35
connect ed t chaveeaiceotdrasda fita whishgs 84a flag apdrsquare: farey, sndaboundany rarea
figure, thedagte_portions 35 of the upper nold 32 face the raised portions
33 of the | dRBWhigh gugoundsifie permetRittere®d as to enable forming of the
bri dge portions Br tween the planes, Note that the _size of the nold.is
generally the sarrelngg'st%m@?‘{ eb%‘i‘rgja(ﬂé?éi’lo %GH HFeh Fﬁ)e?@pgﬁr&réert%a 331' 2A
t hrough 2C, ggﬁg' LRSS Il Vs I
descri pti on_?@r%ﬁg&ﬁn %%%ofgﬁ l{ﬂeh heﬁ{en?' ﬁégﬁg@m%ﬁilﬁélknﬁgaﬁgggr e_s,a[t%ﬁlgd
opened di e i4s5 geghedsNaton ke bief kBAAStHRS cdriiér Ridadas tR@ rne? Prarfds 11
extrenmely thin as conpared to the first through sixth planes 11 through 16.
Accor di ngl y, through é6ieeait havean mesa nof $8oimas1Pnapy bedave atthckheke of S
injected fromone place, the first through sixth planes and bridge portions
Br m ght natmpe fGerald skmbolamre eithet piictedassthegetaentararaas,doragtdedi ng to
the present inyention, tQ%ﬁ‘is taken into consideration, and resin is
i nj ected i ntHEES AT BPPISMNSI®H: pl e i nclined portions near the bridge

portions Br, there AN . i) . i for f 39 the
bt tenol y thi n bri 8" BoTBRentuye Mg LR F BRaeR A 22 {or
t he met hod ofg LRj i i ' Fou i Il hon nol di ng
or extrusi onésﬁgﬁd%yﬂgy{h%?%s@é?y %%%Bﬁﬁg]ﬁ%?%&g%@m@nbét%eﬁ ittgﬁre i's
filled wth fesidllyoeddacemrmaesewi e desernat, with fdférenes & ERS 3. OpNsHE@Nh he
nold yields the die formed in the shape shown in Figs. 2A through 2C. 10
A di e accor dinntyetfiguaechdardaeyboeisiBbthaving imelipateseangle moeidnsoof amolihd 6
described with reference to Fig. 5. In Fig. 5 as well, the sane reference
nuner al s denéegreesarplfamesd ivtheiapensixiiyane sergnd inngngides Hi.angal 2itgidemaf 2C,
and the die shown in Fig. 5 is arrange o0 be opened into a two-di nensional
Form the SanBeaSi 41 BRGAY HERRS T8 houghtHL iR BYRoBRGHR PTAVRR
figure has a i { r. I | Nt - di j onal
form wi th a Qg S ae Pl ERin HheC RO 8RSl T bEREE B L
fourth plane ! LESt ( SEc0)| i ; e, a
button is prz)%i[]adrggHﬁ%ggpﬁ‘e%{ér@%ﬁ\}gﬁpﬂﬁﬁﬁgﬁ ?@P\g?ﬁl pﬁt{ﬁ{‘%r éﬁjglogdeé{;@%as
to pass throgghe PortiseePrine inelineddgorBibls P BieFéldRe bhigg 8 HoPiBn BPsh&®h iRtesSi ng
the button 43 enables the first wall 41 to be pressed downwards. Al so, of
the edges of the first wall 41, the portions,facing the first plane 11,
fifth plane 15, and sixth plane 16 are each provided with recesses 44a,
44b) and 44c (44c not shown) respectively. On the other hand, the first

pl ane 11, fifth plane 15, and sixth plane 16 are each provided with
protrusions 45a, 45b, and 45c, respectively facing the recesses 44a, 44b,
and 44c. Al so, the links between the fourth plane 14 and the third plane

- " £ 12 1 o a - o o o o o A~ 1 o -



In the event that the configuration shown in the figure is used, in the
state-that the die is assenbled the protrusions 45a, 45b, and 45c, of the
first plane 11, fifth plane 15, and sixth plane 16 respectively are in a
state of being engaged with the recesse3 44a, 44b, and 44c of the fourth
plane 14. In this state, in the event that the button 43 on the fourth
pl.ane 14 is pressed downwards in the drawi ng, the engaged state of the
.recesses 44a, 44b, and 44c and the protrusions 45a, 45b, and 45c is

‘i‘ﬁsfgfé:%ﬁ? RS nap R woll of aehe rBira et of AoRE0 Mgt " _h%glsiaigg
Shown e 3 REUIR GRRRDE Qb S Rri Bl (O ST R o
the fourth Rlgngrlbiandic b eciasy dténaifdBrodilsd8med BEdlh Medbuep! ons

45a, 45b, an freke Up an openi ng mechani sm wher eby opening can
performed wdldheés $668h8 12U Bither PRInG, BY sho@FshFg.tdie button 43. ,
Accordingly, this configuration is advantageous in that sinply pressing the
button 43 opens t rcooutinglydiheeplanés 18 dndot2icare bsibendinwdrds dorddringabave
description has been nade only regardi ng cases wherein the die is to be
opened i nt o thisegromre gontamsi dsd, theimslipation angleFdfadjadenttioundgly a@asbidb t he
present invention is not restricted to the two-di nensional form shown in
Figs. 2A thi®afeHEces degrras, setie thaayeruhat herndirsenbolangsn! & aad 12Arépened
into forms shown in Figs. 6A through 6F, for exanple. A cubic die can be
hsenbl cd f EHA ASE. BRa0BEI0) GO AL e P Be B R CRB TR TEBUE n Fi gs. oA

t hrough 6F, in th : i i ;
Referring to Fi gs%%sacgﬁagg&ﬂféegﬁa&%g&&aﬁ%\g{gﬁ%hﬁkﬁﬁ%g?@\a%gﬁg%%ﬂg %gjﬁt(l) her
enbodi ment  9hy tRERIMRREHe foRVERthetie WRBNIhE did SAWr B R, HNs BsSembldd
different fromthat 1lTustrated in Fig. 1 in that a cledarance or a gap

is |eft betwaenrdbrericeudtfigd!20and 2Enditthe bbuhairymraaaRry &f thBf@stingieshown
in Fig. 7 is effective to be easily opened or flattened by inserting a

fingertip ormplané il higehavei In Figt 8AT heajyaqf rBOesdesgdla 8id 28B arafand ahiwe an
opened state of the die illustrated in Fig. 7. It is readily understood
with ref er erestien lipkigg the shdasd sesoscinneaplanas 16iand 13ivdthiprdaage not and

the fourth inner, EI ang 14i are adjacent to each other. when the die is
assenbl ed froRPIAS opEORMRIAVATEE MY ustrated in Fig. 7 and that the gap 50

:ce_rsrbl)g{ Fnleﬁ? e moron e B k) 8 po o GiBn2eR VEg BaBReT fid Beie it e
Lher cbbt weore IROR FeoTEerd 4k B Snhe et eRe Ao g R RHERRE, 1

Fig. 7.  lhdunderfered Pblctane sixiteirgmip phhdesiwaeth IsinKddtstthaigstiinged ourth
planes 11 and 14, 1t is to be noted that the first inner plane 11 i has a

nar r ow boundzdaye dfganBRElsayd piotiusiota25awhich enghdesdbecoogss 2tb fartted toe
remai ni ng boundary areas Rb. Stated otherwi se, the width of the boundary
area Rol of thpooundafy arpsenb of Sirefirst innarplang i bk pravidedio hedrquigandn angl e

Por 1 on £ han L%k, 9FhSEl Bhet Dpufef! 1119 boundary arcas R of the second
area Rbl is posit iRI@S,dit ?sdﬂ-ar%?&@lblet fhat E}?e protrusions provided on the boundary area
Rb are formed so as to not protrude out upwards from the inner plane. This is
because with the above-described DDD, the die opened on a flat plane is used
as an encampment, and in the event that there is something protruding out
upwards from the inner plane, the characters placed on the inner plane may
become unstable, or the characters may hang thereon at the time of moving the

characters and cause the position of the die to move, and this is to prevent such.



fourth inner plane 14i, on assenbling the die. This neans that the first
i nner ‘plane 11 i does not have an accurate square configuration and is
different in configuration fromthe other inner planes 12i, 13i, 14i, 15i,

and- 16i. As a result, the first inner pBane 11 i is sonewhat smaller in
size than the remaining five inner planes 12i to 16i. In fact, the width of
the boundary area Rbl of the first inner plane 11 i is narrower than a half

.of each width of the renmining boundary areas Rb and rmay be snaller than 1
f | e. he die.ill d i [ A to,8C has,,
or ot usi one. and r dBd08 BEAEALLRPWR i1 Fifoer TN Pos piites PLASETRIRG g
2, t I ted
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engaged with the protrusions 23pl an p2 are |located on t oundary

areas of thelahéd st 4 bie apt ¥bbedsRREISHARN26a bbé fRRTEJLAL thelRARRIEH Vel Y.
Li kewi se, two recesses 24gl and 24g2 are forned on the boundary areas of

the fourth iarsas R prowidedi on Teefifttoand sixtinthney plerads 16iiamasi @ Splasated 26pl
that are engaged with the recesses 24gl and 2492 are placed on the boundary
areas Rb of adfeespondiodihel prateusiona Ada and24pl efitbe fawth mmer peine t4ispecti vel y.
In addition, two of the protrusions 21 pl and 21 p2 are added to the
boundary area of theShewa{in thinigurs ahibesix planeg making e sehersiipRastesses

2592 and 2692 are bl aced on t_t}e bo ngar_ areas Rb 13 of the féf h.%nd t he
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equi pped Wi pldiy dddiy ireridh eahiletorldahy Being HeridbeoRBEASIAO POT L i ons

arelequi pped with the die illustrated in Fig. 2. "Al'though description has

thus far beefimeesignat el 0 Cdisidbration iy hearmade atsouanice strocteed svhidh hae
engagi ng portions, the nunber of the engagi ng portions may be not snaller
than four sehse.ergagiraxpanibss ogitke beugtary anedstRtebf/thesfetesinoer pla@eengagi ng
portions may be ecw&tﬁped with a _die. Making reference to Fi

external view of aMindeterenseiinbic: 8Cy e awer Iﬁ@ﬂ%nﬂ@cﬁﬁﬁsﬂ@og’ftr&hﬂég?esent
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planes can be bent to the rear side in Fig. 2C on the bridge portions Br.
Accordingly, the bridge portions Br might be called bending portions.
With Fig. 2A, only an arrangement wherein engaging portions are
_ formed by combining recesses and protrusions that are provided only one
apiece to each edge of each inner plane has been described so far, but a die
| can be assembled in the same manner as Fig. 2A by positioning multipie
protrusions with spacing therebetween on one edge which is to be joined, and
providing protrusions upon the other edge so as to be held between the multiple
protrusions. In this case as well, making the protrusions on either edge to be
of a size so as to not protrude out from the boundary areas Rb of the respective
inner planes, is necessary in configuring a die which has a flat and polygonal
form without protrusion in the event of being opened and also free of gaps when

assembled.



shape configured of equilateral triangle planes. Making reference to Fig.
10, the inner surface in a case wherein the regular tetrahedron die shown
in Fig. 9 is opened onto a two-di nensional plane is shown. Each plane of
the'regul ar tetrahedron die is forned o§ a center area and a boundary area,
and the boundary area is provided with an inclined portion having an angle
necessary for formng the regular tetrahedron (here, 30 degrees). In the
.exanple showmn in Fig. 10, the die is opened such that the two-di nensional

formforns a parallel o%r am Note that for the engagi ng mechani sm necessary
for assenbling thdaxtdhgseabgdsidnanashing tha dig latig tomthe rieselll ar .-

et e, o0, i RS S SRR S Al 2
or Fig. c : | _ _ : ,
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a die, havi rgsaalsedgoribnensicof@spbadifighbited bﬂ@g_e POrRRISBL | \Bh ¥1heP BRI
t wo- di nensi onal |l y) can be obtained. Using such dice is advantageous in

bringi ng gr éainer theanppen mold 32 haalintlipederlionsgd dt the pdrtioas icorreepsndigguser
interest in board ganes. 15 WHAT IS CLAI MED | S:

to the boundary areas Rb of the respective inner planes, and gate portions 35
connected to the inclined portions 34. As can be understood from the figure,

the gate portions 35 of the upper mold 32 face the raised portions 33 of the

lower mold 32, thus configured so as to enable forming of the bridge portions Br
between the planes. Note that the size of the mold is generally the same as

that of the die described with reference to Figs. 2A through 2C, and the

engaging portions are also generally the same, so description thereof will be
omitted here.

As shown in the figures, the opened die is such that the thickness of the
bridge portions Br is extremely thin as compared to the first through sixth planes
11 through 16. Accordingly, in the event that resin such as propylene or the
like is injected from one place, the first through sixth planes and bridge portions
Br might not be formed at a uniform thickness. With the mold according to the
) present invention, this is taken into consideration, and resin is injected into the

mold from multiple inclined portions near the bridge portions Br, thereby
sufficiently filling the gate portions for forming the extremely thin bridge portions
Br with resin, as well. Incidentally, as for the method of injecting resin and
forming the die, either injection molding or extrusion molding may be used.
After the mold shown in the figure is filled with resin and a
predetermined amount of time elapses, opening the mold yields the die formed

in the shape shown in Figs. 2A through 2C.



1, Anold (31, 32) for manufacturing a die which is configured of a

pol yhedron having multiple planes (11 through 16) of simlar shape and

whi ch can be opened into a continuous pol ygonal area on a plane, said nold
havi ng the form of said opened pol yhedrign and conprising a portion

equi val ent to said opened pol yhedron having a predeterm ned spacing in the
t hi ckness direction, and portions equivalent to boundaries (Rb) of said

. pol yhedron havi ng spaci ng narrower than said predeterm ned spacing. . 2 . A
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Ys10%&ué&&' () - : e} sAlkd, oflitb&ddges of B@Et st walloni) 16¢ pvitiodiE®acing the first plane

$10%&' ()-SM 10%&' ()-MAO%&' ()-B_ i1K-K,)S10%B& ()- !'109B& ()-! 10%B& (Z)-
109B&' () - mo%;&jﬁ@plmq@mncé pixs plepep® ane each provided with recesses 44a, 440,

and 44c (44c not shown) respectively. On the other hand, the first plane 11,
fifth plane 15, and sixth plane 16 are each provided with protrusions 45a, 45b,
and 45c, respectively facing the recesses 44a, 44b, and 44c. Also, the links
between the fourth plane 14 and the third plane 13, between the fifth plane 15
_and the second plane 12, between the second plane 12 and the third plane 13,
and between the first plane 11 and the sixth plane 16, are of a hinged structure
| so as to open outwards as shown in the figure, centered on the axes thereof.

In the event that the configuration shown in the figure is used, in the
state that the die is assembled the protrusions 45a, 45b, and 45c, of the first
plane 11, fifth plane 15, and sixth plane 16 respectively are in a state of being
engaged with the recesses 44a, 44b, and 44c of the fourth plane 14.

In this state, in the event that the button 43 on the fourth plane 14 is
pressed downwards in the drawing, the engaged state of the recesses 44a, 44b,
and 44c and the protrusions 45a, 45b, and 45c is disengaged, such that the first

plane 11, fifth plane 15, and sixth plane 16 respectively fall over in the near, left,
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protrusions 45a, 45b, and 45¢c make up an opening mechanism whereby

opening can be performed with a single touch, simply by pressing the button 43.

Accordingly, this configuration is advantageous in that simply pressing
the button 43 opens the cubic dice onto a two-dimensional plane.

The above description has been made only regarding cases wherein
the die is to be opened into the two-dimensional form shown in Figs. 2A through
2C, but the present invention is not restricted to the two-dimensional form
shown in Figs. 2A through 2C; rather, the configuration may be such that is
opened into forms shown in Figs. 6A through 6F, for example. A cubic die can
be assembled from any of the polygonal shaped patterns shown in Figs. 6A
through 6F, in the same manner as that shown in Figs. 2A through 2C.

Referring to Figs. 7 and 8A to 8C, description will be made about
another embodiment of the present invention. The die illustrated in Fig. 7 is
different from that illustrated in Fig. 1 in that a clearance or a gap 50 is left
between the fourth plane 14 and the first plane 11. The die shown in Fig. 7 is
effective to be easily opened or flattened by inserting a fingertip or a fingernail
) into the gap 50.

Figs. 8A, 8B, and 8C show an opened state of the die illustrated in Fig.
7. ltis readily understood with reference to Figs. 7 and 8A to 8C that the first
inner plane 11i and the fourth inner plane 14i are adjacent to each other. when
the die is assembled from the opened state illustrated in Fig. 7 and that the gap
50 is left between the first and the fourth planes 11 and 14 in this embodiment,
as mentioned in conjunction with Fig. 7. In other words, the first plane 11
adjoins the fourth plane 14 with the gap 50 interposed therebetween, when the

die is three-dimensionally assembled, as shown in Fig. 7.
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In order to leave the gap 50 between the first and the fourth planes 1
and 14, it is to be noted that the first inner plane 11i has a narrow boundary
area Rb1 which is narrow in width as compared with the remaining boundary
areas Rb. Stated otherwise, the width of the boundary area Rb1 of the first
inner plane 11i is narrower on the inclination angle portion than that of each of
the remaining boundary areas Rb of the second through the sixth inner planes
12i to 16i.

The illustrated narrow boundary area Rb1 is positioned adjacent to the
fourth inner plane 14i, on assembling the die. This means that the first inner
plane 11i does not have an accurate square configuration and is different in
configuration from the other inner planes 12i, 13i, 14i, 15i, and 16i. As aresult,
the first inner plane 11i is somewhat smaller in size than the remaining five inner
planes 12ito 16i. In fact, the width of the boundary area Rb1 of the first inner
plane 11i is narrower than a half of each width of the remaining boundary areas
Rb and may be smaller than 1mm, for example.

Moreover, the die illustrated in Figs. 8A to 8C has protrusions and
recesses greater in number than those illustrated in Fig. 2, so as to strongly

_ keep a fastened or engaged state. In the illustrated example, two of the

protrusions 23p1 and 23p2 are located on the boundary areas Bb of the third

) inner plane 13i while the recesses 25¢gi and 26g1 engaged with the protrusions
23p1 and 23p2 are located on the boundary areas of the fifth and the siﬁh inner
planes 15i and 16i, respectively. Likewise, two recesses 24g1 and 24g2 are
formed on the boundary areas of the fourth inner plane 14i. The
corresponding protrusions 25p1 and 26p1 that are engaged with the recesses
2491 and 2492 are placed on the boundary areas Rb of the fifth and the sixth
inner planes 15i and 16i, respectively. In addition, two of the protrusions 21p1

and 21p2 are added to the boundary area of the first inner plane 11i and the

corresponding recesses 25@2 and 26g2 are placed on the boundary areas Rb
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Thus, each set of the protrusions and the recesses may be called an
engaging portion. In this event, it is readily understood that ten sets of the
engaging portions are equipped with the illustrated die while five sets of the
engaging portions are equipped with the die illustrated in Fig. 2.

Although description has thus far been restricted to the dice that have
five and ten sets of the engaging portions, the number of the engaging portions
may be not smaller than four sets. For example, six, eight, and twelve sets of
the engaging portions may be equipped with a die.

) Making reference to Fig. 9, the external view of a die according to yet
another embodiment of the present invention is shown. As can be understood
from thg figure, the die according to this embodiment has a regular tetrahedron
shape configured of equilateral triangle planes.

Making reference to Fig. 10, the inner surface in a case wherein the
regular tetrahedron die shown in Fig. 9 is opened onto a two-dimensional plane
is shown. Each plane of the regular tetrahedron die is formed of a center area
and a boundary area, and the boundary area is provided with an inclined portion
having an angle necessary for forming the regular tetrahedron (here, 30
degrees). Inthe example shown in Fig. 10, the die is opened such that the

) two-dimensional form forms a parallelogram. Note that for the engaging
mechanism necessary for assembling the die opened such as shown in Fig. 10
into a regular tetrahedron die, a mechanism the same as that shown in Figs. 2A
through 2C or Fig. 5 can be used.

Making reference to Fig. 11, a case wherein the regular tetrahedron die
shown in Fig. 11 is opened onto another two-dimensional shape different from
the shape shown in Fig.10, is shown. In this case as well, a regular

tetrahedron die can be assembled in the same manner as with Fig. 10.
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Thus, according to the present invention, a die, having a three-
dimensional form which can be selectively opened two-dimensionally, can be
obtained. Using such dice is advantageous in bringing greater variation to

board games using dice, thus increasing user interest in board games.
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can be opened into a continuous polygonal area on a plane, said mold having
the form of said opened polyhedron and comprising a portion equivalent to said
opened polyhedron having a predetermined spacing in the thickness direction,
and portions equivalent to boundaries (Rb) of said polyhedron haying spacing
narrower than said predetermined spacing.

2. A method for manufacturing a die which is conﬁgﬁred of a
polyhedron having multiple planes (11 through 16) of a similar shape and which
can be opened into a continuous polygonal area on a plane, wherein a mold (31
32) is prépared, said mold (31, 32) having the form of said opened polyhedron
and corﬁprising a portion equivalent to said opened polyhedron having a
predetermined spacing in the thickness direction, and portions equivalent to
boundaries (Rb) of said polyhedron having spacing narrower than said
predetermined spacing, and wherein forming is performed by injecting a
predetermined resin into said mold (31, 32), thereby obtaining said die.

3. A method for manufacturing a die according to claim 2, wherein

said predetermined resin is polypropylene.



