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WD 2004/ 103497 1 PCT/ GR2004/ 000027 CuUBI C LOG C TOY

This invention refers to the manufacturing of three -
wdizoenssonal | ogic toys, whi cH have the for m BET@R2004/000027

normal geometric solid, substantially cubic, which has

N | ayers per each direction of the three -

di mensi onal rect aUBICROQEIETOY¥ di nate system

the centre of which coincides with the geonetric

centre of the solid. The | ayers consist of a nunber of
Thisrimtention Befgs de thye, momifediuting oftheoes- @awnﬁuemaétl@natqyan‘ahwh have the

forgﬁ?q agéﬁ? 7 ﬁﬁ) &H §r1£ Ig{)l?de subs?énqgﬂ]%bﬁﬁ@lwﬂﬁi:fm?srﬁ lﬂl}%fs  peL ¢ each direction

I'nate’sys ’l'ogic tToys
of €hedtlgecOr- difneﬁ§1d$lﬁl rédtangilar Carfesian l@ovmndtd\bydan, tﬁeecemnet of which
fanous, being the Rubik cube, n is considered to
coipadesith daa S9CaETES e PP Splidy LENRYIFS GQUSiotof & Tugpher of smaller

plegt?ss WHHER ]%?éf? 'cin Qgﬂ'a eé’&ﬁhd e ek ANhOhdbe EileRSonal rectangular

frensi on rectangu ar 0 Cartesian coordi nate
Castysidrecooadioate systemtl d othermnse be named as 3x3x3 cube,

r.even better ~.as C i ng on_.each face
Such IRl OB IlE il PaBLS IoRER: BRGTEBT S UPEAVIIE: He dinst Gpmous being
thel Kihile bubePRBiCA iCQMERd t§ Bathel st By bPHRIast x5 eénturies.

col oured’ planar square surfaces, and for solving this

Thisaeubet hes tlyee layesulper reeendirectinn phythe ghise t rlimenginnal gectangular
t hat each f
colfil 3SR R SRR A R 5 VAR e bover
as GhIRSND G, ReNdhK ofi whéeh fachdtplarr bfiare mh&cé@ edch 61’&6001&)1’2& 3!1'[11 one of
cube with two | ayers per direction, (or other

theci pasie ealpysNbatay in toal 6xR7kcoleused Plghatsquats surfagesy %nd for solving
thif g@xjgt SR éﬂ %3%11’%1(1?&‘[9{1{@ ;;&ésf he lc 1 56 Lﬂf?ﬁoﬁ}'%glf}) eaeﬂ ek the cube

Ive ers per rectl
haothbesmé sedowal | ed cube No 5) have also been

factyred. Ho h
PR e RO @ TEbExooph it theciee ik ke’ ot e ube No 3, the
2@@ daRSwillPtwd [aﬁf&%'ﬁer amfctﬁms BHVARRER cafltll bl N6 2),5B8afUx4 cube

cubi ng, the other ‘cubes have di sadvantages durin
mthrfeur laggre pdr dmntlng, (@n @thenwise salled shbeNe Deand dhgy Sx5x5 cube with five

t he k h
Tyt @i O Bty Salsy 6uf N5 Subablieh hep Bl
Ho¥revae Wtk ﬁﬂ%&c@fﬁoﬁlhﬁf hel RRlRndwa Ruilik ¥8bY, ithads thecibe@o 3, which
U. S. Rubik invention N4378117, = whereas those of

t he
dogunes Rresprl amyd dssdyantages (dyeEng nitespead spbiag, the other cubes have

disadVan 3%@ ﬁ&m“gggx‘gn%&? eﬂ%q%% %\{rﬁe@g?tgér %@ula@al?é;g&r Q%te ootherWlse the

# cubds@isk hatiag sane oDipir p!baémstrhﬁdmmpmglchsnmﬂed t he us ers

Th%% Srantaess phiheccuBy 28Br 5 onmribme iR M bl MEulg Na3 8117,
§ Mhsk DFRROUESRs A% a4t 8nd S‘)@S%dSSdrPﬂle Qhteldee s@‘ Wv%g Rubiks.com, where

c anpi on organi sation conmttee of the Cu
thectmansiveamsdd 1t to Bdatstthe eubeoiientlyar dast.n August 2003 in
nada, ,.accord t he in _event
AstisSlt SO SReBR EStonlicies e Sindliel GaTR BB oniie cube os
quickl Cﬁeggggp@el\b 3, whereas the WO 2004/ 103497 2

004/ 000027 ) ] o
The fact that these cubes present problems during their speed Cubing is proved by the

decision of the Cubing champion organisation committee of the Cubing championship,
which took place in August 2003 in Toronto Canada, according to which the main event

was the users’ competition on the classic Rubik cube, that is on cube No 3, whereas the
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one on the cubes No 4 and No 5 was a secondary event.

This is due to the problens that these cubes present
wduaoidng3dhei r speed Cubi ng. THe di sadvant age oPCTIGR2004/000027

slow rotation of these cubes' |layers is due to the

f he. pl d
one, i gt 8es A1 o PR el sy i UF 9, 6t s probems dha
the§d ciitae ;ebérﬁqmn@t}gh@pmumg rectangul ar Cart eS| an

coordlnate system have nmainly been_ used f

The dispdvguteae phiheslow matmt (Efrth%ﬁp cybgst Hyess lsﬁuq q@éh% fagt that apart from

the! Lél AL fs B&?caf F‘lﬂ?a E&%&e an})udﬂlﬁﬁloﬂghafeg‘ Of the three —
e of se cy Firc aces coul d secur
dinSdnsibhali te;cmgdlaf drtesian atoomnfmer systemn  Hawbi mainlyb deetiaised for the
coqtﬁ@rhe q?ggaﬁﬂgl | rtn%ﬁnrggqglgﬁfgr ccpq1 3 walle E]{ege%: : t | OB‘?? \fe@yers However,
altlﬂ%ugﬁalgé héet Jf 1% se Lﬂrﬁfcc@bcﬁﬁ@ §ecjﬁ?é ﬁgblﬁ@%@efgst(%ﬁtaﬁf)n for the
cube bein Ismantled, resulting t

Rutlikseube aditeaipe thef snsdllomamiser aifi ]ayﬁrs TNFS, par dimstlom whm fhecuumber of
that the

RO SEER FSEE By PR G Ry DL 0h SRS AEss el damgegor of the

culbiciRgisy a@lﬁmzéal fé@lhlﬁn {hite dadvatfagdrTuicve bothticig fl‘hlsh@ dﬂé"to the fact
i ncreases the’ nunber of smaller pieces, having_ a

thag élmm4xt4we1da9@fév% cukestare aetgally agiured by henging @g,@es Sn the 2x2x2
t
am? gg’%v el}rgs fes ?Ct]?’%ﬁlg Jgﬁoﬁr;& y]ugft'{n% 1 1‘530 C O%gl ng%P’ ﬁfe’]ﬁases fhe number of

smplieg pisats, haviegnhd Diesuls theladbvé-hentiart idipadwaintagos of thbdme:ubes
internal surfaces of each piece is rr?de not on

Whath copsitiifes €e BnaNsien 4 t@fpmrpme% Ui Sasirngiorsgegbrding to the
pres@itG ibf idNhh bk REnfidlrk Ex‘nﬁ?éurﬁ@ékt (Heeaclti’ Blece is made not
mal n y right conic surface ese coni cal

onlyub}$ ahe sreqmﬁedc planarahnd \,sphénwh esulsfmfs thatams cafcentnie with the solid
hree - di nS| on rectan rte an coor.di nat e .
Ee QPR IEr coRixe DL Y b PR ctcs sufass TR SRR RS, age coaxial
w1ﬂ‘1°cﬁ§ SOHRD hkes oAlthd ﬂhre%a-c Bintbn§iBRdl r&dtarhlak QRSP ordMate system, the
di mensi ons. Thus, when N=2x even nunber, the resultant

numbéri of Which s kaper ssnper axis.randtdonsequeriiyh2le in eachidirectiosy of the three
user, plus one additional layer, the internediate
dimeRSIons.i 1, "each direction, that is not visible to the

Thu$ 8Fhen'We2:€ 8GenigibelBe Keshltada L babr laydri pér cﬁlhibtlon visible to the
resul tant solid has N |ayers per _direction,

al |
tox/pssr-tles eus addiiopshlayeseine miermagiats layen i gagh Qigstion, that is not visible
to ﬁgevﬁs'é A3t f%fwfléheNC%@wt]I YéfaAunHer Othed Eﬁl R 8d Tas N layers per
SUT T aCes of “every snal Ier pi ec€ mai nl'y by conica
djrsatoﬁlaelkmsﬂestbe]miopﬁlsaryl indrical, which are secondarily

used only few ca combi natian with the
W afina e P ot GpifanTESRIGY Pf ediiettal duffigs of every smalle
pieke! W colcaF¥R ke BRRARLE cFHTicl! WhHichCAe %c&ﬂﬁn&%ed only in
consi sts of three di scerni bl e separate parts.
few i ¢ases, onecombibatioanwithl the sedsssary rplartan pand lspl@gcalomafaggs are the
%o he solid' s surface, the internediate second part,
has a coni cal sphenoi d shape pointing

A)SERSEY 8HatAaé kinalled Widcd Drtthe toydesmdisls! dfaheee ifiscernitle Eeﬁﬁrate parts. The

solid, its cross section being either in _the shape

firgrongqibsiawially cubishiar shans. Hesi vagrds the wﬂldasnsqr@%c@ee@termedlate
s SR PRE RS b DRSS! bl LR Aot

geStirid @anewi the salititsecressdsectorp beihg efthe in the shape of an equilateral

spherical triangle or of an isosceles spherical trapezium or of any spherical quadrilateral,

and its innermost third part, which is close to the solid geometric centre and is part of a
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WD 2004/ 103497 3 PCT/ GR2004/ 000027 sphere or of a
spherical shell, delimted apgropri ately by conical or
wohkenaon3sar f aces or by cylindrical surfaces oRCYGEH203/000027
it cones to the six caps of the solid. It is obvious,
{ PR | 1. the
PhIE oy atie: SHRPRA SUP SABREL sbroBLil oy LORMNIH pnag s or by
cbehrhrs:el surfacesodnly ivdiehliecdmes toethe St caps dB)thd belidc 0 Beshviai, that the

e corner .se ate |eces of each, cube wi.th the
nB Py RRR R GSSTIR o OF Sopitate elor Riser k. ibBsFoRy cut when

thés@a}é'h%t@%’ﬂﬁéf%&h% of three - dinensional |ogic toys
that kind and of that shape, is ensured, so that

B)t H&@olmﬁ@mfah@ C@lmmpii@aﬁltfyppctlst(ﬁiradd cﬁbeomth the solid interior, which

s HleSHE el oo it PofiPatd GEBRR ™ APRRonagoE toys of tha

kindaed io@rth&l sHape BOdris@redN o Ithati ﬁlew pleBsst £ édtﬁﬁ&t@?‘ Ptected from
di smant | ed, on the one hand by the six caps he

disgeantlipg. that is the central separate pi eces of each

C) f 5 af goxﬂ%fu[‘%?i%noggb%r S gece GQF gy’ tct> ?ﬁ)e %f):r%fmg%tgdc}egth in the

recesses usrons y SACR 5ehara
intetidreo L the plotid anddt isprpeotet G:‘ﬁbdi))being Slisheingbdy o th@@bne hand by the six

recesses rotrusi ons being such as
caﬁsr ggﬁng Qc? g% PP RISFSS o%efgﬁg,f cegfind on the other hand by
the ﬁﬁﬁﬁﬁfec?ed%d)fé'cé’s%ésongvn(gﬁ{)ﬁﬁ NwRAEBF&Xh sléﬂ#&g ﬁ)mcy'f?ﬁn{?er&?hpled and

recesses - protrusi I nt er'coupl sSuppo

suppated Sypis atlgh‘tpmaug pm'ce:h saidsreceseesglbrbnumonmgbemsmm axgto create, at
on the.one han the constru t|on

(0 e G € G0 e PRGSO e RE DRSS APy s, These

redeB¥Sr S prodhuiond Nbdth Oiistcouiifte arS suﬂiﬂﬁt %Bp%ep&faté |}§i§c% with its
recesses - protrusions could be nore than 1 when t

neighbyiring; jecyring, s the ese haud.i tbe stabilii oﬁﬁle qon$trla>$101a hlodmn the other

t resent |nvent|
o AR08 ok 16 RESSE Bl b B A DS of e
recxems ea{broavﬁdom:)&tﬁnld Bénord ey Icahen ﬁ@Ssltdtbihtfy Qff dhieccdri3trdéiibn requires
ve conic and s @‘Fhe“ cal, surfaces, which are

it, §§ﬁ ¥eds éWB‘ﬂS of e preset invratieBnsequent | y t he
t :
D) @H%@%gﬁ%l y}gi?{% JraRl s@Rhl l%%ﬁrg g%e%gsl £nrg c%%ﬂ ?lhnaéldesggeerécal, they can

reinforce the appropri
casplfy Elaa;th 18 eger altosre piomfoal and @h&iﬂabdurf&bs Thvaich are surfaces made by
er nal

roigfiph é‘g‘gég‘gﬁ‘?‘%‘l f 9 ‘g‘f‘?ﬂﬁagﬁée g, 'Ste%l o rbt@aqd 19{tiog gdnforced by
thd @p@frﬁt&@ﬁh&ﬁg HM@ elgestdtRadiPdeParatepie s Rnsifppr at e

piece is self-contained, rotating along with the other
E) Tl égniigura,tm ofagaoh Se@mtm tiectie intermabspdats iy plia $pherical and

co}h@;ﬁ f%ea%lgftnéa t{l%tAccordl ng to the way of

ure sugg fesent 1 nvention, two

F) CEa‘cﬁ %épatthte pidel @Sseﬂ’&bﬁt%ﬁﬁ@ NebtatthgeAhy WadhUBe thhéif led%@ of its layer
solid with N=2x, that is with an even nunber of

arqpnd thg @ﬂreéwd@gﬁéﬁ 1 theaway A usessigsitese solid with

i 0, Gl R BBy W, 5 i

solidsaton'ck[mnd ro aaci’edaladt of kaThds sol!?thc wtth &N=Pict eHat &With an @Oén number of
user

BTN e
layeR! pedl Hire @Y. The oAF dﬁeﬂeﬁc@ﬁ&%éﬁ thes@ b0l A6 HlaY 1A BitctRABFiate layer

of the first one is not visible to the user, whereas the intermediate layer of the second

emerges at the toy surface. These two solids consist, as it is expected, of exactly the same

number of separate pieces, that is T=6N>+3, where N can only be an even number.
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nunber of separate pieces, that is T=6N2+3, where N
can only be an even nunber. 2004/ 103497 4

wOeCH4GR2004/ 000027 H) The great advantage of t RET/GR2004/000027
configuration of the separate pieces internal surfaces

' i ' . o i.n _conbinati.on
P ol 14 GR35 R s orcach
solith atithvdomivel enfaass iaddirbimatioh withrthe sdquired bRaS dnd PHERAL surfaces, is
very sem, - axis of the three - dinensional

t . I
thetcwhencyen & aedifiond icancrlonlies it aldsgSPorery oM t sieiihe three —
didensidhal %c?an%ﬁﬁfi &edsian BoSithte %é&égﬁ, i\xﬁg 'r‘%{if)g(: e\,%) ts%cfseare produced,

layers than"the initial ones.
said dolids havirlg tho2hare byersthamthe Milaloned =2x1+1=3 ari se,

that.,is the, cubjic | ogi oyS t NO, n, x=2,. .
Tl waeR ot T SRS, vl NAI R i Do R bt IR TR s that i the
cublat lo'Fi‘é ttops QUéd CaldING3,t GVEenNd2aNGe Nefhes € withC N2W2x2=4 and

finally, when k=5 the cubes N=2x=2x5=10 and
Ny @ctiled424d55 arise, thairie ther avhie lagic toys NodsandNoS,ubi.¢ andgfimally, when

_ 30 and - [ e present invent.ign . .
3 tab et R-PE-AR nd, foa O E A LB P Rl r A i B cubie ogie
topiNe d0tand NeW, sdick¢ithe P ifehincien stops.a gr eat

advantage_as it makes the invention unified. As it can
Th@aé?tl R&lafb‘éfh%lhﬁ gV goisal susface indded gwornew prlidsiaps produced is a great

adg&ﬁéé%ra%%mﬁéeg?ﬁesm{f&ﬂm%ﬁﬁi@d.cUbe' s pieces can take,

uring rotation, increases spectacularly as the number
Asoit chayesily enaalcalesets the fidmbert ofathe tpbssitda differdnpldche that each cube’s

.difficulty.in solving.the cube increases. The reason :
DISRRS, By U TR EeESES TaClaGil e e ghnHr ob TR increases,
but sfafe Birdeltim@ SheB0alPIn sBivirRAdly ciithéengd. is due to

the increasing difficulty i'n solving the cubes when
Thegeesonayier the presenh dventiors finds| applisatidnenpt o theornbe i<, as we have

S ' .and pract.ical .re ns. . The .gegnetri cal
oHEQRSHARNAEE £ BLBEMERUIETRR0Ry 1y BT LS Shen o aers -
arqpadieé as welluedld ©BeombtriRb@hstrAntdiakd gRctiR réuda. i nto

equal N layers we have already proved that N should

Thg gepmeincplcopsieinia rerthe follopdney - a/ N) <a/ 2. Havi ng sol ved

t hea d |. O |.£. val ues

D2 OREHE N o v Bfith M rd ) il R 1 4% Ritaers we
almecyve meawogm that Bisshotildt veeific tHei iﬁeqlﬁljﬂylc\llz @y.zs.gmkafzmgvmg solved

4. No5. an 6, ose shape |s idea cubic, are

P dnsiBaion o8 SyPive M Mo euvalis RS s -k e, masible when
CIR2 D= QEL MBS drld NP6 afd 392 keshiREESculdlc 1%)_%1% t 02, No3, No4, No5
becone spherical parts of |ong radi us. eretore, t%é

fgndd¥o6s ovhioge siaph isNdeallpoubippare pradaget. s | oses t he

c | cal . geometrical I.G~Shape, that wiih six

oLt SRR HEDE e of NEreehn g oo b plandiopss ofthe cube
f de@sncasthericnl |faREY T 19hE Radliudd Thefdlfdl8) tHeafinal @blid YA N=7 and more
radi us, conpared to the cube di nensions, the shape of

s &versslorsy the glassigak grometrieal cybi| sheps; tlb@tl with:rﬁéx plaea@rbsmces, but
' f Lid.: i : _
S N7 O N hE st S ickP Rl eIohf5 Biapaf B phtienh Rilbne radus

shemppared tb hthe rcabw dinsumbions| thel Shipeoof Mid spheriyall durfiges being almost
supst ant i al I.Sy %ugi C,.. } ) )
planar, as the rise of the solid faces from the ideal level, is about 5% of the side length
of the ideal cube.
Although the shape of the resultant solids from N=7 to N=11 is substantially cubic,

according to the Topology branch the circle and the square are exactly the same shapes and

subsequently the classic cube continuously transformed to substantially cubic is the same
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according to the Topol ogy branch the circle and the

square are exactly the sane sgapes and subsequently
woOheo4cloa®msi ¢ cube conti nuously transfornmed to PCT/GR2004/000027

substantially cubic is the same WD 2004/ 103497 5

shi 1%%‘.% %}2}%46?3%?&%0& sha ﬁg%l?’élat S5 isegpo%raﬁ]F tg ﬁgﬁlg fa.ﬁ incl&e‘isso\ﬁ'ﬁs produced

S T €aso 0O nane a e SO
bypthe dureseslt invyntiohecybie dogi¢ toysvNOtN 0fs thebiaee hgifaciueddSinNexactly the

N, as. they are manufactuyred in exactly the sane
Sa‘ﬂ?ﬁi“f‘ﬁ%_éé%yt,%attlﬁgi’uﬁggB‘VHY?EP‘H&CE%ni cal “surfaces. The

r . . | _
TH PARCHCPoat R AN oSl ol R Yinds BEREHAR pb) B e cubo N1 are

thafolldwingbe with nore | ayers than N=11 would be hard to

ratate due.fo its size and.the rge nunber qf its . |
Ok e Fith et Tt Nl Gouid, B S g, et Bs e and the
t he 1580 ahmb& T8 GQmrdtd plecésOr m t he acnes of the cube

| ose their square shape and becone rectangular. That's

why When Nenl@nithie onisilde spefaces @f dhe sdperapepigeesnthat] foroy the acmes of the

which, the tatio of the sides bla of the.nter jate .

on et ISR Pl shlfs A Rlprte BoctoglF, (R TGty hfension stops
mentat Qe Whiaé NwFIENfolNSGhitH Ehevaltideofl the \sRleY tid 66 éhel Mtdri@diate on the
geonetrical constraint N<6,82.As a result, the

i nt dewgsrestapgdaniehe d part of the separate pieces,

. ccia ; 0 " . c S . _
A R A
cohgrainteNsH$geks ianresult e tldu intergnediates sphenbidopart Thfathd Sepagdte pieces,

the case if the cubig logic oy No 6 is manufactured
cSERAI @ i, Y Rt W boiatiech PRImPRoAnd TR be efier rngthened
or Weédind Biggé" i siz8 ABfing EARRLSHIN Tha is 2BNEE AR if BR dubicWbgic toy No 6
_long radrus. That's why we suggest two different
is mangfaotused m theaway thet cntiin dpgih éoysuwitle Nooig axe, ey ifNodth its six faces

Ver.si o 6a j s of nor nal j ¢ shape and ver si.on . .
cofgBierd el Ractrof e il TS B SESERPLHD figfRat versions n
madufetRBg thelbwtic logaopMNap; derkiofNIBags 8Pa REkn 8libit BRape\ad version

versions is _in shape since they consist of exactly'the

Noghnis Wishritsr fages conspstingiod spherical parthiof lowg eadivsorlivagoly difference
beRGRA MOSHHPIGsishd %eini %%p? rsﬁn% qﬁéyo Eor%?ﬁ? Q)?Cetxhﬁ {IE:esame number of
prece °d i s ‘been

corner cube pi W he "so ntertor
seismate @ibcesso that the said corner piece can be

ed and,  rotate ar ny sem - axis of
c

sel f -cont ai nd . .
TH avqriioadas BemuSbls iice BcPaAGth ol cobasd g thinComer cibe piece with
G QONEAHoR 185 DU, 1S (REOBE SHACLHME il @l QI Biained and

the six caps of the solid, that Is the central piece

rotafe anomud afpsemi + oxis efihe thihat dimensierab réctangolar Cartesian coordinate

' ntled, 1, Thi ol ution .beca ossibl.e based an, .
RS sBshREh B SR RO STHEB RBE ¥ pices o
ca@iHage, \bb bdtusd et the bad s aof @smEntitit h the sem -axes OX

Qz, of the three - dinensional rectangul ar

L "%iis selytiembecame apssihlebaspd pa thedfa e wing ofspavatiops: 30

o SSRGS F HOEREL e RIS SRS, o, of
thd Nrd2eQl NimBkictal 1EAQALT AReShn 8dintledNstem angles equal to
tanw=a2/0, tanw=\?2, therefore ©=54,735610320° (figure 1.1).

b) If we consider three right cones with apex to the beginning of the coordinates, said right
cones having axes the positive semi — axes OX, OY, OZ, their generating line forming with

the semi — axes OX, OY, OZ an angle ¢>o, then the intersection of these three cones is a
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cones having axes the positive sem - axes OX, OY,
their generating line formngswth the sem - axes
wWQXp04@¥3490Z an angl e cp>w, thenh the intersecti 8BaTAR2004/000027
these three cones is a WO 2004/ 103497 6
; [ S Al f Nt J S| Vi 40 .
S oy Iy i doushp BithClthe Bditholt GRNSHHRGNS Sy agox being
logagasioatdbe begintting dfshe noondipatss (figree d )y off cyailstsral §ptgtica? triangle cross
iangl e cross sectjon

2 of ilateral ,spherjical  tr ] .
se(%tyfoln)g g:li%uﬁel%s Wﬁgﬁ C.B tbygel S&’hﬁrﬂﬂ% Ismf%ﬂe i p;eaegl% geiacides with the
cobRralte BegindfigdThe Wnkth $i@e skIR® Bfltﬂéastaﬁl_ss(g};h%g(%aﬂ] .Wizﬁ‘lg}e ihEases as we

|l ength of the sides of the said spheri riangle
approagie i subgsapgx. Jhamsniverc Axis 1of the seidagpbrnoid selid eninciles with the
. AX| t sai d sphenoid solid coincides with the
d |g§(§)‘r€fge%ﬁe‘t he cube. The three side surfaces of that

The phesecdide swrfices af ehap aplicholdf sdlidears Wakts FSh®kutfiiR®s of the mentioned
mentioned cones and, as a result, the said sphenoid
cougs| ffl. A5 ety ghei spid |wRhanAidepolish canurqtalgeingthe tinfgrnal surface of the

| ' i axis . .
colf UofERE okl ctERohdify EO1 3PS e r e iRBARE Bmi — wxis of
thedthreen sdimendioma¢ sctanguibaCaGaiihes balinatogistnataesy st em

Tl HE S apt et e B RGO CEmtien i g Ry esnts g spbere
bein@BEREH af theBosraRARE %?ﬁﬁmg,e% bt elgW@{(?gh%’iﬁarggel to the

cut with planes parallel to th pl an
plajey KYas 7 s iwedhasiacsnpillewbic pigveswhokeatjagoahl apdncidss deith the initial

ol UG AT, 0B B9S0Bocll LS, Y Hipob b s
piese giveatsethd geiiral forrg b @ thesgdnbel SliperoXlthd esbdpicedse alltthe present

. general shape of the corner pieces of all the presen
IvERRONFUbEH(Hgureek6) f i gure 1.6). It is enough, therefore,

It & pbagR iﬁﬁ&%ig% ’tI) Btreind ,ﬁg&_féi;.%g_%iﬁ 'ﬂ%gf_%%e}ﬁesﬁ.}ig?li, b1, 5.1, 6a1,
6b.or téy 811p 9L, id. lguitl. 1, Hie ardérf icefindrent tlactmified ranabictafing MRty of the

corner piece of each cube a%gordi ng,to t he ];éresent .
corugr, Reee B earh, cpbg aggpsding tpethei yRseat syeptiopu Jasthe rboyernmentioned

ﬁgtgj_eﬁf dhk 36a1t‘§ ﬁ:gea]%l? Qed MR orel leqsgér%iblwsﬁ of ﬁleoéorfnc%}ipig%[%fgl’re first part

| eces; I | rst part 1 C Substanti a
whichds sulbstantialla cubiatthe lsedond gfartawbishiis af asphiealospliesdidpkape and the

. .. third t ich js a.part of a sphere.
et Wit ¥ hart G aer " CoBwante Ghoofigye BIebghe prove that the
inventiori$ igified Slthonph it Ealaliyf %@@h@lﬁ nidre fHaB @b ¥olRIsoduces nore

than one solids. The other separate pieces are

The, pHhwgn senarats Rieces are paodisas evanyly dhel sathe way shd tlesitt $tape that depends
> -t | 8CES- 1 RI i the final solid is
on gﬁ?ﬁﬁelg&sf'hé?arc Qggnfhgaﬁhsp‘%zlﬁogdg%{geﬂ ; K o?oql‘f'flé Sphenmé part, for the
confignfatign reeft whith af leslsi €uradonicah stirfices fare QRIS @hn TV AL Same cross
flr e ﬁsed, ) c%ngtgave .the same cross section all over
secfipn aff oxest i lspath ARt EPBsSoNRPIaRItSe Whateversthe case, the shape
£ BN BEctioh i j i 5 eGh fivezi
of 48t ias i LIEnSHSAR Gt (S 0SSIASHHLA B o
of ayhwherical quadailaseraliherconfiguratign efthiy ¢anddal sphenoid part is such so as

rilateral. The configuration of this conical
to GURET1 B Rt it e P er e, bstpehopaoRnS Whereby cach
sepa@papidéLisihReduplbe 288 QuFpdTRA! byOReHeighbouring pieces. At tPfé same time,

recesses- protrusi ons whereby each sSeparate piece
the jcppligueding efdhe eenical pRhsneid dalyin icombinetierhtyish thertlyird leea part of the

pieéts &&?essgéﬁ@raﬁ 'sﬁ’r:erical recesses-protrusions between adjacent layers, securing the
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the configuration of the conical sphenoid part in
conbination with the third | ower part of the pieces
wonrestiesvgener al spherical recesses- protrusi onBCDAR2eED00027
adj acent | ayers, securing the WO 2004/ 103497 7
: t apk:l i . ction, and .
sty o ol ord g e Bert MERERAHIL O QR Blexes. Finatly,
thélavedr lpyst of theeseparaterpiqeas is agfiedelvd aspiae at of Pphed@s shiell. a

1t 358 o P i) o 4he B il b g P rconss L Fehp3 o gesater than
541358 @3d-dyvhs ﬂl'éeg%hﬁ rap{?b %‘inciags $aR0HO 3o fiBEks &%ﬁ'ﬁ']ﬂ&.e However, if

t
apex coi nci des w t e coordi nat es begi nni ng.
thegomsy apex i ves Jo tthenegative paeof it ssnit-oaxi of netgiidn, then the angle @1

I qf . the sem ~ i f, rqtation, then the angle
<ol e, gt ¥ B 6ol bl afis e cafiascialhvien e mumber of
layess inbiRask@se especially when the nunber of |ayers ‘
i ncreases. W should al so note that the separate
Wpishewd abjo refe haiube sepasateipiesgs off eackt evher ae finedem a central three —
Yo i I ' r se .six |e are .cvlindrical .
iRl IR R BoPR Rrd 4 bl 59 of Pl i T ix caps
ofwdatlh ctiee withth® ppprapsiats ceews, Thé@am it if [iat cénfral Barate pieces of
eg%ral %ﬁgarate I eces of each face, whether they are
eagh faop) whether, they azg wisibls, ot Bot, A< PRPrePHigiely faemednbavinens hele (figure

f i ; r i S .
1T SE0G hic) b SRET OIHT gl FHBP Melog: PRI i bunded with
approprintgssplihgydigerell.8) Tha hay\wd pumdortingnip sintilantp ihs seppuirt af the Rubik

&o the support of the Rubik cube. 15 Finally, we
“U8%ioul d nention that after the support screw passes

Fidlly 08 Rhéll@ nieatién tHat bher 68 Qﬁ%pcﬁf sdrB® pakdee throGSPAR I ¥ the caps

in the ones with an even nunber of |ayers, it is
of tlg eylbed, espedially inithe ongsl with jan eperevembdrtafdayers itk eouppe with a flat

' f < Ih esent invention is fully
pk%ﬁ%é%%?%%%i@vh%ﬁﬁgﬁgaﬁﬁgmﬁgg&gc@%od know edge of
Thei preseht inyestivet & YullyFonddrfiaéd bg aspohet Whé Qad 8 ¢d8d ARBKIEdS of visual
descri Etl og of figures from2 to 11 20 accomw ng
gepRelrpr EQkribati FRAEM ithiic alidapraselyig denerptio) offHigures from 2 to 11

kSRR Bt G P D) T

—t

e manufactured in
a) $be evealtiondy 8 uaifidd bwestévedrodyy. | nvent or cubes, that is
whi_ch, hqwever, present

2X2 x4x4 and 5x5x5 cubhes,
b éﬁl?b%ﬂé‘_"nd‘&ipm"ﬁs tHeP Pofdei BHuiarsiey rsevesplawayscanth by several
invieHidR (cuBeY, fitht i DRBYL 4RALDhEITBx SDEdbeS, UWRBich,| hofwe hll] ?éﬁca:nt problems

3x3x3, chJe_, is included in that invention wt
durigtheirpolatipn.cat i ons. d) It expands for the first tine

| dw de, fromwhat know to,now, the.logjc t .
o) offle SR ool ORI Winclio Pt R BB ey e i cube, i
inciN@led In that Bweritiod weithymel hifod dodifitdtRment | ayers per
irection. 30 Finally, we should nmention that, because

d) 3¢ exneads g ghe fiest Simenerlgwiden fomeyhatave kpow swstootow,ethe fogic toys
sergérégﬁ”psiﬁ%}éﬁggﬁg :éﬁgic g%apt%ih@ lcoa{hepljnﬁﬁb%f' ’Not tﬂﬁ o Et'l?eeéub%fvw‘%l?ilij different
layers per direction.

Finally, we should mention that, because of the absolute symmetry, the separate pieces of
each cube form groups of similar pieces, the number of said groups depending on the
number K of the conical surfaces per semi — axis of the cube, and said number being a
triangle or triangular number. As it is already known, triangle or triangular numbers are the

numbers that are the partial sums of the series Z=1+2 + 3 + 4 + ... +v, ie. of the series the
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nunber x of the conical surfaces per sem - axis of

the cube, and said nunber beigg a triangle or
wonrb@angsddar nunber. As it is already known, tr P@mR20@000027

triangul ar nunbers are the nunbers that are the

dﬂfé‘?éﬁée‘ﬁe ﬁéﬁstgg ];S}lée(%gst ﬁee{ewg Sggi‘#féézgi“ gnsd' case the gé_ne\fal term of the
sefRiSTis GR20I04/ 000027 difference between the successive
ih his 1. 1n this case ﬁhe general term of
@ﬁ@esgé? 189t he RFesepyinvengiopoge cakeasily €11 of ¢ he
PRlpd MANGE ARARE G pe of
agl I 1e differ en] gégl?g at t@%ﬁléécs)eégélgg%bﬁ% u(igigﬁteﬁrb?f
bo\, oHed dresddisdernible kpﬁrtsr bﬁeachrsepardueqn@:eﬂﬂblwpﬂapars wachleslamibstantially
ece;. t he upper rt .whi.ch i s substantia .
o Bt Vs BlerEpd e RS B 2P & Spiee PR stbe ahd the thind
C%Hrﬁﬂhlcﬁ t 6f SHRBR ot alsPRorichli ghell. part V\fm chis a
gart of a ere or of a spherical shell. c) The
bbRee abmmm@m@ned Eecessseprotrusions sndhe differentesepiticepieets whenever
pi eces whenever necessary. 10 d) The
above nti oned between adj acent | ayers general

dy phigr hlﬁtﬁ)e-m@ﬁﬁﬁedé betiveei djpcan Slayersl\/géﬁbhals%ﬁéﬁ@l ﬁféc}ﬁsses-protrusmns
ayers durin

of co structlon and gui de_the
r o‘?’gﬁl S5 Hisraiabikt 1 £RBEicHion ARG Suidgihe, layergrdpring rotation around
1=2, i.e. for the cubic logic toy No 2, we have
only (3) three different kinds of separate pieces.
ILTHeiscwhere K—blaad &N=DkEPX g @e2fot thaombit dogiotey Nei 2Jhwe hake only (3)

i B EEC3t Bl pBbedt b Sobia s 1 e, 15 st ot i

suﬁlamﬂls%és mueﬁﬁsle t8lthe @by G, heShhBedifte ?:Jb%e DOpfigURED 2R A in total
piece 3, the cap of the cube, and in tot Si X

twelversimzlar piceese sll af homuikiblg toi tbb éost wset hud pioge Jstbe cap of the cube, and

i GAEH Kl 555 o DGR Y o B! D i

ceitral) threkn- dimghmicl blill.ctoss Zhaz sippotisZheZeubd{figdrd 2)we can
ee the cross sections of these ﬁleces 20 In figure

In Sgeresd- lela B-sbe-3-h@ad23nk we cen soedhesrosksepiirns o these pisses.
' It
In et O 3TN Son BT R e Aifobopt RARE My BF b, blSed at i
positient abugatlt thetdos-visihld eenttab thireg urcmnéhsﬁ)nabsoiﬂrcrss&hiﬂmmports the
eonmetrical characteristics of the cubic logic toy No
CU%-where R generally represents the radiuses of
In GEMNEENS WeCcah RBE fHeGRbmEH ARG afactdilicsHEhd BRES BRI 2 where R
gﬁ!‘é 25 confi gur gtcgléon ofc t he |cnt ercnsal surf acg)g{ Oglqi]o whete
gemnﬁb' E?Pléﬁé?mi? éheeragluwe@f congerftiig up@r@ﬂ?sm@casathasae rebessary for the

n rate entr es of the
cm%f@éértﬁ%‘ fgl?e m{é ey it ?8&}%95 ?eﬁar@%cmecﬁﬁ Tection on
In fig@rermnN v é‘ahtﬁee ﬂfeeplisitﬁ)'n dfthe SeparAé bBARKIL 91&@&8 Sfahé shtermediate non-
cross that = supports the cube. Inflgg 1d8Wecan
eC 0

visihle lapetein saeh diresonfonthe ngeysitle ecnbiab irpepgional solid cross that
te non-visible 30 layer in each direction
mugghgﬁg?no% visible central three - dinensional solid

In ¢igmes2.8 hvad can see the position of the separate pieces of the intermediate non-visible

layer in each direction on the non-visible central three — dimensional solid cross that
supports the cube.
In figure 2.9 we can see the position of the separate pieces of the first layer in each direction

on the non-visible central three — dimensional solid cross that supports the cube.
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supports the cube. In figure 2.9 we can see the

position of the separate piecgs of the first layer in
weaoli/idseoecti on on the non-visSible central thPGEKH&mMmmM27

di mensi onal solid cross that supports the cube.

. 4.1 I f
FHZ%@? {n V\gﬁg‘gé @ee h ﬁx@%% 214%{ ﬁgﬁ%%pe Ef p% (l,%l 10 I {og t2()>;l‘he cubic
logip toy Noh2: consist< of tvegytye sewogn (\2‘5’) %ep}mzli’tSIIﬁchs ﬁf tataledidng with the non-

vishi Bkt kel RSt pficoss Yt uparbiife S48 1 d cross
X WhenSiHAPA{d N—Q@ﬂ £ QQPH Elg 4. e%dﬁc%gm%e'ﬁﬁﬁ Hye have again (3)

2x1+1 = 3, i.e. the cubic Togic toy No
thrge &inds (of diffgenth sapera pmsesofrhducbﬁer pivee 1s éq'mraﬁd) and in total eight
siofef fétes, SAIGHE 15 hELS ot Bt ple® Aot 2f and in tora

twélhe sinfitae rpmds alllevigible @6 tRe ﬁédr,gwdeﬁ&n?)p@ecs I(ﬁg&@taai) the cube cap,
wel ve sim | ar pieces, all visible to the user,

and ;i 4otal, six; S@@éar@le%u glivisible ) thenioycusee Ib@ély, ﬂ@nldecren4 is the non-
visth, ol byt T Bhoi PR o ok s h Ol bR 33 .

In ﬁguiueﬂérisl (ﬁ]%tll 3412, 8. T o&scahlzas tiRU@pSFdestidRefGhdde different separate

E @,uth 10Inf|gure3311,321 3.2.2, 3.3.1
FI@'E s-sections of these di fferent
In ﬁgﬁ?@rﬁ’.& Sve PnCReThdd¥ thilE idfres Rﬁl:&f‘&srheﬂ g)f)glhgﬁ”él% g with the
we can see these three erent pieces aced at”

nowtsnhle esotret these —ashmngsmat mwmeossmlmsupm Ithse omet r al

nS| naI cro .hat t he
In 83 e I R TS BB o 1o o3
In Gip@edCT okl c&hlséétl@fmt%ﬂﬁl 40 bF tHeORtk(ClajealdNg wWith fe dod-visible central
figure 3.7 we _can see the internal tTace of the first

threeyy dimensiond) salid srossidatmapertsibeicube ent ral three -

o B S OO et B Bl i
noﬂl—ag%ﬂaﬂe dentrelathieedi dimerisional sollidReoswittidn sﬁqﬁﬁrts g cubesi bl e

entr three - dinensio solid cross that supports
In ﬁﬁ‘éreéfé) &' GaR spy &t?rS@Ct?f’gOa@ﬂfc@F?r%@aﬁeHéY% by apdptegnediate symmetry

plah@}:)f}@hg%%@te | ayer by an internediate symetry 20
pl ane of the cube. Finally, in figure 3.10 we can see
Fmﬂllise inifigare 3HQpwe ofin sévetheulviat shapgi af theycubio 13gic Towe NouBi The cubic

t Qy sts of seven (27 par at
loglePRYNb Boqith TIRGHE' rh @ESrbines GeSfohddles fEa Ik the non-
wsibleraeﬁtral tHieBehimeanabolill drost BHS sigpdtits eRest s the

cube. By conpari nfgtthe figures of 'the cubic |ogic toys

By qemparipg) theofigrey of the qulb@alpgncrtays Nnez auhNo23, i iisclbdrethat the non-

t I S, Vi '
VlSllbﬁeﬁﬁegFlg(?\lgtgg ﬁﬁ? th%{(p{qﬂ? 3 Bé{congzé Sv1s&§ S%RP] é W both the
cuhc.tcahsm witthe sade Saﬁhhﬁh&rmﬁ&p&ate%édzdieBesﬂ&l $hib@8s already been

L read bee? tioned as one of the advantages of
me g.ﬂé%ﬁf’ ﬂf?\&é;{tﬂiﬁagﬁsaﬁh? pregendeentiopend it preves that it is unified.
At Hﬁd poiRd it isAbetli¥osco the ﬁgufe§ olf?l?ef #éafa&bﬁgdgg aF ﬁlet{ﬁ%iy logic toy

figures of the separate pieces o 0gi'c
No Rovith thetfigutdsof tliepaparate plecehef the Rabiktoabgi eces of the

di b fi
i o Bt e Mot P i reoni PR pak af theeaate peces of

thisolvention does not exist in the pieces of the Rubik cube. Therefore, if we remove that

conic sphenoid part from the separate pieces of the cubic logic toy No 3, then the figures of
that toy will be similar to the Rubik cube figures.
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this invention does not exist in the pieces of the

Rubi k cube. Therefore, if we_renove that conic
wepbmenosa7part fromthe separé e pi eces of thePCUGR2004/000027

logic toy No 3, then the figures of that toy mnll be

In el bRt N 3 Sl 2 e 166 Cpichl iRl part is not

nedeSsabyTk lwahslic A%ady iBSinkd thdRuBRBub& do&Pits HRésdn tp%’bblems during

is not necessary, as we have al ready nentioned t

its Rpesidkeubinge The cconsipictipn.ebayrveprofbihe pbigUpgiagoy Ncs3 gp sy way this
inv, rlﬂ:lonl\%lg\gg%lgf l%%nl?eteﬁ% dlﬁolﬂjt tH Mg)\((?\? osno?éea%gg ?gﬁ}' £ (fggaglr(])n of the

Rubmdﬁbél biit ih @rdefps piode slewﬁiehnmuai@ @uinifiddemndpequehi. on of
the 5 Rubi k cube but |n rder to prove that. the

HOW‘PV@ntVYeothlqksth%FrﬁhF A that crpgal spsRgidapart ipghe Rupik cube, which
is % . %ﬁ{%%’ﬁ foned cBﬁl@ﬂ s%ﬁ%e%%tré@k@ﬁ cHydthQ ésehtnm%}ﬁlon is the
abik cu e, chﬁ

ist result o e nen I oned
maordasal wayy iipde mavntsemtabm&elttyrst trailp nets emichideviere satisfactory and

s the main _ reason W, .sev raI i nventors
with3 perie e ERy o et fie SEE R oot
Firfd g vad bﬁlﬂll@ﬁl@ﬁt’l&ﬁ&a ®or RBRRHARGHNY teBsbnb RBS orl tBYklsy assembling
toys. 10 Finally, ould nmention that only for

of ﬂmwnhwe twhenrlﬁ—z eqbbh@: &mlaﬁtobuttqm whery, bestbaisphoarg witf Ry radius,

t he. cpbes | ast 0
shawiE i B AR o RV Sty 1Rt ) By A0 ggme radis
on§Ndr Ihé ,coﬁ@giirﬁldheof)ﬂfel ﬁfb@h&dﬁaﬂ’eﬂ@&a’t&@ﬁé’cﬂ@t i ic yisibldler nof, without
infl the sane radius only for the conflguratlon of the

ﬁ‘@%‘?&r@élgﬁlﬁf‘éalltﬁyﬁﬂlem%r it is visible or not,

IVWWHQ&#‘Z a&& NJ%?CD%%&% ?%19%1@ Qnbic IB%/ c Qf)y Ei%&@ 9{1@ 0(8?1%( different

kinde pf Nepadate tpiveese Pace 1 Ghigure 4. ]dl dnﬂen eastal elghtrmimla:lfpleces, all visible to

separ at e ces. e 1, (fi ur 4.1. and in total
g el g ADegd ntpal g gicgesoal Visfhlg tp the user,
pieée 3 (ﬁ@ﬂé @r 3’3 a%ll ﬂ'ﬂ&{al' tvehBf ffur ‘éﬂ’ﬁﬁi’ ¥1et:é§1%]liih§(i¥%lé @J the user, piece 4,

pi eces, visible to the user, piece 3, i gu
(ﬁgur@}l 4a|aud nmtota} treielve weniley pibeasy alb nm—mxblegﬁoéhégser,a?1¢ce 3, (figure 4.5)

o Ly iR oSy e PBrScaL rom gl B st afBee, (e 46,
thdk&@rof th astic Pgic(thy Mo £ ahd 3 t2A) sdnslmilar piedes) alltmn&hsible to the user.
f our S|mlar pi eces, all non-visible to the user an

Fingllwda fgure 4.7t éamses)the nerisiblpcentrat thseccn éﬂ%er!s@g@éotl@yross that
su ré*thca&{%'n total six simlar pieces, all non-visible
o the user. Finally, |nf|gure47vvecan see the
In figurey 431 1HU. L elB.1 ,54.4.1 .42, 4.5di, demi b mahdb.2swé cah see diescross sections
that]ﬁ§up orts the cube. In flgures 4.1.1, 4.2.1,
of these differenyiseparae piecss. 4 5.1, 4.6.1 and 4.6.2 we can see

In B6reCd. 9% SRCIeL %Fﬁn agéncfﬁfletltl@ BRBedioh tREs8 M3 ER ik placed at their

preces. In figure 4.8 we can sée at an axononetric
pogitioseaengowith esswomevisible rcentral fhise e sdipkasienal salidi dregsrthat supports the
'ﬁﬁﬁg ions along with the non-visible central three -
SI onal solid cross that supports the cube No 4.

In liBudel A9 R danSscwBhe MberfiiateNonl-VisiBl Mk ad SadhCdire¢iisn Rlofig with the
' ayer in each direction along wth the 30 non-visible

nop-¥isitiegeniml teee— dimgasienabsndid cxesisithpt spppeststh@eubsupport s
In tﬁgﬁre MPE we can see the section of the pieces of the intermediate non-visible layer by

an intermediate symmetry plane of the cube, as well as the projection of the pieces of the

second layer of the cube on the said intermediate layer.
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In figure 4.10 we can see the section of the pieces of

the internedi ate non-visible gayer by an internediate
weoepnarns47 pl ane of the cube, & wel | as the preCeaRrR2003/000027

of the pieces of the second |ayer of the cube on the

In 2%1#: d&_g&gﬁéfg%{)gé atI aﬂy ur & r%oqyes:\ggrg zl%e é(énéwsntble intermediate layer

anéﬂmrsupptrtddmrxit,csﬁ«&mﬂllmr bﬁt@ennb’e visible inter rredl at e

l.ayer nd t he su orted on.it, . second
In 63158 415 9 Gtives 3 PO iCRbIGHOn 5ot Bideibp second layer along
with! @k 88 EinAidkd Rod-Visible B ?éi efnﬁeché 65/ %lﬂlé"bf aPHREY— dith, %rf%lonal solid

the i nternedi ate non-v [ ayer and e non- vi si
cnmeﬂmtaumbﬁséwcmbdlnenS|onaI SO|Id 5 cross t hat

o JHEREY A7 vt Sl o bt oo BB ENARE 414 o

In GigilireSE 4 teCcadxdes the bxtbmaP et of ik SR6AN thybAWAR thé inferhf}Biate non-
i ntermedi ate non-_ visible | ayer and the non-visible

visiodth fayen amndh theenon-visibleresngralathresot-i dimensiensl soligk croap gt tsypports the
l? cube. 10 In figure 4.15 we can see the internal
ace of the first layer of the cube with the
In figireVd. 55 bleecan Genthiedihtetdal €@e of dieBissiapsralf thobuld Wit 8% non-visible

t hat ts t Fi [y, f 4.16
ce'g@i’ SUpﬁﬁ"ﬁﬁﬁépwﬂéaﬁ i ek BPPRS 8 Bt he cubi T og,
iNigthe 4. 1@ e B s&ORE g%ﬁlé’thbélrb ?fas\ﬁfi%hc's el @bic loglic toy No 4,

sur acés of the separaté€& pieces o two conic
forsﬂhpfcmﬁgurplmn gbtlie intedial sutfacen offthe kapatdte peces of which, two conical

I mensi onal r.ectang r L an coar di hat system .
surfieE B, S LECCPReP o e g s i ehanga Cpdeei Soordinate
systdrh @aye bBér Bseldd The SRBR' BER toli 196 €F coiistOb hindly0 'i‘ﬂleV\(9t95‘ separate

the non-visible central three - dinensional sol

picgesods tetah@longupitbrthe nonevighipecentral e —KdlnlegS]Qn;d solid cross that
SuI{}E?t)éTﬂe&fB g+1=5, i.e. for the cubic logic toy No 5,

efée are again (6) six different kinds of separate
V. Weeess2 ald N#]Zﬁ’rlb=|282%13=5‘; he. fo3ehe cithiedezid to;( NbQB,l tRer® ade) again (6)

|nto 20 eight sim.lar |ecest
Sm(fﬁf%a of\separateipieces all] visible £ $her usgr Cﬁlllz éﬁg%fp 8dagnd in total

{ t
elgg\% gﬁgglgg ple(:é§é gﬁé&@ 2. (ﬁ%ul}@gd%) %sdt glnt?tal tWé oﬁf%ﬁfeglecésf piece 3,
(figirerid |32 rand) it tadgl, t\wn’e/cﬁuﬁ sinfilar gieces, picbd 4a(ﬁguren5 Hyptad in total twelve

sfiE Bk, Hecer (B P o it BB s bifecs g piece 6

(ﬁg‘iﬂréM'@rth@ 'cﬁi? 88 thembhid hﬁglc oy NB Is%@m%?al\@ﬁc §ifflarS pReds Binally, in
non-visible central three - di nensional solid cross

figuaal.7 Sugpprsr ses the Bondvisitdeibentral ithre gudimensdonl qlidserassithat supports
ﬂw u§e1 54.1, 5.4.2, 5.5.1, 5.6.1, 5.6.2 we can see
He“cross sectlons of these different separate

In ﬁgu&eﬁSl 1,5.%1,08.¢ 5438, v@.2 315. 56%6.1 '86 208060 En de€ @he cross sections of
characterlstlcs of the cubic Ioglc toy No 5, for the

t eé%%‘ﬂ?@&? ¥PPIGH BIEChe internal surfaces of the separ ate

1 G523 8 60 B0 A R LOEEST 0BT BTy Ko 5, or i
corfgutatmnanf the ontenaaduefacossifehe Beperate pieces of wh1ch two conical surfaces
per semi - direction of the three — dimensional rectangular Cartesian coordinate system have
been used.

In figure 5.9 we can see at an axonometric projection these six different pieces placed at
their position along with the non-visible central three — dimensional solid cross that supports

the cube.
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been used. In figure 5.9 we can see at an axononetric

proj ection these six differeq& pi eces placed at their
weasitiosr7al ong with the non-visible central tRCE&R2004/000027

di mensi onal solid cross that supports the cube. 12
Tn WEUROOA) 0 349 e T Hnf3R20 b QPR st thibr b YT G-

can see the iﬁ?ernal tace of theg?#gggrﬁgngéd%Q%ﬁgﬁNo5'
In gigwtecs. 1 byiecan sge e isternahfakce glithe sSedntl lager @ad is Bgurt 1€l 4 its external
fElcienternal face of the second layer and in figure 5.14

I'ts external face. In figure 5.12 we can see the face
In GfuielBR1 (Ve RuABEY @b Back Y flie iRferhbfiats Wef of B8 ichbit BeidRdyNo 5 al

,aggﬁg 5 with the non-visible cqnt%QF threg it f%b aons
with; the Rey-isible eegirpldhiee ogtimensianaksolid srass theh suppolis thd eube.

L-QULT t sectiop.of. the pieces

In FRSC1Port Rl BechE s B F et B oG GR the cube No 5

and ¢iet seotion bf theendievisivlesichirsl theset-+ dlmdnbioBA solidichRs ShaN@bports the
cube by an internediate

solid cross_ that supports the

cu@‘i‘ﬁ@ﬁﬁ%ﬁgﬁé Smﬁﬁp@%@fthlaﬁ“b‘?- gure 5.15 we can see
fi . “vish
In R %1 ot SORSHSCARN HEXEonlt it wifh 8 Rl Bl Sental hree
dingamsionaltselid trsetbesupports thgeobe.5. 16 we can see the
irst he seco n he interpgedi.ate | ayer with the .

In g 14 B 5§ BRCuthp gerond gperh %@ﬁa?d?%s I3ver Wit dhe non-visible
ceritR@thr&d P BRfdnSiohdl 8o k&8ss t'ﬁhﬂ%b}éélpts B cfipgure 5.17 we can

see the final shape of the cubic logic toy No 5. The

Finglly i figwrgiSel t wy canoses theofinal shape of theicnbic yogintaydNg 99)

in.total. al on pth the 15 .
T SRR B, R AGES, bl gy B o0 ablee Bein gt gone it e
nofi-kiblescypipal tided -hdirtesbdnall Sold SIEE e FFFortsGhe RUKS /e ne number
in the cubic logic toy No 4. VT.a Wien3, that is when

of peceysa in the cubie lagicloy Nadf aces per seni axis of the
- di ignal rectangul ar Cartesian coordi.nate
VI, SRR 5058 B P lcon FbEy BPcoenHigicof the tree-
direR¥io 16 FRirikbing ! o= Ye-hawv :
di f? er ént arkg:ﬁ%gs of 136%%%?21?2@&@8%;@ H%o%ﬁﬁm?éﬁ&gﬁ"i the cubic
logictoyfNe 62, whesedingl shiape il aibico wettmve §19) diffhent dargistolfieeparate pieces,

Xt f not. .Rj 1 (fi 6a. 1 d i |
of Jfih ohith; fisPiBRteathie i 1k abor WkGas Bogxdponard not
Piet©Ualfiguteenl y ah@ @i 1GaEioBl siRIlRE Ploce iphee B (fidrfWa2) and in total

6a.3) and in total twenty-four simflar pieces, piéce
twenty-faug sugilas apiggesapigcs 3 € 6pA 1a0¢ -ih gatal ¢wantydpur similar pieces,

. N j . (] . in total .
ref 8160 LS5 Sl LA S0P A0 ke B8l s s oyt in o
forfyreighitsithildr wiseesy v 6 @guid G1.6)ind de $otalivehy-RUr killir pieces, up to
thi oi.nt IJ.r|S| e toftge user_ of the toy. The non-
PURLRIEVIsigler todfe peerfdhe dost hAbe pepnvitible. difistcer Risgesathat form the
inte#RBdidleShdY FistbRYBYer! i BaE El BitloRCst @B Bibict 15&3:%?'1\‘?0 68H:&: piece 7
toy No 6a are: plece 7 %rlgure 6a.f) and”in total

(figuygeba/®) asidrintetal pyredveesimilpi pees,Piédei Hy(figaredta. B)andrid tatal twenty-four
. tal twenty- r il ar .pieces, piece 9 (figure .

s Bl f Bl B8 5L M RT, Sl LS ac i 10
(fighte26e£10)Qind in total six similar pieces, the caps of the cubic logic toy No 6a. Finally,
in figure 6a.11 we can see the non- visible central three-dimensional solid cross that

supports the cube No 6a.
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(figure 6a. 10) and in total six simlar pieces, the

caps of the cubic logic toy 6a. Finally, 30 in
woi2on4rie3Ma. 11 we can see the n- vi si bl e cent par/GrR2004/000027

t hree- di nensi onal solid cross that supports t he cube

n B Y0, ZANY, 300 6343, BN TR R INVBL 7. 6 5%U880.1, 6a.10.1
anb®a 10, whaail sdk thear8ssbectfims ¥f the fia skParate, difttrche piddes2of the cubic

we can see the cross-sections of the ten separate,
loga toyeN@ AR pi eces of the cubic logic toy No 6a. In

Iﬁ%gl%c%b??;w% %élflfgeetctglgseﬁgﬁ gg@?egff ggeggs gﬁ ok %ﬁﬁ?ﬁoéﬂ: § gl o%fahplaced at

thedd posifion 4lbng éthnthe nen visiile caral tlake-timeasionkil mahd; crss that supports
hsokld cross that supports the cube. In figure 6a.13
%@*Can see the geonetrical characteristics of the

In qagmec 64.99ive LAY sééoﬂéageomeﬁwaﬁ ch&hctbdigics 9ffthd Hﬁlﬁ& i168Ac Wby No 6a,
he internal surfaces of its separate pieces three

Wh@cm ifqrathe eanfiguration led\tbe heternali sefagee rof sitsnfepdiate @mccfn thye conical

I
sulfl e Bece, PRI P AFEPE L A i Rau panentar Cartesin
co@ﬁﬁﬁﬁg@ﬁge&ace of the first layer of the cubic logic
toy 6a along with the non visible centra

In figixect ea%@ﬁsqaarﬁsﬁ theoinfeanal fapesof the cirst Jayss raf dhe ubie dggic toy No 6a
5 r
el ARG o isiof i file Wifors RSl AN RS claP GBS e bube
In ﬁgmrﬁil 15aye cawbect the interpalcfa¢cogidcint fipyrd\Ga. 66 weldan Isee the external face
fi guredga 17 g@ n see tﬁ\z internal face and in
of theggranddayer T e cubi IQEety N 8%t ernal face of the
In ‘ﬁginreqﬁal BYRE B sdeiBe Gritlingl HQOAM hBkulO6cL P8 \x}erbafl'sgéjfh% external face

. we can see the face of the non- visib
Ofﬂmtblrdriadcmfdhcbeglmlogm tepdo @i rection al ong VVI th the

n -visible central .thr di mensi.qnal, sol.i r 0SS N
In gl &, et YR BEE of s Mo iRt YR <pp diection
aloRg GHitHOhs noh -isiBle SERA SHrée-BinRES6nD kolid\@ossther Pl tBe cube.
| ayer as 20 well as of the non visible central three

In digHrena- Hhave «w| sed the spstionnhef the sspaptespieqss of ihinkgrmgdiate layer as
Wehlrhtsq{f'{ﬁéj h@% Gisible Er%lythpée ‘EJ I{aP Solfd dGss t%gtgsu oﬁ?ﬂ}ehcube by an
€ projec e 0] e

SO see 1 on 0 separate plec
mtéﬂfﬂleﬁdité symnetonplah 6f fhe @20Be, andiveb ¢dnl dih dea iy pﬂm@cngn of the separate

u e the ipternedi a | ayer, of the cu
Pl%‘gpﬁ 633&3&3/@5 onjt ﬂk’@&r@l Shing 235 heig sy@ema@f g the intermediate
1ay@f<9fmg§aglbfog§g@§,%5£n the first three layers that are
o}

vi si bl e he user, as well as the internedi ate
In lﬁgurfevﬁasz lbwe chrayeeratian agemdmetiic pmjfccmhnamjﬁtsh &mcmlayers that are visible

to Yieoisgr s el e PR Y e @ g Ko el e visive
centth tHred@imenbioRA sOlid &8s 1S {)&@Qﬂh@ chy No 6a. The
cubic logic toy No 6a consists of two hundred and

Fingily,an @gnre(@m)wg@q@eﬁeatl‘@ fabshepe phithe cubig logig oigNavba h

h%:ha 018 160r 'I\P({ ﬁe E'sggté”‘lof gxgs %ﬁn@r @%nﬁ'n?n% eenf(%%?) fei)ara’?es pieces in

tom{]mdsngémtmﬂﬁ olr egibaehigall thisedirags®npleklid ervss that Suppbrts the cube.
the three
VLb When =3, that is when we use three conical surfaces per semi axis of the three-

dimensional rectangular Cartesian coordinate system and N= 2xk=2x3=6, that is for the
cubic logic toy No 6b, whose final shape is substantially cubic, its faces consisting of
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di mensi onal rectangul ar Cartesian coordi nate system
and N= 22x3=6, that is.for t 9 cubic logic toy No 6b,
wohosi0s49nal shape i s substantially cubic, itsPEaGR004/000027
consi sting of 14 WD 2004/ 103497 PCT/ GR2004/ 000027
. I . .
S R e PRI, v (B WirchE R B Rkt piepgsy of whih
onfyi the first isix azg wisibledo theansep Whiseeas ernextvfoar e@sot.he next

f e not.. Pi.ece fi.gure. 6b.. and in _tota .
pigef of (B LD eCRCiot el desing bt 3) g ) and in totl
twhit-dbur 5WEIRE Yick@ picte M |(BEurl| ACHSandPire fitalStviehtydfduf similar pieces,

.6b.3) and in‘total twenty-four simlar pieces,” 5
pigse dd(dgure(Ghi4und istotal)tweriy-fovr siwilar picogarmtigcetSoffiguesi b §)aand in total

' . B £ ng. i.n tal f.ort i ght
ol BGRB8 G RPE ) B0 Byl iy S0 S P, w
this peint wH fvisible &0 thelwger. PTECRSH visiblet (ﬁﬁe&hﬂaﬁemitﬁd’c fotrh the intermediate
visible to the user. The non visible different pieces
nop {yisfblg yeh ingach dirsstion af theecubigdpgiy tey Np Objasgiariecery Eigure 6b.7) and
S o b ot Y T o .
i JAGHI it HEcAURS, L8 Yy IR i i,
piepe c(digBre( Gh. Yuand i615013) tveemtly-four tsmilel plesesing- giener10s(figuteadb.10) and

i 5 o oo it 8252 5 Al 48 b Bt i o1 we

carl- 8 tAHon-vRibleUeAtralthrée A sRinaltofd 8fss AL siPBHs Ble duBENo 6b.
cubic logic toy No 6b. Finally, in figure 11 we

In éignres@el? e cnorseyiths tehalifferentrpieces lof dee dibielegicotoxNo 6b, placed at

olig.cr aat.. supports th be No 6h. |n fiqgure
BEb ] 855 W80 AR Ol Bl BBl Bl B8 o suppors
thecabeC | ogic toy No 6b, placed at their position al ong

wth the non visible central three-dinmensional solid

In figyre Oty I3ave Sambprsrthe geametripad chpmgeteristies foif gher eubdplogicoyidNo 6b, for
e j r ri f i .

o BBt g B R B ! Sl pftpes (I vl fvce conica

suifavee haed ber fised ger aémi Hieecsioparfahe tireedsensibnalireetngular Cartesian
t B{ngg coni cal surfaces have been used per sem

co S!yﬁtﬁnbf the three-dinensional rectangul ar

In GBheesd. BN weCQR sal ARL Rietiat HRID of e Iﬁ!i’stflég%?J 0§ e blc4}$ toy No 6b
can see the internal face of the first” [ayer of 't

alopg it the gor visible centrad threeddomepsinnelsolit erosothat/suppbitethe cube.

ral. st hree-di mensional. solid cross,_that supports
tn BRI WF 8 R5TRE A feCarcCn elitod [ e FRERRLANE exteral foce
of theecomddayen of the ¢ubic fidic by Ne6an see the external face
of the second |l ayer of the cubic logic toy No 6b. In

In gyarob. 1gowe ¢ e theinteyaal thoscandrin digred 64. b wenn seenthe external face
' . . Gap: gle external face 25 of the

Of{hﬁ?wf1ag§e%f%%?Mfﬁ)hcelgglﬁgl (o f)gsg)i c toy No 6b. In figure ‘

In 6pure BV varcasaee theefataofthelfndnh &isitln inteti@ltetlayer in each direction

ST et S5 - r S Gb g e
In HHRE 6BYORA Eah JoB eneCedbon dftnd k%é%%e ?%C%Q)Nﬁe ﬁ'l?eg'mg?lgftetlg%r as well

section of the separate piece e | nternedl
as phyhke news visible ceagalothraeh dimansionsl silid| @ossethtr sitppbtts élte cube by an
ional .solid cr.oss,that supports the cube by an

. di
mt%@%&%feesmhgtpém’ff t#e0l ane of the cube.

In figure 6b.21 we can see at an axonometric projection the first three layers that are visible

to the user, as well as the intermediate non -visible layer in each direction and the non
visible central s three-dimensional solid cross that supports the cube.

Finally, in figure 6b.22 we can see the final shape of the cubic logic toy No 6b.
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In figure 6b.21 we can see at an axononetric

projection the first three | rs that are visible to
woOherdusey7 as well as the internmedi ate non -vi BCDIGR2004/000027

| ayer .in each direction and the non visible central s
HehduBe: R [ o] I o .
THe Bl BIE5 TR SR 97185 bRl SUGRLD, (219) etig pieces in
totahalongwith theoapinevisibly chitra threaA@inR D66l G3UDFodSihat supports the cube.

0Q4/ 000027, ,T cubic.l.ogic.toy No 6b consjsts
WGl dvaomh A st Sk ST befieentes P desiomn of the cube
Nd&"&@iﬂl@ir@ﬂﬂs%ﬁdﬁ t he non-visible central
t hree- di nensi onal solid cross that supports the cube.

Wace By ditlys mhan ivonese thineer certieal snifycedipief seminexis of the three-
O R eGPl Pl Wiy SRNGB Stlas o s for e

cubler lgic doy N 75 untioae ethal ShapseRdl subNtafitily &b, tily B8es consisting of
di mensi gnal rectangul ar Cartesian coordi nate system

sphggigal\sur ﬁslgﬁiglgltﬁ%}uszt W4t have again (MR diderenickindgpf semyate pieces,

W afe altkIRBR thichBhses BARE b3 Substantially cubic, its

_faces consisting o spherical surfaces of |ong

Piacadi (figyrevie1 handeinagial Tiiglﬁtlsﬁl)n'lag:;ﬁéces,thcelﬁ (ri'@ﬁreO?.Z)Sﬁﬂﬁﬁdbﬁl twenty-

i eces, . which ar jsible to the user of the toy.

foulf Saflgr, mieqesy e (Beurs 7-candin ttal eeniious siles rpicces, picce 4

fitir€ e, andl ' f | B ;

(figir€ 72D, arldl BCGBtat tivbiGUSE SmfAdr ﬁ@ge% gseE@tSaﬂi%gﬁf’é?g§%Fné Hiotal forty

simlar pieces, piece 3 (figure and

cightysimilar foinges, spiedel 6 (figiire cB6), and &t totdl tveniygfoue Sitflﬂh) meuds, piece 7
' t. - f simi | i i 5 (f.i
(el 7°h Fna Y oy Y i PP g B (BPE el i Tl penty-four

sinfilbit @ices, Ppiéde AN@gire 7.9f ahd iNesaY theiy-feirNdidfdr ?ile@éé%d piece 10
piece 7 (figure 7.7) and in total twelve simTlar
(ﬁw"egég, ang| ig d@tabsix simifar piecess theaans pfithe eubie lagietoy Wo Bur
15 Sing i ' (F-i-qur and in.total.
Pty 16 oy AR NS f BBl Bl o
supgods ithe dube &o Bi x simi | ar pieces, the caps of the cubic

in B0 1 i A s L WS T 850! a7 102
e e URAEL Skl RPNyl B gl i e oy o
7.7.9.1, 7.10.1 and 7.10.2 20 we can see the

-S$ections he.ten di.fferent, separate pjece .

In lg#lﬁ‘? ?'eﬁc‘&% cdn feggil% t(etno%)ﬁ% nt picces ﬁ%?lixegﬂfbgp l%glféo%&ociﬁféced at their
posiiivm 1bsg twith thiefoprasible ReReAhk-diRensioril Solldogbss fay lllﬂg)orts the

7 placed at their position along with the non-visi B
cubgentral t hree-di nensional solid cross that supports
In £ ( 5 i .7 n s t he .

8 900 e I LA S0 R 5 Yy Y, o
configufation tofi¢he imtemiisl Gurfades off tiaf sdphitd pleedsrst wisith fiR&Esordal surfaces

the.separate_.pi eces of which three conical surfaces
per g dgption pb i HhiccofimeRgonah eedenuie derisian coordinate system have
bech@§d@ngul ar Cartesian coordi nate system have been

used. In figure 7.14 we can see the internal face of
In figwse f7ildswe lcaty see {herintemad fade 06 chia fiust Bifert pre sembiigection of the cubic

logic toy No 7.

In figure 7.15 we can see the internal face of the second layer per semi direction along with
the non -visible central three-dimensional solid cross that supports the cube and in figure

7.16 we can see the external face of this second layer.
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30 logic toy No 7. In figure 7.15 we can see the

internal face of the second Iﬁyer per sem direction
walkongondth the non -visible central three-di FEMKGR2NGEI000027

solid cross that supports the cube and in figure 7.16

In 71960 bAE s@ e ifkgh i Y Sl ectidO :
20047 103465 16 BCp) RS tal, P55 o83 (e 1356 B0 b BfectigDptons: with
the @en t-wieiblencastmbithréeadineosionah soliicrads [t esupperts #RMGube and in figure

j ' | it h - vi si bl tral
7 PR R AR Pt och ol BElsit ' Supports he cube
Indigdrd M1 v seé (HSLME of BR idREnddife BRI BLR fdﬁg&%og{aéong with the

this third layer. In figure 7.19 we can see t

cegjral thyge-dimansional salié croay et supperisthediubect i on al ong with
fral ee-di ional solid cross that.,

Ins%p D o?'t2 g %éea%csﬁé 215 © ﬁ%ﬁg?l}ngﬂﬁjs Sgbagge ecg%ﬂ%@géntpmedlate layer and of
thes emini-disiblef cérienl Spsr difensil eliaf ciode thid SLpRMsAR cube by an
. Iﬁ%géland of the non-visible central
mtg e SyREREoplane ofghe euber oss that supports the cube
In Bpudd 7.2 1IN4RN BRdLAt t ube .
R gure 7.21 we g%n%sg%rgg?ﬁ%dnetgé gﬁ%ﬁ‘g{;orni g’%p{ri%?eegf# gzﬁrers per sem

dire¢teont Home withrthe iteryedmtelayersiandach dfedionesll b whathaie V%sible to the
with.the internmedi gte |ayer. jin each directiqgn, all o ]
st b e b B s wors Villerocgitet Heesr Greamigind ool fross, which
suppgoetsiBdcubgl Si bl e central three-dimensional solid
.cross, which supports the cube. Finally, in figure
Finplly an figure 722 we cathsseftheiinal shepp of e cubie logibtay Nogi ¢ t oy

e 1 16 | oglc / consi.sts o wo hundr.ed .
Tuic g 16510 3 oS gb by Dfe SRtz omaiegpigees in total
along tith the moan visiblestdatral tesy-ditlendibiiad Solili EBESIHANAppsRb kR cube, iec.

cross that supports the cube, i.e. the same nunber of
thesppe aumber olpigass axinshe cybiglogicitoy N 6. VI 11. When x=4,
atyi four .cal .surfaces per sem.
2 0 8y e A il TGS PRt e e
dingpsipthlnatiengylat Cartesich bbord@dute=8ystenh ahd iM6=R=24PB, that is for the

I c. | ogi ¢ t 8 ose final_ shape is . . .
el lofic A, Ne, SY b, 4l hag 48 SwbRaaly (sgbist ita e consisting of
spteHbArueBéesSH hAs §8diks, W 'Hgveg g;glﬁiee%jﬁﬁq rgrlgir}dlss) of separate smaller

fifteen different kinds o rate sna pi ece
pieess, phwhishenlyythe Hiestften ate visible 40 thevissi bf thettoy herensthe nekt five are

o ORI gt B AR by LS it B2 PR 5.2 and

totgliteeatyXoGdf sigiiltiepBees) pRes3 i(Hgurk @t B anklViE REMT fiRid -mﬁlﬂl’ar pieces,

. pieces, piece 3 (figure 8 3) and'in total twenty-four

piecq ﬁi(ﬁ&%fe D, in tpfabtveenty-fofi gimilar ®iedys, piede iSn(figuteas.5) and in total
v . £ ' iace figure 8.5) and .

I i GO SRl b e, pce

(fighfei §T) end is6 fotalntveinty-font imilaweivicys, frksse 8 (fifukeB.89iaRE &$ total forty-

.piece 7. (figure ? 7 gnd in total twenty-four simlar

cighl sipilar piosies, giiecs 4 ﬁ%%ﬁ 9% and inyigvielifarty-cright sitgilar ypicces gt piece 10
. . . . € £ . ] i n |

(e 107t 08 618598 SIS, B oP P Ghle e v o

thegoy10) and in total twenty-four simlar pieces, all of

Thewﬁ'oﬁ hv@iEE H]th%lre?llt epiéc%s ttﬂgt kf‘osi‘gar tI?J intgrtr]r%dga(t)g/ non visible layer in each

direction of the cubic logic toy No 8 are: piece 11 (figure 8.11) and in total twelve similar

pieces, piece 12 (figure (8.12) and in total twenty-four similar pieces, piece 13 (figure 8.13)
and in total twenty-four similar pieces, piece 14 (figure 8.14) and in total twenty-four
similar pieces and piece 15 (figure 8.15) and in total six similar pieces, the caps of the cubic
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30 The non visible different pieces that formthe

i nternmedi ate non visible | ay e in each direction of
woOheo4ciobior | ogic toy No 8 are: ‘piece 11 (fi gur eC8/GRR)04/000027

and in total twelve simlar pieces, piece 12 (figure

' i ) L Ar plec : . .
o N e Bk A e Ko7 B 58y 8 Bimensiona
solid emesthapsuppertd the(cibgNbe. 8. 14) and in total

tn e 1 0 G210 b ¥ Pt 55 8808 P4 EcfadpslibrT8ng. sz, 8.12.1,
8. M0 ,20941 18348 151 7wE %%&%6%9—9&?&# 89t Bﬁé(en'\giﬂi%rent, separate
I fi 8.16 we e I si ble

Finally, in figure 8. can see t non -vis
piesenof the cubie bogicliopd¥s8.onal  solid cross that supports

in SR %0 s efd AREGS gRiclechs St o s plced
thdr Bkitiok alof wdththe Bord dvisibla Renteal Hired-dhBerRRRaISREd Ichfs é:hat supports

cross-sections of the fifteen different, separate
Wees of the cubic logic toy No 8. In figure 8.17 we

P
e [ fit.e S t.he cubi

inFRIREE R WSS 4 ISR FRA AL EREShe LI B iy o for e
com;l:@natmm eﬁ/ﬂlsiihﬂemﬁb snfaced of ﬁfef&%pﬂ'htm%isédg rflwiged foahr Qbﬁi‘ﬁél surfaces

t hat. supports. _t cupe. |n figure 8.18 we can see the
pery S Sredan ofithe &g‘iﬂs-.d?@?nswaldw?ﬁgtﬂ% brrteyigypeordiggtengystem have
bedh @l the 10 configuration of the internal surfaces

of the separate pieces of which four conical surfaces
In pignresB Y v cascsee dhe sefctivmof ther sepamicnpinsdisarfahe intermediate non visible

rectanqul ar Cartesi coordi hate.system have been . .
s B Bl L6 S0 A AR 1 SR nermedie
syrampay pleeifahecubd aé RRIIARE PRbAoR dToMe \LirRk Dieck @V khe fourth

per sem direction and of the central

layen of ecagh e dirrstion ot his rdans, sgidafouirtt layers btiag esuppdrted on the
. et I e wel he projection
mt%?‘lﬂ 1e(I %@%&i}r a Seg%?ctééégg%g% ctuﬁ% 1?%1ﬁhyﬁﬁ? gyer of each
In Senie 8120 g&t daﬂr}sﬁe fthe iﬁt@ndﬂf?éebf thla ifﬂstflﬁyéff thrh ’_sei‘mgi_ireb@érﬂﬁf the cubic
Su rt on the internediate |ayer_of this direction
logig Pq@’ﬁ\éo g@&m@ Withy the nogy visiblescenira] thicglirgensiongl spdid exgss $has supports
thddi®el Nternal face of the first layer per sem
direction of the cubic logic toy No 8 along with the
In figure 8/2% el can semthedhtetrat faee didranfgura 8121sbive tas s@sthe external face

. . . fi )
or s IRRE PO seBR o o RiegiPic B8 1%N08 can soe the
In gg&:?f&@ weah se@thelil@ridEfe8 dnd 8YBEur®822SE Wk cdh 5&CHk Rternal face

he cubic logic toy No 8. In figure 8.22 we can see
of thedhirchlagerner s¢micdiregiien ¢fithé rahic logh. @9 Nb &e can see the

r of,. t.he third | aye e m_directjon
Tn SRR st e NG Biog ab b haRE 3 3 Evs 2 S g ternal fce
of the dotirtelay¢rtper Bahi dikcorostihé butié BgiceoPNGB.1 we can see
éhe sgizgrnal face of the fourth |ayer per, sem o
In feyng - 24 avepsar: 68 theyiace qighe @oppyiskis termedipte Jayes ig each direction
; - [ e
elofl NS ity Al EfaPlinde EBional bl o B SRS ube.
In gmer&lS5 werae-sdé peas pomelnesid prdjections shet foat vibpRYErS of each semi

.th be. . c . .
dnet:cti?)nca&long with the non -visible intermediate layer of that direction and along with the

o

non- visible central three-dimensional solid cross that supports the cube.
Finally, in figure 8.26 we can see the final shape of the cubic logic toy No 8.
The cubic logic toy No 8 consists of three hundred and eighty eight (387) pieces in total

along with the non -visible central three-dimensional solid cross that supports the cube.
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In figure 8.25 we can see at an axononetric projection

the four visible |ayers of eaﬁ sem 30 direction
walkongonoth t he non -visible iThernedi at e | ayePCOIGR2&1000027

direction and along with the non- visible centra

hreesdl npns pr l.jd cr hat orts the. cub
D, PSP A0l o 95 ol SHBRE 1y SR G e e
dlmbmsmnabrerctdngglat: Chuagsiahccodrdiddie sgstidih end 0FH Zict169xNOI=8), that is for the
|sts of tgree hundr ed. and, ei ghty _ei ght _(387)
°“E? ¢ Y 8 o Whose, fielushaper HesumeMIUALYSFHliG it fces consisting of

RS 0l 1, R 13 RGPS i M s o

smaHert pieseswiall rvisille te ehé aser abtliecaly. sPicéat afigper9.$pend in total eight
s.of the t nsj onal .rectangul ar .Cart esi an

“’&‘Easrpd?cﬁ%n %‘e%fyg t(ﬁﬁlffsgj NGO IR 1012 JEenty: égm‘t piilag pieegsy plege 3 (figure

9.3)UHICinl RAAICWeRd-08r FniRPPRcls, Pdce S ;@ﬁ@ﬂ: 9, 4 and in total twenty-four

substantially cublc its faces cons

sinaijsts @idces piese 15t igare H5) andriy tetaliforty, cighe shmlae pieged, piecd 6)(figure 9.6)

d. t 5 ||
ol RSSO G 8P BSEL AL ) o B Sy i
p1e(cés ice @(ﬁ@nm’@l@) b inabeal fegtyoéight s&hiﬂr'pﬁéce@';ﬁé‘c@s) (fRURCE9) and in
figure 9 and in total_ twenty-four simia
to fﬁ% seighy %@é@l@ﬁcqsa@fi@w@ H) (e (1 0)oand mtm/eqhtt\yemmf@ur similar
4
PSR I8 (S5, ) S8kl AU RS, el 8 B 1) i

touah twcxtta-lfoﬁrosmydaje pizhes, Splemel H (figweeek]3)pat én Gothll twishtefour similar
four simlar pleces pi ece 7

PIC(CF% éﬁ?csng' é’f?g%éalﬂ g i, fotpl, SFRARY-fap saifainieges apd fnally, picce 15
(FRir6 9615) 2Bl HERA s&fgnaﬂﬁrgne%e@) thérbqgé Bffh@tcgi) fl&gﬁé Yo ﬁ& Bt Finally, in

simlar pieces, piece figure
fignegr9-J6 wiegan seg thie[nen-visikde e@tlahthr@a émnslenaa fsolghcness( hatl@ipports the
cu%[‘wlq |9n total twenty-four simlar pieces, piece 11
igare 9.11) and in total twelve sinilar pi eces,

In figaee 9121(9.20y08.0.92], alsq I9r61t9>1761| olyerty1f0up.1, 9.11.1, 9.11.2,
simlar pieces, (ﬁ)l ece 13 igure 9 13) and in total
A

9- Rl r-V3-Aodrl4sh ang H15. bl‘@: ean Ses) Eheecroas-gectigny of thegfifiepn different,
m | ar pieces and flnally,

Seﬁ%egﬁi%soéghe(é éwé&’%g) Sjand in total six simlar

In ﬁgmcésw teean a@stheée deparateufifieen lpigesot thy clibic bgidtoyald ¥, placed at

h|n ure YvHﬁwecansethe non-vi si bl e central

t %90@5 Lhe wor-visikle gedral Hgﬁe-émsfﬁélp{wé splich crosg Hhat supports

theN%@ In figures 9.1.1, 9.2.1, 9.3.1, 9.4.1, 9.5.1,

6.1, 9.7.1, 9.8.1, 9.9.1, 9.10.1, 9.11.1, 9.11.2,
In §gum 918 we 130 sce e paorhetzingl Darbbtetisties afahe ewic tolgie toy No 9 for the

e of theflf en different Q0 _.separ at.e
coﬁgglgzﬁloﬁocttt%lﬁ ér%cg agegc, Q:f[ t?xsfe%ats pigees ]of g‘j‘&‘i‘(@ §gﬁ gonieal surfaces
petcﬁerﬂmsﬁ&ctlbh@w tB& I@lﬁréﬁ-ﬁﬁnd‘nbiﬁhﬁ%ctﬁhgﬁﬁsC&fteslaﬁecdbwﬂh&e r']system have

|l ogic toy No 9, placed at their position along w
begnfsedion- ~ vi si bl e central three-di mensional solid cross

r n fd.gur 18 we ca
I R PO ol 0% SRR 4D R B p2F R Db e cuvi
1og9: togrNd Belong5witlo thel igur-aisibiincefral iheeelditiipbadl s6lid b8 that supports

the separate pieces of which four conical surfaces
;‘fp 'sem direction of the three-di nensional

In ﬁg&t‘éa@%”v% chritbd et R RN L S HAE D IRY Ghe BGERal face of the

used
second layer per semi direction of the cubic logic toy No 9.

In figure 9.21 we can see the internal face and in figure 9.21.1 the external face of the third

layer per semi direction of the cubic logic toy No 9.
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In figure 9.19 we can see the internal face of the

first layer per sem directi of the cubic logic toy
wolao®/1aong with the non -visile central PCT/GR2004/000027

t hree-orthogonal solid cross that supports 30 the
In B 9. I G E"Fﬁ? ﬁcoﬁ?e i I face. an

in fi%%?gf 69@%8%1%6%2612% %ﬁa acCe o%'Q%'Eé[H@éxet%%%l ce ((’jfthe fourth
layien perrsepé dirension of theawbicdogiofoyt e 9cubi ¢ | ogi ¢ toy No 9.

fi e 9 21 can s the. jnternal_ face and in_ .
In s 92 oo e oot fpcer e Rermgiaio e eaghirction of he
cubiellogie Toy W0 9 GldreNwil tHehforC Wikile |Gt 1Y i i
06047109407 16 B s 0008 P a?iﬁglgr differgiondt3old cross that
suppostsithecybgt er nal face and in figure 9.22.1 the

o 13 55 NG e o 8 e SBr  an

diredtioni astvesTinasl of ftle Borofvidible cértial tHrs itcBsibad 86 lid &oﬁsﬁﬁt&hsupports the
e

direction of the cubic logic toy No 9 along wt

cubgby aniptermediate spnmsiry plape ef te webisilegiatoyd 9d cross
In . . - 924 we can see . .. .
e .23 FuRRR byt o Sxbithlnié Probbh 3o e 1l 57 e directon
alongywith ithe 68l intexhadéate layar af thieldireatfonofind He m@Nvisible central three-
entr t hr ee- sional solid cross that

. -Vvisihble,. | [
dlr%%’b%é §h‘%ﬁré’ss @’B?J%‘PBW%&JC{% %rmediate symetry plane
Fikly, g 8025 1 Gifsck  H0) Shapd B LpQUBR 14128, 621 see

at an_axononetric projection the four I'n"each

The gwhic dngietayi Ne 9 cposists of thred hundrévkarfd dighty eipht (388 bepasate pieces in
is direction d the non visible central

torg X8l i W R Gl Bies i emaimal slidgnors ol eugets the cube,
thel%ialmalnimlbeﬂdflﬁécgyﬁﬁth@@bYﬂoEﬂﬁoy"N@ g.he final shape of

t cubi¢c | ogic toy No 9. The cubic logic toy No 9
X. c oWkss K35.othat iy aeheR el isel fiviedcomicgh syrfade hter (887 axis of the three-
din®aBahAt ' WAREN o) . with the pon -.visible.

cent r%llg‘t: r eﬁ?%ﬁé#o%og)#d@%? {L%Stglrno%%& Fﬁa?r?ﬁ‘a ph)‘?’t &‘at is for the
cuhip dogightey No51@ whosafieahstimperis alibfin@REs dbicl fitst fees consisting of

cubi.c Ioc%i C :kBo% . 8. When ie=5, that is when we )
sphagieal spfaces of lqug radigs.ruc have 1) tesnty ang diffrent kinds pf sraller pieces,
of WhidE Bflyane lrst TR S VA ' el el

e 30e Sl TRSAN G ICR) LSl RoFAROY PSR R g are non
visiblg. whose final shape is substantially cubic, its faces

PiofoBble 0 3 e AR TR e A BRe, iR ey T02)nd i tta
twepiyefons simdifir oficoth $18cB! (fighfee16.8Y Shd fih ftbGE Byt fAl-SGBNS: pieces,
to, the user of the toy, whereas the next six are non

piecs; 4 (figuge 1@tband in totel tvanty-foor similangieces, piote$ (fgugh10.5) and in total
iy Dl ' figur.e (10, and ip total . .
for <ot iyl BRESS, pRleE S s SOU1B0aR 150t Pt Sifanpigees, piece
7 (figure $0.d) andnertbial fvoenty-Souishailar plee€s picce Bi(BEEe 408 bl ifrotal forty
..10.4) and i n.totgz tvve]g{é/)-four simlar pieces, piece 5
cight il ege. oG J S, Bt ansgn el o e SoRRF piees and piece 10
fioRiceRE i Laur i n..total -four, .
(e BTREL) IR AR ey Ty sl 05, Bioy 48 (S A0Yr) W06 i tota
twe.p’qumly similar pgsices, |pgece p2e (fmsire POALE afd G itgral foriyOeiBt sidlar pieces,
piec'er!l?,t &fgﬁ}e I(P B)yand in total forty eight similar pieces, piece 14 (figure 10.14) and in
total forty eight similar pieces, piece 15 (figure 10.15) and in total twenty-four similar

pieces, up to this point all visible to the user of the toy. The non visible different pieces that
form the intermediate non visible layer in each direction of the cubic logic toy No 10 are:

piece 16 (figure 10.16) and in total twelve similar pieces, piece 17 (figure 10.17) and in total
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eight simlar pieces, piece 9 (figure 10.9) and in

total forty eight simlar pieges and piece 10 (figure
waQowap3«and in total twenty-four simlar pi eceBCT/GR206/000027

11 (figure 10.11) and in total twenty-four simlar

tw@ﬁ@%&, sﬂﬁl&tcﬁleée% gfebeg 48 gﬁ e i llbgrh‘(]&fi'lﬂ tBinI % rrf)g?&ux Similar pieces,

ei ght siml ar
pidep 19 dfiguref1Or 19y aedl ghttotzr.l rtweﬂtwfoml m,pmbsa q&c&. 20 ((figige16.20) and in

tot%g ﬁ?r%y ug silflrallaitg))cljetcgﬁla o, p J{X(‘é:te %\g (’qt lﬁ)ﬂtﬁc{ gllctgfc’q’l gpl seclmﬁar pieces,

m@@gﬁmoﬂﬂlethbﬁ;%gﬁcwm 1@l 1 visi bI e to the user of
t he tOé The non visible different pieces that form

Finaflg, ip qﬂa@%t\@ ¢eorsey thsi iyine-visihle central dmedrorthogentl slid cross that

glc toy No 10 are: piece 16 (figure
su@%ﬂ%@? % ot al twelve simlar pieces, piece 17
In (figuopsr K. 1.0, 1(5)2 land.3.n, l@uaL 198. 20M610369/71 2(b.8.1, 10.9.1, 10.10.1,

gT 004/ 000027 twe % our simlar pi eces | ece

10441 1T0gh& b 113 8) 1%61n1 tl6tlal 10 Weht 10.1 &,rl@,ul?nlt d0.18.1, 10.19.1,
1

10203 1 A0S ol becOMe Corb S choDBe b, GbR-gty diffrent scparate

piegercbfithe cubie ligicttogidoyHf our simi | ar pi eces, and, piece
six simlar pieces

In%%lél(ef. e 10.21 ﬁ’gd in total

PR SEe ifse LHEtE-one grrardis piagss of theseubicylggiostoy No 10
labdll &d @b Podiflor 8l i | 1fieB!dm
P B U B itor g 10 86 SR ¥Rt BicB iR o1d cross that
supiyerts the qubes i gures 10.1.1, 10.2.1, 10.3.1, 10.4.1,

In ﬁgur% IJO 241%86f% sie %ﬁm%gnai (%ac:foo %rst léyej‘_%r?fa}c%ﬂyn& 611rfct10n of the

cuti® logﬁc fy 6.107aldng Wwith 1% don- 1\@511318 céntral %ﬁe@@nﬂer@ﬁﬁal solid cross that
10.21.1 we can see the cross-sections of the

SuHRREﬁﬂF%ﬁ@ di fferent separate 10 p| eces of the cubic

In K@GLC Q ca t hese
PRS2 el U 0 kg 10388, 555w v
fac& of thelsewad lagter péredemi giositioh ofitll @B@ w\glt: oyt ke 100N-

I isigl!Dt entral three-di nsional solid cross that
n BB 20 PR 6% ey iormal s a0 o e 10,76 4 e efose the extornal
facé Bt @& ARkd fa?&epe%erﬁlhﬁreg (erc'(gf é‘&ﬁﬁc 1og1cet§g Nf

0 along with

direction of the
In figiwe AOR7 we sablsee d@rmteaial fauemddmfgnm mm 1950 cgh sde0Bs external

rts the .cube. e 10. can see
fac% Ee | n‘?%ﬁg% TP &Y tf?nf‘?q?é%? gﬂ)i‘blog@t 0an see the
In fixirerl0a8 wt aae 6 tehifteHRE BRE dndYR fighRY 1088M Wi E&CLdeOe external
of 'the cublcloglctoyNolo In figure 10.26 we can
facgg%th@ﬁgh, e pered disectign of the cubiglegic 14y 19610. we can see
tyr h hir Ia el BeL Se
In Ao 361287 W8jean 2 IRHRe< Yt 4 Bob Sy e 55 an cach direction

alodg®witll theencma nisfblecentrel thf&&ﬁlﬁ&isl(fnabﬁhd Rebsis hat #ts the cube.
can see the e face of the fourth

|
In g8 10301 e 65 56h P GHIFR| BFS ohehcchisFacqiglgilever oy c30h dicpction and
the |uﬂeﬁia9fé5@ of @hezﬁﬁﬂ‘@ag&aﬁbrss%ﬁu iR€ctlopt Gid hn ; gglebe%lpgd F'ﬂag)orted on the

figure : an see the externa
integinedipte| ]ayfgrr alpeg withithelinoectisibla ashtrhh éhredlinenbionl GolidYeross that
Suﬁgs c?lnflgure 10. 29 we can see the face of the
P rﬁ g%leinterrrediatelayer in each direction

In figure 10.31 we can see the section of the separate pieces of the intermediate layer in
each direction and of the central non visible three-dimensional solid cross by an
intermediate symmetry plane of the cube as well as the projection on it of the separate

pieces of the fifth layer of this semi direction.
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along with the non- visible central three-dinensiona

solid cross that supports thezt cube. In figure 10.30 we
woam4giesot he i nternal face of “t'he internedi at ePCaGR20041000027

each direction and the internal face of the fifth

In!fBYRS 1082 wetdin &k rtﬁcc éd?ﬁht hz‘:?ét%ﬁst c@%?&h&&ih%lﬁ)g G 9y No 10 for

supported on the erme Iate [ayer
they @nnﬁglgamme ot dhg ﬂlabrnah sw&cds of e csapdratst)lbcbsCMDWmchh five conical

u s,.t he cu ure 0.31 can see the
S“‘gée)"@ pepg dc“ﬁ’s“%% g‘?’ﬁ f‘é’§1°8 regfangyir dasiegipn ceordinate system
hab@ld&hds&i each direction and of the central non

visi bl e three-di mensional solid cross by an
Injfigues AR ave cay ﬁ@pem 9n pkenvanetiic phyjeatiobe tesfiwevisibeslagdre per semi

di |5k t of separat e e of..the fifth
HRERIEAbE AL nol i cBRRT i uBisioo g s that stpports the
culRCT/ GRZOO4/ 000027 In figure 10.32 we can see the

onetric characteristics of the cubic [ogic toy No

A PaLes theoinabshape ef thetcabin dogie tnyfie 66 of
ThE RebRABSL S NY €6 %érésggt ﬁf‘én{i I?lun(fhje Gnd %}Jeg 2&93)33léllgafra & Bleces in total

per sem diTtection hree i Mensi o
along otitrthe hom- 'Gsible esntenh thremdidiensiveal sylit @o3s thésapB&eithe cube.

us ure.10. 33 we_can see at an axononetric
X0 ® i eoh, RS WG W3 530 i apieRls ppets i som axis of the three-
dirfbnkRaAll RBtaAk RN Citddhnt B rdiRke W ﬁbﬁl SaCRAL Al = %XS-I-I 11, that is for

t hr ee- di nensi onal solid cross at supports 't
thepeuhie l19gic itpy gyt evinse Snalwhapais swstantially éubid its Iﬁaqae coﬁsmtmg of

soHBE U Balesi bl kit S v e T Brra g kaenl inds of smater

piepésgalt sisibie toah@hser d0thak@ng Wi th the non- visible

.cegtr | three-dimensional solid cross that supports
Picgrd (e 1ki1) aich toaLsight anilar pissrerpios H<Bgirbvd 2) and in total

| f f
tw%(ﬁgl S(mn%g ect a% m&’?%(ez P nan%:lgig‘rtgp% eﬁwgmgifgine ffuilar pieces,
picemd (figur@ 43> 2ud ﬂnltoﬂal Iwélhﬁ-tfourssnﬁm pidebe Ipiéubﬁgﬁgt&@ 11¢.5Y @¥d in total
y cubic its

for{}bélitmsef'nal 63‘ i S.substanti al
o iRIgGeH PIRHe 1t a@u‘Pf a@bgwm % glmﬂar pieces, piece
7 & ggrg?\ggd fipdoRal R4BH. 0 Amil B (GbEloN!8)Sh 5 total forty

5 pieces, all user
elghtoymﬂai pigees] p(efcqe Qu(’fgmbllll.?) amﬂm totalobaiy @glg I'Eﬁmﬂarl'plédtlé piece 10

CeBLERATH ol S5 el bt B Sy e s offy Geme 131 Bepd in tota
manry-fom.t almilavesidags, f}]ﬂwe B (nigl@é Pi.EDSd inPoBE Forfy Efo hﬂbﬁhﬁgr pieces,

and in total twenty four simlar pleces

Ple‘{ef 1?g (ﬁgéquilg@ anhiin; tatal &rﬁil eightaiimijar giigghs, padoni ll4a(lﬁgure 11.14) and in

t ot al
o B, AR LRGSRl 1) % T At i it
ple(teaﬁ rp1<;0¢:ftﬁ1(ﬁgmmlllﬂf3) ph@ e totaliivete Smilldri edes, ﬁaéee817 fitFhre 11.17)

atﬂal :1% ght .siml.ar | eces, f)l ece gure
%5 antfop ls gy, epiggst %l(ﬁg‘lﬂﬁr lplfﬁc@sl mptoéidetwenty-four

nnﬂ& feéd (

° pi e%es i Eb:iegg elblglﬂ%%}l ggﬁg) %&%%gﬁgg’gﬁ%ﬁ%@ﬁ@a}%wcw piece 20

(fighgeht. %)f@mirmsnoml |tarﬁntp-|feuresmﬂqm plecnbs,le’mc( f pigpter 24 (ﬂgluré. 2).21) and in
ot.al rty e rn ar e

tota???(gédrgléérlqe%%) h r%ps' ﬂp 1cf18g19 );gyéﬁ%hfl S,Pﬁapqilg* in ﬁgure 11.22 we

canBeethe honPVisibR c&ﬂtrz(lfth@é‘-ﬂﬁneh%mﬂél)soﬁd‘gmbg‘that supports the cube No 11.

In figures 11.1.1, 11.2.1, 11.3.1, 11.4.1, 11.5.1, 11.6.1, 11.7.1, 11.8.1, 11.9.1, 11.10.1,

1L1L.1, 11.12.1, 11.13.1, 11.14.1, 11.15.1, 11.16.1, 11.16.2, 11.17.1, 11.18.1, 11.19.1,
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25 total forty eight simlar pieces, piece 15 (figure
11.15) and in total tvventy-f%lir simlar pieces, piece
wa@oftiosere 11.16) and in tot twel ve sim | ar POTAR26(04/000027
piece 17 (figure 11.17) and in total twenty- four
IaCe in t
ll?v(\)/gﬂnltaﬁd 1gquq 1 gﬂem&{n Sk ting é:éctsésg Qéc%oﬁg' é%}? %Wgnt% Oﬁﬁ_ ent separate
pmmﬂoﬁﬂlembmlognmw\ioﬂour sim I ar p| eces, piece 20

In el £ g hee eed vy gt D St L S0 o oy o 1
plagb af tHir! Iﬁi’sﬁi%hecﬂ(ﬁ% whi ﬁlectﬁ)‘?lswgf)letégﬁtrﬁl‘mfe%tdﬁg&%sgorr]l%f)%hhk%:mss that

11. Finally, in figure 11.22 we can see

suppogisihecuhent ral t hr ee- di nensi onal sol | d cross t hat
1, 11..2.

In %%R'%o]rllt fﬁ%’gj‘éaﬁ l‘s'?%ﬁlle\:gntlrlna#fc% oﬁ %61§3t7 ayier pfi s%mlduectjion of the cubic
logid 8y No 111. A8nd ,withl thel hod- vibiblel derkral ]tﬂ}reé;ﬂnillensﬂfﬁaallﬁolﬁ cross that
11.15.1, 11.16.1, 11.16.2, 11.17.1, 11.18.1, 11.
SHWGM‘FUP@S497 22 PCT/ GF\’2004/ 000027 11. 20. 1 and
1; 41 ons
In h%gl% 11— %yh\g/e s%? erl}% HEC”B%?% f:ean p| e (]5? fzé eWg §Bf gee the external

fack axfi the tsegonkiolayiet . pek mefﬁni diéction of2Be \Wre€-diindhi®ndINe&Engular Cartesian
j eces of the cubic logic toy

COT\%%n{ﬁysgﬁtg’g‘%fﬂ?ﬁfa %@§?¥N@ﬂ lal ong with the
In ﬁgﬁ‘revl S20hWR GRNkE ‘i‘ﬁe fnhsrrﬁd e'@f&sffqg}!re $P069 G& %ﬁt? ﬁéehﬁ’lte external

5 supports the cube. In |gure 1 we can see
face rfethaathirf deyer gfer tsemi idirestionl af éhe thece-dierhsickal eedtiunpulaof Cartesian

ubi.c ong with the non- visible
cooram?faﬁyﬂfﬁ]roégged‘fql?éﬁé%?%%ga id cross that supports
In fifereCUET wertahisgs!iiR: thierddd R HRANNSBRrd 1827 rit\% '&aﬂl sé@&% external
and in f ure 11.25.1 we can see the external face
fac%fOftth% Qwdy ayer astesenpedirestion offithee e dimehsiohsd rectangular Cartesian
r I Cartesi an coordi nate
co‘fc,r%ﬁng étg%rﬁ?tﬁg]% 18@&%5‘391&? 3;1/ No 11. In figure 11.26
In fgureall 2 wetdan sedﬂﬂﬁr]ﬁfﬂmﬂi d&R @ddnifiputd JUDS.1 e ¢ dece external

caql}%ge%é he external,K face of the third | ayer per sem
iFethei Hith Gt per stpediresting i @R athraeedimgnsionah rectangular Cartesian

codrhbE3)An POV b G BYSGTI O Lhe oublc logic Loy No

In figure (‘} can see the internal face

In figuteild. 29 yarcen bde fie. ifitenmedizte Iayee pehdiractioaralilg withele @fn -visible
th la er s dlrect on of the

Ffté’ée ﬁ%ﬂ%ﬁ’%ﬁ%‘? é%ﬁsZ%lﬁPﬂ?or@é ¢edean coordinate

In fiyEt M3V we ken GeDite deOSHiCof MY LPardd- pibdds olr Iy ﬁl&%&x&&i@t&: layer per

we can see the internal face and i n f| gure
dirgetin glongt with thet ronnyisible mabthrcehénnemsmmusa},uk eroge thas sapports the

n ct angul ar
cub%ﬁ’&?ggﬁtgﬁne %g%”%}?n‘g Oﬁﬂ? ‘élﬂ? % e cubic logic toy
In ﬁgnré.ll 3w cgupee thd ga&nmcﬂajhaﬁt@%rf%ﬁk% dfithe Ezﬁﬁg 'léﬁlcetoy No 11 for

| a oer d|r ctlon along with the non -visib
the S%?a PR afe oﬁ#ﬁfg‘?@o?f the: pengsate pagces qupwhmls five conical

surfa@@s e 38mi Eli?echbﬂ U ﬂle]ﬁf]reg%nwgn ? it meg %Il%llﬂgli éarg%s%a% clpordlnate system

he 'separate pieces of the
hanbc@msedn along with the non -visible central

ree-difrensi onal solid cross that, sypports_the
In hgure 110438 we can see at an axonometric prOJectlgne the five layers in each semi

direction and the sixth layer in each direction, as well as the intermediate layer along with
the non- visible central three-dimensional solid cross that supports the cube.

Finally, in figure 11.33 we can see the final shape of the cubic logic toy No 11.
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15

25 cube by an internediate symmetry plane of the cube

No 11. In figure 11.31 we cag see the geonetrical
wohemraoseri stics of the cubic ﬁogi c toy No 11 POT/GR2b@&/000027

configuration of the internal surfaces of the separate

i eces of which. five.conjcal urfa em . .
TofiRER P B Nohk! PiE B R el RS g R Spbarate picces in total
aloB@ WiBH tiRMohO sl @dnfrab ihedcedimeAdivital BEIRNcrsLthat Sppbhis the cube, the

frgure 11.32 we can see at an axononetric projection,

sarppBurhbsr o pipges as i thecqubie lagiefoy Hl.r ection and the sixth

| . : . . i . .
It %é%esfae (’gﬁag%%l: ?%Ii’sﬁﬁ%ﬁé)%%aﬁ[gﬁa\}:@ﬂl %IF gglécf eﬁa?trsa#% Bt %ﬂhﬁbﬁsﬂc of good
quélity.eehildl foENs10aad Ns0l itdoalddeseplacdd bpnintus. t he cube.

Finally, in figure 11.33 we can see the final shape of

Finally, wg bﬁh@u]do@p%thnog‘laMpltP_ cylis Jogia fan g7 we do not expect to face

&§g£§§p@ / (Gl QEH No 11 consists

Pt si X H%ﬁg?g%gﬁﬁﬁa%E?ﬁ%y?gﬁgfﬁggﬁgﬁa e pieces in

The giesbibleatveargpnubleinst dfetha covrneri siedsls £ whsht aral mainly worn out the most
t.hr ee- dj nensi opal ,sol i d 0SS, that .supports.the b .

auff, SPise SR By BF ppeb Sl Bora NG AL B deal wilofy during the

cotdtructibn bB tIRUDSRS tfRced, MRdir ESYBct QPISNDIACHArQ@ hrd RiebicRl Wi a suitable
the solid parts can be nmainly plastic of good 5

megal diar.t ‘vyll,lid&\mﬂl é{)HOé’f the=ditection OK&lmcuhe’Sp@iag@abeThiémaae\éﬂl start from
o T o 5RO B 0 gl B s

pafifofestBnadfpissear of the separate pieces due to speed
cubi ng. The possi bl e wear problens_of the corne
Aqglpt@@élgsf,

r
PRmsible PEeblerpdue 1 spesdcubing for shergibes Noug fnljo 11 may arise

onfBRR B rk Gl 5 BB SeRRaf S et o flibepre consisting of
said qranis rbejrige?85s for tthe icubes Ao Gadndsib & and A rfostheraibes No 10. These

reinforced with a .suitable net bar,.which w] |
gt vy B debl i oonetEesTiok Bhe GRas indoiesy oA wB:

will start from the | ower spherical part, along the

di agonal of the cube and it will stop at the highest

cubic part of the corner pieces. Additionally,

possi bl e probl ens due to speed cubing for the cubes No

8 to No 11 may arise 15 only because of the |arge

nunber of the separate parts that these cubes are

consisting of, said parts being 387 for the cubes No

8 and No 9, and 603 for the cubes No 10. These

probl ens can only be dealt with by constructing the

cubes in a very cautious way. WO 2004/103497 1

PCT/ GR2004/ 000027 CLAIMS 1. A cubic logic toy which

has the shape of a nornmal geonetric solid,

substantially cubic, which has N layers per each

direction of the three-di nensional, rectangul ar

Cartesian coordinate system whose centre coincides

with the geonetric centre of the solid, said | ayers

consi sting of smaller separate pieces, the sides of

said pieces which formpart of the solid s 5 external

surface being substantially planar, said pieces being

able to rotate in layers around
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t he rectangul ar coordi nate axes which pass through the
centre of the solid's externa# surfaces and are
woenidi1oad97t o sai d external surtaces, the visi bPET/GR2004/000027
surfaces of said pieces bEIMAINVESoured or bearing
shapes or letters or nunbers, sard cubic logic toy
bei ng characterised by the fact that: 10 for the
1. dopnbig dﬂgucutgﬁ thlch hes the skapgadf asmrtral: gg)rmtnalsbhd, tsgbstantially cubic,

rat Leces .0 art fromt
T 06 1R P ooy SRR Bt ety s8Rt RIS Carteson
coSfeitd Satens WHo3€ ecntishduRides S¥ithIthe (g@cblﬁéthd Qénti¥ dfthé B@hd said layers

georretrl c centre of the solid, a nininmm nunber of
Copyigigg o csawﬂeraepgratermvé‘é thesids of said pieces whigh dorm part of the solid’s
exEAhSHIEA 690 hABABIDRRER ALSUOE gk I S0kl Bl fh o
the oeotaspndan d¢cmgd1ﬁﬁm axeX iwhici pasd dhtﬁ‘ﬂgﬁ else aentrel of the solid’s external

oordinate systemand for the first i nner nost

suifies @afl 2L, PER) (0] 10, PCTHYSIEgRn el Hage oF said pieces being
copetdd’ §r @8 réﬁég@senbf € lettdl® BENGIAIERY IR ecﬁlﬂb 'l%glc toy
greater than 54, 73561032and 1f its apex hoves to
be h@dlairmemimdtb)ofhetihettketn axes the generati ng angl e
as fo

o iR PEfiduator, of s Rl aivaceiof AR o *pants Sualiey piskey efthe solid

apait @roﬁpﬂﬂrr@q’tﬁﬁd'];ﬂadaﬂ SurRRsLshd 1he feyulred ortentric: sphétidaPéurfaces whose
so that when N=2ic the resultant solid has an even

cepfrarisaincides Wity tepgeomeiriq igentres of theyelid qo@rlmnmrre@umbw of x rlght
o) ayer

o555 989 LhO0 of XLy LA, B SHTA S L s o

right eroﬁ&al whiefiices Neodndididg Witk nthe ha)rfﬁptbﬂdiﬁg’ltseﬁs@bmd dfasai@nCartesian

ﬂ@lnunber of N layers per direction, all visible to

COPIGEAfGLSYSG-Er . 25 the use of said conical surfaces

&%?tthé Utk Gnd HnchBBQY ke Vﬁdﬁm R id’

Mihi's toy construct?%n‘%%%g r esurpfﬁﬂsnﬁlgt les, With the solid’s

ge@mttrlt: teentseyehe genesatipgraagle (piiegestenthiantb4f7B661 Q%pdfif itahpex moves

to e, Frefivs mart A af PEibcs hibe cBfmetiting B g eonenty fess than
4t7B§6103IQ®S'vdhb1‘éﬁs 3of thd Gfoild’Wiﬁ% syl RetaRg their &3eRitiRE angles are

sai d pieces consistin hree discernible Separafe
grasipllysingreasedi dh >3 @t he £ 7 1931 sopthet wheahlNe2i thegssultanieolid has an even
[4;d! u e ntlall cu i c and
e, S 0RUE] 96 S THRS R B SR B i sver, e
intédnediang ﬂy@fﬁh ah@ deadiod, paich Bakt aidlleits ahe 3GV @8R Givhereas when
2)@ i) p0| nt| substantially towards_t he geometrl c
N-2ishiy (obfhe Feaults) selid hag anqddmunhes of Bplayerg femndirection, all visible to
theS8Gikgned by spheres concentric with the geonetric
gtre of the solid, being either WD 2004/ 103497 2
thﬁﬁﬁadﬁ%ﬁ&kﬁﬂﬁ@h@ﬁﬁwescauﬂﬂmnngmMSﬁummmnaham@ﬂkhmqmmwmﬂaninthmtoy

I L.h of sal conl al art. or different .
copsyigRfig4nd ey e LIRE Al e Sadties Sordire et igh form the
finSINGil, ard %@E—‘é@ﬁtmn@@' &8erid 1ol dppadpriaie éébtﬁ%'tllleaﬁl%rﬁh' of the solid,

spherical triangl e or that of an isoscel es spheri cal
dependipean theisrpositian aod the laperethex helong)imdach af ewridl pieges consisting of
IR e?{ugfe ?5%1}( ﬁgﬂ?éf‘%lﬁﬁny triangle or trapezium or

rl

qua ere, the faces of said

thel fifse pagdwhick lie® fiveads ﬂi@fb%ﬂ@’ls Gufadd is BabdtshtEBY cHbié @Ad is spherically

ei t her by coni cal
cut when it is 'not visible to the user, the intermediate second part has a conical sphenoid

shape, pointing substantially towards the geometric centre of the solid, its cross-section,

when sectioned by spheres concentric with the geometric centre of the solid, being either
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or spherical or planar surfaces, and the innernost
third part of each piece is part of a sphere or of
wa 28@hesdocal shell delinmted appropriately by pCatGR2004/000027
and conical surfaces, said third part being delimted
iar f [ 3 0, t ]
s Capgn gl}fe{ﬂe@ﬂgg@]k egfﬁre lﬁl’ég?hs %g E%icrl] %ﬁ?al sgh%{%'fﬂengﬁ ort differsht*from part
to peparfdtsclepgtbcedl besngpctionh shapet boweweat bbmmeﬂliee that of an equilateral

SP %fcgfgﬂ %g)rgr gt 5‘#2%)‘8&%@86 B§rse€%1°ﬁ€ itRE g%‘gf?l? I Squte gEa spherical

~qu§&'il§tefa? @S %ﬁﬁe PreVily, YRAtO5¥S e it RUE! ti8Peifin Ureiiafrilateral on a

at the sane tine, general spherlcal recesses -
SP}pﬁfétﬂlg $acen of paad mmed@}eawmal sphpnoid patttheingedelimitad either by conical

aid s her| r.ecesses protr i ns bei ng
or SRR &, phte sBBISEH 0 tbe SEREDET bire Bt ShetBirel Fpart of a
sphdre ofr foft h@)herﬁoal Elwll dbﬁﬁﬁeﬂ hgpidpribely ®f p Iaﬁﬁ gfNeRital kfaces, said
herical surfaces as_well as_ of the conlcal surfaces

ﬂﬂlfgpﬁ“él beige idel mmé%ébﬁd a gylindsicalsaisiage onlyivghendi eayaessto-the six caps of the
!

B S USRS O B0 B\ 0 L R0 s

préthesias heherehy da@upldd:eng Jﬁterabup]adméSupptd*tddaMe its nelighbowgting pieces,

o] TR EDREROTH P POt W07 FEe: PV Gablodune, gencral spherica

re&@&%wgfﬁtﬁbﬁs rHét’Wéi‘ﬁdad aleht ss%’@rn%ctmlﬁh etﬁﬁ?oew}ifc;&d spherical
formt solid are hedtog ther by the six caps of
reqeb@s sq?rpuuswnsebemgwéme\mhanaihe mt@xﬂés oéﬁhee eiistriveting x:equmﬂelt in this

o o Bk o B oGER DERBL RS G0 KB bt s
beiy| ihereise@ als ftQbRaryC 08K irédesstk t-h pfdi!ﬁlsﬁ)ﬁ!monatlﬁé Sonefhabll §rotecting the
Cartesi an coordi nate system one supporting screw,

SCRAFALE GiRers wnd the lyers ipmh peme sdismantled anr omghe othershand guiding said
plet\ggsre %&?Eag@%g%lrgg 13)?%[% ?ﬁél éc{ég% eo%selgcélb 8&" nge %'cﬁc?' %R/a@% gﬁeces whether
lingdrtdy (mr\fddaha\;]mg Bsdni z[ppmperj&bafdlmded} ?ﬂﬁbe Sé;lﬁﬁiﬂct bie?es vrsthch form the
re respondi_ng cylinpdrjc egs of t
SO‘?fﬁ?reggijdv fogedich @t?t%?apﬁ I9F &1 %ﬂ)[‘fjre imffnt@bmeﬁps of each face of the
u I tahig e b n
ﬁn&lelmr%a Isgfg a(t:eg)g at he ege&n{n?‘és:i%l? U(?ﬁg{s??geg?)c 'ﬂ%o?%g g% %p having a
suigableT¢pdinduigal dolep gmaonal o¥th the scmxdaxe;g olf d1ecCa1tmah cosa:imiate system, one
s final soli avi cubi ¢ Wi
sudrfify RerP apriRy S Bled b Aol 38 ik Bibugh gach of said
cylifdeiealnesks2 s&id | TRYR! whed thedédpertvidhle t69M: Hies] B E&ve&é@mth a flat
user, said toy 30 being characterised by t ‘he fact that
Plastg piere abeoibeing stieadibinscatwadnie thetceriespondingfeytiadricet legs of the non-
[ t
VlS&@%éan?{aéﬁl‘g'an%& ?131@% nggc; %gj%rﬁn %rgggc g% g C(OS%%}JIP%O g the cube and

bemgﬂncawdlasthbfcehheoﬁfmrl@i@fdyi’smﬁd t hr ee- di nensi onal ,
Cartesian co said

cta al, | hat e SySt em | S Used
2. 155 GINEIGH 15, acaPe th L heseioiovya Srabiselid Bevitg ajeubic shape,

m@:ﬂ% 2004?‘{ e 4%7rs gﬁépc%ﬁ@g lelf' g%%%z@ g% ihi¥fifibdlate layer per

directjva norevisiblededhe wieglsaid(t8) of which are VI Si bI e,
whereas .t he .qt her .ei ghteen (18) are non-visible to
bepig ¢ hﬁgzé‘ite"sfd%iyhtzl e {3 ‘%E Yogic toy, according to claim
forlthe SRhAgdraor of tHadihtetill sE-AHRY Iof Gts 3511&!151‘ éépﬁx'&%oﬁiecesm’aﬁa{?t from the

N=3 visible |ayers per direction, said
required planar and spherical surfaces, one cone (K—l) per serm—ams of the aforementioned

three-dimensional, rectangular, Cartesian coordinate system is used, said toy consisting,

apart from the non-visible, central, three-dimensional solid supporting cross, of twenty six
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5 being characterised by the fact that for the

configuration of the internal, surfaces of its smaller,
weenrriat®7 pi eces, apart from the requi red pl arar/GR2004/000027

spheri cal surfaces one cone (ic=1) per sem -axis of

f.Q I d

(2(;():2&%% SsI g‘p%%tht @ o??v&%h{%@ 3/3 I v&éhglfegg %I%S&Heraerlghteen (18) are
noﬁ-@ﬁﬂ:ﬂéiﬁolthgllser,apart from the non-vi si bl e central,

t hree-di nensi onal sqlid si ortlng cro

of twenty .
3. Ihg cubie fogiy teyp pgcardipg ta e bceld toyjH bl ol bing 3 cubic shape,
NG r The cubic |ogic toy,
m%&?ﬁ?ﬁfg&t%&ﬁ&%e&%ﬁs%ﬂ@ tyoy s final solid having a
bemlghihamdtaﬁ&ed byvthe Hadtithatyi si bl e | ayers per direction,

e npre e i.nter d'at | ayer  per
forhF GeRPEHeIaTA O antpel Fustichs of Lt sales; SRR BlgFsty apart from the

requiled EnsF h&ﬁéi)h@ﬁcél RErtcd,t ordeN@ine ¥e=1)Oper tsB@i-axis of the aforementioned
configuration of the int t'er nal surfaces of its smaller,

three-gamensiongl; eestangulapaCartésianneedidinateegyisioreds psasnspidatey consisting,

oo BRI GRS B BB 3 ey s

(263anhdre Sttitate PREEN, Raich afy/sll GisbRIte thises usaai d t oy
conS| sting, apart fromthe non-vjisible, central

ehig mm fecagding do <laimol.t sailytayrsofisal spid haviag ¢ cubic shape,
ol 0 ) S B i i e e e

diréetion, asrevisibie-teithd ider shid toyhhe user. 5. The cubic logic
foy, accordi oclaim1, saldtoysflnal solid
beW&%@ﬁaﬁe‘Emr@ é’ﬁaﬁ)‘gt Aith N=5 visible | ayers per
fordfh %hﬁ@ﬁatuﬁ@bfitﬂe%teﬁﬁl BB bRARE GG d séi)\ératté" icb&C bpart from the
that for the configuration of the internal urfaces of

reqlmsd@malt &d, spherical auréacps, dwe ssoneiare) pmam—h@s of !She aforementioned

SR 300l COPSPhCRlor i 55, A5 5R oy comsiting
aparf o8 SHeMASTABIE! cenfrfiC HROGBindhsiohdl [shRS bdipottadf €oshbE ninety eight
system are used, said té)ﬁvé caonsi sting, _ apart fromthe
(99)gmong ssppiate Pieesst fIRY sixt (36 &F avhienare grsble.swherges the other forty two .
f ninety eight (98) nore separate
(42;%@86ﬁbﬂmﬁlec[%%éusegll visible to the toy user. 6. The
5. dlei mHm@pgic tayy ,acerding cto nidaitnol ,cdadd toyls fisAisdlid dgvisg a cubic shape,
S dhaV|n acublg shape, 30 with N=6 visible
Wl@a@e? ng}% laygrs RL s e A 86 nore | ayer, the
belrfd! GaPRALALA BytHe Tai¥hat i T eCtion, which is not
visible to the user, said toy belng characterized by
fort the doafiguratiert of the intesnat oumficgs ot smalidr, sdperatmpemfsalapart from the

sur faces of er arate ces art
e B Pr B B Yo AP 2L B B o piggfRrementioned
thre€d8Bensional) rétPingERH C%sﬁn%oohﬁlﬁatﬂ@gﬁ@ﬂ%&%é@ﬁafd toy consisting,
PCT/ GR2004/ 000027 af or enent i oned r ee-di nensi onal ,

apars dioan thel non-visdale « essiraln threpdimansipal spld swnpeFting @ess, of ninety eight
bl

R RIS R Rk OB G RO VST Dl e

6. t The leubidrlegicaoy, sicgilieto 612&8)1 paid oy e fiaslasolid hiaeiag %, cubic shape,

undr ed d fift
wit visl le layers %er

ec(ti%)gzg)lus one more layer, the intermediate layer per
direction, which is not visible to the user, said toy

being characterized by the fact that

for the configuration of the internal surfaces of its smaller separate pieces, apart from the

required planar and spherical surfaces, three cones (k=3) per semi-axis of the
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whi ch are visible, whereas the other sixty six (66)

pi eces are non-visible to the toy user. 5 7. The cubic
woOai4c108409y, according to cl ai i 1, said toy's fPaalGR2004/000027

solid having a substantially cubic shape, its faces

consi St i f ri.s of ' . .
atop gt FrRe-ARER Gl 5P RHFbE RSl BTl WA are used, said
toyORsINE abay difom tHeeonAligblopetnatk thray-dimansionalisoid supgoyrting cross,

which 1s non-visible to the user, said t%:¥ eidn
of tahuedred ppd gighipen kel S gaqrespparate(Pigest. 4 hundred an flty two (152) of
whitBHkd GUHRL G e thE Behel ﬁ?cﬁrr %@{662 Pleb @GRS nOi-visiok 18R 109 user.

sep omth

arate pieces, apart requi red pl anar an ]
7. <Piecuhia llogic téyg @esordinprie elamnlg saiixoy’ s Snabelid heming axdudstantially
Qf the _ aforenentjgoned_.three-dinensjonal, rectangular, . _
Cul@%\rsi"@&r 35 855, QPR ©f BrtmOL Sehorsal Sifighy of Jos TednS, with N=6
visRBy&S iRP diréRRhphiy S8 MbR: R MeSinklBedi®8Ndyedper direction, which
three- di'mensi onal” solid supporting cross, of two
is iomrndsibld tathe usengbaiétay (218) nore separate pieces, a

hundr ed_and (fi 4y 52) of 15 which i sible,
bepéaPabiciiREa o bt A Sk (o6) pi eces are

for'{@B -cohgRhitor Of tHeinfetal Weices 81 itf htnallerdiepatlatgpiecdspypart from the
according to claiml, said toy's final soljid having a.
reqirpdt plaparapnd spbemsal SERpe, thies caews (EofisPhtehgs@fraxis of the
. > . r o . id
S 0060k o G e e, s
toyc bafsitihg rapae drdmy theheonf-vigible; batral @hifeeidirbdnsional solid supporting cross,

of §updwiied ond Giebteen sk TPOSHERHAL® e 3 DundsF i B o (152) of
wl%é?ﬁ?ﬁ gﬁﬁﬂe MHELAS AR othicl 5REy GO 6P plecs are 2dn-RRIbISOThe B4 Wer.

af orenentioned tHree-dinensional, rectangular, )
8. CEh¢ eubiarlogio doyliaveerdingyiot ddaimal.esaidston’s final eplidthaying a substantially

onsi sti.ng, apart. f.rom.t he ngn-yisible I . . _
culif e e e P AUl 1% etip o, phr ] pHRES dlg v, with N=7
Vismwgg&gpme@ﬁ&{;ts@@mo}( 218) rnore pieces, which are all
visible to the toy user. 25 9. The cubic |ogic toy,
beingcehagagterized hy tiefpat thaki d toy' s final solid having a
sHhst i.al. ' Lt S .S 0
o AT Al 308k 7 0 ReC AR, g o
requiietl bpRndrayed ssphericali sieticesonthrgd wsnendiner 8) | myesemitdxis of the
Interpedi ate | ayer, per direction, which |.s .
AROROHODES g GRS B FEctaugh it G 5ROl Sy 28 used. seid
tobeOﬁS%'ﬁn%, 2 Lidth (R0ndrRlisiblae c%,'tﬁfé&-ﬁﬁrh&ﬁio%l 408 supporting cross,

| nt er na rfaces of Its snhm , separate pieces,
of aywa htindredand ¢ighteens@8 y marerticnearwizeltars ph avisibdeto the toy user.

surfaces,, four cones, (x =.4) per.sem -axis ,of th .
0. 51 ERER: e dhy (PSR tnesliiy hedeic B B Sl nevl o substantiall
cubR $h8pd, Aty o6y domatify DY ot Ff HheisRl sudiesl oftloyg radius, with N=8

_consisting, apart fromthe non-visible, central, = .
visithle dryersi nee direetioa plis|ang maqrp Joiet. i they interangdiatofgyer per direction, which
.. 2004/ 1034 ; 004/ 000027 of three hundred and
IS%?%%%%EP?(EC( g)g;l{r(%ore pi eces, two hundred and ninety
befiig<ca?@épriadd bydliedhctathat vi si bl e, whereas the ot her

ninety (90) pieces are non-visible tqg the toy user.
fonthe cpBzwalion of thei igterng), sutfaces, ofiits @n{aﬁere SeferAe piegeg, gpart from the

redufidS planf2! and O kpHtriBAY kidacls, S YOGt 3BAdsAl(k Y= 4) per semi-axis of the

aforementioned three-dimensional, rectangular, Cartesian coordinate system are used, said

toy consisting, apart from the non-visible, central, three-dimensional solid supporting cross,
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cubi ¢ shape, its faces consisting of parts of
spherical surfaces of long radius, with N=9 5 visible
woOayere3qer direction, said t bei ng char act epCTaR204/000027
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being characterized by the fact that

for the configuration of the internal surfaces of its smaller separate pieces, apart from the
required planar and spherical surfaces, five cones (k = 5) per semi-axis of the
aforementioned three-dimensional, rectangular, Cartesian coordinate system are used, said
toy consisting, apart from the non-visible, central, three-dimensional solid supporting cross,

of six hundred and two (602) more separate pieces, which are all visible to the toy user.



