GAMVE APPARATUS Background and Field of the Invention This invention relates
to gane apparatus, particularly but not exclusively to a spatial puzzle
appar at usWOROWAIE4ar e known for generations and t hey aPETSGRUIOAPOWFt h
adults and kids alike because they stinulate creative thinking and provide
an intellectual challenge to the player. Rubik's Cube(tm is an exanple of
a successful and popul ar spati al puzzlb. It is an object of the present
invention to provi de gane apparatus which provides the public with a useful
choice. Summary of the Invention In a first aspect of the invention, there
is provided gane apparatus conpsARENAPPARATWSI ity of ganme bl ocks and a
void which is configured to receive one of the plurality of gane bl ocks; a
housi ng arranged to enclose the plurality of game bl ocks and the void, the
housi ng being configured to circunscribe the plurality of ganme bl ocks so
that the plagcrbroliNg 8hd SRME.Ithetkmendehi Nne and retain a predeterm ned shape
as the plurality of gane blocks are caused to rotate about a commobn axis to
change positions via the void. To play the ganme apparatus, a user holds the
apparatus in his hand and mani pul ates the game apparatus, for exanple by

directi 0”a|Th%“ﬁqKérﬂ%nhrteféﬁi§s:H§@aﬁlléeaﬂﬁd?@tug,l pstisuhdy BIRRGLRISTLIP RS aTRKI NG

use of the void. Wt
spatial puzzle apparatus.

Puzzles are known for generations and they are popular with adults and kids
alike because they stimulate creative thinking and provide an intellectual
challenge to the player. Rubik’'s Cube™ is an example of a successful and

popular spatial puzzle.

It is an object of the present invention to provide game apparatus. which

provides the public with a useful choice.

Summary of the Invention

In a first aspect of the invention, there is provided game apparatus comprising:
a plurality of gamé blocks and a void which is configured to receive one of the
plurality of game blocks; a housing arranged to enclose the plurality of game
blocks and the void, the housing' being configured to circumscribe the plural.ity
of game blocks so that the plurality of game blocks define and retain a
predetermined shape as the plurality of game blocks are caused to rotate about

a common axis to change positions via the void.



arrangenment, a sinple and yet chall engi ng puzzle nmay be created, for
exanple if the faces of the blocks are configured to carry a certain inage
and a useWor28t06é%4t he gane bl ocks to form a predet er m REA/SIGAPYOPOISHage t o
sol ve the puzzle. Through playing the puzzle, a player can explore the

rel ati onshi p between three-di nensional space and two-di nensi onal pl anar
structures, the interrelation of inner?2and outer space characteristics,
their specific features and regularities. Such a puzzle al so has

consi derably w de range of choices between possible step variations so that

t he pl ayer T%aﬁllagnthgr Ahd égpgpa%g, g\ﬂjsleg_ﬁgm% Rz abBarBiNtRihRS hBh$ ldt ention

and i nproves chani c aptitude sinultaneously. The players' hand and

eye coordi nallaflakind SatRhdS I8y BRa AR SUARRNbAIKIRAS! RPLAG earni ng

process. As resu puzzl'e 1s no y education but al so fun.

It can alsq.b egﬁ%pé) rb?cg(!kgt fd CEQ@% gbﬁﬁtﬂﬁscﬁ%ﬁﬁ Bée RifaeNGoidt @it Otet 1 on of

the puzzle'i's tere y rear g, through any sequence of steps, the

puzele ) DLoskagHEh B SPGBl AR LBt FOb A A clipol o

rn’arri regular specific pattern of the

P by etk T BRES Bl BPURE! Saliedio By Eh e iR eS) cRBLg G0 (1T

i.e. by pe e arrations, "the shortest
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between three-dimensional space and two-dimensional planar structures, the
interrelation of inner and outer space characteristics, their specific features and
regularities. Such a puzzle also has considerably wide range of choices
between possible step variations so that the player can entertéin himself while
the puzzie maintains his attention and improves his mechanical aptitude
sifnultaneously. The players’ hand and eye coordination skills can be improved

and supports kinaesthetic learning process. As a result, such a puzzle is not

only educational but also fun.

It can also be appreciated that in the course of playing, the solution of the
puz'zle is altered by rearranging, through any sequence of steps, the puzzle

)y blocks within the spherical housing. Following this, the goal of the game may lie
in arriving at the initial regular specific pattern of the puzzle blocks, possibly and
preferably within the shortest period of time, i.e. by performing, out of a large
number of variations, the shortest sequence of steps throug‘h which all puzzle
blocks are moved back into their initial position. Arriving at a pre-determined

5 specific pattern of the puzzle blocks may prove to be a hard task despite the



resulting in a challenging puzzle. Wile handling the ganme apparatus with
an aimof solving the puzzle, the player is confronted with guestions
regardindNPH@“W§%§Fionship bet ween a t hr eedi nensi onal SBQE@GgﬁﬁmﬂFéﬁer
structures contained and noved therein. Problens of interrelating the
senses f rotation, the reversibility of coordinate systens, and the terns
of "outside" and "inside" will gradualPly beconme nore and nore apparent to

regul ar_andoeRbiusiqn it deeissind beididzalBst RKHES B vehyieagpl ural ity of

f
ganme bl ocks conprises” pyram d-shaped gane bl ocks with the apex of each

pyr am d-sh,%gggngg,pngcﬁ%%@ég@%fzggw ed to neet at the common axis. The

pyram d- shap y be substantially identical and each of the
pyr am d- shaped gane bl ocks nay have a regular, irregular or different
pol ygon base. Preferably, the gane blocks rotate and slide at the same tine

to change fRRkhhAlM 8 dhlte ARItialithen JIRURAR e PI2REANEFIR P! OCKS MaY

I
conprise two di types and may conprise t erent pol ygon-shaped

bases. Prefer qﬁ{gg ri -g,mt ryi a Vi sual
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representation, suc

conbi nat i op, of, I & Vé-p%‘dé‘kﬁrﬁcgﬁﬁlgﬁ&ms%-bﬂ?@s onBRsdy Und hﬁo%sQﬁ%@f ovides a

di stinct representation represents a solution to a puzz q’n this

vay. the gapp, AReIRtSmiing the? SR br! BietBn2 R ARbRibiR) B oBHithate

representa
systems, and the terms of "outside" and "inside" will gradually become more

and more apparent to regular and enthusiastic users of the puzzle.

Preferably, the pluralfty of game blocks comprises pyramid-shaped
game blocks with the apex of each pyramid-shaped game block
configured to meet at the common axis. The pyramid-shapéd game
blocks may be substantially identical and each of the pyramid-shaped
game blocks may have a regular, irregular or different polygon base.

| Preferably, the game blocks rotate and slide at the same time to change

positions.

In the alternative, the pyramid-shaped game blocks may comprise two

different types and may comprise two different polygon-shaped bases.

Preferably, each game block comprises a base that carries a visual
representation, such that when the game blocks are properly arranged,
the combination of the visual representations of each of the bases provides a

distinct representation which represents a solution to a puzzle. In this way,



carried by each base may be identical. The visual representation may
conprise colours or a conbination of different colours to forma pattern.
It is al SWOoenWw/sdyed t hat t he visual representation nayPEHHBGRIG001SS
characters. The plurality of game bl ocks may be nmade of the sane or
different types of material, such as word, clear plastic or ferromagnetic

material. Inside of the entire pi ece béing made of ferromagnetic material,
it is envis I tidy| ocks may
conprise a g%orra%‘gnbé’{}%I%Jgmal et? %&lgor g ﬁﬁg%lgrmﬁvﬁ%%é{etr%reggi%rl t hus

enables a ugghelBy4sty ggﬁqtag%gr,aﬁgrﬁfcy 3BURLBHPI RhRliBh fud A O ocks.

Each or ne o garre blocks may c rise different

col ours, char erlrsTée For a{&@ urface of each or at
| east one of° I?ﬁ 9& n?cﬁ LOQ §%r\]/te0% erentp} extures or

characteristics. The housi ng may conpri se a finger hole to allow a user's
finger to rotate the ganme bl ocks using a finger. The housing may be

"ol oasably Wsraot Aevs RStk PRl RErBeh e MRy EBhaReRt ST00k s °

Preferably, the housing has a sphere shape. The plurality of game bl ocks
may be arranged to defi ne the general 5 shape of a Platonic or Archi medean

They are arPnpOEbe sk Bo4BTey be TR i b e B R MR T ons.
of matenal, such as word, clear plastic or ferromagnetic material. Inside of the
entire piece being made of ferromagnetic material, it is envisaged that at least
one side of the plurality of game blocks may comprise a ferromagnetic
material layer. The ferromagnetic layer thus enables a user to use magnetic
force to manipulate/rotate the game blocks. Each or at least one of the plurality
of game blocks may comprise different colours, characteristics or images. For
example, the surface of each or at least one of ﬁwe game blocks may have

i different textures or characteristics.

The housing may comprise a finger hole to allow a user’s finger to rotate the
game blocks using a finger. The housing may be hermetically sealed,
and may comprise a retaining mechanism arranged to releasably hold the

) position of one of the plurality of game blocks.
Preferably, the housing has a sphere shape.

Thé plurality of game blocks may be arranged to define the general

5 shape of a Platonic or Archimedean solid. It is preferred to arrange the plurality



The plurality of gane bl ocks may be edible, and may be made of chocol ate.
I nstead of a physical device, it is also envisaged that the gane apparatus
may be i n¥PAENEW4virtual ly or el ectronically such as POI/S&A0M[08EST oni c
gane, and this forns a second aspect of the invention which provides a

virtual gane apparatus conprising: a plurality of virtual game bl ocks and a
virtual void which ) is configured to seceive one of the plurality of

virtual gane bl ocks; a virtual housin the plurality of
Vittual gard BrodRcamt R SRl RGBS Erg "ot ng
configured to ctirﬁumscrib[e the plurality of virtual ganme blocks so that the
plurality RO COAIRIHE Bocks define and retain a predeterni ned shape as
the plurality of virtual game bl ocks are caused to rotate 5 about a common
virtual axis to change positions via the virtual void. The virtual gane

t be i .npl t ed int ' | ect ' whi ch
ol ude a f | IBHEIN HERICIRPRIMAEPS COELE DY ST HEMASTSTERT Tt he vi r t ual

housi ng, thereby causing the virtual game blocks o to rotate about the
common axis. The interactive electronic ganme nay be inplenented online and

may be al so progr d as nmul tj - pl ayer .ga o, that players, conpete
agai nst one'”ﬁ%gr?zra QiBSECBI 3%\”?‘?161{ |5ﬁ§¥gn\(}\%g%§ﬁﬁ§% esgr?é'% éé?arﬁ%ﬂsirg of tinme.
The virtual game apparatus | so be inplenmented i hand hel d
el ectronic B%l‘ﬁ“ﬁ@”@@(ﬁdc\é’fm@[{’?gﬁ %e?tiﬁrt"l‘?é'b’ r%ﬁbi%?@&&”tﬂ%&rq%gﬂaﬁea%cﬂ)par at us,
as a physical device, may be , . _ . o

this forms a second aspect of the invention which provides a virtual game

apparatus comprising: a plurality of virtual game blocks and a virtual void which

) is configured to receive one of the plurality of virtual game blocks; a virtual

housing arranged to enclose the plurality of virtual game blocks and the virtual

void, the virtual housing being configured to circumscribe the plurality of virtual

game blocks so that the plurality of virtual game blocks define and retain a

predetermined shape as the plurality of virtual game blocks are caused to rotate

5 about a common virtual axis to change positions via the virtual void.

The virtual game apparatus may be implemented on an interactive
electronic game which may include a finger or hand controller to control the
movement of the virtual housing, thereby causing the virtual game blocks

0 torotate about the common axis. The interactive electronic game may be
implemented online and may be also programmed as a mutti-player game so
that players compete against one another to solve the puzzle within the shortest
period of time. The virtual game apparatus may also be implemented in a hand-

held electronic gaming device.



adapted as a "construction" gane apparatus such that all the gane bl ocks
whi ch made up a predeterm ned shaped are included and a user is required to
renove orWO(2010/06d19¢) gane bl ocks to form a game or puzzIPET/SGRI/PUSHE a
third aspect of the present invention in which there is provided gane
apparatus conprising: a plurality of ganme bl ocks; a housing arranged to
encl ose the plurality of gane bl ocks at | east one of the gane bl ocks being

renmovabl e firam e, Qm@é t"h t fHeS | e ﬁgglla?ut €S pﬁh?ﬁ{?gedek}% Sh%%eg% ocks so

configured to C|rcunscr| ere Ity o
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created. The "extra I's renov r €1 nser n the

user i cOMDIEIGS LA Ard) N nfABak oAb §Harf LLAL %Iéfeﬁgga% [ocks.

This is use to e able € user to rest he ga again age

whi ch he stg%%@fﬂ Eﬁé’l??é’sse'n}’ infnibh 1 iR MFeAPRAE AR 3o gﬁagqﬁo%?ae@sﬂ he

puzzl e, the I nserted when thé
ot ons. MR .Lﬂé”&a% @%%%2@%%% 30 BB RIS i 6
ohi ch s i noBR L@ BhER B R Aneh g%e%a“rﬁ%%ﬁkeéﬁmtrﬁ ofa B Bcics 1 rom
rotating abﬁ’)e hous%g% e tahvecn Xv!/ﬁserem"{ﬁe hgﬁé‘lﬂé isI gonaf!g%?ed to circumscribe
the remaining of the -plurality of game blocks so that the remaining of the
' plurality of game blocks define and retain a predetermined shape as the
remaining of the plurality of game blocks are caused to rotate about a common

axis to change positions via the void to be created.

The “extra” game block which is removed may be reinserted when the user
. completes playing the game to prevent rotation of the game blocks. This is
useful to enable the user to restart the game again at a stage which he stopped
previously, or if the game apparatus is adapted as a puzzle, the game block
may be inserted when the user has completed the puzzle, thus, allowing him to
maintain the game blocks in completed positions. Of course, instead of using
) the “extra” game block, it is envisaged that other suitable means may be used,
for example, using a pin which is insertable through the common axis to prevent
the game blocks from rotating about the common the axis. Such means is also
applicable for the first aspect in which the game apparatus is configured with

" the void from the onset, and likewise the third aspect may be configured with all



applicable for the first aspect in which the gane apparatus is configured
with the void fromthe onset, and |likewi se the third aspect nay be

confi gur eHORD1649%t he preferred features of the first REHSSGROWNAIISF what
is described in the described enbodi nent. Brief Description of the Draw ngs
An enbodi nent of the invention wll now be described, by way of exanple,

W th reference to the acconpanying draWings in which, Figure 1Ais a

pi ctori al tpﬁgf@ﬁg@tﬁe%f@é of 3 f%@gé&t Usd/bP Magl%g{a(éec%ea PgL al

puzzl e appara us conprising a p ura puzzle & 4CE0r! ing to a

preferred @@&%e%bﬁm%ﬁe present invention; Figure 1B is an enl arged
schemati c i mensional view of the spatial puzzle apparatus of Figure

1A; Figure 2 is a schematic view of a hexahedron which is a Platonic solid
on which the spatial puzzle apparatus of Figure 1 is based upon; Figure 3

illustrat e%rlgpl‘_’i’eég&ngﬁ’é@tﬁ%%&%ﬂ{ Figure 2 is sub-divided into six

i denti cal exanpl e of visual representations of the
base of the plurality of puzzle blocks of Figure 1 when shown in
2-dimensions; Figure 5 illustrates the visual representations of Figure 4

when t he pI We%ﬂ)c% m%['\t %ylrﬁlem&i@ ﬁéﬁﬁree%%ﬁ%dgﬁﬁﬁa& (iol ve é& uzzl e;

Figure 6 is a Vi ew 0 nple of a

reference to the accompanying drawings in which,

Figure 1A is a pictorial representation of a game apparatus in the form of a
spatial puzzle apparatus comprising a plurality of puzzle blocks according to a
preferred embodiment of the present invention; |

Figure 1B is an enlarged schematic two-dimensional view of the spatial puzzle
apparatus of Figure 1A;

Figure 2 is a schematic view of a hexahedron which is a Platonic solid on which
the spatial puzzle apparatus of Figure 1 is based upon; -

Figure 3 illustrafes how the hexahedfon of Figure 2 is sub-divided into six
iden;tical pyramids;

Figure 4 is an exampie.of visual representations of the base of the plurality of
puzzle blocks of Figure 1 when shown in 2-dimensions:;

Figure 5 illustrates the visual representations of Figure 4 Wheﬁ the plurality of
puzzle blocks are re-arranged to solve the puzzle; |

Figure 6 is a schematic view of a tetrahedron which is another example of a
Platonic solid;

Figure 7 is a schematic view of an octahedron which is another example of a

Platonic solid;



Platonic solid; Figure 7 is a schematic view of an octahedron which is
anot her exanple of a Platonic solid;Figure 8 is a schematic view of a
dodecahedWOrR01MI6¢4i s anot her exanpl e of a Pl atonic sol PET/SGRHI0801§5| s a
schematic view of an icosahedron which is another exanple of a Platonic
solid; Figure 10 are exanples of Archimedean solids that may be used as
basis to create further spatial puzzlé apparatus; Figure 11 are exanpl es of
" Lnspher esgigufd g £ sdiferBGied RETIddEah EROA IALHAL PR Pl LB dadpcanedr on
of Figure 8, w thout show ng -a housing; and Figure §howe how a pyram d
bl ock is aﬁ@ﬁﬂgggjﬁjtlﬂ n a truncated octahedron, which is another exanple
of an Archi nedean solid, w thout shown a housing. Detail ed Description of
the Preferg, i i i i ! : [Welg a gane
appar at Us. S B Rioe ahp 0y Pleerler RolaRidb el 1f SORRFRUBLEAT ol

appar at us I;@?Onggidspati al puzzle apparatus 100 conprises a plurality of
gane or puzzle brocks 102 housed wi t hin a spherical housing 104 which

def | nes 2 BB $035E JAhpHAePHER R RLACYHol SaTE) vEARRLs bhS RH27! ©

bl ocks 102 s made 0
create further spatial puzzle apparatus;

Figure 11 are examples of “inspheres”;

Figure 12 shows schematic representations of the dodecahedron of Figure 8,
without showing a housing; and

Figure 13 shows how a pyramid block is arranged within a truncated
octahedron, which is another example of an Archimedean solid, without shown

a housing.

Detailed Description of the Preferred Embodiment

Figure 1 is a pictorial representation of a game apparatus and in this
embodiment, this is in the form of a spatial puzzle apparatus 100. The spatial
puzzle apparatus 100 comprises a plurality of game or puzzle blocks 102
housed within a spherical housing 104 which defines a game space for the
puzzle blocks to move. Each of the puzzle blocks 102 is made of Iight plastic
and is of a pyramid shabe as will be further explained below. The spherical
housing 104 is made of clear plastics and comprises two equal hemispheric
portions sealed hermetically together, so that dusts and dirt, etc. from the
outs‘ide is prevented from access to the game space. Figure 1B shows the

positional relationships between the puzzle blocks 102 more clearly.



and is of a pyramd shape as will be further explained bel ow The spherical
housing 104 is nade of clear plastics and conprises two equal hem spheric
portions WoabWdoneti cally together, so that dusts an®@CaISG2O09HPELSSfr om
the outside is prevented fromaccess to the gane space. Figure 1B shows the
positional relationships between the puzzle bl ocks 102 nore clearly. The
concept of the spatial puzzle apparatug 100 of this enbodinment is based on
a hexahedron 106 which is one of the Platonic solids, and the hexahedron
106 is commonly called a cube. As shown in Figure 1B, the cube 106 has six

Formed by sl rasat dfe ety 80t RloriEE gurdim%*”%%%’?r 212 shows
cach of ¢he SE T ae #hlse *°°0f%2°'f'rtﬁe§{°£5‘? rfze'c ég@%ﬁn%ﬂ s e 6AEENH ¢ e
The spati al Cpaora Edlpar ai Aeogort T BRie By P Re o8 e yEaN @ from
the S'y?a%-yéﬁ”%egsﬁ&afdff%&fé#2 ' 155 o B, oL b R YR Ve 0
ot her wor dsCeRiiel YRR AgOR Vet & M@Ere{%f-’w (! BIBE 102 of
housi ng. L04PFaNs AA00R o By rraerﬁ,s@??rive 3paDsPBeH! Bt 2103 B That the
vertices of p)grgr%lé)éj Zazpleg ‘P AZO%kesetsa ra ar %lor%?nso%bla lSe &a%%gutw thtehcérp[?e Io? tﬂ?erl or of

spherical housing 104 (shown in 2-dimensions in Figure 1B). The spatial puzzle

) apparatus 100 is formed by removing one pyramid from the six pyramids to

create’ a void 124 (see Figure 1) which enables one of the pyramids to rotate

into the void 124 thereby creating a further void (left by the pyramid that moved

into the void 124) for another pyramid. In other words, the remaining five

pyramids 120 form the puzzle blocks 102 of the spatial puzzle apparatus 100,

i as shown in Figure 1.

The spherical housing 104 is arranged to circumscribe the puzzle blocks 102 so
.that the vertices of the puzzle blocks are releasably engaged with the interior of
the spherical housing 104 so as to retain the shape of the Platonic solid, in this
) case the general shape of a cube 106, but still allowing the puzzle blocks 102 to
move freely within the spherical housing 104, albeit with certain movement of
the spherical housing 104. It should be mentioned that depending on the
arrangement of the spherical housing 104 and the puzzle blocks 102, the puzzle
bloéks 102 may be arranged to just rotate or rotate and slide to change

5 positions.



t he spherical housing 104 so as to retain the shape of the Platonic solid,
inthis ) case the general shape of a cube 106, but still allow ng the
puzzl e bl\YOR81I0{GPH 0 nmove freely within the spherical h8GEiSE&3002O40153] bei t
with certain novenent of the spherical housing 104. It should be nmentioned
t hat depending on the arrangenent of the spherical housing 104 and the
puzzl e bl ocks 102, the puzzle blocks 102 may be arranged to just rotate or
rotate and slide to change 5 positions. Each of the square bases 108,1 10,1
12,1 14,1 16, of the puzzle bl ocks 102 are provided with distinct visual

representations i ch provide | S i ndi cat.or of the pro ss of the
pl %elr' s efTi‘ﬁhtOf\t,t\Qe §%%t%%6§§szl1€8¥{ﬂ1hﬁ?%ﬂi¥?ﬁ@t°f rl\:\ef]ﬁléfﬁer %\Egléssg(ﬁf%ﬁel on may be
synbol s, col our. conbi nati ons, graphi i ctyres jch, | n me pi eces
ar tet arr an_?_e‘%f Oﬁgﬁ‘gt@’%fisg‘gﬁ%ﬂ?%[ g‘??ég?ef]?%t%nﬁ;"g‘r‘]%é?rté’i" Her?eﬂfléﬁi‘ﬂ%%a[?@?‘%st ic t
pattern. To assist w e explanati on of ho spat.i al, puzzl e apparatus
wor ks and fiHf PERERSSH$ t@?ﬁraé(ﬁéf B&W tQ %fg‘F? quz{q]ghpiqe;gmghwaqqg bases 108, 1 10,1
12,1 14,1 16 of the puzzle bl ocks 102 are shgown in two-dj nensjons in Figure
4. Each squU&PESEREEON BV #YMPOIS cplopy CaMpRariansy SARINPICHY S WBIGF: equal
portions 108a, 108b, 108c, 108d (using the square base 108 as an exanpl e)
with the | evherbegams plec%aremrf%%%maﬁélwysh%? spegiedrereEdtgst i ¢
appeal , these four equal portions ma%/ contain different col our |
conbi nat i oneharactqtigdicnadiernsflorassistyifathe eadanation@f howshe spatial pyzzley e
simlarly divided as shown in Figure 4.
Y apparatus works and for ease gf explanation, each of the five square bases

108,110,112,114,116 of the puzzle blocks 102 are shown in two-dimensions in

Figure 4. Each square base 108,110,112,114,116 is.divided into four equal

portions 108a,108b,108c,108d (using the square base 108 as an example) with

the letters A, B, C and D respectively. For a greater aesthetic appeal, these four

equal portions may contain different colour combinations.

The rest of the square bases 110,112,114,116 are similarly divided as shown in

Figure 4.

As it can be appreciated, in Figure 4, the portion 108a bearing the letter A lS
aligned with the portion 110b bearing the letter B of the adjacent.puzzle block

) 110. The portion 110c¢ bearing the letter C is immediately adjacent to portion
116a bearing the letter A of the adjacent block 116 (when arranged in three
dimensional as shown in Figure 1). Likewise, the portion 114c¢ bearing the letter
C of puzzle block 114 is adjacent to portion 112b bearing the letter B of puzzle

block 112.



As it can be appreciated, in Figure 4, the portion 108a bearing the letter
Ais aligned with the portion 110b bearing the letter B of the adjacent.
puzzl e bl\WOR0}0/0p4D4 The portion 110c bearing the | etter PCTIS&E20099805at el y
adj acent to portion 116a bearing the letter A of the adjacent block 116
(when arranged in three dinmensional as shown in Figure 1). Likew se, the
portion 114c bearing the letter C of plzzle block 114 is adjacent to

por 1 on 112, Begc) 49,1 DE) eLLetc R b oes] i Dosk: 192,40 gect of the

puzzle is tor dar ran %cent portions

of each bl OCJ(a{?eﬁ\YSoxlhoﬁf,Eﬁgfchltﬁéékq{aveqﬁ D g%gw% 5\5»' S e ¢ hat
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The player thus manipulates the puzzle apparatus 100 in order to shift or

rearrange the positions of the puzzle blocks 102 one at a time making use of

the empty space defined by the void and the player solves the puzzle when the

arrangement of thé puzzle blocks 102 provides the visual representation shown

in Figure 5 (i.e. when the letters on adjacent portions are the same, althoug‘h

the direction of the letters have been re-arranged for easy reading and may not

be what is actually the case if the puzzie is solved by playing the spatial puzzle

apparatus 100).

The possible movements of the puzzle blocks 102 are determined by general
rules of space geometry defined by the space within the spherical housing 104
and the puzzle blocks 102, and by the specific geometric dimension of the

spherical housing 104.

During the movement, it can be appreciated that the spherical housing 104

enables the puzzle blocks 102 to retain the general shape of the cube 108. As it



be what is actually the case if the puzzle is solved by playing the spati al
puzzl e apparatus 100). The possi bl e novenents of the puzzle bl ocks 102 are
detern1né§089“ﬂ@ﬁ€ﬂal rul es of space geonetry defined bfCTRE2EALYSH t hi n

t he spherical housing 104 and the puzzle bl ocks 102, and by the specific
geonetric dinension of the spherical housing 104. During t he novenent, it
can be appreciated that the spheri cal Yhousi ng 104 enabl es the puzzl e bl ocks
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certain ski rne erience an requent playing of the
puzzle circumsphere which is arranged to retain the general shape of the cubic shape

and yet allowing movement of the puzzle blocks into the void.

The femporary positional relationship between one of the puzzle blocks 102 and
the spherical housing 104 to which the puzzle block may be overcome by
exercising directional dynamic impacts to the puzzle block, for example, by
shaking the spatial puzzle apparatus 100 in a particular direction with a certain
skill that can be learned by experience and frequent pléying of the puzzle
apparatus 100. By such dynamic impacts of proper force and direction, the
puzzle block is forced to separate from the respective lateral face of the

spherical housing 104 simply under its own weight and inertia.

The spherical housing 104 improves the handiing characteristics of the puzzle
apparatus 100. Such a shape, besides being more suitable for manual handling,
is less dangerous to children. Eurthermore, the spherical shape, may improve
the freedom of movement of the pyramid puzzle blocks in the game space

defined by the interior of the spherical housing 104.



apparatus 100. By such dynam c inpacts of proper force and direction, the
puzzl e block is forced to separate fromthe respective |ateral face of the
spheri calWRGOHY4ed¢P9204 sinply under its own wei ght and i RET(SGE009PRESS
spherical housing 104 inproves the handling characteristics of the puzzle
apparatus 100. Such a shape, besides being nore suitable for manual
handling, is |ess dangerous to childrfén. Furthermore, the spherical shape,
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bl ocks 10 omrotating. 'In this way, the user may use the neans to
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neans to atron o e puzzl e blocks 102 so that he can maintain the

puzzl e bl %5& A2 L8 Quael e shialits mEpesaRRnmorRY tdhaop Rotbien dfanen of a

cylindrical whrch 1s inserted through an aperture formed in the housing
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102 fromrotating about the conmon axis. Also, if the housing is fornmed of

two hal ves X!*té %h%gﬂ?ﬁ%&%?h%é F&H‘&%C&nﬁéﬂ'teaﬁ rodRhiexid idsenezz| e bl ock 102

may be i nser e void 124°and the two hal ves re-attached to

prevent the, pupzlhe karke r#gﬁlrffh%rﬂob%atﬁoﬂnghlémggé%@stﬁtﬁ@gfﬁ’ﬂ@'Slon of an

extra puzz ock up the void
common axis 103 to prevent the puzzle blocks 102 from rotating about the

common axis. Also, if the housing is formed of two halves which is detachable
from each other, an extra puzzle block 102 may be insertea to fill up the void
124 and the two halves re-attached to prevent the puézle blocks 102 from
rotating. Indeed, the provision of an extra puzzle block 102 to fill up the void

forms a variation to the described embodiment.

In this variation, it is envisaged that the puzzle apparatus 100 includes all the
six puzzle blocks 102 (i.e. pyramids) to form the cube 106 enclosed within the
housing 104 formed of two halves which is detachable. This may be called a
“construction puzzle”. To begin playing, a user simply detaches the two halves
of the housing and removes a puzzle biock 102 from the housing to create the
void 124 therein. Of course, more than one puzzle blocks 102 may be removed
depending on the type of solid on which the puzzle is based on. In this way, a
puzzle apparatus 100 is formed which allows the puzzle blocks 102 to rotate

about the common axis 103. As explained earlier, the removed puzzle block



forns a variation to the described enbodinent. In this variation, it is
envi saged that the puzzle apparatus 100 includes all the six puzzle bl ocks
102 (i.e WPRPHMAOHYY to formthe cube 106 encl osed wit hi RCEHE2HIO815Y 104
forned of two hal ves which is detachable. This may be called a
"construction puzzle". To begin playing, a user sinply detaches the two
hal ves of the housing and rempbves a pu#zle block 102 fromthe housing to
create the {pi €L £l fi r z3l @b 102 may
be rennved'%gbgﬁ%%%bggn(fbgc§$%e98$y§§¥Y§EJ§ @E?@ﬁq?ﬁﬁﬁgdﬁé e &B& ased on.
In this way,&ksRW2zl e apparatus 100 is formed which allows the puzzle
bl ocks 102 to rotate about the common axis 103. As explained earlier, the
renoved puzzl e bl ockl02 nay be added back to fill up the void to prevent
rotation of the puzzle blocks 102. The descri bed enbodi nrent shoul d not be
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may be configured as a toy or generally a gane apparat us anpl e
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bl ocks for fun or arruserrent or to erent alions
carried by Aseatef Férhé%( Hﬁ)@'tﬁe bl i ment uses a
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150 has four trian es as shown in ere may be
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embodiment uses a cube as a Platonic solid but other platonic solids may be

used such as Tetrahedron, Octahedron, Dodecahedron, and lcosahedron.

(a) A Tetrahedron 150 has four triangular sides as shown in Figure 6.
Therefore, it may be divided into four identical pyramids (one of which 152 is

shown in Figure 6), such that, each pyramid has a triangular base.

(b) An Octahedron 160 has eight triangular sides as shown in Figure 7.
Therefore, it may be divided into eight identical pyramids (one of which 162 is

shown in Figure 7), such that, each pyramid has a triangular base.

(d) A Dodecahedron 170 has twelve pentagonal sides as shown in Figure 8.
Therefore, it may be divided into twelve identical pyramids (one of which 172 is

shown in Figure 8), such that, each pyramid has a pentagonal bése.



shown in Figure 6), such that, each pyram d has a triangul ar base. (b) An
Cct ahedron 160 has eight triangular sides as shown in Figure 7. Therefore,
it may bev@i2010dwedd%iint o ei ght identical pyram ds (one of PGRIS6GR00PAISS shown
in Figure 7), such that, each pyramd has a triangul ar base. (d) A
Dodecahedron 170 has twel ve pentagonal sides as shown in Figure 8.
Therefore, it nmay be divided into twelwse identical pyram ds (one of which
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pyrani ds may be renoved for the nore conplex Platonic solids such as a
Dodecahedron and | cosahedron. Indeed, for a spatial puzzle that is based on
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is preferred to remove two pyramids forming the Dodecahedron shape to

facilitate movement of the puzzle blocks, although the puzzle would still work

with one pyramid removed and the puzzle blocks are loosely circumscribed to

the housing.

Note that in all cases, the peak of all pyramids is around the centre of each
Platonic solid so that the pyramids rotate and slide about this centre. This point
is also the centre of the corresponding circumscribed spherical housing 200
(shown in 2-dimensions in Figures 6 to 9) which retains the general shape of
the Platonic solids as the pyramidé are urged to move around the housing to
solve the puzzle. Figure 12 shows schematic representations of the
dodecahedron of Figure 8, without showing the housing 200, and iliustrating an
imaginary point 171 where the peaks of all the pyramid blocks 172 meet. As
shown in Figure 12, this point 171 is also the centre of the Platonic solid. The
base of each Platonic solid may bear distinct visual representations that are

used as an indication to solve the puzzle.



(shown in 2-dinensions in Figures 6 to 9) which retains the general shape
of the Platonic solids as the pyramds are urged to nove around the housing
to sol ve WAGIWp#9%. Figure 12 shows schemati c repr esenP&TISGR0IWPOISHe
dodecahedron of Figure 8, w thout show ng the housing 200, and illustrating
an imagi nary point 171 where the peaks of all the pyramd bl ocks 172 neet.
As shown in Figure 12, this point 1711ds also the centre of the Platonic
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a void may oni ¢ geonetric can be
appreciateg_ ®n1 he above. In the described enbodi nent of the cube,
letters arE°Us¥d S|an|city but the surfaces of the polygon-shaped
pyram ds of the puzzle bl ocks may be marked with aesthetically nore
appeal i ng representations, for exanple, synbols, sections or parts of
graphi c pictures which, when the gane pieces are arranged properly, show a

speci fic, prinedissenddwedbediaeatceidne stbe Igiters arenusader simtticigpleiditie ¢ pattern
could be seen, for exanple, in one particular arrangenent on the resulting
out er sur f ageacasfoftieepdlygen-phapedeytaroidk of theriizizle eeksheay bamarkad ar
arrangenent on the resulting inner surfaces 102a of puzzle blocks (see
Fi gur e 1B) withesthieliealyunereaappaaliriggeptaseniagens, ierexsawe.taymbelsy on his nmenory
to solve the puzzle. This is because when the user causes a puzzle bl ock
102 t o r ot aeetions or parts of graphic pictures which, when the game pieces are arranged

properly, show a specific, pre-determined characteristic pattern. One such

specific pattern could be seen, for example, in one particular arrangement on

the resulting outer surfaces of the five puzzle blocks, and in another particular

arrangement on the resulting inner surfaces 102a of puzzle blocks (see Figure

1B). To solve such a puzzle, the user may need to rely on his memory to solve

the puzzle. This is because when the user causes a puzzle block 102 to rotate

| to fill up the void 124, the inner surface 102a of this block 102 becomes hidden
from view and thus, the user may need to rely on memory in order to know

which other puzzle blocks 102 to move to solve the puzzle as determined by a

predetermined pattern on the inner surfaces 102a.

Further, in the described embodiment, the spherical housing 104 is arranged to
enclose the puzzle blocks and the movement or rotation of puzzle blocks in the
game space is created by directional shaking, for example, aided by gravity.

However, it is envisaged that magnetic force may be used and in this case, the

puzzle blocks 102 are preferably made of ferromagnetic material. As an



to fill up the void 124, the inner surface 102a of this block 102 becones
hi dden fromview and thus, the user nay need to rely on nenory in order to
know whi CWOG0H64994zz| e bl ocks 102 to nove to sol ve t hePlBLR2eIA40155
determ ned by a predeterm ned pattern on the inner surfaces 102a. Further,
in the described enbodi nent, the spherical housing 104 is arranged to

encl ose the puzzle blocks and the nmovEment or rotation of puzzl e bl ocks in
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made lighter (in terms of density) from the filling medium and the apparatus may

be manipulated in different orientations (e.g. upside down or sideways). Also,

some puzzle blocks may be lighter whereas some puzzle blocks heavier in

density compared to the filling medium to achieve an even more mind boggling

game apparatus.

The housing or the puzzle blocks of the puzzie apparatus may be illuminated for
example, by including a battery to power lights. The lights may be visible to the
human eye so that it enhances the playing experience at night. Also, it is
envisaged that the lights may be invisible to the human eye, such as infra-red,
which may be observed through night vision devices. The puzzle blocks 102
may be made of fluorescent materials which emit light, in the visible or invisible
range (for the latter, special equipment like the night vision device mig'h‘c be
needed). Further, one of the puzzle blocks 102 may comprise electrical contacts
which corresponds to electrical contacts on another puzzle block 102 such that
when the corresponding electrical contacts made contact, a specific visual

image or representation is displayed at the base of the respective puzzle



gane apparatus. The housing or the puzzle bl ocks of the puzzle apparatus
may be illum nated for exanple, by including a battery to power lights. The
i ghts naWyORB810/i649%| e t o t he hunman eye so that it enhan®€3/SGRIMPHEGT ng
experience at night. Also, it is envisaged that the lights may be invisible
to the human eye, such as infra-red, which may be observed through night

vi si on devi ces The puzzle bl ocks 102 way be nmade of fI uorescent materials
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spherical housing 104. Further, weights may be added fo the bases

108,110,112,114,116,118 to create more robust movement of the puzzle blocks

102. It is also envisaged that the puzzle blocks 102 of a puzzle apparatus 100

may be made of different materials so that at least one or some of the puzzie

blocks have a different weight or mass compared to the rest. This creates an

imbalance gravitational force which creates a more challenging game or puzzle

apparatus.

It is also envisaged that each puzzle block may be made of something edible
. such as chocolate, cheese, biscuits or some type of sweet. The puzzie may

thus be marketed as a "puzzle-snack”, perhaps encouraéing the user to solve

the puzzle before consuming the snack. Of course, this would mean that the

housing 104 may be opened by the user.

Also, instead of hermetically sealing the spherical housing, a finger hole may be

formed on the spherical housing to allow finger-tip handling of the puzzie



102. It is also envisaged that the puzzle bl ocks 102 of a puzzl e apparatus
100 may be nmade of different materials so that at | east one or sone of the
puzzl e blI\WOR81WWIW4a different weight or mass conpared PETSHROMHELSS Thi s
creates an inbal ance gravitational force which creates a nore chall enging
ganme or puzzle apparatus. It is also envisaged that each puzzle bl ock may
be made of sonething edi ble such as chbcol ate, cheese, biscuits or sone
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Al so, mstggﬁ Lg%%??n@tgcal Iy seg meht e spherical housing, a finger hole
may be formed on the spherical housing to allow finger-tip handling of the
puzzl ebl ocks. Instead, or in addition, retaining nmeans in the form of at

| east one surface area of increased nechanical friction or adherence may be

used. A T un et 2L kR RP pbRG RANg L0 SKESa@H@dﬁ ABDRLANNSAAGemay 1 nvol ve

each of th@‘ aces t he prov actuating

f I k
PE?rgzr ﬁ?lrl ;}16 Ei%?ace 8%@%#%"%% {;}9&5 {b%Z; erl caF&HQﬂ?h%aRIL’ ﬁﬁanlgialrrgl e,
t h
or push  bufSEF T ﬁwe”g%@%?% Wﬁgﬁ%fpﬂz%% i b A bt

is pr _ef err e 8%?%2}’ lﬁ%ﬁt rel s'gt erl%[grhoaganrlanefn Q@YA;{'@ tfe Eb\@@r?cral H&Es?ngs' nce the

spheri cal

may be provided thh actuating means such as a sensor or push button for
indirect holding of the game pieces of the puzzle. This{is preferred over the
earlier variation of having a finger hole since the spherical housing 104 may still
be sealed hermetically, so that dust and dirt, etc. from the outside is prevented
from entering the game space. All kinds of such actuating means for indirect
handling perform, independently from their actual design, the act of pushing
away the puzzie block from the lateral face to which it is held by a certain
predetermined initial distance, whereby the gripping force maintained by
magnetic pull or friction, for example, is ceased, and free movement of the

game piece concerned is allowed.

In certain embodiments of the invention, the retaining means may
simultaneously serve as a symbol, i.e., as means of making the puzzle blocks,
for example, by coloring or otherwise, so that they will become distinguishable
from each other. When designed so, the function of refaining is, atleastto a
certain extent, substantially hidden or even disguised, so that such

embodiments of the invention are made even more "puzzling".



be sealed hernetically, so that dust and dirt, etc. fromthe outside is
prevented fromentering the gane space. All kinds of such actuating neans
for indi rEOR0HA#%MNng perform independently fromtheir PRESGANINBEISHN, t he
act of pushing away the puzzle block fromthe lateral face to which it is
held by a certain predetermined initial distance, whereby the gripping
force maintained by nagnetic pull or feiction, for exanple, is ceased, and
free nmovenent of the gane piece concerned is allowed. In certain

enbodi nents of the invention the retaining means may sinmul taneously serve
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truncat ed tetrah dron cubocta edron truncat ed ahedr on truncat ed

oct ahedr on [URAARBICIRANG ERIt SHRRHIREAPR. JH@SE"@% r@ﬁﬁ'&%&%é&%ﬁ{e dsnub

hexahedron, i cosi dodecahedr on, truncated dode%ahedr n, truncated
'octahedron, Rhombi cub octahedron, truncated cuboctahedron, snub

hexahedron, icosidodecahedron, truncated dodecahedron, truncated
icosahedron, rhombicosidodecahedron, truncated icosidodecahedron, snub
dodecahedron. Similarly to the 'Platonic solids’, each of those solids are divided
into at least two and at most three types of pyramids (since they have two or
more types of polygons meeting in identical vertices), to be circumscribed inside
a spherical housing. For example, a ’;runcated tetrahedron may comprise four
triangular base pyramids and four hexagonal base pyramids. Figure 13 shows
how a pyramid block 190 is arranged within a truncated octahedron 192, which
is another example of an Archimedean solid, without shown a housing. Similar
to the Platonic solids, for example the dodecahedron 170 illustrated in Figure
12, the vertices of the pyramid blocks 190 (only one shown) meet at an

imaginary point 191, which is the centre of the truncated octahedron 192.

The housing in the described embodiment and for Platonic solids is a spherical
shape. However, other shapes of housing are envisaged that can retain the
configuration of the Platonic solid. Also, in the described embodiment, the

spherical housing 104 comprises two hemispheric portions and sealed



i cosahedron, rhonbi cosi dodecahedron, truncated icosidodecahedron, snub
dodecahedron. Simlarly to the Platonic solids', each of those solids are
di vi ded iWOQIHYO6HVWASt two and at nost three types of pyP&HISE00HPHER t hey
have two or nore types of polygons neeting in identical vertices), to be
circunscri bed inside a spherical housing. For exanple, a truncated
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base pyram ds. Figure 13 sho how yram ¢ block, 190 is arranged within a
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For example,\ fhé same concept may be used with inspheres, where the
pyramids have a "pillov‘vedr" shape. To illustrate what this means, in the
preferred embodiment, the puzzle apparatus 100 is based on a cube. For
“‘inspheres”, this is similar but with the base of the pyramid shaped puzzle
blocks slightly “exploded” in a spherical way so that the general shape of the
puzzle biocks looks like a sphere, as shown in Figure 11. The housing for
“insphéreé” is preferably a “cube”, although it is still possible to use a spherical

housing.

The same concept may be used with any other shapes (including the above two
cases) which fall into the same type of topological transformation, including
bandaging of pieces, stellation of pieces, and truncation of pieces, and addition
of holes, provided that the coﬁcept of mechanism is preserved, main concept of
mechanism being that the peaks of all pyramids meet at the centre of the
complete structure and 3D sliding movement is allowed. Similarly, some of the

puzzle blocks may be fixed to the housing to increase the complexity of the



novabl e puzzle blocks to forma puzzle. O course, the position of the
inwardly projecting puzzle block is fixed. For exanple, the sanme concept
may be us¥O 2%4e499%spheres, where the pyram ds have a " BCHISGRRWN0&Kape. To
illustrate what this neans, in the preferred enbodi nent, the puzzle
apparatus 100 is based on a cube. For "inspheres”, this is simlar but with
t he base of the pyram d shaped puzzl e2bl ocks slightly "exploded" in a

so that th hap uzzl e bl oc | ooks like a

spherical wa energ! s of t.he.

ther e, asgas%%\%toirﬂa‘ﬁf%&@g%.emla‘ﬁ@a%ngq?gsoﬁ%'ﬁ“}a?v‘ﬂg%hséj%esg#ﬁ?‘g preferably a
"cube", altho it is still ssible to use spherical housjng. The sane
concept na@/uzéég{]%@iﬁ TRY ﬁe Qlﬂ?eg?%rer QH@BQEEd?P H&eﬁﬁpﬁﬂe%ﬁ?kﬁ%@&o"?m cases)
which fall into the sane t of . topol ogj cal.. transformatjon, including
bandagi ng %‘F’Oﬁri‘eé@é%?[egﬂ‘@kfsi‘?ﬁbﬂqdomog?g@%@,"%ﬁ'ﬁdogﬂﬂ%goa?ri‘%he%‘?osbtfoé‘ces, and
addition of holes, provided that the concept of nmechanismis preserved,

mai n concept of nmechani sm being that the peaks of all pyramds neet at the

centre of the conplete structure d 3P sl.iding.mvenment is allowed.
S @ ar 'y, TOSaERERRERGHR 9V LoLrRY S S B e R e BiRg T o
i ncrease the cogﬁ)l exi té of . thegane or tQ maintain treéaene%a! shape of the
solid. Likawirgeoleansdederaing st Pyiresap olisIams 2BRATBIUSEAY PS8L8r conpared to
ot her puzzle blé)cks to_all ow t he ot her ﬁ)uzzl e ocks to fit agnd nove freely

b,
whi | e rot aPf#Rie? 85 RABChESTFSEIPER Birf SqHEty By Bé?)éﬁrﬂg‘eﬂ ®B&'Used for

educational, civil, engineeri ng, avi atjon , .
game apparatus i§ configured as a puzzle, when the puzzle is solved, this

untocks the security system guarding a door, for example.

The game apparatus may also have other applications, for example as a dice.
The surfaces of the game blocks are provided with dots depicting numbers of a
dice or the actual numbers and the game apparatus may be rolled to determine

what number or number combinations are visible.

In this respect, it is also envisaged that the game apparatus may be
implemented virtually or electronically such as for an interactive electronic
game. An example would be fo offer the game apparatus in virtual form as a 3-
D representation on the internet so that a player can use some form of
controller, such as a mouse or joystick to manipulate or control the movement of
the virtual housing so as to rotate the virtual puzzle blocks. The puzzle may also
be implemented as a'mul’ti—player game where two or more players compete
with each other to solve the puzzle within the shortest period of time. It is also
envisaged that this invention may be adapted to be a hand-held electronic

gaming device, where the game apparatus 100 and the puzzle blocks 102 etc



aut onobi |l e and entertai nnment purposes. The gane apparatus may al so be
adapted as part of a smart lock in a security system for exanple, when the
ganme appawat20w/i6499donfi gured as a puzzle, when the puzzP€TiS&28I0EES t hi s
unl ocks the security system guarding a door, for exanple. The gane
apparatus may al so have ot her applications, for exanple as a dice. The
surfaces of the game bl ocks are provi déd with dots depicting nunbers of a

dice or thg agidialeeiTRRLEOARANY BEVIRARY. aRRAGANHEY JBYcd tdyolhbAthae

determ ne wﬁat nunber or nunber conbinations are visible. 'In this respect,

it is alsoggnyirsagribudiplo ddiReIREBIrERRAERNYTEMEM JPRlIBlRTRANISdatktr t ual | y
or electronically such as for an interactive el ectronic gane. An exanple

woul d be t @,qfid BEetd 18 rRRTE rGBRANIMSUA Pu¥HE bitaks BEESRIRS 1B the dBected
r epr esent at |yon on the internet so that a player can use sone form of

control I er g sttdhafthodeTBHSS pPy fheyehicl dofemaippiat € or control the
novenment of the virtual housing so as to rotate the virtual puzzle bl ocks.

The puzzle may al so be inplenented as a nulti-player game where two or nore
pl ayers conpete with each other to solve the puzzle within the shortest

period of tdmBer it Sorhs@r& texa86Bg} NlcofniHgS Moy enbibPteadYit be aadapt ed to

be a hand-held el ectronic gam ng device, where the gane apparatus 100 and

the puzz| e_e%&%géd 102 LHLEALR MBPESRANSS nedveficnok GRd Ikl heLsihgadyl v. The

gam ng device nay then have serisors configured to sense the directional

movenment ofy, deyl £ enaSciRAl Bl fdnbeldGaMify d8viBanHsglmmed alif e virtual
puzzl e bIocﬁs according to the detected
virtual gaming apparatus. The hand-held gaming device may be a mobile

phone, PDA or ahy mobile gaming device.

Having now fully described the invention, it should be apparent to one of
ordinary skill in the art that many modifications can be made hereto without

departing from the scope as claimed.



di rectional novenent to play the ganme or solve the puzzle. Further, with

t ouch-screen technol ogy becom ng nore w despread, it is also envisaged that
a pl ayer Wa2owdt#®9dl t he novenent of the virtual housi nFCHPGRHIOAIIAY t he
screen of the hand-held gam ng device programmed with the virtual gam ng
apparatus. The hand-hel d gam ng device may be a nobil e phone, PDA or any
nobi | e gam ng devi ce. Having now ful |l described the invention, it should
be apparent to one of ordinary skill in the art that nmany nodifications can
be nmade hereto w thout departing f S scope as clai ned. CLAIMS 1. Gane
apparatus conprising: a plurality of gane bl ocks and a void which is
configured to receive one of the plurality of game bl ocks; a housing
arranged to eng%gse t he Bkgrality of ganme bl ocks and the void, the housing
bei ng confl-gur &80 2RPFEHEG THEChe plurality of game bl ocks so that the

plurality of ganme bl ocks define and retain a predetermmned shape as the

plurality of g%@luml’g’cﬂég%m% bgogfﬁ%@adtao"‘?'%f”zg‘ﬂ '36380%'9%883%9‘?'@?%%0 change
positions viat voi d.. 2.f Gane laglpar atus according‘to claim1, wherein the
plurality of g&R@‘%P'HEﬁl@%&%’?‘? WBSRSyyr ani d- shaped game bl ocks with the apex

of each pyram da_ ﬁg]&s}?negdarggrqgee tlooecnlf:lo%g%é % urraellcgy toP ggr%gtblgé(star}]% tﬁg r\r/g%n axis.

the housing being configured to circumscribe the plurality of game blocks
so that the plurality of game blocks define and retain a predetermined
shape as the plurality of game blocks are caused {o rotate about a

common axis to change positions via the void.

2. Game apparatus according to claim 1, wherein the plurality of game
blocks comprises pyramid-shaped game blocks with the apex of each

pyramid-shaped game block configured to meet at the common axis.

3. Game apparatus according to claim 1 or 2, wherein the game blocks are

substantially identical.

4, Game apparatus according to claim 1 or 2, wherein thé game blocks

comprise two different types.

5. Game apparatus according to any preceding claim , wherein each of the

game blocks have a regular polygon base.



3. Gane apparatus according to claim1l or 2, wherein the gane bl ocks are
substantially identical. 4. Gane apparatus according to claim1l or 2,
wher ei n tWO 288Mie4Pocks conprise two different types. S5PCERBIQMPHSAL us
according to any preceding claim, wherein each of the gane bl ocks have a
regul ar pol ygon base. 6. Gane apparatus according to claim4, wherein the
two different types of ganme bl ocks coggprises two different pol ygon-shaped
bases. 7. Gane apparatus according to any preceding claim wherein each
gane bl ock 6conparse @ppatsieataesding iy Fiplbe 4a Whpeaim fher iujer diferienhivipen of such t hat
when the game bl ocks are properly arranged, the conbination of the visual
repr esent at i ongeste blacks eImprrestine dTamRERNNEeNsaPed bawas. r epr esent at i on
which represents a solution to the gane. 8. Gane apparatus according to
claim7, wherein the visual representation carried by each base is
identical. 9. Gane apparatus according to claim7, wherein the visual
r epr esent at’i on G@nprappesievpeeATding 10 angaecesiitatiainu sviaredrefichiggame cl ai m 7,
wherein the visual representation conprises characters. 11. Gane apparatus
accordi ng to arfyogk eemdiishp 8lkfsm thetheardps a Meup) igpeaseniption, gagfetditocks are
made of ferromagnetic material.

when the game blocks are properly arranged, the combination of the

visual representations of each of the bases provides a distinct

representation which represents a solution to the game.

8. Game apparatus according to claim 7, wherein the visual representation

carried by each base is identical.

9. Game apparatus according to claim 7, wherein the visual representation

comprises colours.

10.  Game apparatus according o claim 7, wherein the visual representation

comprises characters.

11.  Game apparatus according to any preceding claim, wherein the plurality

of game blocks are made of ferromagnetic material.

12. Game apparatus according to any of claims 1 to 10, wherein at least one
side of the plurality of game blocks comprises a ferromagnetic material

layer.



12. Gane apparatus according to any of clainms 1 to 10, wherein at |east one
side of the plurality of game bl ocks conprises a ferromagnetic materi al

| ayer. 13.WOi/p9dr at us accordi ng to any precedi ng cl aiPEI/SHRI9OPNSS he
housi ng conprises a finger hole. 14. Game apparatus according to any
preceding claim wherein the housing is hernetically sealed. 15. Gane
apparatus according to any preceding @ aim wherein the housing has a

sphere shapg, 1 amgﬁaeé&émg%%g oSt AN v@fef;gthﬁ 'tog&éin% further

conprising a're a ni anismarran easa osition
of one of the plyr bl ocks. 17. Gane apparatus according to any
precedi ng cl aln’!f \A@eéretél)énﬁ{gﬁgﬁp urality of ganme blocks are arranged to
define the general shape of a Platonic or Archinedean solid. 18. Gane
apparatus according to any preceding claim wherein the plurality of game

blocks ar eoﬁj' bb‘é‘m&l%o AT Hasy 82?%2@? e%*lrg;gcl%igh %@ér@‘n]tﬁe h‘éfﬁ?hg' n the

plurality gane R 8- apparatu

according to cl r the common axis is near or along the centre
of the housi ng.%@%&égm§s%|§9at us according to any preceding claim
further conprising a

15. Game apparatus according to ahy preceding claim, wherein the housing

has a sphere shape.

16.  Game apparatus according to any preceding claim, further comprising a
retaining mechanism arranged to releasably hold the position of one of

the plurality of game blocks.

17.  Game apparatus according to any preceding claim, wherein the plurality
of game blocks are arranged to define the general shape of a Platonic or

Archimedean solid.

18.  Game apparatus according fo any preceding claim, wherein the plurality

of game blocks are edible.

19.  Game apparatus according to claim 18, wherein the plurality of game

blocks are made of chocolate.

20.  Game apparatus according to claim 2, wherein the common axis is near

or along the centre of the housing.



liquid nmediumw thin the housing. 22. Gane apparatus according to any
preceding claim further conprising nmeans for preventing the rotation of

t he gane WPABWH&éuUt t he common axis. 23. Virtual ganeP&pS&Ren9(980155
conprising: a plurality of virtual gane blocks and a virtual void which is
configured to receive one of the plurality of virtual gane bl ocks; a
virtual housing arranged to enclose the plurality of virtual ganme bl ocks
and the virtual void, the virtual housing being configured to circunscribe
the plurality of virtual game blocks so that the plurality of virtual gane

bl ocks def bne agfintel ki BLAAGhEISTAG braltaRt 8int Rk UMSdngh Vi tual

gane bl ocks are cau to rotate about common virtual axis to ange

positions via t %ic%’riné%iiﬂﬂl wiifh the g&si,@ﬁ interactive el ectronic gane
ual g

conprising the vir ane apparatus of claim23. 25. An interactive
el ectroni c gane according to claim 24, further conprising a finger or hand
controller to control the novenent of the virtual housing, thereby causing

th irt t HAX} . L ti
el cot roni o 23ame Aot TRt Geer e 2oy oGP IreCratPrafbe Game i<
| nplement ed onl lagqs & o dyeRARG 1S TR EGHIh O BbmedRBUATSRY iR AMBR! Si ng the

virtual gane

axis.

23.  Virtual game apparatus comprising:

a plurality of virtual game blocks and a virtual void which is configured to
receive one of the plurality of virtual game blocks;

a virtual housing arrangéd to enclose the plurality bf virtual game blocks
and the virtual void, the virtual housing being configured to circumscribe
the plurality of virtual game blocks so that the plurality of virtual game
blocks define and retain a predetermined shape as the plurality of virtual
game blocks are caused to rotate about .a common virtual axis to change

positions via the virtual void.

24.  An interactive electronic game comprising the virtual game apparatus of

claim 23.

25.  An interactive electronic game according to claim 24, further comprising
a finger or hand controller to control the movement of the virtual housing,

thereby causing the virtual game blocks to rotate about the common axis.



apparatus of claim22. 28. A hand-held el ectronic gam ng device accordi ng
to claim 27, further conprising sensors configured to detect the

di rect i oriD 26tN0eHAt of the el ectronic gam ng devi ce, aRETSG20RO8ESS he
virtual gane blocks to rotate according to the directional novenent. 29.
Ganme apparatus conprising: a plurality of gane bl ocks; a housing arranged
to enclose the plurality of ganme bl ocks, at | east one of the gane bl ocks

bei ng renovable fromthe housing to creatge a,void erein the housing is
confi gured2¢o0 At @Eﬁ’fﬁ%t#‘ﬁeb%e?tﬁ@‘géﬁ@ierﬁ‘ﬁ@“ﬁ@g {%gawg\ggqri A WergadRe bl ocks so
that the renmaining of the Pl-g{@%itrﬁ é’f garre bl ocks define and retain a

pr edet er mi ned s@ﬁ%(fg@n&sg%rﬂ% §l TR?HEY 8Mthe plurality of game bl ocks are
caused to rotate about a commopn axis to change positions via the void to be
created.

27. A hand-held electronic gaming device comprising the virtual game

apparatus of claim 22.

28. A hand-held electronic gaming device according to claim 27, further
comprising sensors configured to detect the directional movement of the
electronic gaming device, and to cause the virtual game blocks to rotate

according to the directional movement.

29. Game apparatus comprising:

a plurality of game blocks;

a housing arranged to enclose the plurality of game blocks, at least one
of the game blocks being removable from the housing to create a void,
wherein the housing is configured to circumscribe the remaining of the
plurality of game blocks so that the remaining of the plurality of game
blocks define and retain a predetermined shape as the remaining of the
plurality of game blocks are caused to rotate about a common axis to

change positions via the void to be created.



