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BODY PARTS JO NED BY BALL AND SOCKET JO NTS FIELD OF THE | NVENTI ON Thi s

i nvention relva esotgoitioy figures having a plurality of body pamiSGE#etdn295
adj oi ned one to another by ball and socket joints. BACKGROUND OF THE

| NVENTI ON Toy figures aimto replicate the posture and novenent of the
corresponding live figures. For instance, a human-like toy figure attenpts
to replicate as far as possible the novenents of the human body. 10 As toy
figures decrease in size, it becones nore difficult to design and

manuf acture the toy figures incorporating nultiple novable joints. A
particul ar problem for such snall to f|oures |s the need to provide
smal | joints that arelQUFIGURE NG PEL JE BORYPARTS ances to provide
t he necessary frlctlon hg@mﬁgﬁByhggﬂpﬁgmbggcggqiﬁnﬁssof the joints
required for & operatron of the joints. As the nunber of joints

i ncr eases, ﬂﬂgLﬁk E@BWBHunded because the conpeting need for

strength in the Jﬂhleﬁ@egﬁdwréétbytcpwymg%réﬁhémgg@@dralﬁ@of H&%Q)Sérﬁs edMper eas
conpactness is often a desired goal in snal figures he present

i nventi o pr@b@ﬁ%@oﬂwmﬁy§aﬂéﬂﬂ|5€€heétq"1ﬁ5t 0 the joint 20 arrangenents

used in suchgRERIGHGUNBASF TAE INVENTRSN The invention is restricted to the
field of toy figures, and in particular addresses problens associated with

mniature toy fi gﬁ@)ésflmscrﬁ*@r do feplicigaifl Poshirpuatd ofo¥eTgRt 19 fher ger
than three igg om@ live RMARY F@C ﬂéﬂgnéé\'\éENThq@ané t@*&cf@hﬁial Behptst e

present |nvent|on there is grOV| an articulated toy figure including a
plurality ofrepbenje pafarasppes '?lt%WVa'@aﬁfﬁ@ﬁtV@d‘Uﬁtanémddl ned one to anot her

by a bal |y socket hQif\f rd ré@@gér@ﬁ@é in §i8€ it laa&dmep%% d;fmiunttoafers@ﬂg@rraent
having a ball portion protruding froma region of a body, and al so having

a cor r espondinagufesisketheger iguses iNsempding muliple movallg BiM$ng body part, the
bal | portion havi ﬂgpa'iltléﬁfﬁ?bpr%’lgﬁ’n?rf&egm‘ﬂnsrﬁalﬁRﬁ}fﬁgures, is the need to provide

small joints that are durable have sufficiently close tolerances to provide the

necessary friction between the moveable surfaces of the joints required for
15  proper operation of the joints.

As the number of joints increases, the problem is compounded because
the competing need for strength in the joints generally points to larger limb
members, whereas compactness is often a desired goal in small toy figures.

The present invention proposes improvements particularly to the joint

20 arrangements used in such miniaturized toy figures.

The invention is restricted to the field of toy figures, and in particular
addresses problems associated with miniature toy figures which are, for example
around or slightly larger than three inches high.

SUMMARY OF THE INVENTION

25 According to the present invention, there is provided an articulated toy
figure including a plurality of body parts operatively adapted to be adjoined one to
another by a ball-socket joint arrangement,

each ball-socket joint arrangement having a ball portion protruding from a
region of a body, and also having a corresponding socket portion located in an

30  adjoining body part,

the ball portion having a knob supported on a shaft,

the socket portion having a socket which rotatably receives the knob,
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the socket portion having a socket which rotatably receives the knob,

JUL 2006 WO 03/078011 PCT/ S@3/00029 2 wherein in one or nore of the

bal | - socket woi (/0aggiangenents, the socket portion is provigded/SGoH0@E29
contoured cavity arrangenent having the socket inits interior, the

contoured cavity arrangenent limting the extent of novenent of the shaft
therewithin, and wherein, for one or nore of the ball-socket joint 5
arrangenents, a rotation-guard is provided proximate the region of the body
part from which the ball portion protrtbdes the rotation-guard al so
limting the extent of novenent of the“shaft wthin the contoured cavity
arrangenent, each contoured cavity arranﬁ;ement and rotation-guard
i ndi vidual |y or iWherednipiangtoroncemitne hgl-eaekedpint-BEERePetsi ﬁ'\e sckghgenent s

to largely r&m.arpgtﬁmb.ta@d wif JTBYRERBY cat.tysmg%mew Rbvikd tre Skbemp@ndi ng

live figure. Preferably, the rotation-guard c ses a protrusion of the
body part fintgipaine RoRtREreg favibpairanasast Bﬂtiﬁ‘éé e e’é‘ﬁ@t ‘ﬁrr‘fb‘?\feﬁfﬁ"ﬁr‘? Hiender i ng

the rotationg t%fft ttmewﬁe%ma%ngm%ﬂy R# bne Pérefrﬁcsr@bby thé h@autézicﬁéﬂ ginguard is
i ntegral and torned sane material 15 as the Fart fromwhich it

pr ot r udes. Pmrear@ﬂa@ms atrﬁéatlpwa@rddﬁpgqyédeai ReNpeie be raglafﬁ@ Festrsty Rankat
protrudes frpm, Jfi tﬁ@%ll ?éﬁknﬁb‘?&ﬁfdﬁglt}ﬁe IrtatidtRgchrd %Fsb'ilﬂf‘tlr%fthé R&tent of

| ongi t udi nal axi s of Preferably, one of the rotation guards is
| ocat ed at amp‘eﬁrmnt\mﬁihﬁﬁhaétd\ﬂm&ﬁ@ﬁ@@totifﬁdepwméé”a@?”@ﬁ‘é of the rotation

guards may be | ocgled. el Qulkty adHLhenPLhE$RARIR LR, RAIVRIDK] orin_

Preferably, the contoured cavity arrangement includés contoure
wal |'s, whi chcafeinafiont erabing dha b@‘fS@ﬁb@temtar@m@m@n@Hafl@rgelme’eewaﬂww t he

shaf t b%ngm@@ﬂérﬂ%ftsgcﬂé’fﬁt?n wcbnégboh%gw@fn%%s of the side walls of the

cavity arrangenent. In one or nore of al | -socket joint
arrangenents, t heF’@TQfébl\Walﬁhes ratalion-Gert carwyiaee er pielrsion wf dhe dediprast y

enmbodi ment Oifroni-nr\‘zﬂuéimﬁ%rﬁdl[ rtlc}r{]&oﬁ’bcﬁd& Wl btrabiok 'ﬂﬁ\deﬁ@ﬂw@%%oﬁ%‘f’m@'

arrangenent define an o e eading to the socket openi ng
al | owi ng rrov@d?@lﬁmd)f()dwﬁér‘istemther ein with a greater degree of freedom

Preferably, the rotation-guard is integral and formed of the same material
15 as the body part from which it protrudes.

Preferably, the rotation-guard comprises a protrusion that protrudes from
the body part generally in the direction of the longitudinal axis of the shaft.

Preferably, one of the rotation guards is located at a joint which
corresponds to a knee.

20 One of the rotation guards may be located at a joint, which corresponds to
an ankle.

Preferably, the contoured cavity arrangement includes contoured side
walls, which define the extent of movement of the shaft therewithin, the shaft
being adapted to rotate within the confines of the side walls of the cavity

25  arrangement.

In one or more of the ball-socket joint arrangements, the side walls may
be non-symmetrical.

In an exemplary embodiment of the invention, the side walls of the
contoured cavity arrangement define an opening leading to the socket, the

30  opening allowing movement of the stem therein with a greater degree of freedom
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first direction than in a second direction which is transverse to the

first directigpnozfreherably, the knob is detachably connect abkg/¢@oi/ben29
correspondi ng socket portion. 5 Preferably, in the ball portion, the ratio

of the ball dianeter to the shaft dianeter is around 1.36. Preferably, the
toy figure when standing upright is around three inches high. Preferably,
the toy figure when standing upright is at |east three inches 10 high. In

an enbodi rent of the invention, the bal I3di aneter is 0.05 to 0. 08 mMm
| arger than the socket dianeter to provide interference suitable for

achieving longevity of stability in the articulations, Preferably, each of
the | egs of ehewveyeni gugenaialy a firgvilifecton than ippsecond dirgdiign witeh liower

l'i b being '%Hﬁ)’er%eﬂ@%éi’i"@t RResnlinmb to enable to the centre of gravity
to be positioned close to the Iower portion of the overall |eg. Preferably,

each of the arns Bfeferablyt dhe fhinghrie getachabbogarnegtablaidpdhe | ¢asigsponding | ower

i nb being l%@%ipﬁgrh@rﬂ the upper linb to enable to the centre of gravity

to be positioned close to the |ower portion of the overall arm 20
Preferably, the afkaferably, iihet gl porgon. cheaatimobtitel badodiemeter i éteebieft he st em
i s arranged giibshkand Er%ghéﬁl%‘%r. pendi cul ar to the | ongitudinal axis of the

| ower I eg body part. Preferably, the ball portion protruding fromthe

ankl e i s connect effreferabiye thestayefigire avhisodsfansang upightds gerdidnigrasoinghesoot . 25
Preferably, EE‘F\ toy figure is provided wth ball-socket joint arrangenents
in the ankl e,” knees, hips, torso, shoulders, elbows and neck. Preferably,
the toy figure isPmfenbdethenioyHidsg whepakandingotipighais ahigestethtes inghesal | of
its joints, Rpferably nunbering fourteen in total. Preferably, the weight
of the |leg p0|9tions of the toy figure are substantially 30 the sane as the
remai ni ng parts ofn amembpdinrest obthedhiantien athe &gl disnedter i5dl.-entoe@fid ity of t he

toy. larger than the socket diameter to provide interference suitable for achieving
longevity of stability in the articulations.

Preferably, each of the legs of the toy figure has a lower and an upper

15 limb, the lower limb being larger than the upper limb to enable to the centre of
gravity to be positioned close to the lower portion of the overall leg.

Preferably, each of the arms of the toy figure has a lower and upper limb,
the lower limb being larger than the upper imb to enable to the centre of gravity
to be positioned close to the lower portion of the overall arm.

20 Preferably, the ankle of the toy figure has a ball portion wherein the stem
is arranged substantially perpendicular to the longitudinal axis of the lower leg
body part.

Preferably, the ball portion protruding from the ankle is connected fo the
side of a body part corresponding to a foot,

25 Preferably, the toy figure is provided with ball-socket joint arrangements in
the ankle, knees, hips, torso, shoulders, elbows and neck.

Preferably, the toy figure is provided with ball-socket joint arrangements in
all of its joints, preferably numbering fourteen in total.

Preferably, the weight of the leg portions of the toy figure are substantially

30 the same as the remaining parts of the figure to achieve a degree of
balanceability of the toy.

In an embodiment of the invention, in one or more of the ball-socket joint

arrangements, the socket is located at one end of an elongated body part, the




In an enbodi ment of the invention, in one or nore of the ball-socket jui2i6s
arrangenents, the socket is |ocated at one end of an el ongated body part,
the 2 1 JUL 2Q963/0W6»03/ 078011 PCT/ SG03/ 00029 4 socket port Pom/$£@i3100029
adapted to receive the knob into the socket through an opening in a

| ateral side of the elongated body part, Preferably, the toy is human-Ilike
animal -li ke, robotic-like or nythical creature-like. 5 According to

anot her aspect of the invention, there is provided a ball socket joint
arrangenent operatively adapted to join plurality of body parts to form
an articulated toy figure, the ball-socket joint arrangenent having a bal
portion protruding froma region of a body part and al so havi ng

cor r espondi ngPckebEREION RFHINY gAANIEE 49 élc‘?'\ﬁe éﬂ?tblrﬁi’ e ﬁBB%ﬁtﬁQ?qught% bal |

portion havig rﬁhd%cgqa@a;%;@gmﬁeego%t@d gwﬁanthe socket portl on having a
socket which rotata bly receives in one or nore of the

bal | - socket j oi nt ﬁ?%‘ﬁb{eﬁ%@]ttgy i$ H@m%@?@eﬁnm‘ﬂ 'i‘%nrqbgt"bP‘EﬁnoderBYW‘)@h a
contoured cayhiraligangement having the socket in its interior, the

contoured cavity arrangenent limting the extent of novenent of the stem
therewithin. 15 Afeeardingdotanoiner @sprel ohlsetvedion: deere iy dteyided atblre is

provided an %Bklecejouﬁ%&%erﬂ@ntd@p%%ﬂve@da%%@td Birt AP gxbo@v phietd oy

figure. DRAW I'n ordér that the present invention mg be nore fuIIy

under st ood, f%mb@auwwaée%foyt figure, n%n?@'ﬁf’%ﬁ'{ lolrﬁ@wgem%feaawm/ awedl o
exanpl e oniy porfib Brotﬁf&.rrgemﬁﬁ %n@ ioh ®f ta%d@cpfa@wéns@gaﬂﬁ@w d‘é)gr%spérﬂilr\’g’“ ch

Figure 1 |IIustrates an ‘exp perspective view of a plurality of body
parts adj oi né@kﬁbgéﬁt‘ﬁéﬁoqaéﬁq i@rﬁ‘ﬁ aqiio'am asfyapash thepal P@'@P@ WaH'nac?cb*FQﬂ)ance

with an (embodiapRY Bfa st HRVERRktQRd iR IKEE r%sa g&sktepw@l% 'rétbtéﬂyr @E&véshe range

of novenent possible in the upper 25 arns he toy figure of Figure 1,
Fi gures 3A t the3al, |whareint & ohR OF dRYE of thﬁo%hwgt #Qtigsqf'fﬂnée‘fﬂﬁf‘tst e | ower

forearns of Lth&gebaikot Wprblided fitkh c%hwaf& éawz!%la%ﬁ@eﬁném hfaomél%é bdakst r at es
t he range of novenent possible tor the knee joints of the sane toy figure;
in its interior, the contoured cavity arrangement limiting the extent of movement of
the stem therwithin.
15 According to a further aspect of the invention, there is provided an ankle
socket as described above in the context of the toy figure.
DRAWINGS
In order that the present invention might be more fully understood,
embodiments of the invention will be described, by way of example only, with
20 reference to the accompanying drawings, in which:
Figure 1 illustrates an exploded perspective view of a plurality of body
parts adjoined together to form an articulated toy figure in accordance with an
embodiment of the invention;
Figures 2A to 2D illustrate the range of movement possible in the upper
25  arms of the toy figure of Figure 1;
Figures 3A to 3C illustrate the range of movements possible for the lower
forearms of the same toy figure of Figure 1;
Figures 4A to 4C illustrates the range of movement possible for the knee
joints of the same toy figure;
30 Figures 5A to 5E illustrate the range of movements possible for the ankle

joints of the same toy figure of Figure 1;




30 Figures 5Ato 5E illustrate the range of novenents possible f or? haUt 2008
ankle joints of the sane toy figure of Figure 1; 2 1 JUL 2008 WD

03/ 078011 PCT/ S@3/00029 5 Figure 6 Illustrates the critical ratio of shaft
di aneter t ianeter O the ball-socket joint arrapngeiEifs.ssed in
the toy fl‘gglragwo?qﬁ gure 1 (the witten description accurately éESCI’I bes

t he enbodi nent, and the drawing Is given; Figures 7A and O are
cross-sectional views of the ankle joint of the to 6 figure of Figure 1,
while Figures 70 to 7E are side views of the foot of the toy figure;
Figures 8A and B show the extrenes of novenent possible for the knee |oint
of the toy figure of Figure 1; Fi g ure gC shows a front cross-sectional
view of the knee joint of Figures .10 8AandB; Figures 9A to Cillustrate

side and front vi emﬁmefe IﬂJ&ﬁatHéihebﬂﬁd&trﬁﬂ&éfdhﬁﬁdfaﬁﬁéterfdtﬁﬂﬂﬁmei%thé:' gure 9C
bei ng a crosi sqqzect | on view, Fig A ls a cross-sectional view which
-t

i|lustrates ?"éﬁ'g@ @m?ﬂﬂn?ﬁ%n‘f d%é'i“bﬁ@ figwre of,Blgurs, L dthe grien of t he toy
figure; Figur elesdipBorsadurddfy deseibes theembediment)ahd thi drawirgilsdivdnt | ustrate a

Froures 11A and. B FIERAS TR 8ok 8BuSttplorl ot ol oS e Ja of ooy !
movenent poSsifiaure af Figure1f while digurast 7G tee7E otp #iilgyviws ofthg feat of fibQoy o 11D
illustrate theggenge of novenent p055| ble In the wist 20 joint of the toy
figure; and Fi gur &g 12A éo strate ﬁge range of novenents possible
In the neck joint S'l""?ﬁ @D? %ext{qmqs M pessitifopthgrknem o

conponent s shaaimottmwﬁgum‘afl-‘bnmet nuneral s, such as common reference

pumeral o0 41, Db 3 ol Bl B S SE R B hRE, D11,

I s understood that, “the dinensions an apes o
each j oi nt 1¥hSABH®n ref erence numerals are nerely for the sake of ease

of understandi ng trigude FArtod ﬂlmmmdﬁ?ﬂﬂe@oﬂﬁﬂﬂjmuﬁq&er ring to
the draw ngs. geh@Uiih Figdrk bt Bbihgh GRe@lecidid Sdgd Perspective
Figure 10A I3 a cross-sectional view which Alustrates ‘the ranga of
. mavement posslble for the torso joint of the toy figure;
15 Figures 10B and 10C are cross-sectional views which Hiustrate a range of
movement possible for the shoulder joints of the toy figure;
' Figures 11A and B lllusfrate cross-sectional views of the range of
movement possible in the forearm of the toy figure; -
. Figures 11C to 11D illustrate the range of movement possnble in the wrist
20 Joint of the toy figure; and
Figures 12A to 12D illustrate the range of movemsnts possible in the neck
joint of the toy figure. _
In the drawings, some of the components share. cominon reference
numerals, auch as common reference numeral for the ball, sheft, side walis and
25 contoured cavities, but # Is understood that the dimensions and shapes of each
Joint varies with each Jolnt. The common reference numerals are merely for the
sake of ease of undersianding the description,
DESCRIPTION OF EMBODIMENTS
" Refening fo the drawings, Figure 1 illustrates an exploded perspedtive
30 view of various components of an embodlmem of an arliculated toy ﬁgure 1000,
In this example, the toy figure represents a human. '
The toy figure 1000 comprises a plurality of body pafts each operatlvety
adapted to be adjolned one to another by-a balksocket joint arrangement 25,

SUBSTITUTE SHEET (RULE 26)




30 view of various conponents of an enbodi nent of an articul at ed 2 byjtfii 206 e
1000, In this exanple, the toy figure represents a hunman. The toy figure

1000 conprisgsnazpepal ity of body parts, each operatively adaptedi/nooime
adj oined one to another by a ball-socket joint arrangenent 25.. SUBSTI TUTE

SHEET (RULE 26) 2 1 JUL 2006 WD 03/078011 PCT/ S&3/00029 6 Seanl ess
articulation is provided by the use of ball and socket joint arrangenents
25 for each joint of the toy figure 1000. The enbodi ment of the toy figure
1000 is able to sinulate the extent of drovenent or articulation to a
corresponding live formthat the toy figure 1000 5 seeks to represent.

These life forns may include human figures, dinosaur, robotic creatures or
myt hi cal cr eReaPiess ~ Fdicdplen alfe Pravideds ibie the ntseardli dall adhdnaockehdoint

enbodi ment Ogrré,ﬁb%rﬁé?ys ﬁg B 8cH B ohae tey iqrggongmber of j oi nt s sufficient
to enulate that™ of ife form In the enbodinent, the toy figure 1000 has

at | east fourteeﬁh%ﬁmbﬂgwtoﬂﬂéﬁ ’f‘i’tysf’QE‘Ba 169(b isf %Ql?tt%éwli’%i?ﬁf‘% ejiedt Pbund at

the neck 110pmol8mahosd SetSadedtPlo a ldfBspRlakRielReh, thdBHR, tog’r ighfe 196  140L,
upper torso 150, |ower torso or hips 160R 160L, knees 170R" 170L, and

ankl es 18DR, saeglto (epfesent diheee §feLfompummy insiuge hugiandiopregnginpsait robotic

orientation) oreipgl Wl r'ﬂgth*?dép tbr@atbt%EQQ'on'dlmﬁ‘éte Ofife iR Nin%o 1 dMicuIdtRYs | igir e 1000
of such snall size, al ance i s rqggw red one hand, the need to

achi eve a st pubediment f thes toy fowreri r@svxﬁt’ﬁfQIe‘l 'h%b(?fa?fglé"%éti@'ﬁ‘ef’bt‘bont ain
socket joi nt gt bhe (id ERmMTBMRRS SmBIRESL iR H}feﬂd‘u?@do@@haé af gkt j oi nts.

On the other hand, the opposing limtation is to ke the I'inb di nensions

within the bfurasn cﬂﬁ”ﬁpﬁiﬁﬂiIJ@'R@n%%sTheTffém@%d‘émﬁeWie Ewn@raé theyeek gdfe 1000

| s aroung, t hggeddeRe6L MR, Mtths mrqg@ﬁswngtoMmmsweatt&go%bh
creating an articulated |ife-1ike toy figure of 20 this size. In Figure 1,

the toy figulawertwee eohippilses. éﬁq{eéﬂeeﬁ) Rarf 7Qbpand @W%m%dgob Thfner

torso 600 hayjg @aﬁ@ﬁrreﬁpg)l@ﬂ@nd%@%rseﬁfaﬂﬁn)?OOL 300R, | ower forearns
400L, 400R, hands 500L, 500R, up gs or thighs 700L, 700R, | ower |egs

or calves 800L, 8UGRNAYRING segh 90@)’99 o@wtﬁ I ety riseEr ABRME Of §H¢h of t he
joints are ”%%%Ei gﬂ%go% Fggh&e %Q&Jﬁﬁltedl @h'?;tné h%ﬁd thgéh%gd Wééﬁé\%‘%‘%udt%m

arrangenent portion 10 enbodi ment
rigid figure with limbs large enough to contain socket Jomts within the limb

members points fo the need for larger joints. On the other hand, the opposing
limitation is to keep the limb dimensions within the bounds of life-likeness.

The embodiment of the toy figure 1000 is around three inches high, and
overcomes problems associated with creating an articulated life-like toy figure of

20 this size.

in Figure 1, the toy figure 1000 comprises a head 100, an upper torso
200, a lower torso 600 having a rear end 610, upper arms 300L, 300R, lower
forearms 400L, 400R, hands 500L, 500R, upper legs or thighs 700L., 700R, lower
legs or calves 800L., 800R and feet 900L, 900R.

25 In the embodiment, all of the joints are made up of ball-socket joints 25.
Each bali-socket joint arrangement has a ball portion 10. In the embodiment, all
of the ball portions of the toy figure 1000 are identical to enable interchangeability
of the varicus body parts, if desired by the user.

The ball portion 10 comprises a knob or ball 20 supported on a stem or

30  shaft 30. The ball 20 and shaft 30 of each of the ball portions is best seen in
some of the cross-sectional views in Figures 7 onwards.

Each ball-socket joint arrangement 25 has a ball portion 10 which
protrudes from a region of one of the body parts. The ball-socket joint




of the ball portions of the toy figure 1000 are identical to enabiledut 2008
i nterchangeability of the various body parts, if desired by the user. The
bal | portionwi®ogongulilses a knob or ball 20 supported on a sPeRYSG03/8@29
shaft 30. The ball 20 and shaft 30 of each of the ball portions is best
seen in sone of the cross-sectional views in Figures 7 onwards. Each

bal | -socket joint arrangenent 25 has a ball portion 10 which protrudes
froma region of one of the body parts. The ball-socket joint 2 1 JUL 2006
WO 03/078011 PCT/ SQ03/00029 7 arrangement 25 also has a corresponding
socket portion 15 which is located in an adjoining body part. The bal
portion 10 and the socket portion 15 connect together in a ball-socket

manner to pr¥EWEMERb A g PHPERONGNISAFERYRATHCN do gihicds's decated &t i ve

rotational ngpyeHRMHin éoag‘ﬁaﬁoﬁke?%aﬂ)%bhioﬁmolgn@% 8ocket kettiod O sWkircf ecei ves
the ball 20. The bal detachably connected to the socket 40. In one

or nore of tEeHAl N SobREBOGKEE Mearkier da Rumdsie dhe adioinipe Ipefts pyith vawings i s

provi ded W t o Re&OMOMERI RRONBYmBTdRseNent 50 having the socket 40 in its
interior. The contoured cavity arrangenent 50 limts the extent of novenent

of 10 thes shaft sEheeakHparkRn tappe ¢ stetﬁﬁé\’h’%@?e%%tbé b8l 28xHifppEs of

contoured cayh lsYdetRha8NIBARMS g;thglsg&@f[g@t joints are best seen in some of
the cross- sectional views in ag(lure 7 onwards. This limtation of

novenent i s achi eleneptcarrssf thebdloiwcketi@int FEnceless. thesockstderigl 15 51
whi ch defi neisthg,igad ﬁﬁiﬁ PEoiBYeARRYitY AFrakdiPneP B0t nadbhghk obkdth® inlis cavity

50. In one or nore of the socket arrangenents, the side walls 51 of the
contoured caitariprafheapRjipas csEbyarangemant §9dmitsgthe exinh §f Movemensstket 40.

The opefli ngyRldhansoTREBRaGly 561%@*1%{& sﬁ»&ipé Sres@mpiedidk bo;ﬁog*eg@taﬂfy degree

of freedomof novenent in generally a first direction than in a second

di rection 20akpigemants ot difglast deintscareHhest spet iisPEetal dhe carsst Seetianek, in

Fi gures 8A aggwggr;s,;lg&,@e; ofRsBLNg allows a greater degree of novenent in a
general vertica ane, Wwhereas there Is considerably |less freedomto nove
side to side. Thrgﬁgﬂiﬁﬂﬁ“@m@f AOHON YIS aghipvad brealias ltfse vty dPlhs 51

merely for E%s;é@ﬁ%“@& ARG @findELEREANH IMentPVRY 8o sHakt AcwRRRERE! at ed
t hat each of
15 cavity 50.

In one or more of the socket arrangements, the side walls 51 of the
contoured cavity arrangement 50 define an opening leading to the socket 40. The
opening allows movement of the shaft 30 therein with a greater degree of
freedom of movement in generally a first direction than in a second direction

20  which is transverse to the first direction for instance, in Figures 8A and 8B, the
opening allows a greater degree of movement in a general vertical plane,
whereas there Is considerably less freedom to move side to side.

Throughout the drawings, the side walls are numbered as 51 merely for
the sake of ease of understanding, however, it is appreciated that each of the

25  contours of the cavities 50 in the various joints of the toy are different. The
difference in each contoured cavity 50 of each joint is necessary so as to provide
a different range of movement in order to simulate the variety of movement found
in the human body.

In one or more of the body parts in the embodiment, the socket 40 is

30  located at one end of an elongated body part. The socket portion 15 is adapted to
receive the ball 20 into the socket 40 through an opening in a lateral side of the
elongated body part, rather than entering the socket 40 in a direction which is in
line with the axis of the elongated body part. However, in other modifications, the




25 contours of the cavities 50 in the various joints of the toyzaFe‘JUL 2008
different. The difference in each contoured cavity 50 of each joint is
necessary so as to provide a different range of novement in order to

sinmulate t ty of novenent found in the human bod or nore
of the bod\?sogﬁsgﬁl n the enbodi nent, the socket 40 is gq’%@”&«g@gat one

end of an el ongated body part. The socket portion 15 is adapted to receive
the ball 20 into the socket 40 through an opening in a lateral side of the
el ongated body part, rather than entering the socket 40 in a direction
which is in line with the axis of the el ongated body part. However, in

ot her nodifications, the 2 1 JUL 2006 y\D 03/ 078011 PCT/ S&3/00029 8 bel |
20 can be nmade to enter the socket 40 Ih a direction which Is In line with

the ~axis of tya Gl RPLhoAS bodREY NS Urkitn Afich WIRind finfFRg Vi NCed

that such a I catl on wo beneficial to achieve elt a greater
degree of realdxsmf the plengatad hody paprayidedothe dpsigner isrcopyinged thatactbanefi t s

I ncl udi ng t hosgodiRaldroRad b bbhemmau o adRb feltherld froateFUEEE6f Rallsth,6 Show

exanpl es of t ge , of Si v I mul at | i keness
XA oS of ! ¢ hlachbheoRIRS o pBal DR Bepaey Bl Bofd nahBoS e bt
i1l ustrate Bhespecfigdorof novenents which are possible for the upper arm;

300L, 30CR of the&;&ffxsEtgwsﬁo\g%%mgwomﬁ%&gaé 4 gy .ﬁgersgof the

contoured cavit f upper

arm 300L) whi @fﬂ‘@ﬁﬁbl’@é“‘ﬁ&eﬂwiﬁp theghane of fhe\centaured f0npvenent of
900 In the x-y pl ré@zawmmtxmétém mb\aemoaémawwmaﬁm\wsdmefoﬁl ation to

ri ght upper arm 300 L Is rotated ' 1800, about the
shoul der j oi nttggl é@"s\g@gp #W%%E@eﬁ , the opening of the contoured
cavity 50 8w f acdp Fiaum@Arite opeting:ef the adniteised tayity) p isrorianted 3pwads 300L t o
nmove up and d‘l%mﬁm*’h’t%&iho@tdéﬁé? eﬁmr&v@m Shbiad the! p W Pl ano, as

shown by -arrow B In Fi e cont oure avity 50 al so

enabl es” t he upf¥ 2 5n98 @Gvet"@?" &Gaf'bﬂ'gmmlﬂa'eg %‘Rﬂ@ pihesued 3Bt t he
shoul der | oi ntA shd@mlimretakion fo-rightnlpperearmastoRR0 shown | n the side view of

e ot an s awi g g e PR3 Sth36 khfed N BluTRe distBeflonttoBERR 1) 50' 1
15 shown in Figure 2B, the opening of the contoured cavity 50 now faces downwards
which enables the upper arm 300R, 300L to move up and down through arange
of movement of 80° in the x-y plane, as shown by arrow B In Figure 28,
The shape of the oontourecf.cavity 50 also enables the upper amms 300 to
rotate around a range of 360° about the shoulder jolnt 120 In the y-z plane, as
20 shown in the side view of Figure 2C (similar to a person rotating their amms Iike a
windmilf). ' |
In the plan drawing of Figure 29 the opening of the eontoured cavﬂy 50is
oriented upwards for left upper arm 300L and oriented downwasd for right upper
arm 300R. This means that the left arm 300L can move from horizontal to upright
25 in the x-y plane, while the right arm 300R can move from horizontal down to
alongside the body alse in the x-y plane (similar to the manner shown in F’iguréé
2A and 28), However, In this orientation, the arms 300 cannot rotate forwards in
the x-z plane. In order to move the arms 300 forwards In the x-z plane, the
openings of the contoured cavity 50 would have {o be rotated on shoulder Jnint }
30 120 to face forwards. -
Figures 3A to 3C illustrate how the shape of the. contoured cavities 50.

enable a vanely of movements in the foreamms 400L. Each contoured cavity 50
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oriented upwards for |left upper arm 300L and oriented downward f(?r?rJLﬁ-h%ﬂ%
upper arm 300R. This neans that the |eft arm 300L can nove from hori zont al
to upright 25 In the x-y piano, while the right arm 300R can nove from

hori zont al al ongside the body also in the x-y p gl ar to
t he mnnerwgﬁ%m&)ﬁn Figures 2A and 28). However, In thi ?@S?Q??P%. on, the

arns NO cannot rotate forwards in the x-z plane. In order to nove the arns
300 forwards In the x-z plane, the openings of the contoured cavity 50
woul d have to, be rotated on shoulder joint 30 120 to face forwards.
Figures .3Ato 3Cillustrate how the s hope of the- contoured cavities 50.
enabl e a variety of novenents in the fqf earms 400L. Each contoured cavity
60 SUBSTI TUTE SHEET (RULE 26) 2 1 JUL 2006 WD 03/078011 PCTI SG3/ 00029

has a socket %ﬁa%hﬁa 4brﬁ%h&har. Tl'?lhsexﬁﬂﬁbbs@’ &@@wmmarza&m,ﬁn in the
Xx-z plane, such as seen In the forearm400L In Figure 3A'ln-the

enbodi nent théﬂﬂbﬂwmlwwfﬂf&@m‘?@u@%% body pan to contain two
socket portions 16jn th@%oalhﬁnﬁ m&&m%aﬂwe@md@w@aﬂﬁ oy bért b t hi cker

t han the upper arps, 300 in str ral ar he el bow
and wrist sockepaimte %ﬂ?fﬁetlﬁ‘m? 5FPW§?'%§\°“"?'H§ @30%5 deﬁ@"’?‘ﬂg’t&% cont our ed
cavity 60 absdhickedHanshaGf}@r amtaﬂﬂlta)mamtam $teucturat stpngthaarowldie elsow n t he

ri ght forearm ? ﬂg‘kﬁi@ ggich novenent, includes a portion which Is
unrealistic, as t-conp rom se in 10 departlngqfrom reallty l's

accept abl e so that'ﬂtﬁwr%éﬁﬁbﬁé?ﬁksﬂﬁ'ﬂt%cﬁwfﬁ ¢AYite50 alow enakiesi0° becone t oo
bul ky, which Hﬁ RO S pnané/%uerpuasuﬁm npror@hhrmncmts%dwere to be

added to avoi unhu | i no nt een e ri ht f Qrearm 400L
in Figure 3A, MYEMGRERPHERS "f’%@" "X’Fgﬁf & Wt%/sigg ?’P@ﬁt‘%d on the
front-facing phpaﬁtndmmeealylammpjahﬁ detheLthe odrﬁpcﬁpmnfﬂ'maﬂylﬁguretmeo
rear-facing p Al h&n %Mﬁ]ebmm‘;,}%ﬂq éﬁOhaﬂ)?agqu?mtﬁv dfa @N

openi ng. In other wor contoured cavjt bow joint 130L

has. side ml@@PSﬁeW%’ﬂt%'?%adé%?éWSta“PWé'"ﬁéd'K’E’H‘CPWI e being open at
the front-facing ANdeen i thearightrigreamn WO abIFigare 88 ther ganing 49Ghet 0 move up

and down in t rds whi ch
woul d be unr eg(lg?t?s%?ccg{'w%déﬂgd\gn (E)I-P f%@%@ﬂ?@u@%c%%@gq i s uni que
for each j 8F ntSpeeifisaly theipar-faripyip qmi@he efboyeioint 130Lds notpeavided withas i mul at e,
as closely as opgaifig.Pinthdr Wards ARG Eontdifed cavity 50 of the elbow joint 130L has.side

walls 51 which are closed at the back end while being open at the front-facing
end. This arrangement enables the forearm 400L to move up and down in the x-y
plane as shown in Figure 3C, but not rearwards which would be unrealistic.

20 The shape of the contoured cavlties 50 is unique for each joint in the foy
figure 1000, since It is Intended fo simulate, as closely ag possible, the range and
fimitation of human movement, In particular, the varfation in each contoured cavity

.50 Is achieved by varying the location of openings In.the side: walls 51.. For
Instancs, In Figure 11A and 11B, an opening in a side wali 51 enables the shaft

25 30 to move in the opening. Thus, In Figure 11A, the blaslng of the opening
enables the foream 400 to mova forward, but not rearward (comparing Figures
11A and 11B), The openings in the sides of the contoured cavities 50 are the
result of the absence of such side walls 51 in those parts of the cavity 50.

in Figure 12, biasing of the contoured cavity 50 is apparent as it allows

30 movement in the x-y plane of 30° from the vertical axis on both sides of the axis

(as seen In Figures 124, 12B and 12C), and 60° both sides from the vertical axis

in the y-z plane.
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limtation of human novenent In particular, the variation in eacl% 1cothLo%gf#Sed

cavity, 50 Is achieved by varying the | ocation of openings In the side

wal I's 61.. Fgfootmsg@nce, In Figure | 1A and | | B, an openi pgTISG@/c00e
wal | 51 enables the shaft 25 30 to nove in the opening. Thus, In Figure I

1A, the biasing of the opening enables the forearm 400 to nove forward,
but not rearward (conparing Figures 111A and 118). The openings in the
sides of the contoured cavities 50 are the result of the absence of such
side walls 61 in those parts of the caviltoy 60. In Figure 12, biasing of the
contoured cavity 60 is apparent as It allT'ows 30 novenent in the x-y plane
of 309 fromthe.vertical axis on both sides of the axis (as seen In
Figures 12A, 12B &k, irohe camaere0d the tall-spekes joint yrandementsr £25.clae siléi s I n

Lhe y-2 bl ang SYBSTILVERHERL R4 28)0d i 2908000, 0307800

PCT/ S@3/ 000 ~I'none or nore o socket I nt

ar r angement sthe5side tveallsi wié vanalin 9réa fof sittwiate die cendsd ot dumenesoBoneite not

symetri cal ’M%Péb%r,fu{be rﬁ;ﬁ’g&' iNGfatidh oft%@l\s/ﬁfe%u\é%'ﬂo?w@ dntfREY chicdrader to

simul ate the range o A n novenent. reover, the angle or inclination
of the side wildiso Bty bf adhfeyedagenenreeblienoparings. 50 5 will also vary to

achi eve | arger or lLer Malel-y i Ng; i ! in the
si des of the cont Qé{r}@ n?é\??'?]ﬁgst&%ggpmﬁé%g ?%eS'ﬁ%gvrgpn@%t&%#O@%ge%n%%he I i nbs
with a bias 5ovmitslthegnevatigrdof pomobiredimbavatirebias Ryvardk ang Higection oFergures 11
A and 11 B, i j ] r f,Qr ent . 400,
since this s%%ﬁ%ﬁ g?r ?ﬁ%‘@%’t lﬁgﬁ@% §£1%‘ué{n}g{1%%gﬂ¥%p§%r%% It(%%?gg gg@la{d?bl e,
soneti nes, toogempntoni $ee fdreadne\A80, sinceethis simulgas tthe tdctiph yof aeinen

achi evi ngy 10%%%1 I,«;ﬁal ismwould be detrinental to the conpactness of the toy.
Hence, for each joint, a decision nust be nade as to what degree of realism
is required to rettas dedifableovenalirhes dopawpriegse tife leve of mlishgeardcld@bo. 15

enabi o usetMEE SR RiE Rarbhthon i s 8RFRkP I e XML ls PR
y parts 1nto an overa
confi gur at i otoy. Whineh faaaeckijoint atdecislos rhugide rbatbyas forwimatliegragorfdsalisit i s not
per“rerly! (P TRb M byAE AP PR LSO Lama fortnar el position
15 The shape of the contoured cavities 50 of each joint should at least
enable a user to arrange the various body parts into an overall configuration
which can simulate the human body. In other words, it is not necessary that the
toy figure 1000 be blocked from all unnatural position, but merely that it be
capable of achieving all natural positions.
20 As seen in Figure 3, the forearms 400 are larger than the upper arms 300.
This is to enable the centre of gravity of the arm to be located closer to the lower
part of the arm. This exaggerated size of the lower part of the arm, for providing a
lower centre of gravity, is also seen in the leg portions of the toy figure 1000. In
Figure 5, the lower leg-portions 800 are larger than the upper leg portions 700.
25  The lower location of the centre of gravity provides the toy figure 1000 with a
greater degree of stability when standing.
Furthermore, to enhance stability, the feet 200 are also oversized. Thus,
as seen in Figure 5, there is an increase in the size of limbs and body parts
leading towards the bottom of the toy figure 1000. This gradual limb-size increase
30 towards the bottom of the toy provides a lower centre of gravity which enhances
stability in the standing position of the toy figure 1000.
Figure 11A shows a cross-sectional view of the contoured cavities 50 of

the lower forearm 400.




20 As seen in Figure 3, the forearns 400 are | arger than the upp‘ér‘i E\M’ngwﬁ
300. This is to enable the centre of gravity of the armto be |ocated
closer to the lower part of the arm This exaggerated size of the | ower

part of t fior providing a lower centre of gravitysrdcnsahs® seen in
the | eg prc}rg??iggé?gnof the toy figure 1000. In Figure 5, % E?ower

| eg-portions 800 are |arger than the upper |leg portions 700. 25 The | ower
| ocation of the centre of gravity provides the toy figure 1000 with a
greater degree of stability when standing. Furthernore, to enhance
stability, the feet 900 are al so oversized. Thus, as seen in Figure 5,
there is an increase in the size of |ifgs and body parts |eading towards
the bottomof the toy figure 1000. This gradual |inb-size increase 30
towards the bottorpQjed MA bay mmma'awahd shipe of @t comtoufedorasiied §0 whi ch

enhances stability in the st [ pesition. o t | QLA 00. Figure
11A shows a cr%‘gﬂ@é@?’ﬁfﬁﬁes\??g\ﬁ/rﬂ%ei@%%%"bﬁ oé%mg\}ﬁ%l*’%"%?g&? the | ower
forearm 400. 725 abpid the eBbE joikt(13D3/10 FigOres 1PE RN 08, 1tho olde WallyySit ekthe 1A and 11B
show how t he sh tremes of

t he range of n‘ﬁ’atg%ﬁtcag'ryf 86@@0@5%9?@%‘ fn'o H‘%%wggﬁ@oﬁg t he el bow
joint 130. I6n,coRtogred savity 50A WQ@"B" ¢ftibe §'F "I e gentgyred GRVY cont our ed

cavity 60 i mgogeg‘gﬁrﬂ%lgﬁ @gf,ﬁ@émmhMmmeSO within the 5

contoured cavity The o nt he, shaf t,,3 toured
cavity 50 defi nestigues 116 1% gﬁwqﬁé1 %Mrw&cggrgé% . Figures
110 to 11 D shupttiehvarist tjdssmssnadeﬁmlthsmecqusnblemmame@r@smw 580 of the
wist joints’ W'gs?%&ﬁ? rq&gmooposm bl e novenents for the hand 600

wi th respect . or ear m 40 0 4 7 and 9A to
Cillustrat® exanp’f'@éf%ﬁa & ﬂe P&ﬂ@é"&é @HE%‘FBF%"P'%M@*E%WPE p“?ﬂé € egs and
fed 700, 800, HeRmehd@Fthadedsand feeti7i0o, &00k9a9. Thcamgalnidintre qnbiermsnuo and

180, i s the CUERGold i %5 hebishe el Y GXboiBlish ies 0O, v ch

det er mi ne and € nove afts 30 of the bag
portions 20 of5Q\ﬁ'é0hd§1WeaI'G"F@é@@ﬁ@ﬁmvémswmg‘eﬁgawwmpgures 5A
to E and Fi gurmowzgg”ﬁﬂd,n@ ankle joints 180 provide the feet 900 with a

range of re C rft. In Figures 7A and 7B, it is inportant that
the shaft 3 o? ?(éc;'&;ﬁn? {'%7 nt 180
As seen In Figures 5A to E and Flgures 7A to E, the ankle jO!nts 180

'proﬁde the feet 800 with a range of realistic movements. :
in Figures 7A and 7B, it is important that the shaft 30 of the ankle joint 180-

. is arranged substantially or exactly perpendicular to the langitudinal axis of the
20 lower leg $00, ' :
The importance can be appreciated by understanding the disadvantages
that resutt if the shaft 30 were to point downwards in line with the longitudinal exis
of the leg 800, as found In the prior art. Here, the extreme rotation of Figure 5D
would not be as readlly achleved. Therefore, toy figures in the prior art which
25 have the shafts of the ankle joints pointing vertically downwards (rather than
perpendicular) cannot achieve a prone or kneeling position which requires the
extreme pointing of the feet 800 as In Figure 5§D and 70,
Ancther advantage of the perpendicular orientation of the shaft 30 atthe
ankle joint 180 of the present embodiment s that It increases the stability of the.
30 toy figure 1000 Wﬁgn the toy figure 1000 is standing astride with the feet 600 -
| slightly parted, it Is evident ﬁo}n Figure 7B that the shaft 30 rests on orls close to .
the lower side wall 1. Thus, when the toy figure 1000 stands, the perpendicutar
shaft 30 in Flgure 78 s at or is closa to lts limit of rotation. in contrast, when the
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| s arranged substantially or exactly perpendicular to the |ongitudihallafis
of the 20 lower |eg 900. The inportance can be appreciated by

under st andi ng the di sadvantages that result if the shaft 30 were to point
downwards |n I|ne W|th the longitudinal axis of die Ieg\l;\g g s found In
the prior WO} e  the extrene rotation of Fi gure 5D Hﬁo B?Z)be as
readily achieved. Therefore, toy figures. In the prior art which 26 have
the shafts of the ankle joints pointing vertically dowwards (rather than
per pendi cul ar) cannot achi eve a prone or kneeling position which requires
the extrenme pointing of the feet 9Was In Figure 6D and 70. Anot her

advant age. of the perpendicul ar orientfation of the shaft 30 at the ankle
joint 180 of the present embodiment Is that it Increases the stability of
the. 30 toy dnkigwsheft tOibe,anmhlstahengeayveﬂlngwr(ﬁﬂib@%nl;&r;ﬁnﬂlﬁﬁia t@stride with

t he feet 900 | f.r 7B, that th haf t
30ere§$ S on oﬁla?gggl%cgﬂi&eﬁa%ﬁﬁhgpé%f %\Gbg'ﬁ%hwzg ?mw Euiame; Bﬁ“‘?heet ?)ya
figure 1000 st2das Thusavher speivRiios ait iy figueastand, thererls Sregler potaiBial af at or i s
close t0 its hiveiienPin Mtk Bints'db %Brta% iﬁtl@gbéughfsg o‘igﬁfﬂé E SHEET

(RULE 26) 2 L 1UL 20 s ca03/oo aft in the
prior art % zﬂk}pé é'gaw\r%eafeﬁ?" Crae '@P"‘t QPFWMF'@BP&TW”PM shaf t
has a con3| ddolelblwommngniooﬁrt venrtives in vitlich the ankiel shdfeard BrRarigQY infilngur e
stands. Thus, mWB?J‘Ioﬁ%ﬁB&nQIrétx Tof Bl %leg res; stand, there is greater

potential of _novene e ank s corrpared to the ankle joint 180
of the preserﬁ tafion BemP%ent . Thus, t he present enbodi nment Is inherently

nore stab [a In |E@oaalﬁl-ﬁlomJalmasa%g&gwa,pgdg@m%tﬁl S'Yﬁl{oh-g Bsta! N Whi ch
nal axirs-

t he ankl e djinline e |Longitud of the

| ower | og gogébﬁ%gq ﬁ'lci)n Cﬂ’gbr‘)gg"ﬁgg %?ﬂ?%‘ﬁ]ge"&?“"g sypitar funghiande | oi nt
arrangenent s thecontourest eavity 80 gy dmiling !!'@ éxtenp pmbvbmknt bhthelsbaadogdhunent t he
rotal tlon- guaa&dnﬂebf@fm&gawa& Sen il tRE bydMihn b@a pbﬂﬁn?gﬂfo?hﬁ fafkeGRVi ty 50 by

Ir Iotmaz : ggqtjgre(;ext?essegﬁ 7'%0'?@55 %%3‘?& ShgoJ; tion 762 fe)c()?rrlpngt g:\ce I n
Figures 1, 48, 40n&igure-BAuindSBSihisceviticBiBthatithe Bidgwatls BAohihe &ﬂcur& I's evident
SRERIE St ok A vt
e slda
walls 51 define a range of movement of around 100° in roughly a vertical plana,
However, the cross-sectional front view of Figure 8C shows that the width or
. distance between the side walls 51 provide a narquer rear—facln'g 6penlng. This
20 namower rear opening limits the side to side movement of the lower leg BOCL.
This simulates a human lower leg which has considerable freedom of rearwards
movement in a vertical plane, but significantly less slde to side movement,
In addition to the freedom of movement of the shaft 30 being limited by the
~ slde walls 61, the movement of tha shaft 30 is also fimied by the rotation guards
25 In the form of the avemanging partion 752. As seen in Figure 8A, when the shaft .
30 abuts the upright inner wall 51, the projecting portion 752 on the upper leg -
700L also abuts an upper suface of the lower leg 800L. Thus, the projection 752
works in combination with the upright side wall 51 to limit the forward rotational
movement of the knee Joint 170L shown in Figure 8.
30 This sharing of the load between the rotation guards in the form of the f
projection 752 on the upper leg 7001, and the upright inner side wal! 51 of the

lower leg 800L, allows the stress in the knes joint 170L to be shared, rather than
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cavity 60. , The cross-sectional views of Figures Wand 8B show tr‘?al “lLHeZBGS
side walls 51 define a range of novenent of around 1000 In roughly a
vertical plane. However, the cross-sectionall fron * It view of Fi gure 8C
shows that_the width or distance between the side walls(?1 g

narrover r®3P¥ 4 hg opening. This 20 narrower rear openf %S(IE)%%P the side
to side novenent of the lower log 800L. This sinmulates a human | ower | eg
whi ch has consi derabl e freedom of rearwards novenment in a vertical plane,
but significantly |l ess side to side novenent. In addition to % freedom of

or " the" snaaes 86 IPebilophd hiBashBa s sie Trtafiort Guds R o tormpt ey T he.
over hangi ng;:qeeﬂumz?% eﬁﬁre%%as bmo'ad%xﬂd%can/lmme shiftidp, 30 abuts the

upright inner wall 61 projecting portion 7 on the upper leg 700L
al so abut s an uﬂb@r""tﬁﬁpf‘ﬂé@%ﬁ" mefomxﬂérprwagﬂcgoﬁl’ isrRrovided proximata theon 752

k he f d
Fotati onal "2ah Brehgrich rAFURT Wikh 178 i iGton 9B oriinldel. ' o' "o TS
shari ng %f tge lmﬁfb krexevjeint 1|70¢n Figure Bpib %a?raﬂmumaﬁoheofftﬁét tihe Prapéction o €752 -

t on r n | nner side 'wa
bt “Lhe ol Mectipreiied At and e intant.Baer wafl AF ol fhe Mtﬁ?mﬂmﬁvcﬁﬁbe
shared, ratvth rer SRIHe ThiVentntor tHdbhdit 8@) Tﬂu& bbtl’t’tlk# eP nis
03/078011 P fo q?“\0002 13 carried by one. for e préesence of the
rotation gd“é‘?‘é eHe %V'ﬁ*%matwnt;ﬂfﬂ}@@mﬁﬂﬁi%hveﬂQlEEent| re stress or
| oad woul d be C%&h@‘ﬂm% jéiﬂ? 1?b%tF|§93 Ehﬁmf %ﬁidﬁhﬂ%&ﬁg 5'57 tf%fo%ﬁ? of
from

pr oj ectlon 752 1S Q,row proxi mat
whi ch tHe duetusion t 53rtl'latprptmdemﬁem a@awer palteokﬁleamper teig mgemrﬁlwm e 8,

uprf gnt e er8BhArE 61z 0Bl 86 it 8ken 88, I GndP Retas, i e B« 1 he
L p o S eBS o muardsy and ’Ff?f‘“”lﬂ‘?’imf’ﬁ’ﬁﬁm"kﬁemﬁﬁ"n’?eﬁS n
IS:: gltjre 8, mé%?gﬂ?sgh%aﬁgﬁﬁs tlhﬁt'tﬁesq'aﬁ £ in the gotation Pﬁ&%ﬂﬁwﬁﬁiﬂﬂ hat
protrudes fg0Onthe lrmmsn peaidsdh the forPBEthd B ﬂje@@g%%ﬁ R'abﬁtmélok-)gﬁeqn

dlrectlgg og qt'rgelo dlna,l axi s of -the sh er ‘wWor
Fi gure Q i it eot am/dawmwdommsfunm robatiom, dhusguar ds

in the for é:pforﬁmg,tg)fdm gghl,@@ugﬁ%uaﬁl S ensures that, at some stage in the
rotation of the | ower

Another exa%ple of a rotatton-guard Is seen in Figures 7A and 7B. in
Figure 7A, the extent of rotation of the shaft 30 within the contoured cavity 50 is
limited by the side walls 51. However, in Figure 78, when the shaft 30 is resting
20 on the lower inner wall 51, the rotation guards in the form of the projection 852
rests within a cut-away portion 52. Thus, in Flgune 7B, the stress in the ankle joint
180 is shared by the shaft 30 and the rotation guards in the form of the projection
852. This ensures that the shaft 30 is not required to bear tﬁe entire load.
In Flgure 7A, the rotation-guard, in the form of rotation guards In the fom
25 of the projection 852, protrudes from the lower end of the lower leg 800L. In this
case, however, the rotation guards in the form of the projection 852 prOJects ina
direction perpendlctdar to the longttudinal axis of the shaft 30, :
 Thus, the presence of rotatuon—guards in the knee 170 and ank!e joints 180
--whlch are most important for keeping stabnlzty in a standing toy ~— ensures that
30 stresses in these joints are not bome solely by the narrow shafts 30. The
overhanging portion 752 in the knee Joint 170, In pamcula_r, is well suited for load
bearing, since It is located in a thick portion of the upper leg 700, and can
therefore withstand greater amounts of stress than would the narrower éhaﬂ 30;
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800, the rotation guards in the formof the projection 752 will abut the

| oner | eg 15 800L at sone point in its rotational novenent to prevent
further rotation, thus. performng its role as a rotation-guard. Another
exanple of a | rotation-guard Is seen In Figures 7A and zg (% Figure 7A,
the extent"8f¥98t4tion of the shaft 30 within the contou?rﬁs‘3@9F§ 50 I's
limted by the side walls 51. However, in Figure 78, when the shaft 30 is
resting 20 on the lower inner wall 51, the rotation guards in the form of
the projection 852 rests within a cut-away portion 52. Thus, In Figure
713, the stress In the ankle joint 180 is shared by the shaft 30 and the
rotation guards in the formof the pquection 862. This ensures that the
shaft 30 is not required to bear the entire load. In Figure 7A, the rotatio

guard, in the form:sQavarﬁg%bwmagmarr@lsﬁdnrbubm in e.s%m?&tm; o»tdaearﬁrngj ection

862, protrudes fromthe | ower q In case,
however, the AOBIBR Tﬁ%ﬁ'ﬂ@é?ﬂ%ﬁg‘ﬁeﬁ ﬂé“#Bﬁ?P%@W?Mémﬂﬂ??ﬂ@@PﬁmﬂdB@‘hﬁr ojects in
a direction same eatetat ub ate bexyt paet frmnglhtchd!ablabmaum CFortitartBothd 30. Thus,

t he presence Kk nkle nts 180
-which are rrt?g%rhg'?%d@ éog{%n%&}s @é‘%ﬁﬁ‘ ﬁﬁd b?%"f&?ﬁ %mé&gl? ‘W&# @ﬂy - ensures
that 30 sbr@8leavhilgprojectian §53iimintegeal endhwaddefithecsamsl radtyridd ps tower legr r ow shaf t
wel | 54 ?Zﬁr Reh 30000} 1 el S maloit ¢363s 1t e Pl et drg 211 01 1 ©

t he upper g?'@@ gﬁﬁdp @ﬁ ﬁ%ﬂ'ﬁ%”@’e\/\?t%ﬁ'}iﬂ%r@m@m%m eof strew

t han woul d t tjﬁnmgiafrdﬂfweht slatutihls By credtd3orebibh/bEwdsikhss, fushiab thatifed 1 JUL 2006
WO 03/078011 “Eﬁ%ﬁg}'ﬁéé)%ggeg P1a€'ent b %ﬁgﬁggig%ﬂgﬁous that the rotation guards

in the formo e over hangi n d 852 In Figures 4 and 7
respecti vdPy ar e Anethegexam %ﬂuarﬂésseganm!’mﬂw;anch 18.fTe body part

from whi ch easandfabatishost. thd- RirednM 400D (limilel By tOV/RRdI I sUEade8rdtigpn 762 is

t | d
brof et on o2 P Fepled iee S WEGH Batie SRETGr olflef o Ao i er | o
portion 8001 themmiation puasds in the form eoftbeloival edgr $52 eithe bppter ame 360 IThws, on- guar ds
are strongefy Figaa 41h tHacsted M th@'&lb%%iﬁt Yool e.mwda%eé%oﬁ.f m&@%gomonem

o1 e L% 15) Sulkdit e PolsL i, s s it s ol maron "%
(Mat hi s). 10 walé1 bithe ebawjdire 100L, and bymbltower gdgeras2 bbths egperiann Bo@ures | 1A
and I | B. TH’ﬂus the location of the fower edge 352 Is Intentionally aranged and
dimensioned so as to block the rotation of the forearm 400L.
In Figure 11A, the extent of rotation has been limited to 80°, whereas in a
20 human elbow the range of rotation is around 160°. However, realism in the elbow
joint 130 Is considered acceptable since, If the rotation guards In the fom of the
lower edge 362 were 10 be further distanced from the eibow joint 130L to provide
greater rotation, the strength of the elbow joint 130L would be compromised,
In Figure 11A, the rotation guards In the form of the overhanging portion.
25 352 limits the upward movement of the forearm 400L, however, the forearm 400L
is still freo to rotate 360° around the shaft 30 of the elbow joint 130L, as seen in
forearm 400L In Figure 3A.
. In Flgure 10, which lllustrates the shoulder joints 120, there is no rotation-
guard since the shoulder joints 120 have a considerable degree of rotation
30 freedom._and there Is no need to limit'the rotation for this joint.
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extent of rotation of the forearm400L Is linmted by the Inner walfl JUL 2008
surfaces 51 of the contoured cavities 50. In Figure | 1A the extent of
rotation is also limted by the rotation guards In the formof the | ower
edge 352 of the upper arm 300. Thus, in Figure |l 1A, the stress In the

el bow j oi n¥OLEB78 &hlch derives fromliniting the 16 rot af$E¥CBP% e forearm
400L, is shared by the conbination of the upright Inner wall 61 of the

el bow joint 130L, and by the | ower edge 352 of the upper arm 300L Thus the
| ocation of the |lower edge 352 Is Intentionally arranged and di nensi oned
so as to block the rotation of the forearm400L In Figure | 1A the extent
of rotation has been limted to 900, ereas in a 20 human el bow t he range
of rotation is around 1600. However, realismlIn ft elbow joint 130 is
consi dered ag9idhaRkRagsi Nce, If the rotation guards In the formof the

| ower edge 362 were to be further distanced.fromthe el bow joint 130L to
provi de great er FigrebA shows seideviewshe halbrortiond 0comarsings hell awoul d be

conproni sed. stef bri stibk 80.! Filtre 6B/ ¥PoWOh E&%&W&d\@sérﬁ@bélmoﬁloﬂfofthe
over hangi ng % 26 362 limts t e upward novenent of the forearm 400L,
F%@m

however, the 400L Is still free to rotate 3600 around the shaft 30
of the el bsw J oi nm&raﬁ&.pfam malindiameter or tharshaftl Gneten iFingnorentIA.thé. n -Fi gur e
10, which IIIHTE% shoul der joints 120, there is no rotati-on- guard
since the shc? er 0| n 120 have a consi derabl e gﬁﬂr ee of rotation 30

freedom and therl® °ld§f W@Ghl%%ﬂ ntmiatwizm prticyieted oy figwrerthe fatioohihs balbi nt
SUBSTI TUTE  Shifakbter W-dHaftfameterkaldd befotRd € ad/ i kidB/dlafiktsk o HEM JRimkaérp 0029 Bal |

$haft Ratio E dev f rti nprising a
et 20 o a ik AP 088 g BRpiacttefpusty, 1B defablyda AR, of "Pne
same be 120p@rininowhisfthe Hiagnetes obtheshafha0 is 2:5mm. oThmfemb&BIbaﬂlﬁaMEr to the
shaft di anet@gsﬂagdgam@grt@fbthqget he, present enbodi rrent In order to achieve

a mniaturized arti,cu] at.ed i0.0 all. diameter to
shaft di ameter (a“‘b'l?% iﬂﬁ’ %E""&a\?ﬂ abté?@f‘% ﬂf’@?‘aﬁ%ter)
shoul d be or sealenatithé |r3€hdeurlattohﬂbeﬂ<aarpéter tbfshfrﬂgameteﬁls 136 wiiichhesg er of the

P 01 e O A fp bt i 7
This ratio of 1.36 Is critical because, In a miniaturized toy around 3 inches
high, a shaft diameter of much less than 2.5mm would cause the shaft 30 to
become auscepﬁble to breakage. Furthermore, If the ball diameter were to be
_ made much smaller than 3 Amm, the range of movement of the fimbs would be
20 reduced, thus detracting from the life-likeness of the toy figure 1000,
Altematively, if the ball diameter were increased while keeping the shaft
diameter at 2.6mm (i.e. larger ratio), the farger ball size would require the toy to
- have thicker limbs since the corresponding socket 40 is contained entirely within
the body part. In other words, a larger ball diameter would require a larger socket
25 40, and hence a larger limb size, ' .
" Thus, a ball diameter to shaft dlameter ratio of 1.36 is required to produce -
a irfe-hke toy figure of around 3 inches in helght, having life-like articulation of
limbs.
Also, if the ball dlameter becomes much larger than the shaft diameter, this
30 would. place excessive stress on the shaft 30, which could lead to greate;
tendency for fanium ‘ '
High dumbnlity of the ball shaft is achleved by employmg a critical ball to
shaft ratio of 1.36, this ratio being relevant for toys sized 3 inch and above.
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In the drawi ngs, the dinensions, and hence the ratio, may not be fr adit 280
scale, but the intended ratio of ball dianeter to shaft dianeter |Is 1. 36,

which has beeohayrg o be critical to produce a mniaturi zeg1:9¥ofH00eE
around 3 Inches 15 high. This ratio of 1.36 is critical because, In a

m ni aturized toy around 3 Inches high, a shaft dianmeter of nuch | aw t han
2. 5mm woul d cause the shaft 30 to becone susceptible to breakage.
Furthernore, If the ball dianeter were to be made nuch smaller than 3Amm
t he range of novenent of the |inbs woul d€ 20 reduced, thus detracting
fromthe life-likeness of the toy figure1 000. Alternatlvely, if the ball
di aneter were Increased while keeping the shaft dianmeter at 2. 6mm (i.e.

| ar ger rati ojntexdi@npeaiféity ¢fpdrtssi ze woul d require the toy to have thicker

linbs since the Cﬂ{’Eh"eStPaglr%c!?& jéﬂfskf’é btﬁ ld!a%qe%%f%@%%n gb'lé gl |£J§;iear the

body part. In other wor di anet er wou requ r ger
socket 26 40anaihe @remeteraofltae@@pkﬁth%ﬂ) ez ballsTRQ re snbpped- ﬁﬁtemmt@rtheo shaft

di t t 3 t j f
01 areter 1ot kadfs o3l SobRIVbERH, BAAFRIAG, v bhl ol keshay i e e of
| f the bafl dodqmeﬂérbybeﬁm’étheuoherbav@ememctwanf mheﬂatlaaalt fod | exareplsy; solichi s 30

Lendency for 2o ot dle IANFelindhig 1 GhafiBr b ot yer pot e
enrlpla\%/limngf gr b thei walr aﬁaﬁﬂe q:l:argewnanf the bali is d1.2 msr?&rgerhihsn rtiae usgc!@euﬁg%) ) 4
0L 2000 WG® %%y‘%%&aﬁed ﬁ%ﬁ%c%é%@g%%gp\@%ﬁ?éb% @ﬁgﬂﬁg%ﬁgyéﬁg par%t s In

t he bal | - sockéterg tienteriince frehidh Srestadirwib be tviary tigatly §t inohe socket, gintlltye | ar ger

than ¢ he, 6 251 L L08R §5knd0an T 1RhAlS IR0 RLE-SNARREN 1480, L1t o

t he sock 8 'Socket open P I'S pushed into
the 5 socket smelldnydegree @élrtbérfarhzeca rv\mer@rﬂ'ue belisdlan”ah@enscﬁfrommtb+ﬁ@6mm & | for

examl e, 50l g ogR! YO Rhd it pdi pneast W BHR LAPS)RHESH Ak kol | °

used for the rior ar % "o
+0. 2 mm | ar gechiehah vieh soakiatns Etabﬁity sif zeoddiiref evieiac éhec diesdema ofldginee of

interfer encea%%l%ti})p?s rpoatlclon'!p?orﬁiegtﬁ).-lrxitﬁig%\gay, the toy figure 1000 is able to adopt

15 and maintain any arbitrary and manually manipulated posture for indefinite

periods of time.
Balanceability

The design of the limbs takes into account the overall centre of gravity of
the toy in order to create a highly balanceable toy. This balanceability is achieved

20  because of the even weight distribution of the toy figure 1000. The size and
shape of the limbs are such that the legs are not significantly heavier in
comparison with the other parts of the body. This weight distribution enables a
degree of balanceability of the toy figure 1000 such that it is able to balance on
any one limb, i. e. a one-hand-stand.

25 When the toy figure 1000 is standing on its feet 900, the above
distribution of weight ensures a high degree of balanceability with a particularly
low centre of gravity. The toy figure 1000 is thus able to maintain a standing
posture for considerable periods of time without overbalancing.

In the present embodiment, the ball portions 10 are built into or are part of

30  the limb members. In other words, there is no need for a further component other
than the adjoining limb parts. The fact that realistic articulation is achieved solely

by parts found on the two adjoining limbs means that the external components
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Where the interference is high the ball will be very tightly fit in the
socket, and the 10 toy will lose its ease in manipulating the joints. The
present enbodi nent uses a smaller degree of interference, where the ball

di anet er o B#%g'hw' O5mMmto +0.08nm greater than the sgcket di anet er.
Accor di ngl‘?’ 4 t fit of the joints is achieved whi chCHaFHA s

stability of posture, while the freedomof joint articulation is not
conprom sed. In this way, the toy figure 1000 is able to adopt 15 and

mai ntain any arbitrary and manual | y mani pul at ed posture for indefinite
periods of time. Balanceability The design of the Iinbs takes into account
the overall centre of gravity of the Loy in order to create a highly

bal anceabl e toy. This bal anceability is achleved 20 because of the even

wei ght di stri byt hmea\j.rehhﬁmﬁ QY te bR ORR foliin %H&ﬁjrﬁt@@' StadtdiRerd’ t he

| i nbs are such that |egs are not significantly heavier in conparison
with the ot her"%ﬁpﬁ§2ﬁﬁﬁ°ﬁ'&“ﬁéﬁﬁmhhl s wei ght distribution enables a
degree of bal anceafpithé biyibetfiméssiricoall iof B ballslA0A tviiedl-sbdket joints 45%@bl € t o

1000 5 ot andidgeoieria Epuian. BiogBef REbRIE riseiRts 1 aivis Imbp. 38 nt  Enour es
a hi gh degr &e jolh abplpant ¢e afmither bpdynpart rfathpas&nsolhaapdny to desirederteate ©f gravity.

The toy flgurq,,og.‘qg%@csﬁghnus able to maintain a standing posture for
consi der abl e peri time wthout qverbal anmlmg In the present

enbodi nent, the balfWigsPesiisation for the.seks; of oase phunstersiandingathe words—s0 the | i b
nmenbers. | n otupper, et Fonf, R, chack, siva, topeﬁ:tfoﬁf rightf left,!Veftical; RrRamaal ot her

2chi eved oo 214%5"" oo B s Y080 4R erdrlth o EBEAR T RBL AR Tt " e
ext ernal cdfpaieused "2 mamemwhmmmwmwmmmgmnm are not
required, SUChetﬂf% érb%s&@mﬂﬂw&t Q:alcmedﬁbﬁ i QUIAllak MaRhbOds Whikid &9 Lé%(ﬁﬁs pat ent
no. 6,033, 284 uez Ferr he e since all e balls 20
In the ball - ﬁnﬁPQ %6’”’:5%1 %"ﬁ@"%’% B‘?%%PB‘??”‘M@" @é‘P’ is able to
i nter ch?ntgﬁet lf:?;\:lambmslylﬂmﬂs tommreltmuatﬁeqeesaﬁmyn pmupﬂghtnriamﬂudmerf IboS?/e .
s e e R S SN B, 1
Y
creatures.
The embodlments have been described by way of example only, and
modifications are possible within the scope of the invention as defined by the
. appended claims.
20 The invention Is restricted to addressing the need for creating an
articulated toy, and addressing problems assoclated with miniaturization, and
hence the Invention has no relevance to app‘!lcaﬂons outside the application of toy
figures. Non-toy spplications will thus not fail within the scope of the appended
clalms, which are limited to toy figures.
25 ~ The toy figure 1000 is preferably made of a suitable plastic, but may alsa
be made of wood, vinyl, ABS-20, metal, die-cast metal, PVC and other suitabia
material, provided that the materlal used for the ballsocket joints 25 provide
sufficient grip.
The:length and external shapefcontours of the limbs can be modified, but
30 experimehtation would ke required to ensure that overall bélanceabﬁity is
maintained. For instance, the toy could be given more muscles by having more
rounded limbs.
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upper, lower, front, mar, badc, side, top, bottom rigK left, verti%él:JUL 2003

hori zontal. each relate. to the toy figure 1000 with reference to a body
when it Is upright and 10 are used in this manner even when the toy Is not
st andi ng 0‘g;/msmln general, the ternms are used In thlﬁcﬁgﬁgo&h ation in

a simlar nner as woul d be used to describe human body p rts hus, for
exanple, the terns upper armand tow armdo not inply that the toy flgure
must necessarily be In an upright orientation, The enbodi nent has been
described with reference to a hunen-like toy, 15 but other enbodi nents can
relate to toys of animal-111(e or non-humanlike fantasy creatures. The
enbodi ments have been descri bed by waggof exanple only, and "nodifications
are possible %ithin the scope of the invention as defined by the appended
claims. 20 The i MupMhte@al shaps of thei sotiet 40, ahedaiesed caylty 5@ andiaisilor creating

an articulate r £sSh N robl |

mniaturizati n s no relevance to applications
s B o BRI Be o o IR RRARF, Fof hlthid) o e

out si de the gpedentattiodiment, tltwtemalg}tﬂ%“%ﬁ%ﬂtﬂodbﬁ?mﬂa@ly@ﬁéwg t hus not

fall W|th|nt ”ﬂé‘ﬁa | toto

figures. «Ee@g(}%mﬂ&r%%gm eq‘sg Q%Pﬁhe ngeﬁ&i %g%slﬁallﬂ@afﬁlsée’ pl ast Yo

but may aI §o remevede sutdwayd W“Q\ﬁuﬁyfgn t peds o the sﬂt@tﬂﬁ? reqjqarb repgiingdRt al , PVC

and ot her Swﬁr@\huaqnas@éﬁﬂmmhm ammmnbtduabcﬁehjeimm ahi &drmues euttiriger  t he

chape/ bont ouray payst e shetcaL vt g inelobfo o R 0 P%%%ﬁ? At on woul d

be required tdfma&mmwmandmmmmmm&emlfqﬁﬂ@l ned. For

i nstance, the toyT,%q;tm E d&ﬁi’e& vggs 8y tHat theR Bmalheunded
| i mbs. SUBSTI TUTE SHEET &nUL 2 3' JUL 2003 WD Oﬁﬁ)ﬁpé} PCT/ SG03/ 00029
The Interd8l & fpagidheminimum agoka &BheWé“E%ﬁ?thG’PEW d Re side

wal I's 51 mi ghtindtien stachafHsecketértdngemeit@5scope of the | nvention. For instance,

' th t
0 the preSent AR e AR p e b O 1
of the spherlctfaﬂpﬁfégqﬂefhg W%@BB@'@?WWQMOM away, |eaving sufficient

parts of the sphegdnicdér si@fitRbotppaitdhaigbd Maddaliv dehdvacholaauaiiediimi mum

function % ttRemRa?'vi'sua?%&Et joint 25. The formof cutting-

Other variations can include nen-human-like figures having more than four
main limbs, or each main limb can have more than two parts, such as a multi-
armed spkler or fantasy creature. These modifications would still fall within the
scope of the invention provided there is use of the features, particularly the bal-

20 socket amangements 25, defined in the appended claims. -

' In other modifications, the ball-socket joints 26 might not be snap ﬁttad but
may be pre-assembied In a factory, and may not be disassembled by the user.
These pre-assembled figures could include comptex shapes and figures having a
plurality of arms and joints.

25 The sockets 40 and the balls 20 in the embodiments are made of the same
material, but other modifications may have the sockets 40 and balls 20 made of
different materials. Thus, adjoining limbs may need to be made of different
materials to take advantage of advantageous characteristics of different materials
belng used for the sockets 40 and balls 20.

30  The Invention in }ts broadest aspect Is not limited ta the configurations
shown In the dlagrams. For instance, in modifications, the location of the ball
portions 10 and the socket portions 15 might be swapped around compared to
the diagrams For instance, in the dlagrams, the preferred embodiment has the
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away parts of the spherical inner region of the socket 40 m ght eddn JHH Y
degree of friction th at |Is beneficial to the gripping of the ball 20
wi thin the socket 40. The socket 40 may be nodified In other ways, provided
that there remains 10 at Least the m nimum anmount of sp Lcal rface
portlon re‘ﬁﬂio?/ Yo provi de the function of a ball -sockg(te{/g&é{'ﬂ%grrent 25.
The surface of the ball 20 m ght be roughened to provide a greater degree
of grip or friction between the ball 20 and the socket 40. Sonme or all of
the body parts may be made hol |l ow or have holes drilled In 15 themfor
visual effect. Qther variations can include non-human-1|ike figures having
nore than four main linbs, or each mi'lé] limb can have nore than two
parts,, such as a nulti- arned spider of fantasy creature. These
nodi fications i it f i provi ded
there is use %@Phgk ﬁ% I(la%dt ﬁ{@@,%ﬁ'%?@h{@ﬁm}%ﬁ@%gﬁﬁ Eﬁ%&e@@
arrangement s Wiereagein elber madifiertionsy  ds gerpeivphip that the,bali pestionI8imexcat i ons,
t he bal | - sockgjekOftdit the 2Ad 6F BB uppertanh @06, ViR the scckd 40 Miking ifths Upper
pre-assanbled In a I-aﬁb@ry, and may not .be di sassenbl ed by the user. These
pr e- assenbl edPRIMB 2,1 d i ncl ude conpl ex shapes and. figures having a
plurality & arnsimtemg of tesbalP8iafkter do chaft damélen idman delistibleor | n t he

enbodi nents ageg f gg‘;ﬂﬁr' 'f'rgfgﬁé'ﬁins may
have t he sockéol?n. Eaﬁ rébdg?? g&;@mﬁa e &t@ka&@%?@%@ﬁ%{ﬁgﬁeg S, us,

adj oi ni ng | i ntafe ffy1.3fk duovidedy thatgteh srodifications deft withia, the jsgpre of theake
SO 0" o, Skl s 3 ccon i rmies she 1
used for the sockets - : e .Ln, its broades
aspect Is not @’Pﬁf@%a W?%l'r\'geg6%1‘5'196%0:;1%%&?_@3“?%3\%&*%%‘?% di agrans, For

| nst ance, 1 nodi Toefguresiess tharcthresdndhies highmay also lingpiporatethe pireplas0 and t he

socket porti ogsmd rdbefihvdiBios WARBASHARAEME QAR 36ATuéRn JfANdbder ams. For
i nstance, in the agranms, the preferred, enbodi nent has the  SUBSTI TUTE

SHEET ( RULE ol JUL 20M WD 03/ 078011 PCT/ S@3A) 0029 shoul der joint 120
havi ng a bal | por Tbpfigirés pf greatdri than duree diches enaypdsy be anade, 200 the g -
whereas In ot i fdeCatal ls Iy akl t | wiigy tion 10
may proj ect ro?n e dgng{eo%p%ﬁéi d%’gggag?n#3€!0@usﬁhaé@§§%ket 40 being In
t he upper 18 constructing miniature toy figures, since the principles of the present invention are

_ particularly suited to addressing ons or more problems or technical difficuttias
associated with the construction of small scalé toy figures,
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torso porfion 200., 6 In terns of the ball dianeter to shaft diané%ér%UHFws
may be possible for conpetitors to produce toy figures with ratios
slightlyag ftergmts fromthe preferred ratio of 1.36, prpgrdssod/badzosuch,
nodi fications fail within the scope of the appended clains, although the
raft of 1.36 Is nuch to be preferred wWien constructing a miniaturized toy
figure of, say, about three Inch" high. 10 Toy figures |l ess than three

I nches high may al so incorporate the principles of the present |Invention
particularly In terms of the construction of ball-socket joints 25. Toy
figures 6£AéW§ater than three Inches may al so be nmade, but the advantages
of the present invention are particularly appreciated when 16 constructing
mniature toy figures, since the principles of the present Invention are
particul &rly Aviarieglated ydigessinelydineea sluralibt ef hadyinaemaperativelifideated to

di fficul ti g i i : ; } smal | scald toy figures.
SUBSTI T %g@ﬂﬁg%?%ﬁfgéﬁ% %15%?%&38%%5%@%5%”&78011 PCT/ SG03/ 00029 20
CLAIMB: 1 . Asadybalcsackeldaint eyangeiuend hanepdbagretion aroauding fesim Boggiopart s
operati Ve y b%Gg@%ﬁdarhoals%a@%%l RSHeORdhG RRRNRIidWI0BatB@!ih -a90sdf@ihink OF Nt
arrangenent, each ball-socket ”joi nt arrangenent having a ball portion

prot rudi bedfpastn a regi on of a body part and al so having a correspondi ng
socket portiop.l i Al t, the ball portion having
a knob suppor?gégﬁgkgggﬁggﬁg t éﬁéggengggggf%%Ehayin a socket which
rotatably rectievoskeiiportival havingteesaskat whigh siatably reasivesdiie bale bal | socket

jornt arrangeRatny, if Bt SARER'GMAU baiPlbokst joRf YA R sl it cavity
arrangenent havi ng the socket Inits Interi or., the cont our ed Ca_VIt

ar r angemertvidednvith reg conleuesdt eatityofrranuggiashthaghgt the $Ie4et in Herietrieni the

wher ei n, e hal | - [WeY t i
ot at 1 on g ouBeatly RARaherh WS e RARKR of hkBheAl ORISR Berdinin, wni ch
t he bal Whpein, iferonsratared @b thettipd-sogketiviviaranaedeatsso |inmiting the extent of

Cont our ed_cavirgEAaT gl SRl (raRhale L G oY 1R SNSRI R ne
ball portion protrudes, the rotation-guard also limiting the extent of movement of the stem
within the contoured cavity arrangement,

gach contoured cavity arrangement and rotation-guard, individually or in
combination, comprising means for enabling the ball-socket joint arrangement to largely

replicate the movement of such a joint in a corresponding live figure.

2. A toy figure of claim 1 wherein the rotation-guard comprises a protrusion of the
body part from which the ball portion protrudes, the protrusion hindering the rotation of
the adjoining body part.

3 A toy figure of 1 wherein the rotation-guard is integral and formed of the same
material as the body part from which it protrudes.

4, A toy figure of claim 2 wherein the rotation-guard comprises a protrusion that

protrudes from the body part generally in the direction of the longitudinal axis of the stem.

5. A toy figure of claim 1 wherein one of the rotation guards is located at a joint

which corresponds to a knee.
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arrangenent to largely replicate the novenent of such a joint in a
corresponpg pgoreyer figure. 2. Atoy figure of claiml wheoaiscddeoo2o
rotation-guard conprises a protrusion of the body part fromwhich the ball
portion protrudes, the protrusion hinddring the rotation of the adjoining
body part, 3. Atoy figure of 1 wherein the rotation-guard is integral and
formed of the same material as the body part fromwhich it protrudes. 4. A
toy figure of claim2 wherein the rotation-guard conprises a protrusmn
that pr6trudds oy bgare é drmy! papteiyene chthy retaticneuatrs ixlocaiedodt a iant

| ongi t udi,pRh c%??b§pd?fdstt$‘§n§hl%€‘ 5. Atoy figure of claim1l wherein one of
the rotation guards is located at a joint which corresponds to a knee. 2 1
JUL 2005 WD 03/078011 PCT/ S&03/00029 21 6. Atoy figure of claiml

wherein ene of EdXeﬁ@&}babﬂ %.@Uﬂrﬂ%r@ﬁ hecabReurdl &nitPi ditangdhicih ikideg8sponds
to an ankl e. gure of claim1l wherein the contoured cawteg18
W

arr angenﬁ@ﬂto'ﬂfﬁélslﬂfé!é’a”?c tchutedige dheiexigal PsmpMereaniethashal dnaryidhip
nmovenent Qs t1agos Bakbtel h@r %ttehlrvﬂhmt e Skt dekng sadapkbesd dfoﬂ'lreoké‘\tl@

within the confines of the side walls of the cavity arrangenent. A toy
figure ofITANGEHMEL wherein, in one or nore of the ball-socket joint
arrangenents, the side walls are non-symretrical. 9. Atoy figure of claim
7 wherein the side walls of the contoured cavity arrangenent define an
openi ng Beadi Aglayo fighe $HcR@m 7t ndegdnimPngl PoVINGI§ %3%" -rekethéitthaf t

therein ‘é’fréﬁbé?né”t@%@&:d@ (Jé’greorﬁonféﬁrﬁﬁ&ﬁbé?f movenment in generally a first

directi on than a secon irecti'on which is transverse to the first
direction. 10. A toy figure of claim1l the knob is detachably connectable

to the cgrrespag hg&e AR P Qfe sihb s LPihel dddit PocPba iy Brahdeibiar i 1,

in the ball port ratio o dianeter to the shaft dianeter
i s ar oundefinesan opgning, [‘%@m@ itgydiree smke@ﬂtﬁp APENREeRBIMNG: Aevepynt elgiheeshafien

st andi ngy Hhé?él gﬁw d &re@fe?ﬂ@&'reetotﬁfr@@ddnﬁ‘%h%v@rhgﬁ in Edneriint é’Yrsft H%Et%n%ar?ma' m1

wherein t df anet er mm | arger than the socket
di amet er atsecqrchdiragdon Wb@hfi%V@rﬁﬁcférS@dP t"@tf!rét digectigehi evi ng 1 ongevity of
stability in

10. A toy figure of claim 1 the knob is detachably connectable to the corresponding

socket portion.

11. A toy figure of claim 1 wherein, in the ball portion, the ratio of the ball diameter to

the shaft diameter is around 1.36.

12. A toy figure of claim 1 wherein the toy figure when standing upright is around

three inches high.

13. A toy figure of claim 1 wherein the ball diameter is 0.05 to 0. 08 mm larger than
the socket diameter to provide interference suitable for achieving longevity of stability in

the articulations.

14. A toy figure of claim 1 wherein each of the legs of the toy figure has a lower and
an upper limb, the lower limb being larger than the upper limb to enable to the centre of
gravity to be positioned close to the lower portion of the overall leg.




the articulations. 14. A toy figure of claim1l wherein each of the ¥dgsyof005
the toy figure has a lower and an upper |linb, the lower |inb being |arger

t han t hepyupmgo7doihb to enable to the centre of gravity RPOTISSHEXIOCPoNned
close to the |ower portion of the overall leg. 2 1 JUL 2006 WD 03/078011
PCT/ SG03/ 00029 22 15. A toy figure of?claim| wherein each of the arns of
the toy figure has a lower and upper |linb, the lower |inb being |arger

than the upper linb to enable to the centre of gravity to be positioned

close to the |lower portion of the overal]l arm . Atoy figure of claiml
wher ei n the ahikeyiare phelaiby Wiegir §athe’ BieZamp O%gﬁti%&lggr\ﬁ@gé RWERB" ¢ hat t
is arr an@;ﬁ%r FHBS b fowak h%bpi?éuﬁ@nuw@mmah the urpb@r ianagb teudbieab taxicenwé of he

| ower g body part, 17. Atoy figure of cl mlﬁherelnthe bal | portion
pr otrudlgng'fW@rhetPrﬁ’émaﬂ?@ @°$est°t5% P@H‘Of'd’ff OEYPBY a body part
corresponding to a foot. 18. A toy figure of clai ml wherein the toy figure
is provided with baII-socket1joint, arrankﬂ f‘ n.the ﬁnk e, kn%l‘? hi ps,
torso, sHbul ddriay fighisoRkclaify hwlgrein ge Anklg pist E)JP% figrre i 4l BRI n ¢ he
toy figupReresm tﬁé%ﬁbﬂqg aWah%iecbéu&a&ﬂ@k;ebetpéhabulaaw argengiidmal Bxialdf thé its
joints. 20. A toy ure of claim1l1l wherein the weight of the |leg portions
of the tigyef iegdi)péya? substantially the sane as the remaining parts of the
figure to achieve a degree of bal anceability of the toy. 21. Atoy figure
of claim1l wherein, in one or nore of e bal | - socket éﬂgl nt arr emsnts

the sock&f. i sAlleydisee &f e %dﬂ‘%@‘%ﬁ%@%’n@%’?'@@ REgtEyAings frem fﬁ?ea Iéﬁt
portion P&n%eﬁeafi@%%%é@rar@@ﬁé@téda@smﬁhhg @tpfobhe socket through an

opening In a lateral side the el ongated body part. 22. A toy figure of

claiml wherein the toy is human-1like, animal-Ilike, robotic-Ilike, or
mythi cal 4gr eaﬁ-\%? nbu#&eof &dim A RRémSeRkEY ﬂg@réus BiovRIBE STBNbalPaRkat joug! ¥
adaptedt010|n plurality of body parts forman articul ated toy

figure, @Wﬁ@ﬂmqm%'ﬁéfk%ﬁﬂﬁ‘%lNﬁ'ﬁe%rwi%?n%?ﬁéWOWQ%‘"Sn@baW%QW N#dr ti on protruding

froma region of a body part and also having a correspondi ng socket

portion |located in an adjoining body part, 2 1 JUL 2006
19. A toy figure of claim 1 wherein the toy figure is provided with ball-socket joint

arrangements in all of its joints.

20. A toy figure of claim 1 wherein the weight of the leg portions of the toy figure are
substantially the same as the remaining parts of the figure to achieve a degree of

balanceability of the toy.

21. A toy figure of claim 1 wherein, in one or more of the ball-socket joint
arrangements, the socket is located at one end of an elongated body part, the socket
portion being adapted to receive the knob into the socket through an opening in a lateral

side of the elongated body part.

22. A toy figure of claim 1 wherein the toy is human-like, animal-like, robotic-like, or

mythical creature-like.

23. A ball-socket joint arrangement operatively adapted to join a plurality of body parts
to form an articulated toy figure,

the ball-socket joint arrangement having a ball portion protruding from a region of
a body part and also having a corresponding socket portion located in an adjoining body

part,
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a shaft, the socket portion having a socket which rotatably receives the

knob, wheyeiopio7eone or nore of the ball-socket joint apangeo®nbezot he
socket portion is provided with a contoured cavity arrangenent having the
socket in it's interior, the contoure¥ cavity arrangement liniting the
extent of novenent of the shaft therewithin, wherein, for one or nore of
the ball-socket joint arrangenents, a rotation-guard is provided proximte
the region of the body part fromwhich the ball portion protrudes, the

r ot at i on- guar depadlParian kaving a keebesupeatteden Asbafrent of the stemwithin the

contoured cayd soREMAREFTRNing £86dkeCRRER WIEEDGRYEdVEsANE RAGETENE  and
rotation-guard, individually or in conbination, conprising neans for
enabl i ng the MAPIEILdEREE Of BPIR Ofdhe AAGBORKAL oMb AIraRGRENNtS, g Pockat ROTHipR: S
movenment pafyiddChitd d Gbbuldd BaRT £PSRRABNDGalihyBhki S8EkE: in it's interior, the
p
contoured cavity arrangement limiting the extent of movement of the shaft therewithin,
wherein, for one or more of the ball-socket joint arrangements, a rotation-guard is
provided proximate the region of the body part from which the ball portion protrudes, the
rotation-guard also limiting the extent of movement of the stem within the contoured
cavity arrangement,
each contoured cavily arrangement and rotation-guard, individually or in
combination, comprising means for enabling the ball-socket joint arrangement to largely

replicate the movement of such a joint in a corresponding live figure.




