WO 03/ 078011 PCT/ S@G3/ 00029 1 TOY FI GURE HAVI NG PLURALI TY OF BODY PARTS
JO NED BY BALL AND SOCKET JO NTS FIELD OF THE | NVENTI ON Thi s invention
rel ates twotoyp7doigures having a plurality of body parts each/sGosaepoi ned
one to another by ball and socket joints. BACKGROUND OF THE | NVENTI ON Toy
figures aimto replicate the posture and novenent of the correspondi ng
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 nmanufacture the
toy figures Incorporating nultiple novahl e joints. A particular problem
for such small toy figures, is the need to I’OVI de small JOI nts that are
durabl e have sufficied I ila\ B s el &0 &L necessary

friction between the m)veay@jmggtgyfgsmn gﬂbgdjg(gvugms eU| red for proper

15 operation of the Jgé)l nt € nunber Jornts I ncreases, the problem

ls. corrpounde’(':l ELRQF EHE INVENEION)ct i ng need for strength in t he joints

general |y points ff .ﬁmﬁa }élﬂhs td%%m HWAP% BluRM Aol parts sadf ten a
esen

desired goal in sma gur es I nvent'i on proposes

i npr ovenen®s ?ﬂi‘?'ﬁ%@ﬂ%@l%ﬁ‘@'?ﬁ@"ﬁm’W‘ﬂ?"ﬁ?rangerrents used i n such
m niaturi zed BR&KGWWOFWHE'NVEN‘“OH” is restricted tothe field of - ‘toy

Loy 1§ gur e i ch1ay efOWES &l EEPIoatp e PERUES KL IOiemagh o, W ¢ hr ce
i nches hi gh. m\dlﬁ}|ﬁ459dré§lmﬁl inbtande, AC homahndlike ttay fifrere patiempity to
ol ural 4y of BRI aE o0 5t AEsr R nB vee b SR " 2001 ed one 1o
anot her byloa bal |-Ascoy digujesidetrease &ngjmrdhbecmhnbml drﬁisultioedeglgri and .
S nOSTE D gt ot R B A O i, " 01 2 B art
body part, the balA padetianprohleoy, fer wchmmﬂllsm;mure@d i&)?hed'%ﬂdptpmm
' small joints that are durable have sufficlently close tolerances to provide the
| necessary friction between the moveable surfaces of the Joints required for propel'
15 operation of the joints.
As the number of joints mcreases 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 particulardy to the joint
- 20 arrangements used in such minlaturized toy figures.
The Invention is restricted to the fleld of toy figures, and in particular
addresses problems assoclated with miniature toy figures which are, for example;
around or slightly larger than three inches high.
SUMMARY OF THE INVENTION ‘ :
26 According to the present invention, there is provided an articulated toy
: ﬁgdre compriélng a plurality of body parts each operatively adapted to be
adjoined one to another by a ball-socket joint arrangement,
- each ball—sdoket joint afrangemeni having a ball pbrtion protruding from a

s

region of a body, Rait and also having a correspondlng socket portion located in
30 an adjoining body part,
the ball portion having a knob supported onashaft,
the socket portion having a socket which rotatably recelves the knob,
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t he socket portion having a socket which rotatably receives the knob,
SUBSTI TUTE SHEET (RULE 26) WO 03/078011 PCT/ S&03/00029 '2 wherein, In one
or nore oWotobe7doal | - socket joint arrangenents, the socket PCp®GGD3/00029 S
provided with a contoured cavity arrangenent having the socket in its
Interior, the contoured cavity arrangenent limting the extent of novenent
of the shaft therewithin. 5 In one preferred enbodi nent of the invention,

for one or nore of the ball- socket joint arrangenents, a rotation-guard is
provi ded proxi mate the region of the body part fromwhich the ball portion
protrudes, the rotation-guard also |inpting the extent of novenent of the

shaft within the contoured cavity arrangenent; 10 each contoured cavity

arrangenent and rwha’elmmméibdnotdwlme%mbédkeﬂohﬁ Brrafgeiitints theSookginabl i ng
t he bail -socket ldgqg ement. to. | ar e@y 'Bl icate the novenent of
such a joi nt (9F°r # gontpwred ccayity, artangerseat, having the seckebindits on- guar d

conpri ses a pnﬁhﬁrp&ie%nw‘uréd'l&vhp diranpibirient imiing thehéxgdht oh@olehéntiA g On
protrudes, th rotrusion hindering the rotation of the 15 adjoining body

part. Prefer thqr bt at i on- guard is.integral and forned of the same

material  &s the Ioshe prefeired enibodient of mew‘ahﬁwq’& onE'd? infiré of the balle
Genor ai 1y n R TRPLERRmBRR, A Solelirrouei  provided prodmainghe fsgian oo’
Preferably, dhe boﬂytpaet fromawhicin the datl spartionl protrides, dhe Fotatdmguanthi siso
whi oh borr oo panithg' B exeh ot mblignt ot WR0 MR T e ‘Gl i '
arrangenent iaf@ngeentcont oured ai de 25 walls which def ine. t he extent' of
TheTont 10 0 SR el fondi REBETARN A BB VL
of the bal | - S9Ebination enabling thehateserket Jeintamangement toslamgy teplicate the
non- symret r i aAdvement of such a jointin a eorrespondlng live figure, |
Preferably, the rotation-guard comprises a protrusion of the body part from'.
which the ball portion protrudes, the protrusion hlndering the rotation of the
16 adjoining body part. '
Preferably, the rotation-guard is integral and formed of the same matelial
as the body part from which it protrudes.
Preferably, the rotation-guard comprises a protruslon that protrudes from
~ the body part generally in the direction of the longitudinal axis of the shaft.
20 Preferably, one of the rotation guards is located at a Joint which
comesponds to a knea.
One of the rotation guards may be located at a Joint which corresponds to _
an ankle
Preferably, the contoured cavity arrangement includes contoured side
25 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
arrangement,
In_one or more of the ball-socket Joint arrangements, the side walls may be
non—symmetncal
30 ~In an exemplary embodiment of the invention, the side walls of the
contoured cavity anarigement define an opening Ieading' to the socket, the
opening allowing movement of the stem therein with a greatér degree of freedom
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30 In an exenpl ary enbodi nent of the Invention, the side walls of the
contoured cavity arrangenent define an opening |leading to the socket; the
openi ng avbewwrginovenent of the stemtherein with a grearer/sdesomes of
freedom SUBSTI TUTE SHEET (RULE 26) WO 03/078011 PCT/ S@3/00029 3 of
movement in' generally a first direction than in a second direction which
is transverse to the first direction. 3preferabl y, the knob is detachably
connectabl e to the corresponding socket portion. 5 Preferably, in the ball

porti on, of maovement m greherailyl a fistudirection thahdnsdalecondi dirédtion ivhich RUNd
1.36. Preferably, fpﬁgure when standi ng upright is around three
| nches ﬁagﬁve'lspéf’ F%‘C"r ORoy figure when standing upright is at |east

t hree I nches e t he bal |

di ameter is O. gf &8 (}Qg ﬁgggrg%%'fﬁ@hgge"ﬁgr (%aﬂ:;lﬁ &Ofﬁéépansinsde

I nterfersocleetsporhqlpl e for achieving longevity of stability in the
articul ations. Preferabl i(heeach of the legs of the toy figure has a |ower

and a® upper Preferably, in balcportionn theviratip of thedball diameter toithersHafd t o
enabl e t‘aérflﬁ Eé;époréﬂaf.‘ ggravr ty to be positioned closed to the | ower

portion o Preferably, each of the arns of the toy figure

has a | ower, afueferalsly, theritoy fighee Ivaver er
linb to ﬁrafgle to the center ﬁ‘gfﬁegrawtysuﬂm“g g:lfi?ﬁg gﬁggée%??&%n

| ower po n of the overall arm 20 Preferably, t he ankl e of the toy

per pendi cul ar TrECro RN SGG wHeh $fifing LopBht R AEdesst dhose hache

Pr ef d0abhigh.t he bal | portlon protruding fromthe ankle I's connected to the

si de of abod part es ing. to a foot. 25 Preferably, the toy figure
I's provided wi?RNp,EMPo [!W&G menlnvsnhan.g&eehalbdiameuenesmm 08 enm hi ps,

torso. iy gggﬁrgfn b %ﬁ??&@%@f t BFOAB8 hiertdrbifcd BLibidi6r 3 vP‘“ ded
longevity of stabllity in the artlculatnons
Preferably, each of the legs of the Atoy figure has a lower and an upper
15  limb, the lower limb being larger than the upper limb to enable to the center of
gravity to be positioned closed to the lower portion of the overall leg. ,4 ‘
Preferably, each of the amms of the toy figure has a lower and upper Iimb,'
_the lower limb being larger than the upper limb to enable to the center of gravity
to be positioned closed to the lower portion of the overall am.
20 Preferably, the ankle of the toy figure has a ball portion wherein the ster is
. arranged s(:bs_tantially perpendicular to the longitudinal axis of the lower Iegrbo'dy
part. ' T | ' |

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

25 Preferably the toy figure Is provided with ball-socket joint arrangements in
- theankle, knees, hlps torso, shoulders, elbows and neck.

Preferably, thb’toy figure Is provided with ball-socket joint an'angements in
all of its joints, preferably numbering fourteen In total,

Preferably. the weight of the leg portions of the toy figure are substantlally
30 the same as the remalnlng parts of the ﬂgure to achieve a degree of
balanceabiiity of the toy. - ‘

~ In an embodiment of the invention, in one or more of the ball-socket joirit
arrangements, the socket is located at one end of an elongated body part, the
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all of its joints, preferably nunbering fourteen In total. Preferably, the
wei ght of the' leg portions of they toy figure are substantially 30 the
sanme as twe osemmini ng parts of the figure to achieve a de@CcesGos/00029

bal anceabM ty of the toy. In an enbodi ment of the invention, in one or nore
of the ball-socket joint arrangenents, the socket is |located at one end of
an el ongated body part, the SUBSTI TUTE SHEET (RULE 26) WO 03/078011

PCT/ S&03/ 00029 4 socket portion being adapted to receive the knob Into the
socket through an opening In a |ateral side of the el ongated body part
Preferably, the toy Is human-like or ag mal-like. According to another
aspect of the invention, there is provided a ball- 5 socket joint

arr angement e:pnkeapdwai beindadﬂaptbdt ) iea‘eme ahe@ khiotRlntd the kodketithrBgght nt 0 form

an articul at ed | bal | - ket oi nt arrangenent having a ball
portion prot PRRSY "H}g/] r'%ﬁ{aié'd E#‘Sr?‘ é’%rt and al so having a

cor r espondi ng socﬂtﬂerabm;thectaylsmmdlkebrarﬂﬁmﬁmwl ning body part, 10 the

bal | ti h Kk b t haft, th ket t h

D ockot i chr Ao e B S et e, By proved o bakor < ot 1 e
bal | - socket paukel joint aramy=memt bperatNE&y adupied to JoArd pRfallySofbodyipgaRd tavi th a
cont our ed cay) h[,.)én§w°§ il '-F}SVI ng the socket inits Interior, the

cont oured cavi ﬁ&gﬁg% M ting the extent of novenent of the 15
stem t her ewi t hi nm%bdbs@kdgoinbauamggmmmwag)achallcﬁorﬂdleprbﬁumng trom a there is
provi ded an m ‘P@rj bhe toy
figure. I%Eég%fl n ?ﬁ aaﬁ'ﬁd‘?&fﬁé esen th‘%??%ﬁ?ﬁé'gﬂé' e fully
understood anpedieinipg 8PAePAs of the invention will be described, by way of
exanpl e qrol y, W bedn%goﬁr}ﬁgiggg KnBB gn)él ngﬁ'dr awi ngs, in which:

Figure 1 IIIustrates an eBP perspective view of a plurality of body

parts adj oi ned t et Wd\awaﬁ sgp'sqt»@lcatr@atabweﬁmme knebaccordance
with an enbodi mWhérem‘ in Be bRKRMS bPthe ball-socket joint arrangements, the socket

Jportion Is provided with a contoured cavity arangement having the socket In its -
In(erlor. the contoured cavity amangement limiting the extent of movement of the
15  stem therewithin. ‘

‘According to a further aspect of the inventlon 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,
20 embodiments of the invention will be described, by way of exérﬁple only, with
‘ reference 1o the accompanying drawings, in which:

Figure 1 lllustrates an exploded perspective view of a plurality of body
parts adjoined together to form an articulated toy figlre in accordance w:th an |
embodiment of the invention;

25 Figures 2A to 2D illustrate the range of movement posslble in the upper
arms of the toy figure of Figure 1; : . ‘

Figures 3A to 3c ilustrate 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

30 joints of the same toy ﬁgure, :

Flgures 6A to 5E Illustrate the range of movements possible for the ankle ‘

joints of the same toy fi igure of Figure 1;
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26 Figures 2A to 2D Illustrate the range of novenment possible In the upper
arns of the toy figure of Figure 1; Figures 3Ato 3Cillustrate the range
of nmovemewD3pwwsi bl e for the |ower forearns of the saneProwGos/guee of
Figure 1; Figures 4Ato 4Cillustrates the range of novenent possible for
the knee 30 joints of the some toy figure; O Figures 6A to 5E illustrate
the range of novenents possible for the ankle joints of the sane toy
figure of Figure 1; SUBSTI TUTE SHEET (RULE 26) WO 03/078011 PCT/ S@&3/ 00029
5 Figure 6 Illustrates the critical ratio of shaft dianeter to ball
diameter of the ball-socket joint arraggenments used in the toy figure of
Figure 1 (the witten description.accurately describes the enbodiment, and

the drawing is gi rRjure Billbsirftes $he crbich) %ﬁr&sﬁéﬁaﬁm‘é&?t&mlaﬁ@}%"?o the

ankle joint of the toy 5 figure of Figure 1 l'e FIgures E are

si de vi ews ofbﬁ"ﬁ@*%d?‘"bﬁ"@m"te&? usedyify the toydfiguees of Rigurei 1Hﬂ!£hwmterhe
extremes of ngusenmdh aeé\ﬁétbbldésér%smeerkmneht%ﬁqthefd ehi gur e of
na

Figure 1; Flgureg, View O t e knee joint of

gont' cross secti o
Figures 10 8A an %Lﬁ’@s @re crosesectionat views ofthecankdedoint ofthetoyws of

the hip j oBntfigurs of Figureoy, while Fiufes YCUH 7E Sl iided GRS lof thefost S5HatsFt | onal
vi ew Fi gure A |s a cross sectional view which illustrates the range of

novenent poss % for the torso joint of the toy figure; 15 Figures 108 and
10C are cross-secFigungs 8AiandB sHow theldxtromes af modernart ble fORNE KRN

possiblefor. ol | @nts of the toy figure; Figures 11A and B
[Ilustrate cr’%@g@@%{‘j’l’lgﬁ‘i’?ﬂ’n f the range of novenent possible in the

forearm of the tofigure@Cashos gurort clobSsectiohdlDiéw lofithe iea jmmeof of
novenent S N the wist 20 joint of the toy figure; Fi gures 12A
to 12D illustrate t'he ran%s of " novenents possible In the neck joint of the
toy figure. Figures 9A to C illustrate side and front views of the hip joints of the toy

figure, with Figure 9C being a cross-sectional view;
Flguro 10A Is a cross-sectional view which llustrates ‘the range of
. movement possible for the torso joint of the toy figure;
15 - Figures 10B and 10C are cross-sectional views which illustrate a range of
movement possible for the shoulder joints of the toy figure; '
| Figures 11A and B llustrate 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 possuble In the wrist
20 Joint of the toy figure; and :
Figures 12A to 12D illustrate the range of movements possible in the neck
joint of the toy figure. .
In the drawings, some of the components share. common reference
numerals, such as common referencé numeral for the ball, shaft, side walls and
26 contoured cavities, but it Is understood that the dimensions and shapes of each
Joint varies with each joint. The common reference numerals are merely for the
sake of ease of understanding the description.
DESCRIPTION OF EMBODIMENTS
' Referring to the drawings, Figure 1 illustrates an exploded perspective '
30 view of various components of an embodiment of an articulated toy ﬁgure 1000.
In this example, the toy figure represents a human. '
The toy figure 1000 comprises a plurality of body parts each Operatlvely
adapted to be adjolned one to another by-a ball-socket joint arrangement 25
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In the drawi ngs, sone of the conponents share common reference nunerals,
such as common reference nuneral for the ball, shaft, side walls and 26
cont our edwoamiotsoes, but it is understood that. the di nensipemsGasidozhapes of
each joint varies with each Joint. The conmon reference nunerals are nerely
for the sake of ease .of understanding the description. DESCRI PTI ON OF
EMBODI MENTS Referring to the drawi ngs, Figure 1 illustrates an expl oded
-perspective 30 view of various conmponents of an enbodi nent of an
articulated toy figure 1000: 1In this exanple, the toy figure represents a
human. The toy figure 1000 conprises a ®lurality of body parts, each
operatively ed .tq. be adjoi ned one to another a ball -socket joint

adapt ) by-
ar r angenment %mﬂgswmmpwmb(/m\u_sezqf)ba!hm@mméomamwm 00029 6
Seanml ess ar t25:1dF @idnJBint of thk Y figarb foool he use of ball and socket j oint
arrangenents 25_for @%@m%t of the to§ figure 1000. The enbodi nent of
the t oy I!gurg 1088 9> H‘_t “&jfﬁ}h%&%ﬁﬂ QO&Nﬂttoﬁmma%mm?mw ook
articul ati ormévense retigudal toffes mp seeks
: o n i)Qﬁ‘:m"cﬁe “ﬂéu man e tb? lﬁ&ﬁr&@@& :

to represents., These |ife.fqrnms y.Inclu | I-gur esy

robotic cseaﬁeﬁ*‘%? ﬁprﬁﬁ?qﬁ'cgﬁ[heé?@ fprens. may Inglyder hurman figwres, divosaunb

arti cul at i onebotichpeatanssatinighital efeatites. TRVsinLBW lﬁe-il@ﬂnﬁ‘ﬂﬁltcﬁlaﬁodsa& e nurber
n

of Joints suff,.cient t enmul at e of alife form | e enbodi ment ,
the toy figt#r"@-wm qu@eatpy Iﬂg‘e\@t %&%Uﬁ 2clargs, numbercefdointso syffidentsto The
fourteen j oiemulatarthetf afum tifecform. e the embbdithent, the Ry WiguRs 30002RAe atliglskl. €l bows

1601, epoe SRR Beftiondr e 250 The' Rlagen ity are'fthd ¥he opek f1ding R

refer tol®emshoudersii2ghi 120R celbews H30L, 190R nwiisti 14PR; 14bL aupper tstsaisder  Of
Joints | ' f h [ | ired. On
one hand, ¢ 1o 101 brenIpp HEOR 1608 kneRBR 7R H G, Bl UoRiBS bR, 1BALY | s

| arge enoughleletersilaand Baefketo lpfhand dghtiorientatiorde | i nb nenbers points to the
need for | arger Meml%inﬁﬁlchté‘%rg_%hﬂhba?w;oi#@ﬁ ?gg??‘gmg 1dd0”211thsg| jon is to

of the oy PRglFES:8B8EReS ke, s haoKetbe pees fo anhieve @vaiucioraly pr obl o
associ at Bl vigidhfigureawitingimbs largei endughetd boritain! sdeRef Rints MIMECHHRS limb
member; points to the need for larger joints. On.the other hand, the opposing
- limitation is to keep the limb dimensions within the bounds of Iife-likeness.
The embodiment of the toy figure 1000 is around three inches high, and
_ overcomes problems assoclated with cneating an articulated life-like toy figure of .
20 this size, ' : .
~ InFigure 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 BOOL, 800R and feet 900L, 800R.
25 in the embodiment, all of the joints are made up of ball-socket joints 25. :
Each ball-socket joint arangement has a ball portion 10. In the embodiment, all of
the ball portions of the toy figure 1000 are identleal to enable interchangeabiility of
the various 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 balksocket joint arrangement 25 has a ball portion 10 which

protrudes from a region of one of the body paits. The ball-socket joint
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20 this size. in Figure 1, the toy figure 1000 conprises a head 100, an
upper torso 200, a lower torso 600 having a rear end 610, upper arns 300L,
300R, | owpo oBorssar ns  400L, 400R, hands 500L, 500R, upper pPcagsoamohi ghs
700L, 700R, lower |legs or calves 800L, 800R and feet 900L, 900R. 25 In the
enbodi nent, all of the Joints are nade up of ball-socket joints 25. Each
bal | -socket joint arrangenent has a ball portion 10. In the enbodinent, all
of the ball portions of the toy figure 1000 are identical to enable

I nterchangeability of the various body parts, If desired by the user. The
ball portion 10 conprises a knob or balg 20 supported-on a stemor. 30
shaft 30. The ball 20 and shaft 30 of each of .the ball portions Is best
seen | n somarafigenient 25 alse has acoitesprhding sucket portiory 15 which Isdocatedlin anEach

bal | - socket Qi nt. arrangene 5.has. a pall .portiop 10 whi rot.rudes
froma regi OJRQJBF‘EWM g?'i‘reﬁ}% H pPa??t{"g P@r@dbﬁpl s-quﬁtk@? %ﬁgt"&"gfﬁSTl TUTE
SHEET (RULE Rgjethé i3 0dBedckeP@BNBGORY pORIe the adjoining cpactst willb valying has a
correspondin ckef rtion. 1 ' s located in an adjoi ni ng body
part. The baﬁ@'&ﬁ??ﬁ@ﬁgﬁ%n{ﬁ%@g?gt portion 15 connect together in a
bal | - sockel nann€eThetsocketportiba 15Hasadiocketi40which tesoines the\ball 20.Tthe biligr ees  of
rel ative rot ghk ( portion 15 has-a socket 40 which
recei ves. thgbﬁﬁ?@wﬁgﬁ%ﬁg%ﬁ&ggf achably connected to the socket
40. In one or norleope or mereal the balbrasked joinh arrangementarthetsocketiportion dRet
portion 15 lspridliged GRH &'tdrifofed BV UndHgerAki 80 RAVIRY I8 Bket 0 R8I N0t Ne

socket 40 In its terior. oured cavily arrangenent mts the

extent of noldaASRt Ther contourad caityramangement; 5 limitkthe gxtan} of movememtiofner shape

of exanpl 5 e SR S0/ Witkin ha\dality 50.1 mﬂmt&aﬁé'dﬂiefxiﬂgﬁgtoﬂeegﬁhﬁ_?_ﬁfe best
on r-as. IS

i tat§ o oPSVATROGEMENE G TeRa i 1S S4Eh o0 i SAMEILER EP0 has
si de wal | s Sgectiohallviedvslin Figutdsy enwarde. of novenent for the shaft 30-within
the (18 08Ity SCroid ffiin Ut oo o Wlfied0FlSEiauBt WRGSRERLS ca Bo°! O°
has side walls 51 which define the extent of movement for the shaft 30 within the
15  cavity 50, | | -
in one or more of the sockét arangements, the side walls 51 of the
contthed cavity ar;angem}nt 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 dlregtion; For Instance, in Figures 8A and 8B, the
opening allows a greater degree of -movemenf. 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. mérely for the
sake of ease of understanding, however, it Is appreciated ihat 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 €0 as to provide
a different range of rpovemenﬂn 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 én elongated body part. The socket portion 15 Is adapted to
receive the ball 20 Into the socket 40 throuéh an opening in a lateral side of the
elongated body part, rather than entering the socket 40 in & direction which is in

line with the axis of the elongated body part. However, in other modifications, the N
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contoured cavity arrangenent 50 define an opening | eading to the socket 40.
The opening all ows novenent of the shaft 30 therein with a greater degree
of freedwmmf7smrenent in generally a first direction thaeTisGoao®eezond
direction 20 which is transverse to the first direction. For Instance.- In
Figures 8A and 8B, the opening allows a greater degree- of novenent in a
general vertical plane, whereas there |Is considerably |ess freedomto nove
side to side. Throughout the drawi ngs, the side walls are nunbered as 51.
merely for the sake of ease of understanding, however, It is appreciated
that each of the 25 contours of the cagities 50 in the various joints of
the toy are different The.difference in each contoured cavity. 50 of each

joint I's nec @Woaﬁ%eﬁ%a?&t&érﬁé’r‘tﬁ@so&e@héiﬂGfﬂ%cbﬁﬁumn‘?{)lngﬂwﬁ%é%e'n or der

to S|rrulatet e variety of novenent found in't ene or

nore of the bexsoftheelongatedihody PaddPrenided thendesignek ist conginped ﬂ'tat)sﬂldlc%tt ed at
one end of anmghifditioh WbuURPEY b@ﬁéﬂcsauwamm@%feaer 4Sgreé o?(ilea&ﬁd to

receive the ball 20 Into he socket 40 t roua 0{% ning -in |'af er al
side of the fexibiliyaba mﬁwl%&rp erawmeneﬂﬁ nfémiree ﬁgemeﬂwdueﬂ\mo In a

direction ghiméadon line with the axis of the elongated body part.
However, in other _podifications, the I?JBSTI TUTE_SHEET (RULE 26) WO
03/ 078011 PCT ScoEIRUms-S 16 shay examples P @aemeeqeozqm%mowa@em@n 40 In a

di reo'([jl 8” ‘rfl\h'sg’ﬂulh& Humdn-likenddsibecalse og@(ééh apb of the cohtolRAcantieysh/ part

provi ded t-he desigper i n at _suc cation

beneficial to ach?@ﬁ'?seﬁ ﬁ%@"ﬁ?@%ﬁ"&ﬁﬂ%?@@ ?’&;\Y"“"?ﬁf re pqsg m@h{p{, ty,

bal anceabi | i tthe uppermthsﬁﬂ&ludbbbeﬁﬂ!blwwﬂgmhm ng those nmentioned in this 6

movement dbi o sIHeec2Ang oPHL B @8 Eufka Sl BRIP el i,

cont our ed cav(slnove'saﬂoe shevuldenof upper arm 300L) whichtenables ﬂ'teeuppangm 800 twvenent s

V\qloclr]nalr:?ggfgégglaq?ﬁ%%ﬁiﬂﬁve#ge“g{”ﬁte co%ﬂ'r ﬁ% W%&MS o en eéooo

upwar ds  ( shdwshaym in mejaiondairightupper app30RY m 300L) V\:hl ch enabl es the upper
a7 m 300 10" NaYe Ayta6ySlr R SOAL 5ol bl sl 8L &0 O

the curved arrow shown 1n re 1 on Ht U
shown in Figure 2B, the opening of the contoured oavxty 50 now faces downwards

which enables the upper arm 300R, 300L to move up and down through a range
of movement of 90° in the x-y plane, as shown by arrow B In Figure 28,

The shape of the contoured cavity 50 also enables the upper amms 300 to -

rotate around a range of 360° about the shoulder joint 120 in the y-z plane, as
20 shown in the side view of Figure 2C (simllar to a person rotating their arms Iike a
windmilt). | | '

In the plan drawing of Figure 2D, the opening of the contoured cavity 50is
oriented upwards for left upper arm 300L and oriented downward 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 also in the x-y plane (similar to the manner shown In Flguree
2A and 28B), ' 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 oontoured cavity 50 would have to be rotated on shoulder jolnt )
30 120 to face forwards. -
Figures 3A to 3C illustrate how the shape of the- contoured cavities 50

enable a variety of movements in the forearms 400L._ Each contoured cavity 50
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When the upper arm 300L is rotated 1800, about the shoulder joint 120L as
15 shown in Figure 2B, the opening of the contoured cavity 50 now faces
downwar dswowiiocge1enabl es t he upper arm 30. 0R, 300L to novecasGasdoodown
through a range of novenent of 000 in the x -y plane, as shown by arrow B
in Figure 2B. The shape of. the contoured. cavity 50 al so enabl es the upper
anens 300 to rotate around a range of 360 about the shoulder joint 120 In
the y-z plane, as 20 shown in the side view of Figure 2C (simlar to a
person rotating their arms ke a windmll). In the. plan drawi ng of Figure
2D, the opening of the contoured cavityg50 Is.. oriented upwards for |eft
upper arm 300L and oriented downward for right upper arm 300R This neans

that the | ef thglgctREL4C WitsTRtéAor I8 EublesCIBO laxiaProtdioh G thedbz Planéhe X -
pl ane, while the right arm 300R can nove from horizontal down "l ongsi de

the body al scurhes peendngheleftfarers 4A0L4M Figyra 3o manner shown in Figures 2A
and 2B). However, | thel EinBodimbM) it fobéarm! h@mmoawm@anpt mtﬁ@mf orwards

in the x -z planeAIn order to nmpve the arns forwards in

pl ane, the dcoataimino sockehpopions J&r banceathe: P’%mﬂdﬂoda'ﬁa‘?&s'aﬂed li@ t1eot at ed on

shoul der | §i Rhicket Shelrihelppbesiths IDOUE tintaifistuétaral stNghardtnd the bowat € how
t he shape of the- con ourgﬂm&!é@l es 50. enable a variety of novenents in

the forear ms 3dyyrist pogkpts 4 cavity 60 SUBSTI TUTE SHEET (RULE 26) WD
03/ 078011 PCT/ SQOfH PgréBA) thé asckat wme cohtoured! davity 50 afsb @hablésBEg<enabl es

4000 1 1 i quireteen 1 108 1z FA SUERL AR 1 thes N6t Bk ADRBe OF AGUSPLSGhe. onil
body part to mevefient induties 0 pbitidn Piich Branrédlistig) bt @ blight bemmm 00 are
CesLANeY 49, Yonacint R Eei bl 08 o e Bopibat o B i JHEE 2 e
socket 40 yi rdot het becdmerted buiky, twhlBO vaduih happén df vaiddus sinpatoroadrm the x-z
R - e S el B
departing fromrelsisepn|lp heckght dmemeDhan ﬂa'dec%pﬂi\@em@llw of the. t oy
I)Ir gg;?r 2000 <dhtolRdd &Fvﬁ?%ﬁ i BRerited b the'RoitadiRy part BR#HCEIbOW janﬁH':i@ES st ops
15 Specffically, the rear-facing portion of the elbow joint 130L ls'not provided with an
opening. In other words, the contoured 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 cavities 50 is unique for each joint in the toy
figure 1000, since It Is intended to simulate, as closely as possible, the range and
limitation of human movement. In particular, the variation in each contoured cavity
-50 Is achieved by varying the location of openings in.the side walls 51.. For
Instance, in Figure 11A and 11B, an opening In a side wall 61 enables the shaft
25 30 to move in the opening. Thus, in Figure 11A, the blaslng of the opening
enables the forearm 400 to move fomard.'bi:t riot 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 Flgure 12, buasmg 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 12A, 12B and 12C), and 60° both sides from the verﬂml axis

in the y-z plane.
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conponents were to be added to avoid all unhuman-Ilike novenent. As seen In
the right forearm400L in Figure 3A, the opening of the. contoured cavity
50 is oriwoted7mi t he front-facing part of the el bow joi ntPCTA@I03/0002%
Specifically, the rear-facing portion of the el bow joint 130L Is not
provided with an opening. In other words, the contoured cavity 50 of the

el bow joint 130L has. side walls 51' which are closed at the back end
whi l e being open at the front-facing end. This arrangenent enabl es the
forearm 400L to nove up and down In the x -y plane as shown in Figure 3C,
but not rearwards which woul d be unrealfgstic. 20 The shape of the. contoured
cavities 50 is unique for each joint in the toy figure 1000, since it Is

I ntended to sinmul Thes, iraencbamﬂryoawwbﬂssd&ajomenﬁmﬁnwds {hongideat i on of

human novenent rticula r| at| n I n h ‘cont our ed caV|ty 50
|'s achi eved W'@éﬁﬁﬁlf?‘ﬁ&’ ﬁvﬂgﬁ °tﬁﬁ°ﬁ sifge heRpenings in 5 For
I RS]'E antzzg 3|on the gidecwdlls wilinani irB orden tg_mmula;b thlg fangé d#ilhgﬁidn ﬁb\t;gne.h_l es ]Eheh
shaf t t,0_nove t he openi pg. us,, in u e |a5|ngote
openi ng enatﬁggo‘f%é}'? 8 %Ph‘ﬁ%@@ab“rﬁeé'd%wﬁ#ﬂdtﬁe 'H'Gg

(co;rparl 395 M?dwsawmml&ﬂ&)orsm?uptenmggs I n thef5| des of dt he s et
contoured cavitie 0 e of s si.de_wal | s

in those parts of @é\'ﬁ‘b@%%&q?ﬁgép%wglﬁﬂ &3@? ﬁﬂ“?)‘fm&ﬁ@ 't‘f?rﬁ%ured
cavity 50 is ||a1&pdhemovementtofajnbcntﬂhe fidbsrwvith reebins towardeone dirgdtionved 30 from

the verti cel ﬁé{s‘g[)o?% ﬁ?ﬂ ﬂfﬁgmestﬂﬂ% B %%egg'a%qﬁﬂ% 12& 128

and 120, mthe verti cal ane.
SUBSTI TUTE sm"@MMyeamwQJmls sirwiatesthe/aotiorsf a hnariforsarmn- one or

nore of the ball -gackliable] dmedfred) ggmgigtgﬂ%,qgalmwag ’%F& f the

contoured cavities 50 are not symmetrical, sInce t he side

wal I's will vqu pchleving100% gealism wouid be idetrimantal Iy then careRACHDSS 06 e
Mbr eover, t heoyariddrive for &4th jbiRE bidesisivh rﬁnhs@bé nfide\48to Whéﬂdegieé Srdefi@ht our ed

cavities o ?. ésarfe““wba'éwp'ﬁégmvﬂi‘f’ Hinceh hipaciees RUHE by HouRctPOBay | oo 50 I1mito.
the movenent of oOTwe sWapé bﬁmbleUmdtdayﬂ&bﬁme daxhiuintshoold stieasrériap Over
forvard Tyt irardd (i FaieE odt padf rid B ol Bppoufaten SEER on of a
hunman f or ear gimulate 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. -
: As seen in Flgure 3, the forearms 400 are larger than the upper arms 300.
20 This is fo enable the center 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 ahn. for providing a
lower center 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.
The lower location of the center of gravity provides the toy figure 1000 with a
25 greater degree of stabllity when standing. . : o
~ Furthermore, to erihance stability, the feet 800 are also oversized. Thus, as
seen In Figure §, there is an increase In the size of- Ilmbs and body parts leading
towards the bottom of the toy figure 1000. This gradual limb-size increase
towards the bottom of the toy provides a lower center of gravity which enhanoes -
30 stablity i 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. | :
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10 It is desirable, sonetinmes, to conprom se the |evel of realism
particularly where achieving 100% reali smwuld be detrinental to the
conpact newe ,vb780he toy. Hence, for each Joint, a decisiomrcmssos/b@2oade as
to what degree of realism is required to retain the overall conpactness of
the toy figure 1000. The shape of the contoured cavities 50 of each joint
shoul d at, |east enable 15 a user to arrange the various body parts into
an overall configuration which can sinulate the human body. In other
words, it is not necessary that the toy figure 1000 be bl ocked from al
unnatural position, but nerely that it g capable of . achieving all natural
positions. As seen In Figure 3, the forearns 400 are. |l arger than the upper

arms 300. 20 Thip, hr%stﬂP@BRMﬁBtdhewﬁﬁaW% shhpﬂroamdwnﬁuweamsm be
| ocat ed cl oser totg ower art of the arm rated sjize of the
| oner part off nﬂwecamexﬁemeapgwcrﬁrﬂf%f m‘l"’&W@P‘ 3?85 @9‘?’3‘9 tiont 4 so
oo port | o Bgigeat tienibon loltean ?Ee"“%‘%’“e?’““i“"“ ons 700 e s ower.

| ocati on of t¢aEtopEack 6@""&53@#‘5&1&9 13PgR i é§°‘ieﬂ'g“{)8§/tth ﬁ?@%oﬂ@%ﬁﬂ% a 25
greater desr ednfdl ea@w 50y THeaw deﬁémlbﬂthe dﬁuﬂtdoammmg doditod

stability, ﬁe&n‘;egr 00 are I sooov E‘"& @hus seen in Figure 5,
there is an | AeRP faRgRLo é?%"@"lﬂ'i?l% arts | eading towards

t he bottom of theFrgmsesﬁngmmmaﬁwﬁmeegrdadmm 5l iofithessontouredocaviys80 t owar ds
the bottom of the tqy nces
stability in ‘i‘ﬂé M‘i& %ﬁ??‘?’?" thg%e %&r'b %ﬁé@gﬁ%éﬁméﬁgﬁg@“\ shows
a Cross- sectmiﬂ'abspectatmbélmforetmm%d cavities 50 of the |lower forearm
400. SUBSTH[,TUTE SHEE;S(,*?I&LE g?},g\gﬂtg%l ﬂmw&ﬁ%é%g%? r?grﬁ,ossﬁlgur es 11A

and 11 B show ho he contoured cavities uence the

extremes of tmevemenigcofdhe @ﬂérf@etaﬁoﬂoﬁ%(?oﬁ-yqnﬁ%aﬂﬂm indhg-paile 7OaRd 25

about the el Dgige} é&ﬁt@tﬂé%ﬂd 180, uﬁlwsmelomeww&&stm&%w@viﬂs: 51
of-the contoured cavit t the ran n‘i‘ﬁ%?&ﬁ% t 30

within the 5 %Q)‘H'P'@hf’%“ﬂ'ﬂ?iaw i Wé‘gﬁﬂf/ in the

cont our ed cavpd;ﬁbns%dﬂgfd oints. the range of m)verrent of the |ower forearm
400. Fi gures ,;I. 9‘ H. P n&ow how t he side walls .51 of the cont oured
cavity 501 eotand nkle Jol

As seen In Figures 5A to E and Figures 7A to E, the ankie jOInts 180

provide the feet 900 with a range of realistic movements.
In Figures 7A and 7B, it is important that the shaft 30 of the ankle jolnt 180

4 Is arranged substantially or exactly perpendrcular to the longitudingl axis of the
20 lower leg 900. :
The importance can be appreciated by dnderstanding the disadvantages
that result if the shaft 30 were to point downwards in line with the longitudinal axis
of the leg 800, as found In the prior art. Here, the extreme rotation of Figure §D
would not be as readily 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 knesling position which requires the
extreme pointing of the feet 800 as In Flgure 8D and 7D,
Another advantage of the perpendlcular orientation of the shaft 30 at the
ankle joint 180 of the present embodiment is that it increases the stabllity of the.
30 toy figure 1000, When the toy figure 1000 is standing astride with the feet 800 -
| slightly parted, it Is evident froh Figure 7B that the shaft 30 rests on oris close to .
the lower side wall 51, Thus, when the toy figure 1000 stands, the perpendicular
shaft 30 in Figure 7B Is at or is close to its limit of rotation. in contrast, when the
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of the wist joints 140 define the range of possible novenents for the hand
600 with respect to the |ower forearm400. 10 Figures 4, 5, 7, 8 and 9A to
C il lust rapasezsanmpl es of the range of possible novenent s Ppofi/SGogodoegs and
feet 700, 800, 900. Once again,. In the ankle 70 and knee joints 170 and
180, it is the shape of the side walls 51 of contoured cavities 50 which
determne and limt the range of novenents of the shafts 30 of the ball
portions 20 of the joints. 15 Foot and Ankle Joints As seen In Figures 5A
to E and Figures 7A to E, the ankle joints 180 provide the feet-900 with a
range of realistic novements. In Figur¥ 7A and 7B, it is inportant that

t he shaft 30 of the ankle joint 180 |s arranged substantially or exactly
per pendi cul dnkleshaRdn thenpfiar @t I arrangadsvedicatiy, ratheothap\perpendisulfy). thd he

| mportance | | ' s -t hat
oSul 1 TT t i s W RERELSGE fakat of Wbl B srolind WAH YY) Win e

| ongi t udi nalS@ges Thy, when such reipart foy fiaymrecstand, there ds oreateapotentiddiol, t he

extreme rot ahévermept it bAKIE Rin 2R tothe Side” Rit fbsoa%gvpggwghjef efore,

toy figures Iln the prior art "which 25 have t s of t oints
poi nting Ver FL@Q?"P?RdM%Efeﬁ’BPH@PdW?EHS inherendlyl mare stable ln imanide achi eve a
prone or kndalttsrigonnan piieramhbeiione IS e S Ho BRAReg AL t e T eet
900 as I n Figur @Pﬁgﬁ] ZD. AF t her E%V%Btage. of the perpendicular
orientation' 0 _ﬁ% gfiidinal ays g @‘PFPéNe’ 109 j 0i nt 180 of the present

enbodi nent iRotetiori Guardsncr eases the stability of the.. 30 toy figure 1000.
When the toy fi - 10 andi.ng .astride with the feet 900 slightly
parted, it is e\gﬁé{gbrﬂ% &%&éﬁ?&ﬁ%'%ﬂi&'mﬁq@"gm?“%&?&@@"&\’3&' I's close
to the MBw§ provided.inithe embodimest, thtatibhguandypefogns @ st foicionle t he

per pendi cul coriiéid m’ Iy t N t limt of
rotation. | gﬁeco t rargct’,%g enf?ﬂym%@%%ﬁ@fwﬁ%eﬁkﬁﬁefg’fh% @Y 078011
PCT/ SG03/ 006¥¥MRle of aketetionsgusrd is seen inth overhanging pertian 762 tpe dnstance Incal | y
(rather thaFigurssPr A8, 4Cand!Figuréd 8 ad 8.t has a considerabl e range of

foy Tl aures of dAEOYREASKESS, Liseientivet i sidewan s ot contoirdde. anki
joints ctrpaaviy S0oddfine thelexiernesd Bt rold¥ndl mévament 8F #Hal shaft 30 within the
cavity 50. The cross-sectional views of Figures 8A-and 8B show that the slde
walls 51 define a range of movement of around 100° in roughly a vertical plane.
However, the cross-sectional front view of Figure 8C shows that the width or
. distance between the side walls 51 provide a narrower rear-facing opening. This
20 narrower rear opening limits the side to side movement of the lower leg 80OL.
This simulates a human lower leg which has considerable freedom of rearwards
movement in a vertical plane, but significantly less side to si&e movement.
In addition to the freedom of movement of the shaft 30 being ilmlted by the |
side walls 61, the movement of the shaft 30 is also limited by the rotation guards

25 In the form of the overhanging portion 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 surface 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 :
projection 752 on the upper leg 700L, and the upright inner side ivall 51 of the
lower leg 800L, allows the stress in the knes Joint 170L to be shared rather than
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5 enbodi nent Thus, the present enbodinent Is inherently nore stable inits
ankle joints 180 than prior art inventions in which the ankle shafts are
arranged wo osioms®11 Wi t h t he | ongi tudi nal axis of the | ower PCEgGOZ0®29

Rot ati on Guards For one or nore of the ball-socket joint arrangenents 25, a
rotation-guard 10 is provided. In the enbodi nent, the rotation-guard
perforns a simlar function to the com®ured cavity 50 by linmiting the:
extent of novenent of the shaft .30. An exanple of a rot atlon guard is

seen i n t bamiaEbYHE, N WSt for Be PPesdre b HARARS eﬂt g%ﬁ%f fhg and

Fi gures 8A and 8 In Figure 8A and 88, 1t Is evi

51 of the projection 852 the entiretsiress - oﬂédamwoulibbenarr%by th‘e smamm onal
e CI’OS -sectional views

f the.shaft,.30
of i qures. oA G BREaleiin te ool pisledlonsAS i prowkied breimete the

Crose- sect TAan e LpBef g OB AnEheARLSART 10BN o i <t ance

bet weerb t he si dm malkheeEjderWOIMFlgureé% ﬁmﬂlge l&emb:ﬁawtmaffth QEW& 20
ggéiomrghf@a@%ﬁﬁﬁé&%ﬁ@n@ R pbi; Tnagrcwall &9 o6 tha eentasred %ﬁﬁ%mcse of
S de. movermuen fogethet fink g thofiaheht ¥ifie sHéR &0 bl ith tes€ imposgnist ng

e e
sgen I n Fi gur eqﬁgt“evﬁfé?ﬁ i‘ﬁ@* gﬁhhp é@“ﬁ%& ﬁ‘?ﬁ@ﬂﬂﬂﬂ'@#ﬂg %n@rﬂmafdmﬁbf a he
bt L her] 2&"5’?‘“‘?2‘5’”"@“‘4‘ prfraded Roim adewel pait & %@mﬁ"eﬁfﬁm& i th
the upri gtthe slirestian of thsa angltudlnd axiseoffthe\aduaa 30t bt btherwords)iAFigirebAL he
oot on” g SEngP PRobd dplBRFis andsa Hoss TRk roraBorGuanis in Saa fomeor oL~
SP?etsget gwgﬁggmlm@??gﬁwtsoﬁ%é%ar eg éﬁg?rm WhanﬂbgﬁﬁmeT
(RULE 26) 848, the gotstion guards @ she domm of the cmojecﬁm 7620wl abut the tlower \I@
D1 FoFS 00"t Bl Yot e el hher st e
performmg its role as a rotation-guard.
Another example of a rotatlon-guard Is seen in Figures 7A and 7B In
Flgure 7A, the extent of rotation of the shaft 30 within the contoured cavity 50 is
limited by the side walls 51. However, in Figure 7B, 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 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 the entire load.
In Figure 7A, the rotation-guard, in the form of rotation guards in the form
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 perpenducu{ar to the longitudinal axis of the shaft 30. :
_ Thus, the presence of rotation-guards in the knee 170 and ankle joints 180
—-whlch are most important for keeping s’mbllrty in a standing toy — ensures that
30 stresses in these joints are not bome solely by the narrow shafts 30. The
.overhangmg portion 752 in the knee joint 170, in particular, 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 éhaft 30;
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The rotation guard in the formof projection 752 is provided proximte the
regi on of the upper leg 700 fromwhich the ball portion 10 protrudes. 5 In
t he knee woioan7éb7D in Figure 8, it is the conbination of trha/Soap@esi on 752
on the upper leg 700 and the upright Innerwall 51 of the contoured cavity
50 which together limt the novenent of the shaft 30. Thus,. both these
conponents work together to sinulate the extent of novenent In a live
figure. In the knee joint 170 In Figure 8, the rotation-guard is In the
formof a 10 protrusion 752 that protrudes froma |ower part of the upper
| eg 700 generally In the direction of14 he | ongitudinal axis of the shaft
30. In other words, in Figure 8A, the shaft 30 points downwards, and so
does the rotatiol lsgam’ad&geousﬁm ﬂvermta«iéngha-dsnmpefam omiiﬂerhihgﬁg ensures

that, at song ta t at ower |e the otatlon
guards i nst h%°"fs°8F ?hgfff‘r% '3&5‘37 'Ye'ﬁffﬁt'“‘gﬁ'f@ ‘I“IS(/\'/B? gefdhes sooL at
sorr;a poi nt |sametmatedhlaas theabodyopartrrom ded eaﬂeptotrﬁdudhsor hetam(uib t hus.
ormng i I,k at i ar er_exa a
ot at 1 on- guspaieBeiBa BiriPn 78238 ifendl 4R riadeisf e Serks it Re uBber et et of
rotation &f a0k, wﬂnlefprojéﬂlomasnllnlrtéwalmdmdemi theeesanie/materiakas Ibwal d by the
d |1 20 on
tSIheeI \(I)va/er > ?H’]]Og fhl wagﬁ @%e%&ﬂ#ﬁ?ﬁﬁ*%frggﬂ#iﬂ °B$OJ ection
852 rests tonger thamﬁttha\myqugwaldrw&tomm afﬁxed:eognpmeﬁlemhehe;tress I n
th Kl h ards n
the for m or Jofihe of dftreft RARAEH pid) crife 81ain Rydifleds) Budiisthe gfb 2 5
required to lpag? nu@teérﬁtatpePpMNommw@naMs) the rotation-guard, in the
form of not at'onASétﬁérdé(aHblébﬁafdﬁtlﬁh?%rﬂE s&éﬁ @ﬁrﬂ&%ﬂ'&ﬂﬁﬁ% W”Udes

fromthe |lower end of the | ower case owever

rotation gu t phrotationa the torearm @E’[‘?‘@) fwoinperoyaltsusfaces §1 °ﬂ| rect i on
per pendi cul dhe tentbured lcavigest 8a]i ha*igmsiﬁApﬂietémnsbﬁ;fomaa s alI@mﬁnedsse presence

R L e A
stresses in inFigaues 1A the siress Incthe felizovejoind 180 ywhish tirves fronoWmitingfiies 30. The
Ui tod 148 BB Bruné Wrealin 408, BRoled Bl b hmelouBE oF e bifort hw O e
upper |eg 70l 5arvdﬁmibowl¢k\téﬁﬁlnend/bvlﬂmlawer esige 252 of tenpperamr 300Lr ess t han
woul d the namigehie ™afidn - theiowrTedGe Fd2Ele (Rehfordlly aifargsd 0411
imensioned so as to block the rotation of the forearm 400L.
In Figure 11A, the extent of rotation has been limited to 90°, 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 form of the
lower edge 362 were to.be further distanced from the elbow joint 130L to provude ‘
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 free to rotate 360° around the shaft 30 of the elbow joint 130L, as seen in
forearm 400L In Figure 3A.
A In Figure 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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14 1t is advantageous that the rotation guards in the formof the
overhanging portions 752 and 852 In Figures 4 and 7 respectively are

| nt egral wod3nesder of the sanme nmaterial as the body part pCmeGoswiceh each
protrudes. For Instance, the overhanging portion 752 is integral and nade
of the same material as upper leg 5 700L, while projection 852 Is integral
and nmade of the sane material as lower leg portion 800L. This integrity of
material ensures that the rotation-guards are stronger than If the
rotation guard were to be an affixed conponent, since the joining of
different materials may create a regi of of weakness. such as the affixed
lips 82.1n United States Patent No. 4,790,789 (Mathis). 10 Anot her exanple
of a rot atimwm&wo seen in Fi gures 11A and 118. The extent of rotation

of the forearm4Q0L is l.imted b er wall surfaces 5 f- the
contoured cavi t i BEUBEA ?'P?“Pl‘bﬂi’%x'fw('ﬁattﬁﬂ pasticn 19 CGWPF‘%E‘%PPG?( 89“;5 so’

limted by stdfmofﬂiaﬁtSmrFimmmWsTahﬁrép@ﬂWleeﬂdiﬂhéMé banpertieper of t he
upper arm 33._29. Thyus, in Figure 11A, the stress In the el bow Joint 130,
whi ch deri vésd¥® limting the 15 rotation of the forearm 400L, i's shared

by the coabl nat i Tie Ritiot dfcthebaliodiametenes tharshdft &dmefer tid émporbmvin gient -130L,

and by the of the upper arm 300L. Thus -the |ocation of the
| ower edge pge q%{d(!,\rﬂgg‘t)nal | y arranged and di nmensioned so as to bl ock

the rotation of Infeedérdo echievel®fiiniaturizedgutionlated oy fignere cthie datio ofithe bdllat i on has

around 160, Jifatetd sHAIEGEbar (el et 588 ot el BB Bomelil | °" ' ©
accept abl e shewd be prounde $Q;tlatthmxgme Q&Flowelﬁhﬁ'befdhmebfotmbalm edge 352

f
were to ipg Mrﬁrﬁ%ﬂ&'?ﬁﬁ?ﬁu@ﬁe eﬁﬁ‘ow ; glﬁnt i Woafféﬂ tHobdl'diamdlér 9" €at er

rotation, the streng be conprom sed. In
Fi gure 11A, 19 shafidlameterratigiatd8 1 n the form of the over hangi ng portlon 25

352 limts the uﬂ\ﬁa"dra Winge[B ididéndidie, A Iencetiedd ebred,g orearm
400L Is still r 3 r.oun ft '30. 0 h Ibow10|nt
130L, as seéﬁ"?nb %"ﬁ?‘iﬁg\? qg??aﬁr‘ﬁmege 3‘% ?’Pﬁﬁ?ﬂ? {RA

i || ust r at es beére foundutb der ciitivahtosprbatoe alnﬂnlatuhﬂemmyrﬂguﬁ aond @uUatiessi nce the

shoul der 5]0 %}Is 120 have a consi derabl e degree of rotation 30 freedom and
there Is ho Meed to limit:the rotation for this joint. SUBSTI TUTE SHEET

(RULE 26) WO 03/Thsatie dpdREIsodicabbaause, in a miniaturized toy around 3 inches
high, a shaft diameter of much less than 2.5mm would cause the shaft 30 to
become susceptible to breakage. Furthermore, If the ball diameter were to be

. made much smaller than 3.4mm, the range of movement of the limbs would be
20 reduced, thus detracting from the life-likeness of the toy figure 1000. '
Attematively, if the ball diameter were increased while keeping the shaft
-diameter at 2.6mm (i.e. larger ratio), the larger ball size would require the toy to
. have thicker limbs since the comresponding 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 diameter ratio of 1.36 is required to producs -
a llfe-hke toy ﬂgum of around 3 inches in height, 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 greater o
tendency for fallum ‘ '
High durablllty of the ball shaft is achieved 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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15 Ball Shaft Ratio Figure 6A shows a side view of a ball portion 10
conprising a ball 20 on a stemor shaft 30. Figure 6B shows a perspective
vi ew of tweosammiball portion of Figure 6A 5 The rati o ofrciriseokadory

di aneter to the shaft dianeter is inmportant in the. present enbodinent. In
order to achieve a mniaturized articulated toy figure, the ratio of the
ball dianmeter to shaft dianeter (also referred to as a knob dianeter to
stemdianeter) should be around 1.38. In the exanple of Figure 8, the

di ameter of the bail 20 Is 10 3. 4mm while the diameter of the shaft 30 is
2.5nm Therefore, the ball dianeter td@shaft diameter ratiois 1.36. . In
t he drawi ngs, the dinensions, and hence the ratio, nmay not be drawn to
scal e, but t Heferchapgeakiltyafiperiét bal | di ameter to. shaft dianeter Is 1.36,

which has  been Ting btaﬂ-sg%ngiﬂ& 95l Alidph A 6EME Hﬂuwetwrsrgw lirger i gure

around 3 i nches Is critical because, In a

m ni aturi zed tharytmmmmetesofrﬂme@,ckehﬁgh T’& %ﬂi‘&f%o wesrapRed-fited. It thees s t han
2.5 | d thaln|
o i 05 g AR ORI Bty

Furt her nor e,

the range 5f satkeédBrby \intue ptheiinhesentgesilenge of the materialefer axampleggelidact i ng
fromthe |if %&ytdﬁﬁf’us%atafafenb*s@réﬁév(msg uia@erfbmﬂschm aﬁmrrat théﬁémbodhﬁedthe bal !

di t I d ft
ar ger rat | oyt therRior aftgtoe dmeCetbe Bablecr o iR famer Rartg soskets THB '\ b cyer
Ibl (rjrbs Si ?Celtsﬁetﬁﬂénéﬁé‘aogﬁﬁeaga %@gieetomterfgrenwtvmeneﬁeew rse&nap»msw n the
0 ar n..o r,as al | ane eqgu ar ger
socie!tO 25 44 &%é{% °9°?§rr5@$8]°iq?ﬂ“g“'feve fﬁg’y\o@ﬁtﬁ? % togshaft
di ameter 1@t ltay will Idse3is aaserl:emanbaldtinhgathpljmdscé’he@réseheembmnyusbagure of

d 3i | ' t f Al
" the bal | ARE SRR eIt who hé b Hemish @ drblinf 0 06V, 1 ' °3
woul d. pl ace +0:08mengreates thandhe eeckehdiamater.: Ageprdingly.chtighd it of thejoints Is gr eat er
tendency for gbgiledl %ghl Chaitlih@ Ddtbbiiy 6 pbeired UtileS Y UreedoriCBY iR BY

enpl oying a critical
articulation is not compromlsed In this way, the toy ﬁgure 1000 is able to adopt
16 and malntain any arbitrary and manually manlpulated posture for indefinite
periods of time. .
Balancoabllltv : :
The design of the hmbs takes into account the overall center of gravity of

_ the toy in order to create a highly balanceable toy. This balanceabllity is achieved -
20 because of the even welght distribution of the toy figure 1000. - The size and
shape of the limbs are such that the legs are not significanty heavier .In
comparison with the other parts of the body. This weight distribution enables a
dégree of balanceabllty of the toy figure 1000 such that it Is able to balance on .
- anyone limb, i.e. a one-hand-stand, ,
25 When the toy figure 1000 is standing on its feet 800, the above distribution

of weight ensures a high degree of balanceability with a particularly low center of
gravity. The toy figure 1000 Is thus able to maintain a standing posture for
considerable perlods of time without overbalancing.
In the present embodiment, the ball portions 10 are built into or are p‘art 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 arhculahon Is achieved solely
by parts found on the two adjoining limbs means that the _exhemal components
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shaft ratio of 1.36, this ratio being relevant for toys sized 3 inch and
above. SUBSTI TUTE SHEET (RULE 26) WD 03/078011 PCT/ SG03/ 00029 16

| nt er charnyeablordony of pans In the bell-socket joints 25, trha/sdioanweer of
the balls 20 is slightly larger than the dianmeter of the socket 40. The
bails 20 are snapped-fitted Into .the sockets 40. The socket opening
deforns when the ball 20 is pushed into the 5 socket 40 by virtue of the

| nherent resilience of the material, for exanple, solid acrylonitrile

but adi ene styrene (ABS) material which is used fbr the enbodinent. 1In the
prior art, the dianeter of the bail is 4.2 nmlarger 'than the socket This
size difference causes a degree of Interference when the ball is
snap-fitted. ardhet rquited, lsuéteai weetupardtsjdmmibunumpwUnneuIStatbepmw tightly
fit In the sockgt 2@%@%%? mnll | ose ‘its ease In mani pul ating the
joints. The gre8438 smal | er degree of interference,

Wnerke tge bal | di gimb@mﬂoﬂiniﬁnqlﬁn&e’aﬁl o%'m)zﬂlfe ZOﬁOm&ﬂmm]m E@ﬁﬁ E:Ihevvh' "
socket di anmet ccor ati it .0 e jpint ac ed ' whic
nai nt ai ns st a@"i‘? f‘ﬁ'ﬂﬁi’g{"ﬁr@ P@b‘qtﬁémﬁ‘béwﬁf"a Qﬂsrﬁmbsa”‘f | ation
i's not conpr qamsaw pahrtotdmbmemudy At if the Used 6 happtine th Yesikd B dreate@opt 15

and mai ntai n any %!fg h% and manual |y mani pul ated posture for indefinite
peri ods of t iNfETreRisg lﬂ%rbl | hty The design of the |inbs takes Into account

the overal |l centein this speaificationpfor théeakeopf basecofdmdetstandingathe worhs-ghl y

bal anceabl e t S I I ' |.e e even
wei ght di st.rl P l?g%.ffr?rﬁ %EF%@P& g'&r%‘%é?gﬁahwa eﬁmpﬂgﬂéﬂg of the
linbs are sucﬂ@ctl rdaﬁetth@d tegﬁgméomwitbrqmmm badyrwheni itie uphﬂht. andrrparl son
with the g§h

degree of afl%rer\ggﬁ;ﬁl I§nﬁhﬁer{@&%ﬂ%ﬁ?ﬁéﬁfi@%ﬁ%h&&kﬁ@%ﬂﬂg@ﬂl s'a Ie to

bal ance on JA¥RNSoAR® 'I'ﬁ%%'“ thisespesmmnnamsigﬁlahmanw ag\whuldrhe vsed toi gur e
1000 is st an‘i!e?&lb%fhdtﬁéi\ myt a%omasheoraé&aw?leduﬁtfehhyhpm anflandbgdll ensures

a high degree of, bal an | ow center of gravity.
The toy fi guEM SRSt impl &‘ eﬁgf‘f? ‘HH?'H‘P&?%’"’E SP?!!KCH Herighbarientation.o

consi der abl e peri 'DldSembodlmm Ivdst feent deduttiddawithnefeincel to d h\ﬁnﬂf-ﬂ@&ﬂﬁ

enbodi menjs  LEoRE} mbSdihie &r} ela%e fo ;%‘)‘,é b arlu% ike o %cr»riew?manhkeffantasy
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 appllcations outside the application of toy
figures. Non-toy applications will thus not fall within the scope of the appended
claims, which are limited to toy figures.

25 The toy figure 1000 is preferably made of a suitable plastic, but may also.
be made of wood, vinyl, ABS-20, metal, die-cast metal, PVC and other sultable
material, provided that the material used for the ball-socket joints 25 provide
sufficient grip.

The: length and extemal shape/contours of the limbs can be medified, but

30 experimehtation would be required to ensure that overall bélanceability is
maintained. For instance, the toy could be given more muscles by having more
rounded limbs.
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30 the Iinmb nenbers. In other words, there Is no need for a further
conponent other than the adjoining linb parts. The fact that realistic
articul atwonsiwsoachi eved solely by parts found on the twecadcos/mong |inbs
means that the external' conponents SUBSTI TUTE SHEET (RULE 26) WO

03/ 078011 PCT/ S&3/00029 17 are not required, such as the separate joints
found In prior United States patent no. 6,033,284 (Rodriguez Ferro). In

t he enmbodi nent, since all of the balls 20 In the ball-socket Joints 25.are
of the sone dinension, the user is able to interchange the various |inbs,
and to 5 Join any part to another body8 part, if the. user so happens to
desire- to create a non-realistic figure. In this specification. for the

Sage OI easg ?I Wﬁ*@ﬁﬂ%aﬁgpf&b&omd? ﬂtqmmuwd)ewlwl SDrandtits sidnart b?ﬁk’
side, top, bo entica e to the
t oy flgulroe *g@f@?‘gﬁﬁf}ew% "smﬂﬁsh‘%’?@@sr&ﬁf@%&h 10 are
u?]ed ![ n thi Spmengbledlmnummntehml surjacef thet seeket0ils gompletehhend fully gelngr zgl
the terns a i S n u e
used to - dcRBRHGE st R acle, bEMbbE BarisbrhelsaeBl reRNIGRCR L, U,
and Ig\t/ver 5 ara?iwku orcdut away, Medvingt suffivient parts ofghe spherical region sereaining the |nt an
upr i orien ence to a
hﬁmag like t &é @‘3bﬁ[ﬁh'%m‘é'ﬁq‘é%fnﬂgﬁPgﬁg&%‘gﬁaﬁgﬁ)qﬂo%m&%n| mal - i ke
or non- hunarﬂwdy@aﬂantiheysphmbnmeeglon'mMat4ﬁamigbthwé@dﬁmcr| bed by
f h f
the Tnvent| o HedShite $%‘%§"%"E*Fh‘;*‘3§ﬁ§ Rg ofIhé pEPSCWRNF it ekt o SCOPP O
restricted to athemkﬁg‘lmeheeap e pBSE VA, provided that these emales,  and
addr essi Rg pét%ﬂs?ﬂﬁ AR ahfadmvmtsbheﬁem Slirfaice pbriiah rélﬂlre@l’d robi8 e t he

I nvention has no rel evance to appl |cat|ons out si de e app i cation of toy
figures. Norf“'ﬂ@?“& &b ?'E%ﬂqe‘ not fall within the scope of the

appended cl ai fTBThd\EUrfal&e%f the uamzbeﬁighmuw Hengd teprovide angeatepdbgfrwur e 1000
oL el b P4 i st B S0, o, 0, o
provi ded t hat t h8omatoe sl aftha&aedy parts tnay bbzubddestm&dmbr t]awﬁiole&dnllpddrw de

15 them for visual effect.

Other variations can include non-human-like figures having more than f0ur
main limbs, or each maln limb can have more than two parts, such as a multi-
armed spider or fantasy creature. These modifications would still fall within the
scope of the Invention provided there is use of the features, particulary the béll-

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

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

25 The sockets 40 and the balls 20 in the embodiments are made of the same
matgrial. 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. Its broadest aspect Is not limited ta the configurations
shown In the diagrams, 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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sufficient grip. The: length and external shape%ontours of the |inbs can be
nodi fi ed, but 30 experinentation would be required to ensure that overall
bal anceabwbiosyg7d0$1 mai nt ai ned. For instance, the toy coul @#ChsGgsv®mre nor e
nmuscl es by having nore rounded |inbs. SUBSTI TUTE SHEET (RULE 26) WO

03/ 078011 PCT/ SGX03/00029 18 The internal shape of the socket 40, the
contoured cavity 50 and its side walls 51 mght be nodified within the
scope of the invention. For instance, in the present enbodi nent, the
internal surface of the socket 40 is conpletely and fully spherical. In
other nodifications, perhaps parts of Hge spherical- regions mght be 5
renoved or cut away, |eaving sufficient parts of the spherical region
remai ni Ng t Oghdiiddy jdit 120G BAINAIHIGA {10 projelcliny Gt of kife Bifer teiels 866, | of nt
25. The formof cutting- away parts of the ii)ﬁ]herlcal i nner_regi on-of the
socket 40 i Yhereasdm othed vaodﬁrgﬁhe@s tJp qopeeivable thak dhe ball ipertion; 1 mayt o t he

grippi ng of pRfeckRbh tHdeNd 6fthe uppér eHMCI00] willdthe Woekeét @0kBéing fh th@ipha nodi fied

I n ot her vvay?, proyi that there remains 10 at |east the m ni mum anount
of spheri cal "CR&R #Ortion required to provide the function of a

?al | - 809563 arr ana%m?t ofhe Hécufemu@ieme shafttdtmn&tai,lnt ARy 'ed &sgﬁi ragghengd

o provide a dgreater, degree ., of. grip.or fri n.he n_the . an

t he socket 4661"%%{*@ fﬂ‘p%f’f’%‘oytfﬁgwﬁm& %Q?&éﬁhﬁyd'@@eﬁﬁ‘iﬁ"hm@%w have

hol e?] dril : _erkhtib][t_:f 138 bﬁwlcfedrthai sueh médl%ﬂ‘mtionsOféu_t hﬂ}iig\V\heisdo'pord trt]\an i nc: yﬁg
non- human-|i ke fi.gures hayimn t maj [ r_each main |i
can have mr@&%&%ﬁ%@ﬁﬁ@?%gﬂ“ﬁg% %Hﬂ" rtﬁegg:pﬁfgﬁ'?“ecﬁ'ef'ant asy
creat ure. Thesnstructing fai miaiahoized tay figdresdf] $dy, dzout thned inclrestigh, scope of the

| nventio roovi d s st i 86 s ' r bal | - 20
socket aﬁrogngeneﬁgghgﬁ?gé%?i ned h?Jr'\3 'bﬁ%’aﬁ%%%f al ?@W%’%‘i’%@?ﬂg

nmodi fi cat i onef therpreseat linveption: pasticulanys ioterms gf thencenstructionagf balksogket but  may

be pre-assenispog n a factory, and may not be di sassenbl ed by the user.
These pre-assenbled figures coul d include conpl ex shapes and figures having

a plurality of Jdedfighes popraater than theeslhehes: may ey bet madebytstheg | n the
enbodi ment s gdvantigés 6F th&cpfedBht invention are particulady appreclated when

16 constructing miniature toy figures, since the principles of the present invention are
_ particularly suited to addressing one or more problems or technical difficulties
associated with the construction of small scale toy figures.
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material, but other nodifications may have the sockets 40 and balls 20 nade
of different materials. Thus, adjoining |linbs my need to be made of

di fferentwormabesvinl s to take advant age of advant ageous chacasicesh@bke cs of
different materials being used for the sockets 40 and balls 20. 30 The
Inventibn in its broadest aspect Is 2 linmted to the configurations

shown In the diagrans: For instance, in nodifications, the |location of the
bal | pglb!)ﬂgs 10 and the socket portions 15 m ght be swapped around

conpar ef the diagrans. For instance, in the diagrans, the preferred.
enbodi nent has the SUBSTI TUTE SHEET (RULE 26) WO 03/078011 PCT/ SG03/ 00029

ors0 200, Acrsi@iateds ta, naw, comisnd 3 PLERL L F@%ﬁ%éﬁ“*?ﬁe“ﬁgﬂ
0. bet ngPPAHY HefHerd 1o B9 uioiRed Ghe RE ariier By e Ul sedet it e

to shaf fgngdingéRient, |t may be possible for conpetitors to produce toy
figures with ratios slight

|y different, framth referred. r ti?rof 1. 38,
provi ded t haeashdall-speket ilQJéE pERBOeMENt RAYIRG A Sﬁ@PQ Pfﬁ"‘{% 2Bb8nded’
| ai ns, : '
const r uSEORE Y bROG e bfid Yiad niking"a BfrespEndiRgRictiet pefioTeGated In 1 10
Toy fi gwreadjoirdryg bbady pait; ee | nches high may al so incorporate the principles

of the present inventjon particularly In,ternms qf fhe construction of
bai | - socket meiha!womnhaymsiagm&s'bpw PRA N three Inches may al so

b de, but ; \ ' i cul arl
ppr cci at od WhEgocafPIRBh TGS sbAGIURER oI R ediest® I o °

appreci at ed ruc “mnl a since 't he
princi pl es ofwhérelmrinsene or maretofthezball-sqcket jeint arnapgements; the setketssi ng

const r udkardi 48 Susianed aul 8 taggoured, bAf atarBRmERER&iRa e Sobfet Btn o
03/ 0750 iyJAcF) HEPGHABORY ey ErtdiEmint fitig the'daseiof MevEiTnt of the

conprising a plurality of body partis each
shaft therewithin. : ‘

2. A toy figure of claim 1 wherein, for one or moré of the ball-socket joint
arrangements, a rotatlon-guatd is provided proximate the reglon 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 cavity arrangement and rotation-guard, individually or in
combination, enabling the ball-socket joint arrangement to largely replicate the
movement of such a joint in a corresponding 'Iive figure. |
3. A toy figure of claim 2 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. ‘ | | |

4, Aoy figure of'_'élélm 2 wherein the rotation-guard is integral and formed of
the same material as-the body part from which it protrudes.

5.  Atoy figure of claim 2 wherein the rotation-guard comprises a protrusion
that protrudes from the body part geherally In the direction of the longitudinal axis -

of the stem.
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operatively adapted to be adjoined. one to another by a ball-socket joint
arrangenent, each ball-socket joint arrangenent having a ball portion

pr ot r udi ryofosorsoar regi on of a body part and al so havi ng @ceesGogs@endi ng
socket portion located In an adjoining body part, the ball portion having
a knob supported on a shaft, the socket portion having a socket which
rotatably receives the ball, wherein, in one or nore of the ball-socket
joint arrangenents, the socket portion Is provided with a contoured cavity
arrangenment having the socket In Its interior, the contoured cavity
arrangement limting the extent of novegpnt of the shaft therewithin. 2. A
toy figure of claiml wherein, for one or nore of the ball-socket joint
arrangenents, a rotation-guard Is provided proximate the region of the body
part fromwhich the ball portion protrudes, the rotation-guard also

limting the Bxt e toyfigurescfcsielm 2 wherein-ons of thevratetion gusedecislocatedest & avi ty

arrangenent, pigivhicR fdé 8'd knbed! r angenent and rotati on- guard,
I ndi vidual ly or in conbination, enabling the ball-socket joint arrangenent

to largely replicate the novenent of such a joint In a corresponding live

b ot T st on 4’éf;"-"ﬁg!@"ﬁaﬁ?ﬁ?m“%ﬂﬁ%‘ﬂﬁa oo R st e
protrusi on hiiqint corFRsSponds toranankles t he adj oi ni ng body part 4. A toy
figure of claim2 wherein the rotation-guard is integral and formed of the
same material ,as-the hod aft fromwhich it protrudes. 5. A toy figure of
claim2 where¥n th(l}wgg'ﬂglﬁé%ﬁar‘ﬂ'%m contoured gayity amangemenhinciudesot r udes
from the bodycontoured)ahiv’ avdily Which "defifib ' 46t BRBNLODS sy i deugilanghagpxi S Of
the stem SUE@TIT "SHEET, (RULE |2 '03/078011 PCT%%SB?O%ZS* 16. A
toy figure of 8’3%5‘ g 3*_53“@"9? within the fonfings ofthe eidewsls at ' a

j oi nt whi ch cofthecitydsangenentnee. 7. A toy figure of claim2 wherein one
of the rotation guards js located at a -joint which corresponds to an

ankl e. .
. 8. A toy figure of claim 8 wherein, in one or more of the ball-socket joint-

. .

afrangements, the side walls are non-symmetrical. - '

" 10. A toy figure of claim 8 wherein the side walis of the contoured cavity
amangement define an opening leading to the socket, the opening allowing
movement of the stem therein with a greater degree of freedom of movement in
generally a first direction thén in a second direction which is transverse to the first
direction. .

11. A Wy figure of claim 1 the knob is detachably connectable to the.
corresponding socket portion. '

12, A toy figure of clakm 1 wherein, in the ball portion, the ratio of the ban
dlameter to the shaft diameter is around 1.36.

13. A toy figure of claim 1 wherelﬁ the toy figure when standing upright is
around three inchés'high. - -
14. 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 achleving longevity of
stabllity in the articulations. L ' |
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8. Atoy figure of daiml wherein the contoured cavity arrangenent includes
contoured sl oe walls which define the extent of novenent of the shaft

t her ewi t wo,030®1shaft bei ng adapted to rotate w thin thepcarsiGosre®2of the
side walls of the cavity arrangenent. 9. A toy figure of claim8 wherein,
In one or nore of the ball-socket joint arrangenents, the side walls are
non-symetrical. 10. A toy figure of ch30n18 wherein the side walls of the
contoured cavity arrangenent define a pening | eading to the socket, the
opening allowing novenent of the stemtherein' with a greater degree of
freedom of novenent in generally a first direction than in a second

0o | CT1E o oy Ay BSHE i € siikTein £deh of the 608 e%ibe?a{s% r hosct ot
porti on. lbaperana% ﬁbﬁéf g trﬂ Biver |lmm%|§$ Yar nggggidl?gt cﬁ&egﬁi%@”erl@ig

rati o of the bal dianeter to the shaft

toy figurte the eeraemoi gravityciorbe pesitioped iclosed tothe latven giortibrsf tmhévér%u
ar ound th{ee inches high. 14. Atoy figure of claiml wherein the ball

di anet er 0.05 to 0.08 nmlarger than the.socket diameter to provide.
interference suitable for achieving longevity of stabllity In the
.articulations. SUBSTI TUTE SHEET (RULE 26) WO 03/078011 PCT/ S@3/ 00029 22

15. A toy16i guActoyf figurei of claih et whereincacly of te hnns offthehoy tﬁgﬁré Hi& & Pafm
e upper |i

I L i the | l, b t han t

o enabl oloWes LR B ot Pier iBihsing arder s e prermt to erabicdac:
t

Phe. arms oF ?ﬁa@r?ﬁ%ﬁ* & ":3933'“?%%"‘%‘## £, e Tonierbortbi Grcid, S7ian

being | ar@®®. t han-the upper linb to enable to the center of gravity to be
positioned dosed to the | ower portion of the overall arm 17. Atoy figure
of claim| wherein the ankle of the toy figure has a ball portion wherein

the stem 13, ar Axogdigure iof chith' RWherdis the Bnkie dfthe'tBy igtird RAS b'BYI PGkioR S
wherein the stem is arranged substantially perpendicular to the longitudinal axis
 of the lower leg body part. '

18. _ A toy figure of claim 1 wherein the ball portion protruding from the ankle i
conn'ected to the side of a body part corresponding to a foot.

19, A toy figure of claim 1 wherein the toy figure is provided with ball-socket
| joint arrangements In the ankle, knees. hips torso shoulders, elbows and neck.

20. A toy fi igure of claim 1 whereln the toy figure is provzded with ball-socket
joint arrangemenls in all of its joints.

21. A toy figure of claim 1 wherein the weight of the leg pomons of the toy
figure are substantlally the same as the remaining parts of the figure to achieve a
degree of balanceabﬂ»ty of the toy. .

2. A toy figure of claim 1 whereln, in one or more of the ball-socket ;oint
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
openlng in a lateral slde of the elongated body part.
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of the lower |leg body part 18. A toy figure of claiml wherein the ball
portion protruding fromthe ankle is connected to the side of a body part
correspormpng/otssiaf oot. ' 19 A toy figure of claiml wherecwschgotey figure
is provided with ball-socket joint arrangenents in the ankle, knees, hips,
torso, shoulders, elbows and neck '26. A toy figure of claiml| wherein the
toy figure is provided with ball-socket joint arrangenents in all of its
joints. 21. Atoy figure of claiml 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 bal ancegpility of the toy. 22. Atoy figure
of claiml wherein, in one or nore of the ball-socket joint arrangenents,
t he socket i 23l oaﬁaﬂngagatreoinhlmﬁmbhenfeirameedmgamedlikvdyamamike.t he socket
portion being adapted to receive the knob into the socket through. an
opening in a.lateral side of the el ongated body part. SUBSTI TUTE SHEET
\(MITULE 26) hV\a413/ WBﬂIL-éodR@tlT ]ogﬁhﬁhmtloﬁléraa@ely Adﬁm;dfgb?nme f,(m Wyaftm |

erein the I n -l1ke. 24. A ba socket Joi nt
ar r angenent %%é’rpz??tﬁ F@"%M%’??t?‘gb ¥fea plurality of body parts to form
an articul ated t dhye balsoeket Iohwahamgemwhahngﬁlm porlich gRtadlhg from 89 2 -
bal | porti ony, t art an aI so VI ng a
correspondi ng"’B{é’ﬁc‘{I %&gréd;rﬁéﬁqaal% 6%%%'5% ﬂé? WBB Pg Pt he bal |
portion havﬂfgaCHOIRholbOdylpmrted on a shaft, the socket portl on having a
socket which rot ﬁ%ﬁﬁllyporrﬁ’d?ﬁla‘éﬁﬁ ttﬂ@bﬁ% WHe'shafl; | n one or nore of the

"Pd ort|

bal | socket joint arrangenents is provided with a
cont oured cavi ty"’&r%ﬁ@?@fﬂ"ﬂ?&‘@ﬂﬁ@OMV@%k@a@Wﬁmﬁﬂh kncbor, the

contoured cavitywhefei) 3% 6R8 lor lriord bf the Hall8o&ke NG Ec'&pe shaf t
t her ewi t hi n._ SUBSTI TUT(FedSHEE'rI' RULEmg6) Sobket it diranGEHHERTE, the 2
portion is pro ntoured cavity arrangement having the socket in Its:

interior, the contoured cavity arangement limiting the extent of movement of the
_shaft therewithin,
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