VARI ABLE ANGLE LI MB SUPPORT Field of the Invention
[ 0001] The present invention generally relates to a
device for supporting a linb in various angul ar
wibBny/ivesvys, especi ally for supporting a | owepctkfotionss
radi ographi c projection of the patello-fenoral joint.
Background of the Invention [0002] Radi ographic
projection of the patello-flenoral joint is currently
the best projection to denonstrate patello-fenora
pat hol ogi es, ' rly . in_the eval uation of
pat el | o- f enor g?‘%*‘g@i‘ﬁégcg{%ﬂw%sgﬁgﬁ&%r nal aci a and
recurrent subluxation. In common nedical practice, a
patient's lower linb is supported by a conventiona
fixed angl e support Figliiot redmyentivas” a fi xed
knee-fl exi on of 30-40 degree between the |ong axis of
roobfe ti bi BheARekehiNBydnABY @ttty Qlladd of RIME [k ONERY §
X-ray beaéﬁ?§ dirgctedgtoma?gsatﬂgEEE?EFFgé?éﬁ%ﬁéﬁguéﬁln
VarjQys mingglea dwsitin, | espedirlyp & supporiing uallbyerh Bindls ina rddidgmphic
FRESELE B bR IRA Jiie penetrated X-ray beam
Pt 0003]FI%§ i S g%gﬁfﬁg:types of conventional fixed
angl e supports, each having a fixed supporting angle
theta in a range of -4 e.. Al t.hough the 30-40
degr ee knee-fiexionIﬁgkgﬁygggf@ﬁgn¥%#mﬂennnstration of
the patello-fenoral joint space, it may not be opti mal
o0d2®" cer t@iiNoRaki Leal i | 8. sych as
[ ;ﬁbluxationg%? tﬁggﬁgﬁﬁﬁﬁﬁhgﬁggﬁéﬁﬁg@#gggfg<wgﬂggi§ﬁ&eﬂ
projgeiiey foedengrnsipate ehtcbo-famwnlapatipragiac pirdadardt invee icOMSation of
= i,on,for further diagngstic
pardlE AR Rlsol B L PR it e S o T gomon
medited fradiivecagetttie loyert hmbpatdugmirtell Soyud SoafthnBonal fixed anele
t.i.ng in distortion.of th rojection i mage, whic
sup ST Broa Bl i P e ot SR ieicn S O loaa of
the tibie apdtieclohy sxicbObe fRORT MiHoRz&@NW-8s dehg if ikdBassghs e
in%;eas s.the overal| radiation dose received, posing
patgliofemor @llttﬁ}éaCﬁeVéfplféﬁh%pat{eH@nwﬂgthds a {flm cassette to capture the
pen@ 2 RISBRARCT/ SG2008/ 000038 2 Summary of the
| nvention 10005] The present invention provides a |linb
[900§]Jppor t Dt hshewy ﬁ‘@%g/pﬁ%ﬁfg@nmntmnal fixed angle supports, each having

a fixed supporting angle theta in a range of 30-40 degree. Although the 30-40 degree
knee-flexion is sufficient for demonstration of the patello-femoral joint space, it may not
be optimal for certain pathological diagnosis, such as subluxation of the patella. It is
desirable o obtain a series of patello-femoral projections at various degrees of knee-
flexion for further diagnostic information.

[0004] In addition, the manual holding of the film cassette by the patient is
unstable, resulting in distortion of the projection image, which impairs the required
information for diagnosis. And the patient's close position towards the film cassette

increases the overall radiation dose received, posing threat to the health of the patient,



adjustability to support a linb at various angul ar

positions. The |inb support conprises a base frane

di sposed on a supporting surface, a pivoted structure
wiozoaumessver t ed V- shape nounted on the base peaegoiffiooss

supporting the linb at various pivot angles, and

adj ustmrent neans for adjusting the pivot angle of the

pi voted structure, wherein2he distance fromthe apex

of the pivoted structure to the supporting surface is

mai nt ai ned for different p|¥ B angl es. The pivoted

structure conpri seSUlMRrY gt the Ingmption npnper and a

second support nenber, which are pivotally connected

to each gther, formng the inverted V-shape. \Wen the
10008 hnort T3 gecaept tlféveglu‘apafq‘fl%ﬂ%mb Juppdst with a broad range of
adjReHi0g8 r t 1195 b
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WitHREPLDE &6 @Hiﬂ Qi1ppbiBRg sﬁlhﬁc rRaiRPhdch@ibe@ldutiRg pRARBorfs" A Brious
km%ﬁgg Accordlng to anot her aspect of the invention,

O 28e {5 N et SRt wquuem theibsichhel the eadioactive
soupr tion of the base frame is part of a circle. The

circle has the center at the apex of the pivoted
[00QH r uct urdccoidifiacth one awkctaf edndation.rhere és pipsitiethebmb wapport
iéBﬁt§9
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n t he second support nenber, wherein the

Mcgbé%g @h%mw{hphé pinis operable to Slt in any of the
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fi and second suppgqrt Accor di ng
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suppqre] surlaeniafd dieradflFine tbedensib of fhersagond geppert mamber.
ocsecond BRIl ta?&%&heﬁ at},ﬁe&'omlﬁqwéﬁﬂoﬁ flﬁ‘mg is%%d&mjhmb

di sposed and restrained inh the groove and operab
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extendable/retractable structure is operable to

extend/retract by a tel escopic nmechani sm built

therein. In another enbodi nent, the

extension/retraction is notorized. [0010] According to

yet another aspect of the invention, there is provided

a linb support, wherein the I ongitudinal |engths of

the second support nenber and the horizontal portion

of the base franme are adjustable so as to support

l'imbs of various |lengths. In one enbodi nent, the

| ength adj ustnent is achieved by tel escopic nechani sns



apparent fromthe follow ng detail ed description of
enbodi nents thereof in connection with the
acconmpanyi ng drawi ngs. Brief Description of the
wr aa/ovgey [ 0013] Pref erred enbodi ment s accor de@dgsé&mosigoss
present invention will now be described with reference
to the Figures acconpani ed herein, in which |ike
reference nuneral s denote I3i ke elenments. 4 [0014]Fl G
1 shows two conventional fixed angle supports for the
r adi ographi c patell o-fenoral projection, [0015]FIG 2
00 ows  a HErSECctr other ewpest oh theainvealpe therglie pravidsd a limb

sup?ék@ PQekeifl @ z&!?uqtrﬂexﬁ%%sd%%g Wi & BroQRLcaSR O TRIM 20 Tortion

present invention 3A shows a“si de V|ew
of e b@Sﬁ draghsy  pi ¢th0nF1P¢3fr021 the tiilsmétnnbctiu thyseedral suppaat ingmber, the

plnan%}f ng Mhé fd q{alp %{1& %?s g&dsalﬁe RRL a.u}%ﬁ rﬂq SI? GS'I% é@n chda%rab?e to slide

evi ce
thersinl, angy eol wteedmbd)ef/retxh@atadjsmsdtmm rdxsptmd nsd ilinkiag detvd@nakle base

e odi nen of the sent nve tion 7 4
fraf S8 THRCLIERE Sovat SrBRBST Nl 1 Shgmta My or e
extguptderdtiamngbld eiriaarevik hdjusmitiQrsb 2e6b alhjist e aﬁ@aﬁ&wleéh the

r dance mnt not her _.enbodi nent of the presen
firsf SR R, PR BT Swr S Gty [P i etractable
stroomcOiE Iopﬁﬁblaﬁj H&&d@ﬁﬁﬁaﬁﬁ?ﬁ&eles@ﬁﬂc Hebhanffa wmel1dRi8 MOWother

side views of,the device with the
mn%&w%%ﬁéﬁT@??@F?EQF%BWéméWFQEFGre at the nost refracted

pond ext erdadingasiyti QBef SHRA T iNEahYontibd ARl El ;ﬁ@vﬂe’iﬁ limb

and 5B show side views of a variable angle i mb

suppQrh pWRereietpe clongigiding teegths 9f the werondfsugpdrf apespher and the
horiz@rﬁﬂt Fortib 0P GRObHS rfﬁi%eV\élE Qd}ﬁ@ﬁbl@ ngtfep sﬁﬁﬁ%?tdhrﬁ'ﬁéqgf Qhrious

resent i nvent i on; C shows a tel escopi c
len@ﬁsr Efb@@r?én‘f@ﬂm%é tb@@@gthraéwﬁtrrgnmcmwwbzs@eiesmimgc@msms

built therein.

[0011] According to further another aspect of the invention, there is provided a
limb support, further comprises a detachable hoider. When the limb support is used in
radiographic projection of the patello-femoral joint, the holder is operable to hold the X-
ray film cassette. In one embodiment, the detachable holder comprises an upright post
detachably connected to the base frame, and a vertical frame pivotally attached to the
post for holding the X-ray film cassette.

[0012] The objectives and advantages of the present invention will become
apparent from the following detailed description of embodiments thereof in connection

with the accompanying drawings.
Brief Description of the Drawings
[0013] Preferred embodiments according to the present invention will now be

described with reference to the Figures accompanied herein, in which like reference

numerals denote like elements.



[0019] FIG 6A shows a perspective view of a variable
angle linb support device with a detachable holder in
accordance with a further enbodi nent of the present
wonentdson, whilst FIG 6B shows the device pardg&Redfoss
t he radi ographic patello-fenoral joint projection.
Detai | ed Description of the Invention [0020] The
present invention may be querstood nore readily by
reference to the follow ng detail ed description of
certain enbodi mrents of the invention. However, it wll
be understood by those skilled in the relevant art
at th agt i .
O e opa Fr e b P b F PRI ol iherappic
Pmﬂ#rﬁﬁwgﬂpﬁnﬁé@dures and conponents have not been

scrlb sQ _as not o ob esent. .
0 0| nvent i gﬁ ?Sg(g}ﬁaﬁe&p Y %%0 @%@8@1 3’@%\/%% (?evge {n
accomian@blith @rgindotlinmnt Sﬂih@px'éidnﬂﬂlv&ﬂi%hce in accordance

Lth on dinment qf the p ent ti The
ool o oG SR ShERDS b ten it e MGG Bl bE dhilasve
motiarp pd tiei segorBiLFUppee mkdber Airidgd¥iulae @d}%st%féﬁpsﬁﬂﬁl 608 Chwhilst
on the base franme 110 f

ture 1 unt e
“Cg f?ﬁ}p%PY“? ﬁ@efﬁ%n‘?vw QA ALHYSHRRNE B15ERA I Roqedined @ﬁsem@ﬁanent
oftagpmgnmngmf@ans 130 for adjusting the pivot angle
rmed by the pivoted structure 120. [0022]FIG 3A
foms?ﬂmws a éﬂfa ety SRSt perecHEy view aD® virabil @igle lintbhawpporting
deviRRsgitd h@%ﬁz@@-&hj&éﬁ%ﬁ' Iﬁe%ﬁs th L‘E{Egdb&%l it R {1% H)%)]mment of the

structure 111, J-shaped structure
presens pypRignsFIG cf‘lBu?h@ Wi 22 ekpledesl How iof timradﬁmpmdtadplatn&mfsmeans
di:gpo I (4
oo R B Map RO eSEBE RS Wl WIHIEE A ukfpyrorvte
strupfugnat ghefnoss tretenigd adBextoiled m}nthms reapaatiadly porti on 113

d str [ u rds. f the ,
{ooﬁgr tic afﬁgg p%%r i S% Vﬁhd?’ JF S\ﬁf a‘s‘g%! WWZ‘?:]?‘@B support device
for peppeing lioibk af ﬂlYfetem ﬁng& doactoetiflcel 33Dy @fandthe d®olarat &the

1 3 ne enbodi nent of the base frane
Pfe%&%‘“"‘iﬁﬁlgn}/@q [5@5% % &gﬁis‘fqalrgstgicwa%?ffﬁh% base framg shown in FIGs.
5A mersmngl e shaped. In another enbodi ment, the verti cal

suppor t ﬂgﬁéiructure 111 has a handl e 115 attached for
001, r yi ng Srf’gpftlfli’é"tt}’é\)’ iqvp ofi pariable apgte il supeprt device
witleED@sthdFBBIE : hélddAOfl ZQBEdahccC WARSP I 18GEer! SnRRIRGA UrCib gﬁrle%nt
attached to the horizontal portion 113 for securin
invegfign| whils FHér 68 showhihe device én 9g0fop tha tediogupbivritalelig-femoral
joinBpofedfsn. 106. [0024] Still referring to FIG 3A, the
pivoted structure 120 has a first support nenber 121
and a second sBpided Dawnipéon dPthednvattel y connected to
each ot her, forning the inverted V-shape and defining
f th

Th ' | d 121
o 02 AR 5 L S8 DS e
folltup;pg detemﬂ dﬁibd.tﬁptmfl dfeertale einbodimesty rap ftict inAghtish r MGhaer it will

111,  whi,l st the distal 122a e second sypport
bo piGistoftd pySlnoge %‘ﬂﬂ%ﬁ%ﬁﬁb’ieg"%oﬁ{b Bap e SPESH iRYeBHiom gy be
practifed REthbas ehdsé agpRcifid OdetaliRe Theb@brd V@RS, t ANk wi rh@ethods,
dlstal gnd 122a of the second sgg por t menber 122
procefiges, apd camponsrtsthpye ngt beshdesnribed i geteih go e Jngtsﬂor@mure the
presBBanenddp, thereby determ ning the degree of the pivot

angle theta formed by the pivoted structure 120.
[0021] FIG. 2 shows a perspective view of a variable angle limb supporting device

in accordance with one embodiment of the present invention. The device 100



(0025] I n one enbodi nent of the pivoted structure, each

support nenber 121 or 122 conprises a pivot arm at

| east one bar attached to the pivot armfor defining a
wa) anasseur f ace, and a cushion di sposed on t RerpbaRbafucss

surface for supporting the linb. [0026] FIG 3B shows

an enl arged view of the adjustnent neans 130 for

adj usting the pivot angle tsheta formed by the pivoted

structure 120 in accordance with one enbodi nent of the

present invention. The adjustnment means 130 conprises
comppriseha @ fragie dQtdispdbadepnf a sppoiltieg dirgcall0@nd inv2red Yishaped
pivhR8 sEREADT28 URRALL JTEAIDELse hofie 130 FouBhatfid] bk Yol in various

socket s carved al ong fhe nner 'su The
angnld:ﬂr tbotonk.lahdokd justreend a&:en:f I?ﬁrfer Adp@tind the plisiop afle fdi]ﬁeqb bﬂ the
v % ) tOFEE@ble to sit in any of the sockets 132, to
PIVPEH ANK lﬁ Socket joint. Once a pin-socket joint is
[posgcur ed,FIGhBARBSWE k GRllcOfievt BEthRI Aot W0 (B {nf KICE Ur €E: 840 ke
11({he base fra gg 110 is Iocked1 and the pivot angle

FRERRAISPS? FPER) SURBRRSMEHC6h LY 2pthe JsBuied siuctas LR ok J-

shab&tﬁ si@fcbur®qn 2 |h@£1 alddizohtal P&ibRe3 fuisdhRd lhOimd ‘iﬂﬁlﬁ{r‘sﬁ}ﬁﬁrtmg
he range of the pivot angle theta and the adjustable

sur @Eﬂ’ﬁa?nor Frogmyig) KT ééﬁﬂnﬂr@nmp@ﬁ%am@ﬁw@% e apfitgt, end
lli’stah:ﬁD thé RorkBhtal ?orﬁoﬁ hapadd st!?&h’ﬂ:ﬁ‘gg uﬁ\;vz{rﬂsr ﬁ.'the R 108 ﬁi;‘l@f the

in line Wﬁt on i tudinal axis of the second
vertigih BEWOTtHgG SHeshser 1t camepcizd perendicpasht iognseearbend 113b of

the RSHRBRIbGHLRA 13, hereto and operable to fit in the
i near sockets 132. I n another enbodi nent, the pin 131

[0023% r od- Sthesrermiidinerd of therbdset kanef § 10t tha gertienl sipopmigrstructure
lllf‘igfégt%?l%lg Jsﬁ’ ed. [Ig o?thé\rbe%broﬁ rdnt éﬁ]cg\{e%%rsu&vgmg%sm%ﬁrre Eplehas

tion the prvote
a lhaodt r plS| etttwbgd tfhe cadyingt aenmovegnthe 18&ides 194, Ilmstyetahmcdher

emifigRech ISt or SRR SER Jebndil B e 30 B ot TR B sion
113Sfocéeet}irmigﬁ2st?id)§@$oﬁ of thh de\ti&pﬁm oangk @bpdriig: @Eiﬁc@l’ﬂﬁt ion
4 o se fr 0, the pivot an theta i s
[00 tcr easgaﬁ 'ﬁﬁ& *tgh@a@%b%ﬁb s BWO izrtra‘fm&ﬂ%}eﬁaﬁlééi 1455 fgpport
merh8d) BNdaddhe sBeljndS{uppait MREBS m@opl%tﬁlﬁ@oxﬁﬁ&ﬁd %”eﬁéh other
ustnent, the distance fromthe ap

that d
forupgg thsi lu%g Vaq{ae% Bt Eefiping A iveinests disior be W@tabe@éé Ok the
firsﬂ-%gp((rﬂﬁfémﬁaom ik Riviotdly B3Mecled WY ML ﬁb&? dnd [ PE2H hé vOREal

odi nent, the arch portion 114 is configured as part

SUBrting giueRel LT Hily; thf%:fhétah%@ 12Re ot biasesondisupppié mpeer 832 is
marieti?euﬁﬂé’ Qﬂ&)ﬁ@ t1§t£@ﬁ51lt56§ 1190k o UaSe ?gigéellg(; e['hg gﬁ%‘ Mflion of

di stance fromthe supportlng sur
the digigl engl 188+ abjthe Beeond meipotidnanetier [ 8nigtthe aé pmhen tbtio mdntnolled

by R ftlh gpﬂig%[ ]#% t}f& g &eﬂa%nﬁ’xi {hg%.e e@ ogﬁgc Izlwot a c theta

[ 00 erspectl e VI
Wﬂﬁﬁﬂﬂﬁlmmwﬂéappantﬂﬁ@ device with nDtorlzed adjustnent

PSS | BGCRBRNEE A BLP BB RS Bl P 121 o
122 (comszufg:u A atvoomniat leadt bee Baraktychedaogie pR6{ arm for defining a planar
surface, and a cushion disposed on the planar surface for supporting the limb.

[0026] FIG. 3B shows an enlarged view of the adjustment means 130 for
adjusting the pivot angle theta formed by the pivoted structure 120 in accordance with

one embodiment of the present invention. The adjustment means 130 comprises a pin 131



100 shown in FIG 3, except for the adjustnent neans.
The notorized adjustnent neans 230 conprises a groove
232 carved along the inner surface of the arc portion
wiildpy@spbn 231 extending fromthe distal enﬂcag@ﬁmgmwmm
the second support nenber 222, the tip of which is
di sposed and operable to slide in the groove 232, an
extendabl e/retractable 7 gtructure 234 di sposed
bet ween the horizontal portion 213 of the base frame
210 and the second support menber 222 for positioning
exterdéngdeso iy Cﬁ&iiﬁ@dﬂz%ﬂ’g fbe sz sugpend tnomibeatZZomdaploraE L
4 o I [ f
soc?eecg i‘fze%li&e‘a Jlg}% @9 C%nép {r%ae ﬁgtg% aﬁgbggtilo? ﬂ4cotgﬁ? IE%S ﬁ?rﬁ% 110.
Thavidp of the @lm O3 ismireraPB3otso it hey ekthe nokdbls dBB,etbrfam abpiresocket

;om%t(ljnce puil ﬁoci f)&‘? ?sgségﬁécg tlt?sl%or?\lélh]lil ui@xrgﬁgv% 6ug p | ??‘ﬁgn the
basEﬁﬁlzne 41,90 15Thﬁk<lﬁilxhﬁhﬁla@h&ft Eﬁ@lg axetaag Iﬁeecsth:{m]g Q&détg%h 2B3e s%clkets

ciuges a nQ n 7 and a shaft oper.apl e
r Yo e A pHGPRAN? Orfte hﬁ‘g%gﬁlﬂﬁ 135 petpimlines thy Feses ghihe pivor

angﬂﬁzﬁa%ﬂﬂﬂﬂehﬁﬁil&ﬁlﬁl@'&hg{llzﬁ@ﬂt&&ﬂ threads 237c, and a second
end 237h pivotally connected to the second sup

rt
003Fnber 39900 FRBodINSRT obgE Masiha it &t 1o AdlaBGanREEBIfSt

porﬁ&f‘ﬂﬂ%ﬁi@ﬁn@é Qith tﬁpﬂogﬁfud%%%ﬂé & fle RRAEI &38s nRRBeR122 and
second end 236b with external threads 5 %o engage

a segprdpariien {Hparmandicnpetherstoxd epepble ﬁceﬁhwl;w Wegapgpkety hE2.
\Y
fn O En S Ta s PR Bab Y FPATLRE 1 SREIRR BN A e poin
sockptg £32233 conpri ses a power 233a (not shown in FIG
), a t,.s N, Fl )
[OoﬁiPect N o%&gh%&%@n%@g t té) dp?flm%% theor\s\é‘lléaruép m%tmn of the pivoted
strugioret 1281 doetro283ey {haedjusthrownmeans Esﬁsdm)lsnfam Bauat. ﬂml dmtadg-,;nd

122t1 I?)? ﬂ'tseps%&ndasﬂg‘%orrg%%}n nlalqbéﬁn'%y(f 8\/%S| ang tgogm 155'!1 &8 Eml;egltm

the bc&:‘ketl lsgecaxrse:zﬁaﬁae kjﬁpeﬁn&g@ anihe akzdg%brﬁ@n memfalde gasetffaﬁlenﬁnpmc
|sttesc ear eda.wtn the

g iae B {95tr8syt A TgBY At RS oR ot e Ptwistne Bl andthe

adjiswhdne hranrsend goh@nﬁ@md @at &ﬁm%3§t§ushﬁer@cﬂ1lé aﬁs@adme 106 the
drives the rotati on of the shaft

apex ﬂtf fga aw%@ﬁéﬂ%wﬂ@e g SYPRgEHg S lﬁf’rﬁ@t@bﬁ\@% @&I%%) is
maiR@lnagen the shaft 236 and the housing 237 via the
engagi ng t hreads causes the housing 237 to nove al ong
[00219he | ongn Psdinpzdinasat.theyproh partion 444 isxagfizead at parpefsheitte.
Tth:%lle h'é\@i%e %&ﬁ&neﬁl tl%ua%@@ﬁ hEBRIBRA St?l%%.llé L{)Prﬂﬁ{ fs%ﬁ a bR&IERRined
ding up or a groove
d1stggg fzomnth@ ﬁlilgaoy{,gl)g suﬂh@ Wos i tbmragfustbhy@;g phe\/k@pglﬁidmal length of

¢ theta is adjusted as
me§%3|reg&ﬁkﬁégb%gézﬁggi@#gﬁ%'? g]“atie side views of the
[003@kvi ce PO 44 tshowhe perspetidalyicsy pt rvacdtdd Iaeglstlmnbcmppmmg
dew%g éfltgz: gtpx e%%{ﬁ%%%t{ a%ztngsd%%(gd &Xctzee&ﬂ}? (ﬁg?r eénbo 1ment of the
presemnhvanhbxe rThetdbelce Q00 hialal il %ﬁﬁgLﬁatamfvldﬂzt&ie eadit émbodiment
stem anot ment controller, 233e is
100 N R s AR R SO ET e he e S S heans

230 cb@phRptreeddver232336.ed slods HedhheRlsuGRBLF Ble &Y $5:80h 21492 pin
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231 extending from the distal end 222a of the second support member 222, the tip of

which is disposed and operable to slide in the groove 232, an extendable/retractable



[0034] I n one enbodi ment of the coupling neans, the

coupling neans 235 is a worm gear. [0035]In one

enbodi ment of the device, the device 300 has the

wa) i @Eseext endabl e/ retractabl e structure 334

in FIG 4B for angul ar adjustnent of the pi g%?écdﬁmmss

structure 320, however, which is manually powered. A

handle is attached to the shaft 336 for manually

driving the rotation. [0036]1n another enbodi nent of

t he device, the extendable structure/retractable 234
strubisires? 3ali gselficov@h thicharzental freti@x Bndithgbasetraac Rt hgnd the

venent of i is |ocked or rel eased by | ockjng
sec il APPOY BAPR QI2 KR RSB Gy oty PUBbE SREPE PP
moBHANRH ind ¥} eRuidd 8 6RAUHANGE poidaRIBeF tRIAthREme 210, and a

enbodi nent _of the present invention. The device 500
coupling eags apP A3 COBPINEINR OfBHaRT ik H tadhg gxégndable/retractable
struSirRogiyment 100 shown in FIG 3, except that the

| ongi tudi nal | engths of the second support nenber 522
[0034hd t he FHor4E Bhetttepdy expdnsled vBvwoel thphaaterized pdinsimenoeans
23041BwA0UBIRDLS. Yo Ritlhdavidhe | furS LG

o P Tl PNl b ERe PREE DT HRES o Wiow
houpiatg#hend Dehalit 236t dperablertd lexend thetedt. Uihe hownigy2X7Hues a first end

| ' | . ' i ri: I
R L I e T
the jeqomtbtuapdrt mEOOBBIRI Tre SEfis2idviss afirgrhd23fed-otabwoofiectedgo
] aQpi ¢ ,Struc e 540 built .i he . hori z al
o W RO S SRR Bl e g b R P B e o
engdgeGitlb g, infEhel tlebels Q0P¢ of dterhonbing @3h4lhehiadden 268 ¢epiwbntly

e N e e R RS
compéiSesan fohief ab3d fhobthoh@dk Fapetd)l b esot&4338l(enghéein FIG. 4D)

elec%r%@%l&%ﬁx‘%te@atgkgé ?gxgq%,h %of M:pvmn:tr%ﬂ;rf%%cgétasi%\%{] ﬁ)gFIVCME‘.r.KE}S]} f%r

contr§G8E HeNGedBIHAGH 8 diréstloR G HROmBIR B ousliRPREARLES 10,
_be inserted thr ourgbg the pair of aligned |ock apertures
pairf beyeliggasi Xhe Hest bevehtecue? P8 55 mashrnistally wennceied ity itliggmotor

2339}5\91‘{2&&11&&&0@%&,]@%52Eg%d%glg?g{]@gg%%g,23g_her eby defining

the I ongitudina _horizontal portion 513.
[003pID039] Theoreetiescuinghs pewrs2ides BAQhwk ont dnd thievingell§0G3c
is adlisfed® DR AIBSHLLNRL rdlfn) AR R0 ppied peve
e suapep(’)r ¥ n%nl‘jo%:é 3 and The nhoo?%zbo'ﬁ@a?é g‘g‘?@iﬁ?%n f%it“%# evel
gears B85 bElwanferaatien bdi@eaniie bhalhdjustdetic pouging 237oviaklieyengdsing

r t [ rq .apex of the pi

o G by 8% RIRR AL L0 2L RISl o
to posii ot pelhéd fchoelglrputt maohphes RAR uppordD thereon, with the pin 231
slidigg 91:? éro (?o%ngaqc?r%lthé groG%chQ ?3;'20 910 t?u%sway, the position of the pivoted structure
220 and the pivot angle theta is adjusted as desired. FIG. 4C and 4D illustrate side views
of the device 260 with the extendable/retractable structure 234 at the most retracted and
extended positions respectively.

[0033] In one embodiment of the controller, the controller 233¢ is a fuzzy control
system. In another embodiment, the controiler 233¢ is an analogue control system. In yet

another embodiment, the controller 233¢ is a digital control system.



9 FIG 5A and 5B show side views of the device wth

the tel escopic structures 540 at the nost retracted

and extended positions respectively. [0040]In one
vanbodisgent of the device 500, the tel escopi ecste 168G

540 i s enployed to connect the pin 531 to the second

support nenber 520. [0041] FIG 6A shows a perspective

view of a variable angle lignb support device in

accordance with a further enbodi nent of the present

i nvention. Conpared to the enbodi ment 100 shown in
oplc. 3, Inrwe geppdigegpol fharcotplingonemps.i the soualivk psetsaliSels a
wolRkggr 650. The hol der 650 has a post 651, an arm 653

connect ed to the post, and a frane 652 supported by
[008fie ar mlg5®e ThBogimSRt @5]1h¢ glediet,ativatiéeendhthes the dthiar

ortln t ure.611l. The a

ol Rk Bl FU N T PRER i i B P gy 8t e
pivaled n@ucttlhe 3Rerigtlevaf whhﬁ ip e hudip bowdie. A hamide BSRadtRd ité) the

¢ rotated U shape and nounted to the arm 653
Sha@i?’%gzgo”%wgl %Sving B54%% G 6B shows a per spective
{oorvai] ew of It hectievint®det loﬂth%lcﬁvmé/%ha\/@ﬂ&dable Is@udtite & Rictable

ection of patell o f enor al

for the radio hj 0
234 Bimielesenpis ﬂﬁ% i *{é@ ’%efgluaﬁheg%eellwme@flo whigh isclogkegror
reldaked tyil6@&dngsi@peort menber 621, and the |ower |eg 603 on
t he sec upport penber 622, wherein the knee cap
008d4 s %E%&ﬁ @%@S%ﬁh?\ﬁe vapiable aely haab srrpsttelavise injeccprdance

wit®28t andil@r %hﬂb@&m@ﬁg be tHehgib@nf AIVERERONNS dtPicd BB KRES similar
f 1 exion. -ragfllmcassette 605 i s disposed in the

Conﬁ%zﬁﬁorswth tisecsbe enbedipent KD phown dadd6t Be womt chat the
lonBfidfl Hﬁétﬁgopﬂﬁe BlcYRA Etﬁ%oft tﬂ%nﬂ;repgﬂj ldtthe61$0?hz gl/;%rq_cﬁy 513 of

Fai sing or [owerin arm al ongt e post
the jgageifeante HO preadivstabhe br builitiy tdldseorpagiicting Sdhey &tonddaphthe

devite's r"@%tcfz lérln S:Lazﬁﬁ@lehﬁegg(%? %%'up% psErz? 15 % Bbc%grf%n?y 4 eﬁ%lgsooplc

e exposur
stiuptruesﬁﬂtbuﬂnmem hunrxomaspdm@ns lde:a“cnltel Haeadﬁ wmhd $10r Bfdeseibe@bilow
mdeta ticular enbodinents, it will be understood that the

od| nents are illustrative and that the invention
[oozepope | FIGAC sowk amibleged Hetzve:fm&ttbl\tﬁ;oﬁlﬂ‘@@ﬁﬂuﬁe Bi® b@ft in the

th presen ion. . w || becone appa 0.t hose
ho”ﬁ%\@f‘l ‘?”u‘%ﬁa%ﬁgiflﬁel frampe %Wea H?E Sﬁtased\/\HI ?llgle The delessppic
stmbmmumm BetivaigNSemii 61,2kt ah BRkAdISIReMAbEID éboﬁﬁ@m,d and
gg d]&ked tofe enconpassed within the spirit and
opeig thegeingFhesadrodingpasmbon A2 s agiyniiy m}lock RRETRIGS Fd3
qlerigfth& ReeREBsS ﬁkm' ENB OF kbhl Gin %%ﬁﬁhéﬁe@ﬂpX 1dcR&paRRE RIS dhot
claings_and is sported by the foregoing description.

showe-T1 BEBOUH) 1000 T8<H BRIBENR P4, odies pRcHS igoeerAbledp pe
insefb@iHTBuch tANpHeyd z@ﬁnéaolroc@ e'e 095 & fid P rdI R HobiBYS of the

angular p03|t|ons t he
receiving member 541 and extcndmg member 542, thereby defining the longitudinal

length of the horizontal portion 513.

[0039] The telescopic structures 540 of the device 500 are so configured that the
length of the second support member 522 and the horizontal portion 513 of the base
frame 510 can be adjusted proportionally. As a result, the distance H from the apex of the

pivot structure 520 to the supporting surface 506 is maintained throughout adjustment.



conpri si ng: a base frane di sposed on a
supporting surface; the base frane is so configured to
have a J-shaped structure, wherein the J-shaped
W fuu9isegee conprises a horizontal portion mnpgugbﬂwg§m&m
end and a second end, and an arc portion extendi ng
fromthe first end of the horizontal portion and
stretchi ng upwards; g an inverted V-shaped
pi voted structure nounted on the base frane, the
i nverted V-shaped pivoted structure having: a first
FIGs oppoxdtShembesidawits af theskealce evitdh thenttleacopicoxiuptates SAY at the
th a distal end and a
e first support nenber
[oma)md t he s em@mhlﬁ)dmmt tof nendericase), phy adlabdpic comneet®d is
t hei r proxi nal for V sh and defi ni ng
emgly d\}%PO"é‘ﬁ@tltE‘ * PREPERGRy Se&ﬂmg%wgmbaﬁe a8 2™ her i n
oodipe di stras. €NehdRfs iﬁkesp%ét[v%tw&%dﬂp@{?dnaﬁﬁmgé lih® sappRl @ice
to the second end of the horizontal portion of the

in apcqfaedvigh AuUdFhvecrRtodinent (i sthe PFoaFRE; invgRbon. Compared to the

em%ﬁﬁ@rﬁt Roé El%vﬂi sk, ende @Ew&@@cﬁﬁgﬁmowﬁﬁb@ atdeMBRAREY hdl&er
coup ed to the arc portlono the J-sha structure

5TGhY hdt5 498 s sy Gahgan S O53GMGHAR LGB Eng 6 ame 652
sup?rﬂ}:eldsb th(l}%a H‘@s:',e glgté%ﬁe&%%g rx?@%&cﬁlhﬁ? g{ré;gmt%%?tttﬁ% %E%"?f &Y Qex‘%al
supgor g peugtuse ﬁl;thllpp @rm 653 is opebpdrcctiowitoh @b(pqt ﬂmpoaqﬁlémd move
Mmggﬁgg?gg{ andpé$Qk%ef%%%%H?6§§%pﬁ%b§g§%gggpg?gﬁ§o q%ﬁgd
moﬂﬁ@ft&pﬁbmﬁawimmhesﬁsb configured that the hei ght
omth oint_of the inv e e i.yated . .

o] O OSBRI Y e OB D
in LB@ itbd the Lﬁflogrlqﬁnd)pﬁ)ﬁacfm;aﬁﬁ patsliortenivtaijoiad Thhemptrheg pIY of a

ng usted. 2. The_ devi ccording.to .
parigiichh s PRt o e Bt SR ibgotls b e ReL e P & e
secadaesuppdlch@mbavazzg whbRirC@Bkese edp dohas Qﬁiplﬁt@i)d)rnfhe Qlizse)t Bethe

i nverted V-shaped pivoted structure; g%ﬁ Hg
pivased e ?%rﬁletiﬂﬁ‘itﬁ‘&g‘elt@%@fwf%%dﬁ do g@ ol ?&B‘fb ray
ﬁhﬂ%@@cé 608is & E]ﬁs&ﬁ'\ﬁ' R HAGE 58I NG JoSiti6h BF M dilm WhRER] (FD:: can
base frame further conprises a vertical sup ortln%
e

be aémstsrétbm PEoHBY the grma abQhEPR3 widorftyeising et loweringbihp whtllang
t 1
PR RGBS L B0 VRPRONIS Ly M G
603@\1%& piojeptionpreetsado lwllméh@@moatee tcdbodeng to claim
{00 } wher H}lcttlﬂﬁ%\é&y n@éﬂuoﬁll’l&pl%eh l4PGiBLd Wit H:%c?edc@ to particular

rectang
embodiments, it will be understood that the embodiments are illustrative and that the

mo& rgl acteﬁec n:gcndeg Bos1t1%§ngesgecﬁw{i

invention scope is not so limited. Alternative embodiments of the present invention will
become apparent to those having ordinary skill in the art to which the present invention
pertains. Such alternate embodiments are considered to be encompassed within the spirit
and scope of the present invention. Accordingly, the scope of the present invention is

described by the appended claims and is sported by the foregoing description.



5. The device according to claim.1, wherein the-base.

frame further conprises -at | east one crosspi ece %‘TISGZGOB/ODGUSS
attached to the horizontal portl on .for stabili zi g%cgve%soctoberzeos
contact between the base framdfand the supportr n

surface. 6. The device according to claiml, SﬁedoBy

each support nenber of the pivoted structure -

conprises: a pivot arm at IE st one bar attached to

the pivot armfor defining aPM&har surface; and a

cushi on di sposed on the planar surface for supporting

the linp. 7..The device acc ing to claim:1, wherein
tﬂe adj‘l‘fg% (Iz%lr?te ﬁ%asr‘t‘gp% A g@g in, vapqys aneplpr grosisieescethe device
cabmpdsipn the arc .portion of the base frame; and a pin -

extende fromthe distal end of the second support
menber 2 base framy,dispqspd piha senpaitiag serfateiothe bire fpine is so conﬁgured to

omsreab U-@hatp@d %trﬁcthr@ @ﬂé&exﬁf’rhé P&a?ﬁg&fq&: ets gonﬁ%rsés o LS portxon

the pivot angle theta between and seco
s fthor firshenbandsa sgondrend, stalvincaee acrtion ditanlinfromahdfiit end of the

mgflfdngalb&%oﬂ'aﬂdktﬁehc-ﬁ r%h%&gr% 9. The device according to

claim wher el r od- shaped. Anended Sheet
[ PEA/ AUan REPHSEY008/QI08E strBRemahuetkdSnht 0RRMradR0fhe inverted

Clveﬁlgpc%oﬁyoted structure having:
| ‘a first support member with a distal end and a prqximal'end; and
a second support member with a distal end and a proximal end; A
wherein the first support member and the second support member are
pivotally connected by their proximal ends, forming a V' shape and defining a
pivot angle theta and an apex point;
wherein the distal end of the first support member is coupled to the second
end of the horizontal portion of the J-shaped structure of the base frame; and
wherein the distal end of the second support member is coupled to the arc
portion of the J-shaped structure of the base frame and
adjustment means for adjustmg the engagcment posttxon of the distal end of the
second support member on the arc portion of the J-shaped structure;
thereby the pivot angle theta between the first and second support members is
adjusted; and at the same time, the arc portion of the J-shaped structure’is so conﬁgured
| that the height from the apex point of the inverted V-shaped pivoted structure to the
supporting surface the horizontal portion of the base frame is maintained when the pivot

angle thetas are adjusted. ‘

2. The device according to clarm 1, wherein the ach portion is part of a circle, the

circle having

the center at the apex point of the inverted V-shaped pivoted structure; and

Amended Sheet
PEA/AU



10. The device according to claiml, wherein the :

adj ust ment means conprises: a groove carved along t /SG2008/000038
. arc portion of the base frane;* ~a pin ext eﬁgl? ed 8 October 2008
_fromthe distal end of the secdnd support nenber &5

pin having the distal end disposed and restrai nedef Copy
the groove and operable to slide therein; and an -

ext endakd ghebd;ackahl 68l e di sposed and |inking
bet ween t he gasfgé’p?lr glrlwlgng&ﬁ%q%&lé{hsoéggﬁgwg ﬁ'ﬁﬁ??% “?ﬁ??r}’ﬁ’ér;
wherein the | ongitudinal |ength of the - -

d : t ruct I.s adj ustable, so as
Coad uf (e SPOERL To RloB ek ket 1 b dmantrdEctmprise o
- swport supprtier sructuldhavidie ldew 6@ RS & dl &t ARa LA of the base
10 vvhercgi n thesﬁgt evﬁg bl egﬁet ractabl e structure has a
£ i TFA4S- At URPSE BRtGO8 ‘?'b[*\‘i 3! 1epd ebHsdistepnost meraber is pivotally
haohzortal portion of the base frame and the second
support nenber respectively. - 12.The device aqcordlng
to claim 10, wherein the extendabl e/retractable
SUL UCT UhHE deBicOREOARAE 1 Qafi! R a . -
tel escopic mechant sni bui fat%tﬁ(re\%{nﬁ{l. tqesgler%aé HBRAPE glgucture is
ofretanghii-smpedaher ei n t he ext endabl e/ retract abl e
structure conprises: a hollow housing having internal
t hreads; and a shaft extending into the holl ow _
héusi nghadayideasiandingsct @rimal, wherciratis bhse fraggadion dorhhies at least

[ . her eof.; . rei.n.rotation of-

Lo ERSpIL bR LR ekronil agioR 0t Seigins B sapaticsoveen the
| dmgiftandiandtherromembmtsucthed he shaft W thin the housi ng, -
so as to adjust the longitudinal |length of the

ext endabl e/retractabl e structure. 14. The device

aécor dTingddvicecdcasrttthg 13, cladier, eiirdil@ach support member of the pivoted
ext endabl e/retractabl e structure further conprises: a

O S SBI®tini t for driving the rotation of either:
t he shapitot@Fmt he - housi ng; and a coupling neans
for transferring rotary notion generated by the

ot or | ¥ &EHORS b attaehsd & thaeivot fren fohddfiningra pléver hofsé: agd

PCT/ S@&Qﬁél@@@&@é@d on the plahar surface for supporting the limb.

7. The device according to claim 1, wherein the adjustment means comprises:
a plurality of sockets carved on the arc portion of the base frame; and
a pin egtended from the distal end of the second support member;
wherein the distal end of the pin is operable to sit in any of the sockets so as to

adjust the pivot angle theta between the first and second support members.

8. The device according to claim 7, wherein the pin is T—shaped
9. The device according to claim 7, wherein the pin is rod-shaped.
Amended Sheet

IPEA/AU



13Recei ved 8 Cctober 2008 C ean Copy 15. The device
according to claim 14, wherein the notorization uni T/SG2008/000038

conprises: a power; a notor electronically conne tober 2008
V\n{rﬁ the power; and a control llér for controlllngﬁﬁ ived 8 Octobe

and rotation direction of the motor. 16. The devi dgean Copy
according to claiml1l5, wherein the control | er |s a

Th devj ce .accordi ng
f:lulg)lzlr/n ?gl@td mﬁt}‘? gc‘%é?@] dﬂ%‘to ?:Sl;érn et‘erelm 4hg adjustment %comprises
controla gg@ks@etmveclslgngﬂne dntea\mme ofithe Ghgd fighet 0 cl ai m 15,

t,r i tal c nt r ol system
ther o L BRTRN B Aty Bl b Mo e i e pin i
cdhqadilstagenn‘ﬁl%msdd&nﬁréﬁﬁﬁm@lf in hﬁ\g%ovaa&? e3abl- shi&gemm and

ce accor to claim14, wherein e cou
e ?ﬂbgfgmctabl%trucmrfed@mtenchbeignmmg/eem:harbﬁse frame

oned e sségggun{ﬁ pbriZRemiiperein the | ongl tudi nal | ength of.
the pin | S adp ustabl e by a tel escopi ¢ nmechani sm built

t her ei fherepp therplongiadingl leratlor ofi e taxteadqbl@mea@:iblct heructure is
Plagefabi8 %oGk & MBust MAGHRE the Rl TR o] Becond support mernbers.

1. The device according to claim 10, wherein the extendable/retractable structure has
a first and a second end pivotally connected to the horizontal portion of the base frame

and the second suppoft member respectively.

12, The device according to claim 10, wherein the extendable/retractable structure ig

operable to extend/retract by a telescopic mechanism built therein.

13.  The apparatus of claim 12, wherein the extendable/retractable structure comprises:

a hollow housing having internal threéds; and

a shaft extending into the hollow housing and having external threads for engaging
the internal threads thereof; |

wherem rotation of cither the shaft or the housing is operable to cause longitudinal
movement of the shaft within the housing, so as to adjust the iongltudmal iength of the

extendable/retractable structure.

14.  The device according to claims 13, wherein the.extendabie/retractable structure
further comprises:
a motorization unit for driving the rotation of either the shaft or the housing; and
a coupling means for transferring rotary motion generated by the motorization unit

to either the shaft or the housing;

Amended Sheet
IPEA/AU



| engt hs of the second support nmenber and the
hori zontal portion of the base franme are adjustabl 3’&/862098/000038
tel escopi ¢ nechanisns built therein, so as to SU#E [Ld 8 October 2008
linbs of various |engths. 2313The device accor dI'hg g
claim21l or 22, wherein the tel escopi c nechani s@lean Copy
conpriées a receiving nenbgr having a Egcg 2ferture

| SO e tober
i ext end g rebae BB R Rbi TRy RSBy
recei vRRgWeRenber, and haV|ng a plurality of Iock

aper { Us Bl Rngo LA, LANGLLHGLNGL: Sks ol gnabl e wi th

t he | ock apertur and a

| ocki ng cqmmnexpfer albtrelling sjed ams@fatueﬂ diBtOH AR Of
the aligned | ock apertures so as to lock relative

nmovenent of - extendi ng nenber to the receiving nenber.

246. Thehddwice ac@edify BidMmt19, @Mfeif fhel B8N IL &8 ontrols stem.
cl ai ms, which furtﬁ%r conprises a detachab% 4H£%§ 4

25. The devi ce according to claim 24, wherein the

deyachakd @evﬁ‘éla@@&di‘ﬁgwqﬂaﬁﬁsﬁ @h e5lind$ (%lﬁlg)g}? s agrﬁgalogue control

connected to the baSe frane; a ver
pfXfBal |y attached to the post 26. The ' device
according claim?25, whereinthe vertical franme is

operabl e to be noved
18. The device according to claim 15, wherein the controller is a digital control

‘systent,

19.  The device according to claim 14, wherein the cbupiing means is a set of bevel

. gears.
20.  The device according to claim 14, wherein the coupling means is worm gears.

21, The device according to any one of claims 7-20, wherein the Alongitudinai length of

the pin is adjustable by a telescopic mechanism built therein.

22.  The device according to any one of the preceding claims, wherein the longitudinal
lengths of the second support member and the horizontal portion of the base frame are

adjustable by telescopic mechanisms built therein, so as to support limbs of various

tengths,

23, The device according to claim 21 or 22, wherein the telescopic mechanism
comprises: '

a receiving member having a lock aperture;

Amended Sheet
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along or parallel to the |ongitudinal axis of the
post. 27. The device ‘according to claim25 or 26,

| d a_X-F@}/SG2008/000038
}/mle:neggsggft\éertl cal frame is operabl e to ho Recelve%/SOctoberzoos
i

Clean Copy

an extending member slidably positioned in the recetving member, aﬁd having a
plurality of lock apertures along the longitudinal axis alignable with the lock aperture in
the receiving member; and

a locking pin operable to be inserted through a pair of the aligned lock apertures so

as to lock relative movement of extending member to the receiving member,

24.  The device according to any of the preceding claims, which further comprises a
detachable holder. '

25, The device éccording to claim 24, wherein the detachable holder comprises:
a post detachably connected to the base frame; and

a vertical frame'pivotally attached to the post.

26.  The device according claim 25, wherein the vertical framc is operable to be moved

along or parallel to the longitudinal axis of the post.

27.  The device according to claim 25 or 26, wherein the vertical frame is operable to

hold a X-ray film cassette.

Amended Sheet
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