VARI ABLE ANGLE LI MB SUPPORT Field of the Invention
[ 0001] The present invention generally relates to a
wa@lewpoes8PDr supporting a linb in various angul B€T/SG2008/000038
positions, especially for supporting a lower linb in
radi ographi c projection of the patello-fenoral joint.
Background of the Inventionl 0002] Radi ographic
projection of the patello-fenoral joint is currently
the best projection to denonstrate patell o-fenora
pat hol ogi es, peARIABLE ANGLE 1AMRSEPPAREN of
patello-fennral di sorders such as chondronal aci a and
recurrent subluxation. In common nedical practice, a
patient's |ower |inbField sfihednvestidty a conventiona
fixed angle support, which provides a fixed
knee-fl exi on of 30-40 degree between the |ong axis of
[000dhe ti bi Hleéﬁaseph@vmﬁw@ gerpallyrelaigs tg @ dgivice Wr ﬁ@moz@m glimb in
0 r t
VaI‘IJ?)<u§ %\%‘xgspaggosﬁl gﬁ}eg%l%aft’%?e rrg[in% aI%I g(;\%e? gl% r?dlographlc
;ndeaﬂmaﬂﬁhepﬂemaﬁﬁmmﬁLmhﬁ penetrated X-ray beam [0003]
FIG 1 shows two types of conventional fixed angle
supports, each having a fixed supporting angle theta
in arange of 30-40 ge@i®Gundbf NRUIRehfien 30- 40 degree
knee-flexion is sufficient for denonstration of the
patel |l o-fenoral joint space, it may not be optiml for
rtain 4
000 Dt o, BRYeoAINAL potcAEmaih 1B I Gy She bes
projpettonl tooddreonstrate matd}oemnomaispmolvges qmtlcif}@i)eﬁst}&f evaluation of
neefl e ion or f ostic, i nformat
patefl TEmgTal e wicthan pndioRan PHIE B Rl SR BR ¢ Pocommon

medidal t ﬁcti?:@t 'aeﬁﬁnehﬁs Wéra%ﬁ’lsrs‘%@ﬁbﬁé& %%f' Y c@h%rﬁ%hﬁloﬂx&f angle
e reg ui r ed

t he h.rgljneCtIOher&e rrPalrst
suppomf,ov porvidesra ﬁmﬂghmr&exwmq 69réowgr®metwe@1 thedong axis of

the 08 e, Rt i e R o e BRSO s the
patell@&*eﬂnbreﬂ?ﬁ01hf®aéb3WIﬁlBttheSpﬁIT&f Mafbally®ldswant c8Betldd8@apture the

resent invention provides a linb support with a
Iwnﬁﬁﬁﬁﬁxﬂﬁﬁ §eaf adj ustability to support a linmb at

[ooo};‘lfi‘Ir I ous 13RYYIAEWPRRS KpROSE col¥Entid AP HRUPRAIL sGHIPL! GEF 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 to 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.



base frame di sposed on a supporting surface, a pivoted
structure in an inverted V-shape nounted on the base
WO e@aedsey supporting the linb at various pivoRCHIGL088/000038
and adj ustnent nmeans for adjusting the pivot angle of
the pivoted structure, wherein the distance fromthe
apex of the pivoted structure to the supporting
surface is maintained for different pivot angles. The
pi voted structure conprises a first_support nenber and
a second support msmaRarypf &g Iayentian, ot al |y connect ed
to each other, formng the inverted V-shape. Wen the
support is used to support a lower linb in
[ooospdi ogr dfffe pregemj mwtntiom pfovides Ppindd kaproetnoiithl a jbedadt range of

adEATHIY €8 PO b ot S DEHG: BOA Y oRse T e itbrunport comprises a
basd' RERRNEERAAHbS Q%uﬁﬁ%ﬁggmé&, SioivAdd MRl q@a{lgﬁ{%@ V-shape

angl es. "Therefore, justnment is require
moundé¢dylon dfe bhe fadicofut swposttg dee. 1in(D 6] vatioun mitvatgartgdes, and

.one aspect of the.invention, therge.is provided a |i .
o5 QBP0 e S B el i pRoRi A o fe. Whein the
distSdde YFdnh! 1R apeR o€ fheGRIREH S@Sctire RO ileZRiRhattin Qltth@Ns hidintained for
contact with the supporting surface, and an arc

diffeyspt piyat englendT gy Piveiesr siictup compaises A fime seiportamemher and a
i p i I t .
secdld, ifpole, FihtRRP AR, BRTBRBuly PUBROEA BE, P’ O, forming the
invettedt Wsheped Wheti hike segpondissugedonot suppotver ldveer limb in radiographic
maneuver.abl e al ong the ar¢ portion af the base frame. . .
ProjegitT7 ! I&@cﬁﬂtﬁf%%nt%ala)ﬁa%@ﬁ rslafieg pogfio _l‘?g ﬂm%tﬁlﬁq-gemoral joint
with R&p&tits the Qﬁﬁéﬂ%gasdrfa'ap rSHMRE ruhehaWE@c[ &lfingd Pgoj@cﬁri%gs at various

portion of the base frane is part of a circ
kneeiflesios anglest Hleereford, o adjustrhent apequivéd tchhe icight efithe radioactive
structure, which is of a pre-determ ned distance from
SOUKe supporting surface; and the radi us being the

[oodsfngt h oA cdoliding &5 enslaspe@iRithe IREREIn, thROABhroMNe® b Finsupport

to yet another aspect of the invention, there is o
whegeigheease dramaiassupbpliaped sipeivisi whichecoadirises arberizomted pertion in

i ' of . ;Socket ry C .
confTRHL 35S ALK S SBEHE S 456 O bRy B G ri
the disgdl @hd exfdhofirdt Bapsac arehbet poQpportedrbe rthe Wherwital pobtgon of the
baseS%St al end of the pin js operable to sjt .in any

) . of the
aes Whils thesdistgl epd qfidhe sasangsunpertngnkerie Magek etahle aHOng the
arc botish 020K e a9Rcsupport nenbers. [ 0009] According to
not her aspect of the invention, there is provided a

[00071 nb According to another aspect of the invention, there is provided a limb
support, wherein the arc portion of the base frame is part of a circle. The circle has the
center at the apex of the pivoted structure, which is of a pre-determined distance from the
supporting surface; and the radius being the length of the second support member.

[0008] According to yet another aspect of the invention, there is provided a limb
support, wherein the adjustment means comprises a plurality of sockets carved on the arc
portion of the base frame, and a pin extended 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 between the first and second support members.



support, wherein the adjustnment neans conprises a

groove carved along the arc portion of the base frane,
w@2n9esse ended fromthe distal end of the secPeiiSG2008/000038

support nenber, the pin having the distal end disposed

and restrained in the groove and operable to slide

therein, and an extendabl e/getractable structure

di sposed and |inking between the base frame and the

second support nenber; wherein the |ongitudinal |ength
[000gif t he axtendiwbiceinathemetpatt of tter myention, itherads psivadadea limb

so as to adjust the pivot angl e between th Lr and.__ ..
o St B s et Pt BT B8 ot e 2orton
of Y80 Hakked bR &aeiRi! ford iRd/giktal End §f BRSEEIMSupSort member, the

extend/retract by a tel escopic nmechani sm built

pin harvngithe distal gndtdisposedriondirestrainedtingthe groove and operable to slide

5 SRS R BP0 Al AL T8 48 e

fram@ lahdDthsUpgrehtl, sydpRktEinferhte; |viigéih Utdiendbndiwaguhdemdth of the
the second support nenper and the hogrizontal portion
extepgablafietrpgigllerstriiptire seadauiable, #p1a6 1@ adiygt 16 Payb gBgle between the
ﬁrstI WPS &Jngy ?ﬁsﬂ QS nlleqﬁ't%rQSIn o, O%lﬁb olal Bt extérﬂﬁble_/retractable
Iengtﬁ adj ustnment 1s Achieved y teleséopi ¢ nechani sns
strudtuiielis opdrebleitm exteOd/iditacAby atelestgpicanéahaikmrbualh ttehen. In another

aspect of the.invention, there .is provided a linb
embg%%waﬁtttw Pies fe_gfaﬁb‘?q @é%oq%“%?é‘_t achabl e hol der. Vhen
po1bjhe |1 macSHRRY fo Yot alSBEr Adpedtast (R vehtich, Mieé @chrofide®h limb

the patello-fenoral joint, the holder is operable to
suppient, dwhdreinXthey Igngitedinak Jengths of nthentecertb sppashtmembgs and the

.det achapl e r.c rises ri . | Yo

horigERASRRNGT cf b4 SaC R R RUUR L o o PHARNAR dorions

lengftisvi Gl emddiraede thetlength adjussient trachizived by tdléseopic hagghanisms
filmcassette. [0012] The objectives and advant ages of

buil¢ therepk esent i nvention will beconme apparent fromthe

[001};];’I | ow %cgﬁﬁr?%\}oteﬁu&%g ﬁg@giﬂ&%geafoﬁﬁp%eﬂﬁgﬁ,sthyg% ??SVided a

connect’i on nying draw ngs. Brie
limtDappoitpfirther obmptisesDy dethcigbld BAdd] Whe therledb support is used in

TR ST ) oSG BT S ot e x.
ray B QAR8AL.9H HRS &hPodimBntihe RethéteBle B18Er8e¥prises 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.



nuneral s denote |ike elenments.[0014] FIG 1 shows two

conventional fixed angle supports for the radi ographic
wQaioehdas9d enoral projection. [0015] FIG 2 shom&I/aG2008/000038

perspective view of a variable angle |inb support

device in accordance with one enbodi nment of the

present invention. [0016] FIG 3A shows a side view of

the device in FIG 2, |IIust4rat|ng the relative notion

of the second support menber during angul ar adj ustnent

of the device, whilst FIG 3B shows an enl arged view

of the just ment nmeans i accaord one e di,ment,. .
0t 1 ho STGeTOTH R OH B B REIe SHPRSFB DT e Tadiographic
pategg_rf&ﬁ&gw ;‘ec‘ﬁbﬁ_w of a variable angle |inmb supporting

device wth notori zed adj ust nent neans i n accordance

[0016f t h andiGe? skowva perspectivt vidve ofJa gariable angle Hmbowppert device in

e SaRA 045 3R ARG Ul B! L2 ) ot o

[oo16levi ce MGh3Arsﬁow§tae§miﬁhbﬁ/df%é a@vﬁ@bﬂnq:let DU tustretirt the relative
the nost retracted and_ extended positions

motiopsifelbe ispeqnd. smemg}lemb@sdwm anghlaRndigmmer ofethgi dayice, whilst
FIG oif'B @h&@% éﬁ%ﬁrg@&% QY ﬂ{% jﬂ%ﬂﬁé&t .L, ﬁ?aécgfdtaﬁyé; gl%,r éﬂlﬂ&ilment

I'n-accor dance
ofﬂmmédeﬁfmeﬂ’am ment of the present invention; FIG 5C

shows a g&esco | c structure of th(fa base rami
0017l FI Gs. Fnayss a[%&@f’“ﬁ aievs AT anyar@ab %E’é‘@t sypporting
devi¥é %h%ot%n‘é@d h?*agﬁe"ﬁ’@ Hend i RccoHRREE ’imtﬂea}hbﬁﬁr ‘éthBdﬁ‘nent of the

det achabl e I n accordance with a
presenttipvintions FKB 4thshewese pxplodadeviewad, the\mqt@ueﬂl g@juséBent means;

he d e in e for .the
and JARAC SR B O pomp e BE P dePite i BhE Batsopstipreipotable
stru@firetdf hel Iﬁtdﬁ@étkewtbc{ % enlibE pBiGSRREsPebRIN.I ON May be
understood nore readily by referencé to the follow ng

[0018kt ai | edIdasc¥A prd R sbewslervaews ehbratiabbnangleolimbisapport device
for §u§¥tfrmlg ?ﬁbs{ﬁ'ﬁ%& nt IExtl W 1l1 lac%%d#ﬁ? ﬁ&elﬁl p}p ?gn& rtéh?bc‘o ment of the

e re eva art esen I nven
presemyintentiphABLG. S s Widlest fi6 stradi@ei Jfithe Bsedtdnse sHoﬂvn in FIGs.

5A a%ttheBr. i nstances, well-known nethods,
[0019] FIG. 6A shows a perspective view of a variable angle limb support device
with a detachable holder in accordance with a further embodiment of the present
invention, whilst FIG. 6B shows the device in use for the radiographic patello-femoral
joint projection.

Detailed Description of the Invention

[0020] The present invention may be understood more readily by reference to the
following detailed description of certain embodiments of the invention. However, it will
be understood by those skilled in the relevant art that the present invention may be
practised without these specific details. In other instances, well-known methods,
procedures, and components have not been described in detail so as not to obscure the
present invention.

[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



procedures, and conponents have not been described in
detail so as not to obscure the present invention.
WO 021096804 G 2 shows a perspective view of a vRCT/&6:2088/000038
angle |linmb supporting device in accordance with one
enbodi nent of the present invention. The device
100conpri ses a base franme 130 di sposed on a supporting
surface 106, an inverted V-shaped pivoted structure
120 nounted on the base franme 110 for supporting the
compiisss ai base diraneull Oadigpdsad opassubpating sarfabeakdi6y st msietted V-shaped

pivogpcﬁ%iugmollggr ad st [ ‘31%[ t he§p| vot afng\gl&pg&é%gtgg?@ he  ous
angWAre¥sifons, rtﬁldda“e‘iﬁs@xﬁeﬂtqgedﬂg lgb@or gd usHﬁ@ tR@pRof EI?g'I@ félrﬂ&d by the

conprises a vertical supporting dructure 111,
pivofedstirampeie $2¢.uct ure 112. The Jshaped structure 112 has

hor i t 13. di
00281, ppor t PG SOrPavE S19E° Fisdt SLiBvrh PP e iRy The bage frame
110 *bmpHASstd Oéru&élélsu@pbleﬁhgl SHGCAEOM B dnidr=S-siendd kdaurf 1120 he J-
hori zont al Eortl on 113 and stretchi ng upwards. The

shapeggifucierg) 112 jhas of h@%@l\t@rmr@am 143 shiznosech gnsthe (plangF gupporting
surfgc%,llt(ks nGPARSGE d R?rjj %}?}Jz %8%%& lﬁﬁ&gé%lgn%nﬂoﬂllg’ﬁrst end

or 1 zon pOf
113eobddi Irivonted pt)i‘tﬁ)nb]alﬁearﬁd sirecHiig) uptvhelsy€hd loedr end 111a of the

orting structyre.111 is rectangl e shaped. In
verdERRp BT LL i EoWsF et PR HBRY g Sepibend 413b of
theﬂé&oﬁﬁﬁ &tibAngs.e 115 attached for carrying and novi ng
t he deV| ce 100. In yet another enbodi nent, a

[002B)or i zo nﬂralon@ ¢mb<s¢nmt30f the pasepfeara¢ L0, dhd Vertieal a@pr@éjtlngastructure

111 3 J%ﬁt%l?grle 8$ ngaé1v }&egnﬁf%)égl feo Ec, the egé'lrrgl %PP}%SIEQ ﬁ?lécci::lére 111 has
a hddie 1[1@0314f1ch8a| for catdng i ad &Iﬂ)vﬁi&theg/&evkbelm vii gdt another
structure 120 has a _first support nenber 121 and a

embedigesal adipsizontal frostriecets perme eulprly atieshed &9 By hosizaniahportion
V;
113 o 8uridelf Bl shborlHIRG 1 EeqT100\APRs Sibopfing Qe 306,
[0028uppor t Stifnteésrrid ko i Gpidvgttht Ipyvatah sected M0t lmst ddirst support
per..end, 111b of the verti cal ortin tructure
menypy 12l eRendyisupert éﬁﬁhﬁﬁzﬁzggp‘io@ys dergieet %ﬁdﬁpwb other,
fomﬁﬁg’&ﬁ:r invedted ¥-s Hﬁféeéh\dede@ﬂ?ﬁr?g a@bi%garlgﬁeth@fac TROUistPBnd 1412 of the

the base frame 110. The relative position of the
ﬁrstdsuppca't member 22h 1&)101vmliy§enm¢®bdswnb diret uprsrignd 110k of ghe vertical

supptolgtmg B tﬂ? IH'SL% thedisRe cP ulea of the second support member 122 is
maneuverable along the arc portion 114 of the base frame 110. The relative position of
the distal end 122a of the second support member 122 to the arc portion 114 is controlled
by the adjustment means 130, thereby determining the degree of the pivot angle theta
formed by the pivoted structure 120.

[0025] In one embodiment of the pivoted structure, each support member 121 or
122 comprises a pivot arm, at least one bar attached to the pivot 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



by the adjustnment neans 130, thereby determ ning the
degree of the pivot angle theta forned by the pivoted
W@ R0go9aee 120. [ 0025] In one enbodi ment of theCPRGEVE 00038
structure, each support nenber 121 or 122 conprises a
pivot arm at |east one bar attached to the pivot arm
for defining a planar surfage, and a cushi on di sposed
on the planar surface for supporting the linb. [0026]
FIG 3B shows an enlarged view of the adjustnent neans
exterldifg from thjdistalieng ¥22e qfiitheotecand buppbtienenberrldddarsya plueality of

ed strycture 120 i dance
sockBisaa B U104 e IFFESEES PuBRRTORroh 1S s frame 110,
The ®paTShd 3fh SO dRBb1& 1Pk ird e F BleKoblebtd 19INth tf@m‘ii laSfidtlsocket
end 122a of the second support nenmber 122, and

jointpOucah pinysaketjoukds sectuBR, terposiion|od g piketed ﬁﬁwtured 120 on the

base-liU o aigﬂ 89;10%: eZl %{1 eg{illvlogalzﬁi%dhaegaﬁ gtt?}%db?ﬁelgcafa&? otlth% sockets

132 bivRg RS kRt Sortidh 114 ffthE Base fhie 990 kRteriiestthe amge oft the pivot
pi n-socket joint is secured, the position of the

anglpihﬁéﬁt@@ the pdigstablecngolor Bretvile base franme 110 is
[0021{' ocked, Iﬁa%g t oleﬁﬁﬂ %gp I‘rhﬁltegp bﬁBfl' féeﬁ Fs)la}]%ﬁ ha\ﬁrn%r a first

ocat i on e SOC al on e arc
portioh 1Ble ibHse withahe ldkigﬁludmhbm ofthe tsbepndanpeortifig hieeber 122 and

2 Se({ol@\éOt ?qr}h e theta a lﬁeﬁgeers%d%rﬁegp%?a{ﬁe E@tullﬁaﬁ lint e:rsv&e,[S 132,
In af[otﬁ&a&ﬁgodlﬂ@iﬂ Mgk Birf 1361 RAILhA Witha foind 'tiﬂ)eﬁtﬂntghntztﬁ@ point

l'ongi tudi nal axis of the second supporting nmember
sockatsd33. second portl on 131b per pendi cul ar thereto and

vt 2P S T I8 ) BB AT

strucfthﬂetml)&ohﬁoﬂétﬁbj@ ﬂh&idjﬁﬂﬁiéﬁt ﬁwér&&?y()h@ﬁlli&haf&dmﬂ&h&hé disgal end
back to FIG 3A the relative m)tl on of the pjvoted
1225 pf thersgeand1 ppers Mesabardd 240y mave é}H}VGEdtS BftheraEnk 11§ docked in

the §o%kétl i#sctl(gs%%%j thfvég)%gr EH(? oflt ta@l: s n 1] gaOfotfle bh& 1?%%9 :ng, the

'S rmve the pin
p1V0|t @ﬁgledhd:tl i$ decrsasedeAnd 3Re (afc.opﬁ’tloh d1thd thppese Badedfl0 and the

the arc portjon 114 o base fra 110, the,.pivo
adJuatﬁg‘mé TRt 430 Sres e CoRdmed A doriae et B 4 from the

apex O n%x@ gﬁ)%tédrs%%tu}é- P2@RAHEREp RTINS SJUTBRE 108 @bt sAin & BIGBA) is

ured that during adjustnment, the distance from
mainthinedpex of the pivoted structure 120 to the

[()Ozgll'lpm)r t IIIr1] Bné lélrnﬁaa&menQEih AR psc’)lr]t“i)(\)l\rlln 114{1 isl:clo%lgér@i ais %art of a circle.
The circle has the center at the apex of the pivoted structure, which is of a pre-determined
distance from the supporting surface 106; and the radius being the longitudinal length of
the second support member 122 plus that of the pin 131.

[0030] FIG. 4A shows a perspective view of a variable angle limb supporting
device with motorized adjustment means in accordance with another embodiment of the
present invention. The device 200 has a similar configuration with the early embodiment
100 shown in FIG. 3, except for the adjustment means. The motorized adjustment means
230 comprises a groove 232 carved along the inner surface of the arc portion 214, a pin
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



mai nt ai ned. [0029] In one enbodi nent, the arch portion
114 is configured as part of a circle. The circle has
w0 b@ogisver at the apex of the pivoted struct uPEr/SGN08M0038

is of a pre-determ ned distance fromthe supporting
surface 106; and the radi us being the |ongitudinal
| ength of the second suppor$y nenber 122 plus that of
the pin 131. [0030] FIG 4A shows a perspective view
of a variable angle |linb supporting device with

struciit Q38H deghosdj begtvaanthe heainsntanpa@tion Zt&nﬁ thevhiasd fram@tZi@ rand the
enbodi ment of the present. .invention. e device 2

sccoo DG NEEDCEORP gl ROPUAEL fet AOBSr TPoBiTE BIRER (222 2
mot&%gtl&hﬁﬂﬁ?i’:@ Efed §r th@’h%ﬁ%ntgl%orﬁ&%ﬁﬂbﬂﬁk HRSY frE@an30, and a

not or | ze adj ustnent neans 230 conpri ses a groove
coup:hag noaany @85 dboeugplihg thennuetorszambmumt 383 ththeaaxtendablefretractable

,2% pin 231 extending fromthe distal end 222a of
Stmcf‘ﬁs s¢cond support nenber 222, the tip of which is

[003f]i SPOseg1@ndiB AR@ARIsQnt &pidded &/idwh of iR MORRIEd 43istn@ht means
ext endabl e/ retractabl estructure 234 di sposed between

230 tSE@Wh oni Ekﬁn 4A. diet poendabl/istragtphle phyeiure 234 inglydang hollow
t
o JEEESELS PP bpIORT5 ARy erROTS ARy st nd

2375 it ig@rially tdasvetiahieadn2 ¥, Bmi ] Isan)nﬂ £8d @B7b Ipévdialiyeconnected to

e i o 258 D0 TER S5 O FEP R b fcred o
a hofdek %buxrﬁ 234 rink 9381 hnd hGecHB bAd 2560 @ﬁtﬁse)@&nﬁxm&@@i%c to

view of the notorized adjustment means 230 shown in
engagt GWlt}Athe iftenaxtheadaBBe¢ pé theabousbige2¥h ribet hplder 289 is pivotally

oS5 S RS0, g 200 by B B

comgl?rie@ \%a%rlmsr (et shywadh\ed. 4bh epastod 238b éﬁ(ﬁcbhamﬁﬁmﬁ 4D)
b pivotally connected to the second suppq

electmrnwé}y ampectyth éoh ﬁtwqwezsaldnwmatrqlleﬁ 283efrptoBeyn rlétFégi‘l;D) for
te
conGDRPEEREAS ot PAMRT SR BrBREL e33Rty 235 5 o

pair VMf tH&vélh@atsﬂ tlﬂfenﬁlst bbvet gadar 235 isoiettaaichlby congecBiiZto theemotor

der 239 is pivaotally unt ed on t hori zont al
233lpd’r’111$tdhe gey_gn@,geqrﬁ.éSBég@) eélrﬁé‘ g, Sh‘#nzg’?mt ori zation

[003%nl t 233, 6P8Mlibis Sohed ROWEHelDH 1§ @fotcl?é@lqymaﬂd‘thglc%troller 233c

a notor 233b (not sShown in
is aoeiaesc:i, tleninotir 2§3le drimexcthe dotatyort hﬁthp @h&ft 23®ﬂm0@gh the coupled bevel

gears gggr ﬁl'le! Elrter%(%?o% lger’g\%gens Hq%mé?laft 53 a%déﬂ% hfogsrlng 237 via the engaging

threads causes the housing 237 to move along the longitudinal axis of the shaft 236, and
to push or pull the second support member 222 supported thereon, with the pin 231
sliding up or down along the groove 232. In this way, 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 200 with the extendable/retractable structure 234 at the most retracted and
extended positions respectively.

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

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



controlling the speed and rotation direction of the
nmotor. The coupling nmeans 235 is a pair of bevel
WQ@emps968The first bevel gear 235a is nmechani caPCHSG2008/000038
connected to the notor 233b, whist the second gear
235b is coupled with the shaft 236. [0032] In
operati on, when the power 283a is switched on and the
controller 233c is actuated, the notor 233b drives the
rotati on of the shaft 236 through the coupl ed bevel
[oo3glear s 23 ond leenbodines aifi the cowtlimgenedniseths afipli®B freansi23S is a
t he housing 237 via the engagi ng threads causes the
WOrRA&Y8)-ng 237 to nove along the longitudinal axis of the
[003§]haft 236, oritndmbediisd O tRUldevicBe tReGRGe SSOW Mak the similar
nber 222 supported thereon, with the pin 231 sliding
exteuqlabdxr/re@avmblal samgtutm észg e chewR 32 FIGn4B Hos angajar adjiestment of the

pivoSER R B0l SR U5 S AR Ll e o e

shaft 336k hth@als) a&evmgmo@afuohhe devi ce 200 with the
extendabl e/retractabl e structure 234 at the nos

[003ket r act &el angthcesmboimgnpolihe dewice, e sxtonfghle ytruthés]ractable
f
234 iggqgﬁsc%gﬁoghﬁﬁﬂk Hjt r%ﬁ&g/%?%?ﬁ%t} ?mo@%]ﬁexﬁ%ft\{fﬁgh g& locked or

fuzzy con anot her enbo
reledsbé bg dovking theans233c i s an anal ogue control system In

et ano r _enbqdi nt, t he ontroII r 233c
10034 it FLG s RGRASPLTEI £ IS PREIS HETELsHBRar feice R apgpadance
withC gé’c PldoRiger EBAbliméd o pﬁrb%’c IBAR80r 3Phd SeAcMBODN S H similar
I'n one enbodi nent” of the device, the device 300

conﬂiw,sattdme vethnitheaearier eqnalaslimente flPA cshabneins FlGc t3yr excep that the

lon%uglélpglgn%th aﬂl]?rsgg@gs%rpﬁgx&g% al;erﬁ 24 ﬂgerhon%on P?omon 513 of

the BRVERAE 51 drandiustabR Bt bakhe Qelé&oplh%tr&&afels 5386sd & to adapt the
manual | y driving the rotation. [0036] In anot her
devigerB0¢ ptqrgmbs of diffrsenidengths. Quedodhe sipylapplgucture, only the telescopic

stru?ctﬁ.re%tﬂl‘i)ru% fretk %8{1%8‘1t% lgo%éoﬂ 8190 { ?1: S?s%\‘}ﬁdxﬁ‘%ﬁds lr'ﬁc{l)ééﬁﬁbed below

xtending/retrac nNOVEMEN
1ndétﬁﬂre| eased by | ocking rreans [0037] FIG 5A and 5B
how a variabhle angle |i evice in

[0038E cor dare: s EROYHAN SHBRERE Mo ok ielercont Sirpietuts, Wdehlt in the
horlkwﬁn[%c{]rﬁ&l 5 f‘%f 4RV HeR PHRe BRG a8 ifbhsfhle in FA0H | 'SBur @hd @descopic

e earlier enbodinent 100 shown in FIG

strueneeih) Hak atretdieing member 541, and an extending member 542 positioned and
operable to slide therein. The extending member 542 has a plurality of lock apertures 543
along the longitudinal axis, each of which can be aligned with a lock aperture 544 (not
shown in FIG. 5C) in the receiving member 541. A locking pin 545 is operable to be
inserted through the pair of aligned lock apertures so as to fix the relative position of the
receiving member 541 and extending 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.



| ongi tudi nal | engths of the second support nenber 522
and the horizontal portion 513 of the base frane 510
W@ e@agksast abl e by built-in tel escopi c struct uUPEESG2I08/000038

so as to adapt the device 500 to linbs of different

| engths. Due to the simlar structure, only the

tel escopic structure 540 buglt in the horizontal

portion 513 of the base frane 510 is described bel ow

in detail. [0038] FIG 5C shows an enl arged vi ew of
FIG.t37e ah@ bBsshopi sids viewstafrtke Bédchdmithtthe teltsaepinotriiotores 440 at the

portion 513 of the base frame 510 as illustrated in
mOStFTF@CtBCB?‘ndlr‘Ff%eIEd@fi@QE‘HBP%I‘%W"HX?%e 540 has a recei ving
ooadfemer B bne aith Rttt 6N diNgeVIBEB00, Bk2cROSIPid SREEURNE40 is

perable to slide therein. The extendi ng nenber 542
emploged to @innectith¢ pindi31ito the mpend suppert Baggnbgl 82 t he

| ongi t udi ha is, each of which.can. al i ' .
00s1iock apEluid SR ¢ REFPLRSRA T RoRT ety S IR Shbde Bevice
in aé@e@in¥t NGHBMREIheP ¢hbolink e ldfNlle Hrésebd MvestiapeC@npged Qo the

be i nserted throu]rg(g the pair of aligned | ock

: pal C aperture
embedimest 100 shown neFliCe| % the deviess 699 Brithsr comprises ééfe{ﬂch’@ble Tolder
er. b nd_ex i yni
os0. TR TRIge] b0 aRRAPOHERT, 18 PR RS coeri g e Rosp Rl e 652
suppbf6@8Y tHh&mnt 65RsThppest S5 icdandmbly4fowtted dtehelside of tHsO@rtical

SupPRUBECRTHERBLL- LTS RPTGATE BrOAr! POR FEpos16lpfnd move
alon%ti'?eeglé}?\t.ql bf Mo B5F A hPRaRie831iech ROORREQBRIY U dhape and

the 'di stance H fromthe apex of the pivot
mousted tic theraam5633 tie afinkersefdporti ng surface 506 is

mai nt ai roughout adjust ment . Fl A e
00s8 o vi BIG- BF “OHE BEvRRR U R b GeuidE o PIG S When it
in u§d fd#Ghe r8Eo@4Phietprbfeetisw of Sﬁteﬂé-a&h@dl poick. Gkt apgedleg 602 of a

positions respectively. [0040] In one enbodi nen

f
paticnh @08 eivirdeced 0B, thenlarst snpnostopieabst Hgbt b UB 4gVF leg 603 on the

enpl oved to C ' e
sccoFERRBHE mRERE s Rl B a5 e o e
pivoﬁa_dvﬁfdc&?b eszgmyhe ﬁ%\«iog_bngle ﬂha?tcoﬁes;ionés tonthadoee deriva. An X-ray
with a further enhodi nent of the present_invention,
film Gapistie 605 i RECA B o FERE 63301 BHERNHAT ORPEITR oyl 605 can
i j W 655 §5d/8r BEFAHHA 18wiahg e £B%long th
bea ﬁgﬂeggyg)g‘%t%géﬁ glgng pos%:5§651,§r2115ﬁf arm 653 con%ec?t ed t%ng °
posttese. Phspatiean@0acan cumefo gy dighpok amtiavwsy from the Mregdilm cassette

605 gliellfl g%t]ec iggi pirgcesds?ttoar%l?l?lprliget e%glgo%great% tﬁehﬁ-r ;,'de of the

[0043] While the present invention has been described with reference to particular
embodiments, it will be understood that the embodiments are illustrative and that the
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.



supporting structure 611. The arm 653 is operable to
pi vot about the post 651 and nove along the | ength of

WO b@posp9 651. The frame 652 is in a 90 degr eeP€D5GE2088/000038
U shape and nounted to the arm 653 via a |inker 654.
[0042] FIG 6B shows a perspective view of the device
600 in FIG 6A when it is imOuse for the radi ographic
projection of patello-fenoral joint. The upper |eg 602
of a patient 601 is placed on the first support nenber
621, and the |ower |eg 60Xleims he second support
menber 622, wherein the knee cap 604 is supported on
t he apex of the pivoted structure 620. The pivot angle

1. thea devicesoenappbinghg lkabein vesddn anAarXpbéitods, | the device
cassette 605 is dlsposed in the frame 652. The

COMgISING on of the fil mcassette 605 can be adj usted by

pi Vv, er: . r...by raising or

I omﬁ?dsggra}%edlgm&d%(gplg%uﬁ%e "% fg18%’1 The patient 601

cam pivttal tsahttyrd e dnatkeaed \é—\s@pef m[mtel‘]eori(-tha)baﬁé Iframe for

cassette. 605 durin rojection ess mnimze
Supmrgn%ﬁ&o@ag@t VRIqR PiR! ﬁé@les casomigee G Viesent

i nventi opfRasuBREMMARSS! Aed Wi th reference to

particul ar enbodi ments, it wll be understood that the

enbodi memsesond eusirioktuBemberi pieotaliy cormetted e therfirerupport member;

gscope is not so limted. Alternative enbodi nents of

the present invention will becone apparent to those

havidpgtaesti meays ¢l djudtingt the Fvét frplavbetlechhhiepfigs@Ad second

i nvention pertains. Such alternate enbodi nents are
SUPEQTF@E’W@@I to be enconpassed within the spirit and

e i pve e1SC .

o Tt SERAATCRbr Yk T LG S 1O uRE R Boring
surfad:ealsnnalaﬂadledsfosqhﬁieteadphpt drigdesft or egoi ng

description.Cains 1. An device for supporting a |linb

i n various angul ar positions, the device conprising: a

2. basend néBe AR %toOPafn SIURPREih NBe StHst FFfne "ﬁaﬂhﬁoat §%haped
structure in an inverted V-shape mounted on the base

struttuggreviich comppisest 4 hgrizdntall portiorain ventaagusitlpitivosuppagingssurface,
t ed st ruct ureﬁg ving: a first support nenber;

andﬁﬁé’rgp%@%ﬁé cafigg gpra pivotal |y connected to the
fi rehersinpO distdIRABF the first support member is supported by the horizontal

portion of the base frame, whilst the distal end of the second support member is

maneuverable along the arc portion of the base frame.

3. The device according to claim 2, wherein the ach portion is part of a circle, the
circle having

the center at the apex of the pivoted structure, which is of a pre-determined
distance from the supporting surface; and

the radjus being the longitudinal length of the second support member.

4. The device according to claim 1, wherein the base frame further comprises a

vertical supporting structure having a lower end fixed to the horizontal portion of the base



and . adjustnment nmeans for adjusting the pivot angle
between the first and second support nenbers; wherein
wo b@gdesvance fromthe apex of the pivoted strRC/SGEH08/000038
the supporting surface is maintained for different
pi vot angles. 2. The device according to claim1,
wherein the base franme having a J-shaped structure,
whi ch conprises a horizontal portion in contact with
the supporting surface, and an arc portion extendi ng
frami¢pwad gis uppercendttervetiich theedisthiséral ofethd fivft support irestber is pivotally
support nenber is supported by the horizontal portion
conisetelhe base frame, whilst the distal end of the second
support nenber is maneuverable along the arc portion
of the base frame. 3. The device according to claim 2,
5. whdhei devideeaaohlipprto icbaimi 3, pdieteimfthe veitical supppring structure is
circle having the center at the apex of the pivoted
’Bd§¥$§§ﬁhﬂ§@'mhich is of a pre-deternined distance from
the supporting surface; and the radius being the
Ion%gtudinal | ength of the second support nenber. 4

6. Thdhadeviee ageosdingite glairo 1 cwhereimthe hpserieame fustiepearaprises at least

frame fur oJero] gl Ay t
one B RTBGL AR TR S ALHG b8 FUPRE' Byt
basefodrhé ad ik stpgortiag edrfee, and an upper end to which

the distal end of the first support nenber is

pivotally connected. 5. The device according to claim

7. 2 T‘f@e({e%}c@ d6rdtsy 1d ERIm SURAREL A RECHS bipHottUi@mbér of the pivoted
rect angul ar-shaped. 6. The device according to claim

strudiprewdoarpeises:t he base franme further conprises at |east
one Cross iece attached to the horizontal portion for
st YA ™My the contact between the base frame and the

SURPRA Jh bak AftRGHEd to/'the PRt BRY FiRleBial@raplMghr lsorfaden hmd
1, wherein each support nenber of the pivoted
st ruseshipe despagad; g@@g planar surface for supporting the limb.

8. 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 extended 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 between the first and second support members.

9. The device according to claim 7, wherein the pin is T-shaped

10.  The device according to claim 7, wherein the pin is rod-shaped.

11.  The device according to claim 1, wherein the adjustment means comprises:
a groove carved along the arc portion of the base frame;

a pin extended from the distal end of the second support member, the pin having

the distal end disposed and restrained in the groove and operable to slide therein; and



a pivot arm at |east one bar attached to the pivot
armfor defining a planar surface; and a cushi on
waQlt@poyss on the planar surface for supporti ngP@T8G2008/000038

linmb. 8. The device according to claim1, wherein the

adj ust ment means conprises: a plurality of sockets

carved on the arc portion gb the base franme; and a pin

extended fromthe distal end of the second support

menber; wherein the distal end of the pin is operable

t 015 bktehdnbidictabtabRestsonke dpsedamdt linkiy bettvetth ghepbasetirame

angl e hetween the first and second support nenbers. 9.
andﬁ@é“&@@ﬁﬂ@“ﬁ%%@?@@ﬁg to claim7, wherein the pinis

T-3hergd o 103@5% gy WEndifioef iR g efienddbRl/MMActabB ek @iidture  is

the pinisro -sHaped. 11. The device according to
adjusthldé,no’as tovhdjust the phvet anfjlebetwent thedastsandsapmidsegporhmembers.

groove carved along the arc portion of the base frane;

a pin extended fromthe distal end of the second

12. SUPRORAEviEBARSEdind RECIRIND 1 NaVieéinttheedéritaBle/reabtabls stastdte has
and restrained in the groove and operable to slide

a firstrradei seconth dadh pevotallydedsinegted ta thet hasizentst perdionof the base frame
i sposed and, Li nki ng bet. n the base frane and the
and g SBRRT Bt PeSE RDEERT

wherein the | ongitudinal |ength
of the extendabl e/retractable structure is adjustable,

13. S08bhdeYapALTIRBIBERM 2 WOV B e abEGrERSg Groctre i
operﬁﬂélg't(gle dnd MRGEEH A Eeﬁk%cﬁﬁié aRARRiSh bailf @efedh| € structure

Irst and "a second end pivotally connected to
the horizontal portion of the base frame and the

14. Zgg’g{; g pﬁéﬁ%ﬁg Epgle (ﬂj?i%i’ i&; Szﬁgefr%%f lﬁ}e’e' e%%éndlﬁg/rgt?%ita%?e structure

compridedndabl e/retractabl e structure is operable to
extend/retract by a tel escopic nmechanism built
t hehellpw hpasing heviag petermeliduestis;andi m 13, wherein the

extendabl e/ ret ract all e ,struyc ON1Ar i ' N ds fi
hoﬁsg}@ %{?Pﬁl gi H’t%%%lhoﬁlﬁg’eglg{sl;sn%n%aahéﬁg% t&g%{t?en [ nagS o
engdgiicOtht higtefdal thesudbeeséoty and havi ng external threads
or . i
wherein rotation of either the shaft or the housing is operable to cause
longitudinal movement of the shaft within the housing, so as to adjust the longitudinal

length of the extendable/retractable structure.

15.  The device according to claims 14, wherein the extendable/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;

16.  The device according to claim 15, wherein the motorization unit comprises:
a power;
a motor electronically connected with the power; and

a controller for controlling speed and rotation direction of the motor.



engagi ng the internal threads thereof; wherein

rotation of either the shaft or the housing is
wop@paise t o cause | ongitudi nal novenent of theCERGI008/000038

wi thin the housing, so as to adjust the |ongitudinal

| ength of the extendabl e/retractable structure. 15.

The device according to clail¥ 14, wherein the

ext endabl e/retractabl e structure further conprises: a

notorization unit for driving the rotation of either

the shaft or the housing; and a coupling neans for

17t rang g l.on.geperated by th .
ot arT Skt e SR TTHRE) O RECERE R Sobetler i gy conteol
systeBn. The device according to claim15, wherein the

notorization unit conprises: a power; a notor
el ectronically connected with the power; and a

18.contTh@ldkfike fa@éog&i‘ﬂ tt{) gzhelnixgﬂ?, ?ﬁ{e%?%n and Ll et an artlaéogue control

direction of the r evi ce accordi ng
systsimai m 16, wherein the controller is a fuzzy contro

system 18. The device according to claim 16, wherein

the controller is an anal ogue control system 19. The

19.devTke deoieordtcididgOtd LRI 4O, wihieheihe ddiGofoNty R1disikal control
is adigital control system 20. The device accordrfng

SyS€@l-cl ai m 15, wherein the coupling neans is a set of
bevel gears. 21. The device according to claim 15,
wherein the coupling neans is wormgears. 22. The

20.devThe dadcoadionding o ahymarse whiereth @dsouplidd .meaii£h Bet of bevel
the longitudinal length of the pin is adjustable by a

®4%| escopi ¢ mechani smbuilt therein. 23. The device
according to any one of the preceding clains, wherein
the | ongi tudinal |engths of the second support nenber

21. andllehéeviesr dczording topdaimi Iin whereimthelvasplify moensds evorm gears.
adj ust abl e by tel escopi c nechanisns built therein, so
as to support |inbs of various

22.  The device according to any one of claims 8-21, wherein the longitudinal length

of the pin is adjustable by a telescopic mechanism built therein.

23. 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

lengths.

24.  The device according to claim 22 or 23, wherein the telescopic mechanism
comprises:

a receiving member having a lock aperture;

an extending member slidably positioned in the receiving member, and 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.



| engths. 24. The device according to claim22 or 23,
wherein the tel escopi c nechani sm conprises: a

wo e@eiowispy nenber having a | ock aperture; an eRCEHG2008/000038
menber slidably positioned in the receiving nenber,
and having a plurality of |ock apertures along the
| ongi tudinal axis alignable Mith the |ock aperture in
the receiving nenber; and a | ocking pin operable to be
inserted through a pair of the aligned | ock apertures
so as to lock relative novenent of extending nenber to

25.. e ThE AEL kL Ak INBRE oR2 of FiF mRSedifE BRSO RHER £ude Somprises a

dadﬂh&gh@mkg hol der. 26. The device according to claim
25, wherein the detachabl e hol der conprises: a post
detachably connected to the base franme; and a vertica

261 o The B RebXiBL GG SoteRin Dderachif e Flhsifes:
opex phut eletaohatiﬂ:y oanRcted O @ take famal 4l to the
| ongi [ axjs of the post. 28. The device

i tudinal
acc%?’%ﬁ“ﬁ@l f@l%Plé{P&#lzeﬁe?heé?othmmsbu n the verti cal

franme is operable to hold a X-ray fil mcassette.

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

moved along or parallel to the longitudinal axis of the post.

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

hold a X-ray film cassette.



