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SOCKET CROSS REFERENCE TO RELATED APPLI CATI ON Applicant (s) nanmed herein
cl ai m ber®®OI98/1813U. S. Provi si onal Application No. 60/030, #Canfsshashedct ober
30, 1996, under 35 U.S.C. 1 19(e)-nanming-an- Applicant naned herein as an
i nventor. 5 BACKGRClJND OF THE | NVENTI of the Invention This-
invention relates to an apparatus an m@m‘um @m Eform’ ng or casting 10
prost hesis sockets on residual Ilnbs nd of Related Art Resi dual
linmb sockets are formed in accordance w tH$%fie-prior-art using various
apparatus and net hods, including nolding thernosetting, 15 thernoform ng
or other resinous materials to obtain a relatively rigid socket for
connectl ng a residual linb to a prosthesis device wthout disconfort to the
user. Such nol ded sockets without and With reinforcenents are exenplified
"in U.S. Patent Nos. 5,163, 965, gr ant ed mmwggz to Rasnusson and
Fi schel ; and 5,263,990, granted Novenber’\m mﬂ Handal . SUBSTI TUTE
SHEET (ruI e 26 ) WO 98/18413 PCT/ US97/ 19163 Prigt- art techniques include
nol di ng sockets of resinous material s—ustng a rra[e or positive nmold of the

residual linb that is fornmed froma plaster of paris femal e or negative
casting sleeve that has been forned by nolding the sleeve directly on the
residual linb. It is also known to formthe definitive 5 socket using a

pressure casting systemexenplified by the | CECAST(r) system nade by Ossur
HF of Reykjavik, Iceland. The positive nold is then adjusted or
"rectified" in accordance with well known techni ques to provide relief for

sensitive areas abPARATURhHIEPROCESSHEk FORMINE! PR FRESRCEbEKETZed Socket

CROSS REFERENCE TO RELATED APPLICATION
Applicant(s) named herein claim benefit of U.S. Provisional Application
No. 60/030,875 filed October 30, 1996, under 35 U.S.C. §119(e) naming an

Applicant named herein as an inventor.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to an apparatus and method for forming or casting

10  prosthesis sockets on residual limbs.

2. Backaround of Related Art
Residual limb sockets are formed in accordance with the prior art using
various apparatus and methods; including molding thermosetting,
15  thermoforming or other resinous materials to obtain a relatively rigid socket for
connecting a residual limb to a prosthesis device without discomfort to the user.
Such molded sockets without and with reinforcements are exemplified in U.S.
Patent Nos. 5,163,965, granted No&émber 17, 1992, to Rasmusson and
Fischel; and 5,263,990, granted November 23, 1993, to Handal.
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will properly fit the residual linb. 10 O her procedures for nolding
interimor definitive sockets have been described in the prior art,
i ncl udi ngv@ 9P ik&dxdur e whereby SCOTCHCAST(r) tape made by BEX/USHPEMNGS of
M nneapolis, M nnesota has been utilized to produce an interim prosthesis
socket for bel owknee anputees. Existing apparatus for form ng prosthetic
sockets on residual linbs tend 15 to be bul ky and sonewhat conplex. It is
desirable to provide a sinplified and conpact prosthesis socket casting or
form ng system t h@rioneit t@ﬂhmqmmhblhaah&ﬁdm@sesmgef mmdu@gnarenanlmm of
rost hesi s socket material direct tal .end apea of a.resjdua
b but whi ermalesd epayeaiadd R o sl T e e FEMarerrom SFStEnG! ar ca
of the residpalis lférﬁbledwmerggnbb%a@ﬁﬁg sREVPERR GRS Be@npfbaﬁlsmyano%doaié er
fitting socket. Brief Summary of the | nventi on Bresent i nvention is a

prost hesi s sé&leRxe disgstly Ry He residual imby Bf'sé"s%é’é‘é"" fowierenthesdetiliiYed an
el ongat edg an@.ua@ét JE b e d2LAAE84tirg ten?%x@ﬁbllmbﬁlﬂhé/l@E@AQ’ﬁ‘E%y&em

centrally |l ocated casti n}_? area extendable fromthe base over | engt h of
t he bl adder . nRrdsfler sy, Hit pbRevkiardiericelangr Teegositipe maid i thanedjustgréphreabl e,

rel atively nopssi et-qnasuc%roséa%et rmtv%m %o%c{mhm,es 13 &tagmr AdifePor Wi th

t he base nenber, an air peripherally surroundi ng the casting area
when the bl aéawtnee(@msafethayefndteﬁhhm’peaﬁd)mbt@rsaa gerredtly hizedgeekesrtbat s at

30 | east par on the bl adder material. The base

pref erabl y %“ﬁgk?é"séw&%%ﬁéﬁ#"?ﬁﬁ ‘e 26 ) WO. 98/ 18413 PCTI US97/ 19163
carries ¥tensi on Qthaberoceduresctonméldingentgsigh 10g dafinigive i ogketsnihave besoci at ed
with a suct | I t | I )

esi duar 11 QoGS e BPHR, ol £hroBRaa flahT st dtS okl

i ncl udes an amade msya@empanwoﬁwﬁmnaaabimmmmneiota Ihas Ibkeml delizeai to whduder and

ey 0 IR B B Rt R s BelA ot 2y oAl the
posi ti oned Existing apparatus for forming prosthetic sockets on residual limbs tend
15 to be bulky and somewhat complex. Itis desirable to provide a simplified and
compact prosthesis socket casting or forming system that not only facilitates
pressure casting or molding of prosthesis socket material directly on the distal
end area of a residual limb but which also enables tension to be applied to the
distal end area of the residual limb during the casting process to produce a

20  better fitting socket.

Brief Summary of the Invention

The present invention is a prosthesis socket casting device formed of a

base oh which is mounted an elongated annular molding bladder that

25 peripherally encloses a centrally located casting area extendable from the base
over a length of the bladder. Preferably, the bladder comprises a pliable, air
impermeable, relatively non-stretchable sheet material enclosing, in cooperation

with the base member, an air chamber peripherally surrounding the casting area

when the bladder extends away from the forward side of the base and is at

30 least partially inflated to tension the bladder material. The base preferably
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over a sucti-on sleeve having a tension nenber or guide pin extending
through the prosthesis socket material in engagenent with the tension
connect oxwaswrsuesd by the base or sinply extending into t heRCHES®/ 63
centering guide. The 10 prosthesis sleeve optionally includes a prosthetic
device coupler at its distal end that may constitute part of the
prosthesis sleeve and ultimately the prosthesis socket. The prosthesis
socket material is castable and nol dable over the residual linb but is not

cured when itakigs bitbSdio® haffbr @¥RRedtbefos BRGaGIAg SORIson afenbér a88ocibbed
Ext ensi on over and inflation of the bl adder on the re5|dual Limb ?%I#P
rial

area on whi wfitht heuctinn $eskes BERERUSHhENOHBTes-0n &he, AIsLR!R0G; areq of & 1gs
have been ppayi QUShXHA ﬁfo%ﬁwe%mc%t RBAEYeEEt O Haf bdsB s Aidak dn 4TH

di stal area i1 ncluding prosthesis sl eeve material while the prosthesis
sl eeve mater paésagadecgmmsunltmfmnn‘gltbrthe dladdenagir chagmbee pad idalye i gegeir

structur form %I%thf bI adder and the
confi gurg i oR? %srag{a \égég ?ngr\{ergl 11(-I) toﬁg"gr}gs a?ﬁ O;f’asﬁg ‘the suction socket
and the prosthesi & motdabte argissattaplavarosthiesls sacket slgpve Mmatenial i ppsitonest ce
bet ween the Base mqbo%rslmr%%?n%%dsg& e &?\Nhéu%rkﬁﬁ AlLesh r@qurough

transmtted P¥@ PEHS oh: e en used an n the bl ad I nfl at ed
so as to corrmeamssﬂhensrseskeimdteriialmh)edgaﬂemenendtmmaemlomcomcswmafwﬂ 25

socket and the rostheS|s cke terial. Thi C f e
results -i n gVoﬁ%‘Sa‘?qs&n ‘ﬁ% "1"(%% "ﬂg % g?%et ar 2 arcgitetd'ﬂg éuu'xgorrgfr:“gsm on
t her eof t bmstmwdeévm.drﬁnpmpms |acpmadthetjc tiheice nblpier atritpdiessene of

t he bl adder nd ot her variab

t f
t ensi on f or c&R2tIRAY RENFIBYIERAT °?V!enifi°a’i §ts'e§lsr']%er"|§gnr|5$‘gdﬁ‘%é VzﬁisuP% ! %é;? s
socket from i;hexerOCkRE ;nfa&taés.als@kbemai@nauslmtmetdaﬂ haldable tobat the

confortable to the user wi thout further substant 3 SUBSTIT SHEET
(rule 26 ) WSidyal Bbdysconeigyred ¥48a 't '53‘?}5&'%#(0‘@’ the UiRL\ERCke Eﬁe socket

mat eri al may jidpcl ude appropriate fabric inner and outer covering to render
the SOCK% contor tE?(lt)elznesngwgvr:ar\gﬁcrj ?nf%rtllgnfo?{he é:lggdrre?tolncthg resu?ua??mb distal area |

on which the suction socket and moldable prosthesis sleeve material have been

previously placed enables compression of the residual limb distal area inciuding

the prosthesis sleeve material while the prosthesis sleeve material undergoes

curing and setting to a relatively rigid, structural form. However, due to the

20 geometry of the bladder and the configuration of the distal area of the residual

limb, the suction socket and the prosthesis socket casting material, a resultant

tractive force between the base member and the suction sleeve is generated

and transmitted to a tension member when used and when the bladder is

inflated so as to compress the residual limb distal end area with the suction

25 socket and the prosthesis socket casting material. This tractive force results

in elongation of the residual limb distal area during compression thereof by the

bladder and is proportional to the inflation pressure of the bladder and other

variables. The combination of compressive and tension forces on the residual

limb distal area produces a prosthesis socket from the socket material after

30 curing of the latter that is comfortable to the user without further substantial
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The invention includes a hand punp that may be attached to .the base 5
menber for pressurizing the bl adder wherein both the base nenber and the
hand punpve88/189&3 connect ed t oget her by a qui ck engage/r el eBSEUEHAIEEg and
fitting that opens a nornmally closed check valve in the air passage
comuni cating with the interior of the bladder so that the bl adder nmay be
supplied with pressurized air fromthe punp when the punp and base nenber
10 are connected together. The val ve ot herw se bl ocks egress of air from

the bl adder adjlisgnéhasidee sEBietOeTROs0BKEL Bfatériat aidyi inuiide alpphagriate ¢dtehent

folded inside out over itself to produce two tubul ar sections, one inside
the other, tH®&ef PBE OUEHJLVEFNQAP 6?1%&’ éh%ﬁ?ﬁ@éfeﬂ‘l??rﬁﬁ?‘édﬁ?%wroérﬁ apg gﬁ'shi p to
the base menggmef paidostd chanber is thus produced between the inner and
outer tubular sections connected to the base menber and the air chanber is
i n communi cati on VieHNVeNtiog; ipclydes ad@nd PutR A SR nBFBEACN AR EC HIRBRRE may
be formed; of nfargbdrl f%%eesrsuhagg tRBtRIdaRt WHErdRiboRh ithe baS®eskIRBerarddlig C OF

fiber reinforcement that rendérs the fabric relatively non- 20 extendabl e
whi | e | eavi nhand pimgingy bepniesied taagtharibyin euickengrae/pleapscraning and
contours of i 6S1 GUpl ohddl d MhdrhRIgasbba HRR harat & Wt i daligadenner
tubular section of the bl adder. The bl adder may be conveniently rolled
forward and lcaskoenicating withvthe ingeridieofothecblagdaseso Wradrthpabladdar pay g at ed
SO as to expQs e f.or sl de r ' menber
that may be %gépc’)!i:el%a 5 p%sg”? %g'éﬁ'f‘:’{“. %% és“?)%f(g’tﬁﬁ,&@gﬁ@ipoatrln%n%r%grﬁgﬂpgprease )
mechani shQ i faraisednedted abgazhec cdbsi e prhemvisehdodksr egreds of dar &rbmt thee base
menber when tbf]a% g!,adder is rolled rearwardly relative to the base nmenber.
Rolling the D a& er forwardly over the distal end area of a residual linb
on which a sucti ormhedtddsder aray berfostétsi scomainepustutiuer eledferideldep lirmsid
envel ops theﬁE?EOSt'Pﬁ?eléF mat erial and urges the naterial 'nttct)\e(r:,lt?\%efreeél

SUBSTI TUTE SEBEPVEY (Fel 5Piockied y thayes SpreiafBestp Tsidiatne o

ends of which are connected in sealing relationship to the base member. An air
15 chamber is thus produced between the inner and outer tubular sections
connected to the base member and the air chamber is in communication with
an air passage in the base member.
The bladder may be formed of a silicone rubber material in which is
embedded a fabric or fiber reinforcement that renders the fabric relatively non-
20 extendable while leaving it highly compliant and pliable so that it follows the
contours of a residual limb in the casting area located within the inner tubular
section of the bladder.
The bladder may be conveniently rolled forward and backward relative
to the base member when partially inflated so as to expose the forward side of
25 the base member to a tension member that may be associated with the suction
socket. A tension member release mechanism, if used, is also accessible from
the forward side of the base member when the bladder is rolled rearwardly
relative to the base member. Rolling the bladder forwardly over the distal end
area of a residual limb on which a suction socket and prosthesis material have

30 been placed envelops the prosthesis material and urges the material into close
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~conformty with the residual linb distal end area, particularly after the
bl addér has been inflated up to a selected pressure to cause conpression
form ng wo 9soasisi ng of the prosthesis socket material duriR@/PE%/184¢3 ng

process. As noted previously, this conpression force also produces a net
tension or tractive force 5 exerted on the tension nenber that el ongates

and tensions the distal area of the residual |inb during the conpressive
casting procedure to produce a better fitting prosthesis socket fromthe

curing SOCkeéorﬁBﬁﬁ’Y@mfﬂﬂ@\Ve'r@'sldumtrh@ﬂ%kél)é,ndtéi@at;ﬁiﬁbmarl%ﬂ&ﬂhabﬂdbeny on
menber connector may be altered so that sinple conpressiaon castl ng_may be

carried out bas bear inflatesi em to BoSelRCted REGSSYE T FRUSEHUTPIESSIPB HOARINGLR% i on
socket . Therglr ?méhoefst'hﬁ LERYSs TREREY rﬁlate%ﬁ&&'ir@éf)l&’ chﬁn&‘b‘?‘&éés%u'f&éinefecﬁ

mat ri x of rcerret I mpregnated wth er curable resinous materi al
that is pr epmwemsbvs this ppe“pf%ﬁsmdfor@ﬁ alel psqd@éeéamafew Helraeiid iojc-onned
over the resid [ 84 RanSbiY HeCHTBN f

conbi nat i%ns ’det}jEJo i'gg)t%l fotn?ggﬂg%gt%é{g%g ?‘!égpér’ e?erred r?at eri areal (s)

descri bed i nthereeiddet lanb dbenhgthe cBnpressiDesestiing progedirettodroiued agsttel gure 1
is an el evati.gon sec n. vi asting device
const ruct ed %H'@c%’é’?h}f %WFﬁn?weﬁgr%s@ %%Egiﬂ??%é;&gg a|qn particular 20
t he annul ar nol di mj)tnbhalddehe maimmremembeaabasmsmmmmhdnamnnmoum be this

rrb di I
SRR IR W, R A T

bl adder ;19 Fi gHfr@civs heres aapmmtheoéucmbe sscketcone bl adder n'aterl aI
|IIustrat|ng relnforcemﬁnt fibers used ¢ E' erial: gSf nxﬁf's a
section vi ew t aker "&IRSASENESIRSIqaVE-TRieN g} p'lgl "dﬁ Y is. °°|9F§WF% 2 sah air
punp usabl e iihibrédiRemPlpragndleaddeth asﬁﬁfﬁﬂcyurablﬁr rdsi‘ﬁ‘duat mageridiethbt dsider
and al so for providing a tension I’g?dl ng devi ce pressurga/g tg
associ at ed wiPtepareft ap dpre-iorpgp selled 5158 ‘Bﬂé?fowaf/ F’HY F§"BFS Bring
inflation of the,HRcklSstal area SUBSTdEUEsinAdRtfbrdentdHtecotbihations may be

15 utilized and a specific preferred material is described in more detail below.

Brief Description of the Drawings

Figure 1is an elevation section view showing-a prosthesis socket casting
device constructed in accordance with the present ihvention and in particular
20 the annular molding bladder carried by a base member that inciudes in this
embodiment a releasable tension member connector and an air conduit for
admitting and releasing air into and from an air chamber in the molding bladder;
Figure 2 shows a detail of the silicone bladder material illustrating
reinforcement fibers used in the material;
25 Figure 3 is a section view taken along line lil-lll of Figure 2;
Figure 4 shows an air pump usable with the molding bladder assembly
for inflating the bladder and also for providing a tension reading device and a
pressure gauge associated with the pump;

Figures 5 and 6 show the molding bladder during inflation of the bladder;

SUBSTITUTE SHEET ( rule 26)



WD 98/ 18413 PCTI US97/19163 Figure 7 shows the bladder rolled rearwardly
fromthe base with the punp connected to the base; Figure 8 shows a
suction wekeM84ddnned on a residual linb with a tension cBRR&EYH163
extending fromthe distal end of the suction socket 5 connected to the
base, and a nol dabl e and settable prosthesis material with a prosthesis
coupl er nounted over the suction sleeve between the-suction sleeve and the
base; Figures 9 and 10 show the bl adder progressively rolled forwardly
relative to the b:a@.eeowehoWEeheibndddeneoltebeeaeNanw/ froimd e bape eettheke s
material with the 10 bl n partrally inflated condition; Figure 11
shows the prmg?@%{ﬁfﬁ %@ Phg device of the invention with the

bl adder in fully imddrat®dnearda tsueﬂo.emr:mngowmbassuwdm lirhe wikialual
linb distal area, suction socket ang Bhéﬁ% E err al and with, a
‘tension forcdendpp| FAMeEH peepdingi §8 'srta ’H{EH’ t g Baggowu%oc[kgt
reaction §0r Cc%%né&%H'tB'tﬁéJ base, fah@M hbRabR! i mﬁdvldﬂprbeiwaemnbmal widhed ed
bl adder, the residual |linmb, the suction sleeve and tgr ost hesi s

material ; Fi questhesis pgudee@evn@ﬁ oyeethesnetipmglegue B?‘l"”éee(ﬁ‘f gisECHRR 8@eC R ct i on

sl eeve, prosat,.{aetgre%arggi erial and prosthesis coupler, tension nenber and an
associ ated releasable connector carried by the _base as well as the nol ding
bl adder 20 connediigwas@engHO Hhavethadipdder Progrrasivehtioled farmardydelatiye s

Figure 13 Shq\éﬁhg%aﬁe %GH@EE‘SII [ QhBsRlevk AfRd R AHEHE pr@ﬁgegb %’Jt@rléi‘\/vﬁmﬂ@ an

alternate formo e suction socket connector and ase nenb
Det ai | ed 1Des dnagyter om peftiaby érffiated domiitionti ment (s) Wth reference to the

draw ngs, a prost r'\‘ﬁﬁur% PPCKEL s GRS h{}‘g\ ESV% e@gasl‘lrﬁaa@\ﬁ% gatLintbhfio

preferred formof the invention I ase 12 having a forward
side 14 and amtlealne bliadderli6 fulBaisﬁanedrdoedrtmﬂ exkging q:memresabm pnitherasidBalan air

passage 18 Moty SX915: LeArIRL o LR LAGSLSALPL U010 il RlieD 1o
normal |y clos ? ‘% | 25E6 B ype ¢ ?
applied to the tensron member through the base due to reactron forces resulting
15 . from the relationship between the inflated bladder, the residual limb, the suction
sleeve and the prosthesis material; -

Figure 12 is a section view showing details of the base, suction sleeve,
prosthesis material and prosthesis coupler, tension member and an associated
releasable connector carried by the base as well as the molding bladder

20 connection to the base“and air conduit/check valve details;
Figure 13 shows an alternate form of the bladder; and
_Figure 14 shows an alternate form of the suction socket connector and

base member.

25 Detailed Description of Preferred Embodiment(s)
With reference to the drawings, a prosthesis socket casting device 10
in accordance with a preferred form of the invention includes a base member
12 having a forward side 14 and a rear side 16. Base member 12 aiso
preferably includes an air passage 18 that extends rearwardly from the rear side

30 16 but which is normally closed by a spring-biased ball type check valve 20 that
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6 SUBSTI TUTE SHEET (rule 26 ) WD 98/ 18413 PCTI US97/ 19163 mai ntains the
air passage closed to egress of air outwardly through the rear side 16 of
base nmenpay 981B413An ai r passage qui ck engage/ rel ease coupl i HgI/P397@héd| es
fitting of a punp nenber (to be described below) to the base nenber 12 for
openi ng check valve 20 and admtting selectively pressurized air into 5
conduit 18. Base nmenber 12 also includes a rel easabl-e tension nenber
connector 24 that constitutes a spring-biased apertured plate that engages
a pin-like LRMHhiAB theabpsssabe chredesedrebedt dinbemwardyrthragighrtas searisided
.casting of a prosthesis socket on the distal _W%rea of a residual. |inp.

e

A
aperture 26 B 9fhRASEOMEMREE, LP-siAfR 25fPa5SRY FHiRSeF IPICHPEIPUESURIGES (o '?he

tensi on menbghapCORMRR ¥ a B&nFrnQémserqe&bé Bescriratiowefd thecdhde member
i nflatabl e annul ar nol'ding bl adder 28 connected to the forward side of the

base menber 12.fomopgning diegl@iverR0 janddmitting Fylepdyabe @resuszed @BrBtS ubber
rei nf orcesd b?,(oncﬂ.;ié’"?g. or strands of -material that is or are relatively
non-extensi bl'e as conpared 15 with the rubber material of the bl adder.
Figures 2 and 3 r 8pseswmmbarhi2 blsadeudesad egleagabiotensiopanemben Camaatohf
pliabl e and i LLLeaqn ¢ r t _pld abl e
Bnd body  menBa A e aiseS ADEripEted bRETRHARRE (Rt orioR, s i ke

r ei nf or cenmentensidremermnbar (tarthed desicribedt agerdi durinen presshisized ocastisgadef a he

bl adder material, relativelv in nsibl e in. . L,adi,al gl | nal 20
di rections. E%°ssé'?&%'%?ﬁg‘§/",e toﬁethgﬁfg%gleaﬁggr)rg 8rr?$é{P8%lg'n5:%nfa‘ ?‘gatﬁg% r%%% é%ﬁ?réed SO
as to provi Gawandisifié aif didse teadebert2 Ipadviddd lacoess th shendnderyondmaef i xed

total volume that wll_be defj.ned, b h | adde Al D,

accor dance mf?ﬂ“?%g%%tf 'e%?rcéa{'%%’aﬂ?‘%%'n‘f‘ifﬁ’{é ﬁ%yb%ns{éﬁ&%blﬁa%\mﬁﬁ% PPt r ed
enbodi ment, bhedbt addahneetedrtoahe 36rwasd fsadenefdthefbaae n2&mbemtl ar t ube of
sheet -1i ke bl adder te pe out ,0 i tsel to, . forma

conti nuous tubul aM 'QGL%?aAdr?gg:sﬂg%[eka%:D yafﬁ’H“Sﬂto\ésﬁif%rt‘)eewsbfggcts?e(iﬂlsr%?sd by
i |l ustrated, awéthot $tearfdsad nendaalahatiber snehulativelyevbasxtsesible glepmapacédr ed t o
the 15  with the rubber material of the bladder. Figures 2 and 3 represent the bladder
material 30 formed of a sheet of pliable and .compliant silicone rubber, for
example, or any other pliable and body member conforming material, with a
web of strands of reinforcement material 32 embedded in the silicon rubber to
render the bladder material relatively inextensible in both radial and longitudinal
20 directions. Essentially, the bladder material is configured and formed so as to
provide an inflatable bladder that will not distend beyond a fixed total volume
that will be defined by the bladder material and, in accordance with the
preferred embodiment, the base 12.
In the preferred embodiment, the bladder material 30 is formed of a
25 singular tube of sheet-like bladder material folded inside out over itself so as to
form a continuous tubular bladder having inner and outer tube sections as
illustrated, with the free ends of the tubular member sealingly anchored to the
base member 12. In accordance with the preferred embodiment, the inner
section 34 of the folded over tubular element may Have a smaller end diameter

30 than the outer section 36 and both ends may be secured to the forward side of
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base nenber 12. In accordance with the preferred enbodi nent, the inner
section 34 of the folded over tubul ar elenent may have a snaller end

di amet er V8O 98/m&#it3 t he outer section 36 and both ends may bePSEUSIER¢DH t he
forward side of 7 SUBSTITUTE SHEET (rule 26 ) WD 98/18413 PCT/ US97/ 19163
the base nenber 12. Alternatively, the free ends of the tubular nenber
havi ng sections 34, 36 nay be configured so as to sealingly connect to the
base nenber 12 in any appropriate manner. A preferred enbodi nent of
securing the thd bR matdent2t Aketnabivelyr thede omis dd4he Bhulay nbémbérarminganber

12 may be seen 5 in Fi i scussed i,n nore det |

Al't ernati vel pections ?’ﬂlb a'i“a¥<19tte[ FB’hfég'“ﬁidd s3], SpRMaY §937E aHontnher %s\rgd

out er tubul am&hBérEit ih anQappebpabteSinghhal ARireteniedmmbadiinatt ufedeycurmgemeenm bl e
mat eri al wherein the inner ends of t[& tg‘gbul ar beI errentg ag: alﬁ% %gy
connected t dreerrndsafahe subyler $4781098 54y S8R IR Rt are
seal i ngl y510 .&@@&?&hgdté Bgﬂtslaﬁgse%tmtrh@ﬂerde@éidselw opposite the base 12 as
shown in ?:I gure . O ear sui tabl e arrangenent .for praovidin

i nflatabl e bl adderA|t€Ha@t'V*WIthedégﬁ"ﬂbs%f’@%ﬁ“h & may hefpmedfdpnee 4

monentarily Werbﬁjﬂiﬁeﬁ'delfeﬁ'renlﬁQorrﬁ’édﬂ‘dﬁ%‘mﬂéﬁfﬂiﬁéﬁt 36t réhAGvegSpakienlsible
characteristic of the bladder 28 is that it is fornmed of a nmaterial that

will not itsanatedplwberginthpinngnrends pithaiiubulersiementsare ssakngly eernestetider
WL Do Ul YoCORPLAANY 2GR BT AALLANE FIHKE! BibuferT SEHANAY ald BRalingheat od

within the i nner tube se |S|nten edto constitute a
prost hesie samlneécttedsxbgﬂ@eaaem@send’&h%s eppasitegharbage 32 o shewnimEigurmer

tube seotion 34 BKLADISN SOMADSaABERLY or Boliafe FipRBEbiebasuarA: si de

of the base 1 to an open, resid i nb recei ving openi ng 40
~that may be rmMatéfmlaat:as'tmg oreaht® basiescmedurnomenaam\ewna\ob@elsawe?ug@%d

bel ow i n connectjon, w t t he-
total vol unerbg?&‘{eﬁgleé%es qlﬂr?gggﬁggs%é&'g eﬁﬂ?g%?@épiﬁfen Ign%!ed?% %atgg{'gn%l | er
t han t he crosfermed bf amabtesnktnianmd!l vot itrelf defersl swsstanti!ly| Wihén ténsietiedar ea,

suction ﬁng et%[;'e bPadggrt \nﬁﬁé'ésfuﬁleccl%%pligm Whieﬁlinﬂated to envelop a residual limb
located within the inner tube section 34, which is intended to constitute a
prosthesis socket casting area 38. '

The casting area 38 within the inner tube section 34 extends from the
aperture 26 located on the forward side of the base 12 forwardly to an open,

20  residual limb receiving opening 40 that may be moved relative to the base 12
in a manner to be discussed below in connection with Figures 7-10.

The cross-sectional area and the total volume of the casting area 38
when empty is intended to be smaller than the cross-sectional area and volume
of a residual limb distal area, suction socket and prosthesis socket material

25 placed within the casting area during casting of a prosthesis socket, which will
be described momentarily. Thatis, when the bladder 28 is inflated to sufficient
pressure to place the bladder material in tension, the total volume of the casting
area 38 will be smaller than the volume of a residual limb distal area, a suction
socket placed on the residual limb distal area and prosthesis socket material to

30 be molded in place on the residual limb distal area.
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25 placed within the casting area during casting of a prosthesis socket,
which will * be described nonentarily. That is, when the bl adder 28 is

i nfl at edwoomishii ci ent pressure to place the bl adder natePCaUSPTIIZI6RSI ON,
the total volume of the casting area 38 will be snaller than the vol une of
a residual linb distal area, a suction socket placed on the residual linb
di stal area and prosthesis socket material to 30 be nolded in place on the
residual linb distal area. 8 SUBSTITUTE SHEET (rule 26 ) WO 98/18413

PCTI US97/ 19163 = Pppirah),Ya ha:’nchaunlqpmmué@aﬂeld' nStig@eedl nhdy bé PréBddd 1By be

provided to selectively pressurize the bladder 28. The punp 42 includes a
punp qui ck eelgatiesly oressyezd ithe plagdau 28t The PUBIRVARINEIWEES Gr PHEPI BYCHi t h

the air passaqg,o Jhidlte ARG ELRETEFAUNIL Mo 2RafAS UhALRS i bdbehlig alr

passage 18 in gui ck engage/ r el ease coupl 1 ngs~ and
fittings are quieklengageineledse ccbmztaegs:kz h$sediated vwith the aiap@ssagendB indesei tute

per se a part_of t p e | ny r I
engage/r eagée'%?ﬁfrﬁ %”shq‘f' tFF ?&Se usg@?g%%%ﬁﬁ%@fa‘ﬂ%%iel%lﬁr}]ocv%/?on of
det achabl y Clephd)S‘agsltllIEd jputhe a2 ahd dd’leobasrest:mmbefr sd 2 gat ofehepresanity

|
A Lor hat el JRebtofo frdaprieR s Pt s RREE PR aRtr SiHne B 115 e BEReE”

coul d be usedp éo@nte»@xmﬂ)hﬁ\o&odldsfedétaahﬁblsumﬂpynglmw pgnbneﬂ whavenbase t he
bl adder itself, rgplar f|tt|n neumatic tires

bal | s and toﬁ%em'??fe tiygly ﬁ‘%ﬁ’?’fyd?:?ep'ésﬁ‘ér BB ﬂbﬁﬁf%g&c{% ﬁngl st on

46 15 sipdahhebridgeg28n el ongated cylinder 48 so as to deliver pressurized
air from outside piston 46 via conduits 50, 52, 54 to . the interior of
cylinder 48 and UMiarAativaly, efocalrse panys agtabig ali sURAGEK B35pEe RS, PYAP
accordance Wdy(lidgouded, W'&Enﬁwégﬁéét%r%%ﬁlyﬁ@ﬁﬁb'(Hgtsshdvhﬂ drl iei e det of

punp 42 will be arranged di spl ace nornmally closed ball check val ve 20
to an open pdelf @ﬁ‘"@bt%ﬁ&lﬂgé usgd (reRNAWRBtiSHtizgsy inflateskbballs 3HIRYSd i nto the

bl adder 28 upon aciiabi@p £3 i irfkige a4'?and|'|91\6’%¥§l6 dédife REBRg4sstdneher ably
~wi.ll hold air pressure that is within
15 slidable along an elongated cyhnder 48 so as to deliver pressurized air from

outside piston 46 via conduits 50, 52, 54 to the interior of cylinder 48 and
ultimately to air passage 18 via check valve 20. In accordance with known
quick engage/release couplings, the fitting 44 of pump 42 will be arranged to
displace normally closed ball check valve 20 to an open position to enable
20 pressurized air to be introduced into the bladder 28 upon actuation of the pump
42. However, the pump 42 preferably will hold air pressure that is within the
bladder air chamber.
Pump 42 may include a tension indicator at 56, a pressure release valve
58 and a pressure indicator 60 for indicating static pressure in the bladder 28
25 when pump 42 is connected to base 12. The pressure release valve 58,
obviously, is provided to controllably relieve air pressure from within bladder 28
in a selectable manner. |
Figure 5 shows the pump 42 connected to base 12 with the bladder 28
in relatively relaxed condition while extending forwardly from the forward side

30 of the base 12. Manipulation of the pump 42 enables inflation of the bladder
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bl adder air chanber. Punp 42 may include a tension indicator at 56, a
pressure rel ease valve 58 and a pressure indicator 60 for indicating
static pMe3gaitsdii n the bl adder 28 25 when punp 42 is conrf&ct/BeP7{18163ase 12.
The pressure rel ease valve 58, obviously, is provided to controllably
relieve air pressure fromw thin bladder 28 in a selectable manner. Figure
5 shows the punp 42 connected to base 12 with the bladder 28 in relatively
rel axed condition while extending forwardly fromthe forward side 30 of

- the base 12. 2Bbad pHbwhi ianFigiiret Be whenp tde checbialsei 20 iashonnoh theeoddnadder

9 SUBSTI TUTE SHEET (rule 26 98/ 18413 .PCTI US9 2 wn in
Figure 6, wh@PEtPRANHRERISUPZRS &I HoM g“@ﬂ(]g%d gT"‘feH%g ﬁ}? E&'Q?Pfgﬁagg
pressurized 3iglyif fKEaiPPEFsa48 1i8s 1€ @il w@wsianr«em ﬂhetmm&@mamy |afatbd aalﬁefg 28

via the air passage 18. It will be o t.hat th cen rall cated
casting ar e8'SB3WiHIR the terigreo ‘GP%Z? gaﬂ? é%la%Y b ‘}r/ﬂ?‘gc‘é‘f'v snal |

conpar ed yi t I?he‘;tétg?sn%é’to@lth§ bRdef ahd!ehdyl BlEsHsi Rl iﬂaymbaegﬁmé ghagdoi N any

.desirabl e shape or ormto accommobdate a casting operation to be described
bel ow: As il [forsn tagegommodatiup 63stindpREration & bagBFE bedckadeWt o aperture 26

and tension menbels 999051%% F?«j’urla@@aér?odsofb Ehubid QEH\@Hs%deéﬁuléf 26f ariise 12,

the bladder 28 may be roll ed back over the outer perip ﬁ]Of base 12 so
that both 1otgm@mm§nm cogee@qvféétlpwpgioartee\Xp&wﬂaﬁmw bep@ 12r 828 of t he

aperture 26 ' dg L2t rrﬁg%bgpolllfe‘aq{a k¥ traloutdl aEB'@ ShthabBofipr I ed

out W|ththe preferab artlal‘%}y I-n ate SO as.to provide
st abi | i t $0t o sehtord 34d36 af\imnvelvdr$ m@dtmn thioml the arce f whe @pgrtafe 2&ién base

12. The punp 4d§f c@nirbd/ gfatra tf9ne g?%e; ?eTﬁg%i\? Lt ré)Putt Jgﬁnt‘tﬁé ‘Blald%e? 0

provi de a mafi pulati ng device for entire asse base 12,
bl adder 28 arg8 pwmaw/ partialhyg intflacepso@edarpesvite stakality t0ttbebréa®tiﬂowhmd

el ow Ao L1 LBt Bhe stk o5k Bkl B OB U BA SRR R . @
socket is fi tdeasbrnietted with the base 12 to provide a manipulating device for the entire
15 assembly of base 12, bladder 28 and pump 42 during the procedures that are
to be described below.
As illustrated in Figure 8, with the bladder 28 rolled rearwardly, a distal
area 62 of a residual limb 64 to be fitted with a prosthesis socket is fitted with
a silicone elastomer suction socket or sleeve 66, for example, a silicon rubber
20 slleeve of the type sold under the name ICEROSS® manufactured by Ossur HF
of Reykjavik, Iceland. Such suction sleeves are well known and are marketed
by various manufacturers as a cushion liner for prosthetic sockets to be
connected to prosthetic devices such as artificial legs and feet. The term
"suction socket" connotes that the socket fits over the distal area of a residual
25 limb in an air tight manner so that it does not become separated from the skin
of the residual limb.
The suction socket 66 closely conforms to the distai area 62 of residual
limb 64 and includes an end fitting 68 to which is attached a tension member
70 which will be described in more detail in connection with the description of
30  Figure 12 below.
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a silicone elastonmer suction socket or sleeve 66, for exanple, a silicon
rubber 20 sl eeve of the type sold under the nanme | CERCSS manuf actured by
Gssur HFwops/Raykj avi k, Iceland. Such suction sleeves are welTiusomosessand
are marketed by various manufacturers as a cushion-liner for prosthetic
sockets to be connected to prosthetlc devi ces such as artificial |egs and
feet. The term "suction socket" connotes that the socket fits over the
distal area of a residual 25 linb in an air tight manner so that it does

not beconme separ atred teh&ghthemski 7o r@ﬁdnf hﬁer&ﬁn@e?é tHel &Y fli’ih% éycafltne
socket 66 closely conforns to the distal area residual " linb 64 and

i ncl udes an &Hetien sPekRy &R With W GASe §2av'ﬁaaﬂ¢éwra 2%@@11 dalegsapjertengionwhi ch
wi Il be describeghipiBefrdetail in connection with the description of 30
Figure 12 belnﬁ)‘%/?vﬁ 10" "SUBSTI TUTE SHEET (rule 26 ) WD 98/18413 PCTI US97/ 19163
The tension nenberA Taoldalje cingd isattebleoprostiesist heckatdmbtertal V@ 68ledest Hie

suction sgck ] . ] r r I t ensi on
menber coﬁneg%céﬁﬁﬁ%é &'%?82%?@2%%3%“0% rﬁ%@l (Se%%o'%gﬁrz@?qﬁé bgjlés%a@?R eISI al 72
i ncl udes, in onﬁttad.dbdeiﬁradeamrohhamplde‘fnee ceublené tbaared avits diseal iend ardd.on,

but whi ch may, be ] e [0St he5| devi ce coypler. 7
| ocated at i %fgg %Qg},é},%‘ ‘f’frt&‘i &'Il By oes'g?{és? g PEY i‘f(m"[e‘jrrﬂf“é'freg mathx of
pr ef er abl y | $enafqncmémarﬁﬂsemarMelma:tenHt pieferably m&mMrwmhblanda&aht abl e

mat eri al , fer ably wat er - ure settable I t hat be, provi ded
in rolled up t??fr'ﬂf’é*a RIRYIERT AR g° B’g ‘ﬂh? @g}a&&‘ ﬁbmf’éfobelﬁnfé’\'/'ég Y'1H#ePed; dual
linmb di stal aweﬁtlﬁZrdstﬁLﬁmebaditﬂaabiesa 6 hén sapsranBsinetheasarhd enarfiee tasQRe S| eeve
or with or without a

socket 66. The rosthe5| material 7
ot st hest s cSHENGN Hofve g sasket 851 dhe AP EIRT® Bo el RATP A 72otitB T Bthath ¢ he
t ensi on nenberpréghexisaitdihy Ahmayae dohed dp Bhval (e duahsnsfiket B8 RitAshBesi S
socket material (72 and gél onal |y, prosthesis device coupler 74. 15 Thu

the roll ed bagMsi® Rpdeberof0 srErnding tiiopel dhe Sistak epd aipd @f shei@regthesis

socket material 72 and, optionally, prosthesis device coupler 74.

15 Thus, the rolled back bladder 28 provides access to the forward side of
the base 12 at least in the area thereof that receives the tension member 70 so
that the residual limb distal area 64, suction socket 66, uncured prosthesis
socket material 72 and, optionally, prosthesis coupler 74 may be located so as
to occupy the casting area 38 when the bladder 28 is folded or rolled back over

20 the base 12 to assume its forward, casting position as illustrated in Figures 9
and 10.

As shown in Figure 9, bladder 28 is in process of being rolled forwardly
relatively to the base 12 with the bladder 28 partially inflated at a selected
pressure that enables convenient rolling of the bladder 28 over the base 12

25  while enveloping the distal area 62 of residual limb 64 with the suction socket
66 and prosthesis socket material 72 located at a casting position while secured
to the base 12 through the tension member 70. The bladder 28 is rolled
forwardly as shown in Figure 10 until it entirely envelops the casting material
72 within a casting area 38 defined by the inner tubular section 34 of the

30 bladder 28. Of course, when enveloping the prosthesis socket material 72 and
- 11 -
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the base 12 at least in the area thereof that receives the tension nenber
70 so that the residual linb distal area 64, suction socket 66, uncured
prost hesM0 9884t material 72 and, optionally, prosthesi sPCEUP7EP1634 may
be |l ocated so as to occupy the casting area 38 when the bl adder 28 is
folded or rolled back over 20 the base 12 to assune its forward, casting
position as illustrated in Figures 9 and 10. As shown in Figure 9, bladder
28 is in process of being rolled forwardly relatively to the base 12 with

the bl adder 3 paidubkiimy disthl ateads 2theacsaingcired 3Picaistureed mab £hagdres
convenient rolling of the blgdder 28 over the base | e .envel opi ng

the distal ar¥umgAnar itsdelaxgd volume,wathoys the 'teﬁtguéhlf‘?‘%oﬁ”%tb?fké?c keg@ngngd

prosthesi s sgekfiesiRinatdral IdAttP RS cadting @31 | DPopqsTEdRIzatibh |F thecur ed
to the base 12 t hrough the tension nenber 70. The bl adder 28 |s rol | ed

forwardly asblaAesin28 o ris§lectablopigssune. for examale i Omin\pEimersuphdhe distaing

material 5 7250y & e Gésﬁaumm%r@aa&%dqgfbbr&ehdwssteiae:mcuﬁﬁéretn@.law alongect i on
34 of the 30 bl adder:- 28. O course, when envel opi ng the prosthesis socket

material 72 with the msthssl%cte}reamﬁf 2(3nd ghesugtioapsostetgdd,awith the
PCT/ US97/ 191@§uuttn§t5¢éac%ﬁlfolaewp cdéa'i&@be@w@& ﬁa% tfeheoﬁ%he&o@ e.aba%% i s

distorted into a |arge volune than its rel axed vol ume without the
residual |inb2 amictheo'ﬁ?@tmk@ﬂ &mhqﬁﬂb‘smﬁeﬁ%e et exarts alactivedfdree Re

casting ar eaten%%%?ﬁ\%gﬁyb'l%?td é)cgl (9 ec& Gﬁ relg{ 99@5: h%ﬁes‘cﬂjaﬁg@@ cﬁgt:aﬁg eeé

pressure, for exa the dr st a resi dual
linb is i®auséd, mrmammy esswd76:.| Hom&emehe |ba$¢ eantand 2 isi cdmnebeed to

prosthesi s spekeh RUELEBL: 72 ARNAAALE ] QUSAURIER b b bdddfmarcesul

that a reactron t1orce i s creat ensi off comnm r on ase 12
and the tenspmnsnmenin?@hwrtswdy tdpeliémsaetﬂaztiee(eﬁotcm aot rrwmnaremottm Gn

Lons1on, oG008} B dih e e PRSI SO S B ISR T B 1,
connect ed t oto thesd ensixial forrebes bEOapnheld wbeumeustgnabnl snoczkedleﬁ ab teredgt i on by
t78€t ngulr?t | longgt%sasn rt%nlagn tt?beedlg{ %P'e%rez QP eI d%%l I?m%r Cttol c\:/a%s]:-:-%ru(c:ﬁ d¥s('t)alrr.enber
area to be reduced in diameter and elongated somewhat while under pressure
from the inflated bladder 28.
Prior to rolling the bladder 28 over the prosthesis socket material 72, the
prosthesis socket material is conditioned to initiate curing of the socket
20 material, preferably by soaking the prosthesis socket material in water or other
fluid that is convenient and safe to use in a prosthesis socket casting
environment. Thus, while curing, the distal area 62 is compressed by the
inflated bladder 28 and a tension reaction load is imposed on the distal area 62
of the residual limb by the reaction force created by inflation of the bladder |
25 against the base member 12 which creates a tractive force on member 70 to
- thereby tension and elongate the distal area 62 of residual limb while the
prosthesis socket material 72 is undergoing curing under pressure in the casting

area from the inflated bladder 28.
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transmtted to end fitting 68 of suction sleeve 66 in the direction of
arrow'76 to cause an axial force to be applied to the suction socket 66 to
t hereby 3% 6d/appte and tension the distal area 62 of residgalusbi/mdaed4 to
cause such distal area to be reduced in dianmeter and el ongated somewhat
whi | e under pressure fromthe inflated bladder 28. Prior to rolling the

bl adder 28 over the prosthesis socket material 72, the prosthesis socket
material is conditioned to initiate curing of the socket 20 material,

preferably by soaki ngustf}ﬁe@ds)égp%si P, tﬁgyﬁﬁg) 43 ros%ré%mtﬁémQEe%Qgr

fluid that is conV&nient e to us esi s socket casting
envi ronnent . 1Zhusingwiarihg of the prgsthelie sapls,atamatanela?23Qver§n&mp¢r§%e@emdt he

i nfl at ed t(;‘lf ag gﬁr}eﬁ%ﬂgﬁdﬁl ??t en?\bounr{r{gae(?fctkb r?OAthgS S%Cké‘g}R§%ann the distal

area. 62 ereatlon orce crea by inflation of
the bl adder 25 ag#igisé ’(ﬁallbasaembnefeﬂ:ﬁdmbmbbdmmt et the thaset i1Reafidr ce on

menber 70 to therehy tension e dist |dual
linb whil% tﬁé”%?téglsﬁ’é’ﬂ‘gest%ﬁgfnwggﬁéﬂ%% 'P@ﬂﬁ?@?%l’oﬁ%& %ﬁ e|"r]1|gg|yaonder
pressure in ihess@in g&keﬁssatﬁermasthbgs lsﬁélleahﬂﬁebhlalﬁiehe Eﬂnstﬁé’ms 8eB6E| TUTE

SHEET | 26 WO 98/ 18413 PCT] US97/ t Fi 11,
t he pugnr:)u4(2a ﬁﬁyzﬂsé"'ﬂemﬁ/‘éﬁj fifting 5,0 ta?é’é'oi‘zp a ‘ﬂ@ dgg?'EWéFpref’Hg‘gg‘ﬁtr){t hesi s

socket mat er ipglenf 2 MightiéM SAPPOSIHHIAE B1 BRI N6 ensbert 1 5TE I98) Windash- 6W|hesuch
curing of the prosthesis socket materjal. Figure 12 jllustrates

preferred enbydiheefissigneg rpd t15‘35%“"i‘?”ta'ﬁae"t\‘?“ats‘é’!fit?iha'tse'é“"95‘1‘0{1@:{38r'éerel'"hgf"udl ng
the bl adggr ?&ekéhd@rt?ss‘éﬁhal 79 thIQ@cﬁ&fﬁ@G&!eysﬁus fohfies We tdl MIBhISOSHRPIiAHf, the

prost hesis socket naterial prost hesis device coupler 74, the end
fitting 68 arsdlcpea9|aétprpernth?0"@r\/@'d@@'d?qt%demmﬁéﬁdY'Hbfﬂ?"S or filapgps to

Application Qo oPfspettioht bf ftﬁé QQCMV%%E at Jeast 99 2he afstar Are¥tiEH wHg t he

Assi gnee of the present 1nvention, I's incorporated herein by 10
ref erence. Es:&emtttlab distentinn gfitbe |Sgﬁt'@'b%9€é‘?t Bathesadiakdisegtign. §ndifighng 68
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or filanents '}
15  fitting for receiving a threaded end of tension member 70 formed as a pin

having enlarged ridges or protrusions 78 thereon that interact with releasable
tension member connector 24 to permit positive engagement at various
positions between the pin 70 and the base 12 as the pin 70 is progressively
advanced into t.he aperture 26 (see Figure 1) in base 12 when the residual limb
20 distal area 62, suction sockét 66, prosthesis material 72 and coupler 74 are
advanced into engagement with the forward side 14 of base member 12.
A stabilizer ring 80 may be threaded onto a threaded portion of tension
member 70 to center and stabilize the prosthesis coupler 74 relative to the pin
70 and to retain a metal ring 82 that secures the prosthesis socket material 72
25  tothe prosthesis coupler 74 during molding and setting of the prosthesis socket
material 72.
The prosthesis device coupler 74 preferably includes outer peripheral
ridges or grooves that engage the prosthesis socket material 72 to form a firm
union between the coupler 74 and the prosthesis socket material 72 when the

30 socket material is fully cured. The stabilizer ring 80 is removed from the

- 13 -
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control - distention of the suction socket at least in the distal direction
while permtting distention of the suction socket in the radial direction.
End fittP@p8e8413i s nol ded within the body of the suction F6KE97681%nd

i ncludes a threaded 15 fitting for receiving a threaded end of tension
menber 70 fornmed as a pin having enlarged ridges or protrusions 78 thereon
that interact with rel easable tension nenber connector 24 to permt
positive engagenent at various positions between the pin 70 and the base
12 as the piassémbiysafieogretsisionl vymerraa@r/a@cm*s be¢ro r¢lbasegippinutte B&se §@e

Figure 1) |n ase 12 whe | dual tal area 62, suction
socket 66, piRdeYVHEFY! %{% tltnf"'aﬁro e%ﬁé’oﬁ eJrﬁQ 5’8979117%re advanced i nto
engagenent W th tige fpessthesis ESlodBetlﬁxaeéndDGVSE mrﬁaempléz, mAystahplise enyri ng 80

may be threaded onto a. thr ead ort| SI on nber ce ter and
 stabilize th®i@b @st%&t?"éattf’&u f’&”?@?a? Plo Mpldghis, C%p%‘fﬂﬂ’p Mfetain a

metal ring &%-ﬁfeﬁ&ferﬁeﬂwﬁa&snémeh&rwmmﬁéxﬁa ﬁ@cmhaﬂawﬂaaheﬂraua&sb@kdthe
prosthhesis coupler 74 during nolding and setting of the prosthesis socket

materi al 72.havirg physieal cHpracerristics nee%ﬁﬂa@f or7desitabiesfos R BrosHies fRREKSt er

peripheral {rda8mpR, aldIPURR $dtRbt BNBAYRK RAtIPEATbOBSES deQfdecittaBedr i al 72
to forma firm union between the coupler 74 and the prosthesis socket

material 72 Wide RrARheys dgvikecoupighy 8r A praferred pmpodiment. ofteockesBre i zer
ring 80 is rPd?P\VEQnEﬁQ@ 3 rib%rou]s?’or ﬁé@&ﬁIbTégﬁEpl@HEETb&léHb%na&j LaM¥8ndfbe8413

PCTI US97/ 19163 assenbly after the tension nenbe has been rel eased from
t he basd012 sigevd gvalhagleciﬁomngtms ghietseo St Braid W%c@@'ﬂngfﬁﬂeKPmUC?Z.asThe

Combi nati on BPORG! Hoan ol e o R R T (o T Shpesgitiatv e
rei nf or cenenbiaxiat ecarabs ffibat sleevesichprevepragnatest matithona ofvasedetinabtei ve
rosthes; s SORRBEERLs SR RAHBONANL B REe SRl LAl O AR Aot Y,
prost hesi s desk4e faomaimé:dmriaoytolﬁMpme{mohsstndQMaceme)quln_e's agtvatable
preferr e1%engn<§“rendﬂéreco Sdatrs therad'dition of water to the resin and cures to a
hardened condition quite rapidly in a manner typical of such resins.
The specific prosthesis material 72 does not constitute a part of this
invention and is described herein for a fuller understanding of the invention.
Likewise, the material constituting the suction socket 66 does not constitute
20  a part of this invention per se other than its structural arrangement and function
as aiready described. Clearly, any appropriate suction socket could be utilized
as suction socket 66, provided that it closely couples the distal area 62 of a
residual limb with a tension member 70 so that, upon tension being applied to
tension member 70, axial force will be transmitted to end fitting 68 into the
25  suction socket 66 and then transferred to the distal area 62 of the residual limb
to thereby elongate and tension the residual limb distal area while reducing the
circumference of the distal area in response to the tension force. Likewise, the
prosthesis material 72 may be constituted of any moldable and settable material
usable as a definitive prosthesis socket or otherwise as a socket to be

30 associated with a distal area of a residual limb in close fitting relationship. It
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form conprises a porous or web-like conpliant tubular braided carbon fiber

10 sl eeve available fromAtkins & Pierce, 2 Braid Way, Covington, Kentucky

as prodwex9snesas WaW, WGVb. 00 and WGVB. 00 (4", 5" and 6",pcEwpentisely,

bi axi al carbon fiber sleeves), pre-inpregnated with. a water curable

pol yi socyanate type pre-polynmer resin 47 avail able under 1.D. No. 41-3701-

0524-3 from 3M Conpany of M nneapolis, Mnnesota. This resin is activatable
15 and rendered nol dable by the addition of water to the resin and cures to

a hardened gangh Lhderstisdt®at ol Sboket 728s MRANSTY Wdh Rer afs%;ai%thhsrogﬁ'w& The
|

specific prosthesis material 72 does not constitute a part of
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arrangement progthegisciocket when the matpyiabié2 bes buted. Gressurg rel@fpadppraypbe at e

suction sock 1] . | t Vi that it
.cl osely _%oupﬁé%r%? ngtgc(’jlqgttgF délr)étgggia%f: E%’PL% g@ Fggéliﬁglafggrdv?ﬁ% % Végﬁcei(r?so i"oh
menber 70 sotecheiguesipon tension being applied to tension nenber 70, axial

force will be tra ' 0 fitti 8 1.t h 5 sucti.on sepcket 66
and t hen transf er?ggh%%gfh% sd"lggﬁzza'lnbé'r ga@%% 2 th{l‘%letaP é‘%%&fﬂ‘%%'%s ofghei her eby
el ongat e andringei® omay ibe varsiddnal suit whriclisstaakerabkes Wii duzticadsetiyg 6Be
circunference of the djst area.in.respon to . the tension force.

Clkon oo Ctrgosthesamete el Rt R o B SETS O BraReratlr ol dabl e
anﬁ set t1@bl e mat eA'ﬁabenm&t@iLﬁe asz,ahél&fdsﬁ‘d;jr{ in\é&;]l:KHrQ?nhﬁ&dio‘i ﬁ@%s%cé%rsible dual
ot herwi se as, a sqcket -to. pe.30 soci at | a distal area of a residua
Vinb in ol oSO ﬁ&”F él‘% i‘%n%fﬁﬁ?fe membey 1 %Ué%eﬂ forelagqeer2g isirelles ) wo
98/ 18413 PCT/ef0didho ifigtivemd kndeas BRI 0rh kHahercBy sblCteldasd 5f By mal |y

worn over a suction socket 66 during use, so the Eresence.of t he socket 66
during nol di ¥§s'6P membeniQiqiioxdng RS ENFEERINIAT the Prestesis matedaptdper | y

fitted and canyd atifeet paiabbEMRich sOHetIa e d N MBLGAIeR! fdelampeused.
Pressure relief pads may be 5 incorporated in the prosthesis socﬁet_as.

needed i'® act8¥@ahce with* known
Accordingly, operation of the prosthesis socket casting device will be

readily comprehensible from the foregoing description. More specifically, to
carry out formation or “casting” of a prosthesis socket from a moldable and
settable prosthesis material 72, the following procedure may be followed using
20 the apparatus described above. A suction sbcket 66 is first donned over a
distal area 62 of a residual limb 64 with the tension member 70 extending in a
distal direction away from the distal area of the residual limb. A prosthesis
socket material 72 is then placed over the suction socket 66, for example by
unfurling or donning a pre-formed prosthesis socket material over the suction
25  socket 66 so that it closely conforms to the outer contour of the suction socket
66 with the tension member 70 extending through and beyond the prosthesis
socket material 72. If a prosthesis coupler 74 is provided, the tension member
extends freely through the coupler 74. The p'rosthesis socket material 72
preferably is pre-formed with a coupler 74 and a metal retaining ring 82 as
30 illustrated in Figure 12.
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techni ques. The use of the stabilizing ring 80 is optional and the

di nensions of the ring 80 may be varied to suit various assenblies of
sucti on WOORM84186, prosthesis material 72, prosthesis cod§T8{SI7A9184d
tensi on nenber 70. 10 As seen in Figure 12, the tension nenber connector 24
I s accessible fromthe front side 14 of base menber 12 when the bl adder 28
iIs rolled rearwardly relative to the base nenber 12 to thereby enable

rel ease of the tension nenber 70 follow ng nolding and setting of the
prosthesis nateriahe Zt%bilamj ralg 8@ asthepahieadbd defd titei @nsioh rhbmbbt dGder 28,

as illustrated, for 15 Fi car. r of the
prost hesi s sgekilize g‘éﬁqsﬁ&nodé\ﬁ%ber\ﬂoﬁm%@gerr rﬁf\ct"/% tghp e%gﬁhge:ggﬁ c'aotdfpfégm t he
foregoi ng depghihBttbQentdYthe puP@0iihibasé member 12:amrhy forwardogidet dost thie
"casting" of a prosthesis socket froma nol dable and ettabl e prosthesis
material 72,basaemEBICREIRTG3 P ISR €7 oY BL 1 G5 RAS ﬁé? Mehack FFF(S"%‘Hpar at us

descri beg al ecforSiE bh@ the 8dralre &5, iaf afslunﬁtrad@dmedugm/e%n anddiztal area 62
of aresidual linb 64 with the tensi on nenber 70 extendi nrg; in a _distal

direction away frlEh? bt@édar 3@&‘-} rofied seaswvarqle relatyeitathe bass MeMpeLiZ AR S s

socket mater)diidi? 'sssl'HWrﬁ" i iR g msrextp'aee SHE tdpRRtLP® e hnb6hel @hsRaND! e
by unfurllng or donnlng re-formed prosthesis socket material over the

suction 25 smeRdErEBNSECIonat4 t Prefeablyy thefiatdes 28 is RarBalhernitashe dor of
[he suct!on Aafisl lt@l@aWpL[}t{oheco R Ho@RoARABEM Aig¥bendi ng thr ough_and

beyond the pr esls socC materi a . a prosthesis coupler 74 is
provi ded0 t he t en3ensiomentreber @Rt isnthenf meltydt'ﬁm)@@ﬁ"tﬂﬁe 26ouhiesgin7ie The

prosthesis sg%l&% o%hg}re'o?\lené%ge H{eet%gg BF e BerRoRnE AoIBE With {heaelé;rﬂ\éﬁ{ser 74

and a netal etalnlng rn ustrated In Figure 1
SUBSTI TUTE SHIEﬁige(draﬂ sho%‘n in Rigured. 113*4&1%6@?&&1!\&@&68@ filfhearsi!\amlat!\@ ng

ring 80 1S thefo LA MO glhe o 81185 AP 1P AlRLal imb L AR 'inzpngF

position of &'t eS| On - nenb e prost eS|s cou
9 and 10. When fully extended to the forward posmon as shown in Figure 10

15 the bladder 28 is then inflated by hand pump 42 which has been secured to the -
base 12 as shown in Figure 10 to enable the supply of pressurized air to the
interior of the bladder 28 as illustrated, for example, in Figure 6. When inflated,
the bladder assumes the position as shown in Figures 11 and 12 wherein the
distal area 62 of residual limb 64 is confined in the casting area 38 along with

20 the suction slee\)e 66 and the prosthesis socket material 72. Upon selective
inflation of the bladder 28 (for example up to about 10mm Hg.), the residual
limb distal area, suction socket and prosthesis socket ma_terial are radially and
circumferentially compressed within casting area 38 by the inner section 34 of
bladder 28. However, because the volume of the residual limb distal area 62,

25  suction socket 66, and prosthesis socket material 72 is larger than the normal
relaxed or empty volume of the casting area 38, and also due to the typical
tapered configuration of a residual limb distal area, a net resultant force is
produced by inflation of the bladder 28 tending to urge base member 12
rearwardly away from the residual limb distal area due to the force generated

30 by the pneumatic pressure within bladder 28. This resultant force is
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74 and to center the pin 70 in base nenber 12. The forward side 14 of the
base nmenber 12 may include a protrusion that contains the tension nenber 5
connect oyos/180d the aperture 26, all as illustrated in Fi BOTRSIT19A6W 12.
The bl adder 28 is rolled rearwardly relative to the base nenber 12 to a
position as shown in Figure 7 to expose the aperture 26 and the tension
menber connector 24. Preferably, the bladder 28 is partially inflated to
facilitate its mani pulation to the position shown in Figure 7. 10 Tension

menber 70 i s, LAGRiHdiSR kRsloh MénBRETG H‘l’Qer?e@al%?@b@ﬂtlbnttl@ethenﬁ@ismsIvﬂfhuh her eon
engage the tension menber connector 24 with the el enents shown

arranged a
in Figure 8. bl‘a'déerblZ&@d\drthQSOT@ inHa iotrpesmMitiadias @l Yagteaiore to ?la)e Fﬂé base
12 and the d? § g%; 8 O}ﬁ€ se%&hgoéfé'waﬁhé kiERtide foRAkdredRirtHesistd) and

10. ‘Wen ful orward position as shown in Fi qure 10, 15
the bl adder 28dios sobket 66fis sapsmityechandhpdissalsreatiZ Rt Hae reddys duRbited to

th b 12 h ' d
Lo the it ofrapoere el EidbelBn BRAredcth F Upmaterb feRslargsl 21

6. \Wen i nfl gbas the tdsrival ket e adsﬁalnﬁrsectibewpulsl. ot te seenstimanthieprEbgiees 11

and 12 V\/nerelnth 2. 0of | n the
casting area wginy| @r‘i’&e(/\,?%ﬁa%'ﬁ Y ﬁé‘gscl'f% m;g'%éﬂ B@? es@gs tﬁe %?ér?éls%}%gsﬁfs
socket nat er itivd reéRualiob veieh eld prosthesis k@ctheomaiénathaZ bonfirds bezsve(ehdhe
exanpl e up to about 10

o L Si du I d| area, suction
socket and pi¥ef [FESHY gg]@k_g{‘g #ﬁﬁdgﬂ 3? Fasdﬁcé'lopysog %?ggl rcunferentially
conpr esse@l Wi t hi n T¢astdtngsat Qiﬁ tB8 dmyn;irbwomlaed tfees‘tohdnadidgcn‘pphbﬁ adckbe 28.

Ho b th I id i nb . di st t
e e A AbTE Sk b B S LR BB el |

rel axed or- enBL¥etVed HWRiItfin bNBoseasttingtardy pRci3Bly enrttiqured pchmhes’s tshekdtypi cal
tapered configuration of a residual |inb distal area a ne resul tant force
is produced fBynehef g W&P’Q%é"%?%ﬂﬂ'é’tsﬂ?@'st%Cffdﬁeﬁ@“altﬁr'?} g% base nenber 12

rearwardly away fregyidsdaeof @sd deidion I ABmMBLE7@ bl RANPitatioh bhehkotension
generated 30 by the pneumatic pressure wthin bladder 28. This resultant

force i 1516 MSUBSTF TUEEtGHRATPYIMiEH gepagaton of the base member 12 and the
bladder 28 from the residual limb distal area, suction socket and prosthesis

socket formed of the hardened socket material. The tension pin is then released
from ring 80 and the end fitting 68 and the prosthesis socket is separated from
the suction socket 66 in a known manner. The hardened prosthesis socket

20 material 72 then may be finally trimmed to the extent needed to provnde a
comfortable prosthesis socket that is in substantially finished form when it is
released from the suction socket 66 and the residual limb distal area 62. A
prosthesis device, if desired, may then be connected to the prosthésis coupler
74 in a known, conventional manner.

25 Deflation of the bladder 28, of course, may be carried out by using the
pressure release vaive 58 associated with pump 42 or by other suitable means
that may be readily adapted by a person skilled in the art.

It will be noted that a completely seif-contained prosthesis socket
casting device is provided by the apparatus described herein, which is used

30 typically by simply mounting it to the distal area of a residual limb without any
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WO 98/ 18413 PCTI US97/ 19163 transmtted to tension nmenber 70 in general
proportion to the pressure within bladder 28 and the force in tur

t ransni tweds/a8a tractive force to the end fitting 68 anBC T/Négylféf"f on
socket 66. The tractive force exerted on the distal end of socket 66 is

transmtted to the distal area 62 of the residual linb to 5 thereby cause
di stention, elongation and reduction in dianeter of-the distal area 62 of
the residual linb in a distal direction while, at the sane tine, the

pressure Widthér%@baddﬂraaﬁvémﬂd:agér;erm icipteroerite ridwttiagtive foreapexesseds t he
distal area of the residya

confined betaNdbg temzon Mg Zblﬁ? Q %‘F‘GP égsf)t”%gg aBO\Z%%lE% ?ﬁ:ﬁ%g i (7)ﬁ

socket 66. 1QsfRg d&licd atulft adfa trbﬁJICWoeGeﬁ @enanted ehwingntheaistigg appl i ed
to tthe distal area 62 of the residual |inb, prosthesis socket material and
the suction PreeRdse- 66 results in a close-fitting and precisely configured

prost hesigs socketgqfQyAedpiicatibes, HOMVaQLHeQﬁs&Bﬂeaetomﬁt ﬂs&t tesic seoketr
materi al 72. Rel ease of the tension nmenber 70 é%‘ﬂggf’ ul ati

tension 15 gammeetor ZniRd@ss Membeict4$e g‘aééB%P?f’ pivg %Qé%‘?ﬁﬁ%ér 12

and the bl addgrc 28nrks6h tdeQiceebriHgamdiding ofli £ hididati@asetsatts ippostesiket and
prosthesis socket formed of the hardened socket materi al Theﬂtro rs}:sl on pin
0

i's then rel eslsaxe matesial 72 Mathoot ERRGTIPGEENSIAD |PRY tNtAG tBBSIOM MemRer Hesi s
socket is SeB?ahngﬁlgqn tBQEL?ﬁtqga§é‘§|Hd?£‘ Qfeif?? p8fs b%sﬁ)é&@y@emﬁ likéhe

har dened pro SI's soC mat erla hen may be finally trimed to
t he ext amt needbelfmmqshmmqj@eadesemﬁdmf?a@leé'sGPE%@%@'S’?‘Q'C’W“?WQP”F’S in

substantial |y LLOL shed, LALmORe,d ol SuskBenseeiduomd beunuss ializagcket 66

and the resi area prosthesis device, if desi red may
t hen be connettedn the bdse npnmserh%d@mm@de FENSIPNANKABARCONBALRIANYonal

manner. 25 Deftat |aocnen %r"ﬁggm ‘fesaﬁ§§%§ter%ﬁnd:t edé%'b )fnp,gbg,aggé,ﬁge@gt by

usi ng the ptné Gr3ecd associa by ot her
sui tabl e maaimsa ¢dmatredagnd statdizdd| maammm@dd he at'b@tdsmthsm IW'é‘@Pqtn”’tEhe art.

L) BSOS aBH, R 0 SEAR B PR B0t

casti ng Vi g%p € apparatus ereln, | ch is used
external source from a position outside the rearward face of base member 12.

Appropriate air passages and sealing devices for the air passages, of course,
would be provided to maintain the pressure within the bladder 28 foliowing its
inflation, as described previously. When using this arrangement of casting
20 device, a space or gap 88 could be provided between the distal end of the
suction socket 66 and the adjacent surface or side of the prosthesis coupler 74
or the forward side of the base member 12 in the event that a coupler 74 is not
utilized. The space 88 would permit the distal area 62 of the residual limb to
expand somewhat in a distal direction during compression of the prosthesis
25 material 72 by the inflated bladder 28. In using the embodiment illustrated in
Figure 14, air pressure in the bladder 28 would be carefully regulated so as to
control the distal displacement of the bése member 12 by the air pressure in the
bladder. However, it will be noted that pin 86 extends freely through the base
member 12 so that the base member 12 is free to move somewhat in a distal

30  direction relative to the suction socket 66 when the bladder 28 is inflated.
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30 typically by sinply nounting it to the distal area of a residual linb

Wi thout any 17 SUBSTI TUTE SHEET (rule 26 ) WD 98/18413 PCTI US97/ 19163

ot her suppovsngaiz tractive force generating i nplenment. The PEAGISOVEI®drce
exerted on the tension nenber 70 in the enbodi nent descri bed above is
created by the casting device itself as a result of forces generated
during the casting procedure. 5 For sone applicatiaons, it may be desirable
to omt the tension nmenber connector 24.in base nenber 12 so that the

bl adder 28 can be didde éﬁf@e'ﬁuHaahmen@s:f@h&mveﬁ@&sumrﬂeulh@@udureu.ngmmaudu ng
of a nol dabl e, settable prosthesis sleevye material 72 m$thout cting

t ensi on | oad tp bedlustrasing oply FRchyRSjousgnogificationetRgIeto may Eh@“\%'@ﬁ? laﬁgt a

si npl e pl ast %1 eﬁﬂéa B Qﬁa%%d?\es%l%dslhgﬁélﬁrt%ltﬁ&ﬁ de'pkﬂmlgofrbrﬁ the sbritfapged

usi ng the descP progt esls casting or aratus and process,

an arr angerrerst:oaemhtmmvmum weieddis dﬁfmeguaéhqma@ae|t8aqo@"9w lized, wherein
t he base nmber 12 does not include a tension nenber connector and i nst ead
a centering or guide pin 86 extending through base nenber aperture 26 in a
centered and stabilized manner could be utilized with or without the 15
application of separate tension force or preload applied to the pin 86 by
sone external source froma position outside the rearward face of base
menber 12. Appropriate air passages and sealing devices for the air
passages, of course, would be provided to maintain the pressure within the
bl adder 28 following its inflation, as described previously. \Wen using '
this arrangenent of casting 20 device, a space or gap 88 could be provided
bet ween the distal end of the suction socket 66 and the adjacent surface
or side of the prosthesis coupler 74 or the forward side of the base
menber 12 in the event that a coupler 74 is not wutilized. The space 88

woul d permit the distal area 62 of the residual linb to expand sonewhat in
a distal direction during conpression of the prosthesis 25 material 72 by
the inflated bladder 28. In using the enbodinment illustrated in Figure 14,

air pressure in the bladder 28 would be carefully regulated so as to
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control the distal displacenent of the base nenber 12 by the air pressure
in the bladder. However, it will be noted that pin 86 extends freely

t hrough wooshasida nenmber 12 so that the base nenber 12 i s BGTESH39¥dve
somewhat in a distal 30 direction relative to the suction socket 66 when
the bl adder 28 is inflated. 18 SUBSTITUTE SHEET (rule 26 ) WD 98/18413
PCT/ US97/ 19163 The specific enbodi nents of the invention described herein

are intended to be illustrative only and various nodifications thereto nmay
be envi si onewratids cliai gented by a person skilled in the art without

departing fromthe spirit and scope of the invention which is defined in
the clains that follow 5 19 SUBSTI TUTE SHEET (rule 26 ) WO 98/ 18413
PCTI US97/ 19163 Wjat i & prostheeid soeketlcastinprdesidecsirsprisiugeet casting devi ce
conprising: a base ha\%n. a {orvvacfd sj de; an el ongated annul ar nol di ng
bl adder carried b# hase é‘gg,a KW §48er peripheral Iy enclosing a

central |y | ocat ed gpasérigageaesulahepldiny blateer earded Dyethiecraded the bladtere
forward side of the base, the bladder further risin

0 ) ] cor’gp a pltj&qe%bl e )
ai r-i nper meaprépheralivaEnclosinonancanttally JRsHed ST ARG MR Mlatedidy in
cooperat i @n WiidndbderdPReee fWand kideh#nthebapes inehwaaddryfurtier comgtisiggtdhe
casting area; said casting area including an open residual |inb receiving

d |
end and 1. 0Phshlendf-ipParmeaPiearelatively pen-sihetchable. shegfmaterigl enplosiogy

enabl i ng CO“EBQMQ%&W@J the Hasb! SaHEMZBBerdripheradil@upolndif§anbessting A
prost hesi s socket casti ng device according to claim1, said bladder

conpri sing: area;
said casting area including an open residual limb receiving end and
10 extending from said end to the base; and

an air passage enabling controlled supply of pressurized air to the air

chamber.

2. A prosthesis socket casting device a_ccording to claim 1, said
bladder comprising:
a continuous tubular member having opposed ends and extending
between said opposed ends with 6ne portion thereof folded inside out over the
5 remaining portion thereof; | '
said opposed ends sealingly secured to said base;
said air chamber located between the folded layers of the tubular

member.

3. A prosthesis socket casting device according to claim 1, said
bladder comprising:
an inner tube section having opposed ends and sealingly secured at one

end to the base;
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‘a continuous tubul ar nenber havi ng opposed ends and extendi ng between said
opposed ends with one portion thereof folded inside out over the 5

remai ni ngoRfBs@N thereof; said opposed ends sealingly sececemspuigad d
base; said air chanber |ocated between the folded | ayers of the tubular
menber. 3. A prosthesis socket casting device according to claim1, said

bl adder conprising: an inner tube section having opposed ends and sealingly
secured at one end to the base; 20 SUBSTITUTE SHEET (rule 26 ) WO

98/18413 PCT/ USOTad Hfd: 1ok QUEdn hoiRg SGfpsed JHU B QR Res taad

ext endi ng over t he"ifn e section in spaced relationship therew th,
sai d outer tinber smtsestioniisspacedablatignshis tene withasaid utesiebe sesuanpiBase:

;a: ch?ggrogg%élgggesal dé)cgatsgrqé ER&I o§?ﬁlﬂaﬁgj y joined at their opposed ends

ase; arr chanber defined by the space between
t he -i nner and out eaidtitues andemltercmsﬁ sedtionsreabinglgjoineh et tredl drpiosgd sadered to.
sai d base Su[?oict ant i al I entrically relative to the one inner tube end.
4. A pros5t he Eesdo%‘k%q ‘fﬁ deV| ce according to claim2, said opposed
ends secured SUbShaﬂtdnﬁéHaanm@ﬁﬁédl bg ahd ypdoe tehevebonhairthes ade oaterttobe base.
5. A prosthesis, socket casting device according to claim2, said
conti nuous t S menber . bei ng roll abl e continuously over the base nenber

in arearward diresdige eRRAStIR he besg §eavuned dtosisdid basassubstammiatyope
the base nenber at one position at | east. 6. A prost hesi s socket device
accordi ng t oceneantiaally relatiygitagheg one inner tube end

4, A prosthesis socket casting device according to claim 2, said '
opposed ends secured substantially concentrically to the forward side of the

base.

5. A prosthesis socket casting device according to claim 2, said
continuous tubular member being roliable continuously over the base member
in a rearward direction opposite the base forward side so as to envelope the

. base member at one position at least.

.6. A prosthesis socket device according to claim 1, including a

releasable tension member connector carried by the base.

7. A prosthesis socket casting device according to claim 4, including
a releasable tension member connector carried by the base; said tension
member connector located within the inner tube end.

8. A prosthesis socket casting device according to claim 7, including

a release mechanism for the tension connector member located on the base

within the inner tube end.
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rel easabl e tension nenber connector carried by the base. 7. A prosthesis
socket casting device according to claim4, including a releasable tension
menber cWwmesit8er3 carri ed by the base; said tension menberPCHHAYIB3

| ocated within the inner tube end. 8. A prosthesis socket casting device
according to claim7, including a release nechanismfor the tension
connector nenber |ocated on the base wthin the inner tube end. 21

SUBSTI TUTE SHEET (rule 26 ) WD 98/18413 PCT/ US97/19163 9. A prosthesis
socket casting degice ageosttiesigsbekeatkcastngldevicecddedrdiag o tleins il pinciveimaer
connector disposed on the forward 3i de of th'g Itgase gt @ Fositi on

accessi bl e fPJRNYAD ANYMRE, GYNECLY digRpseR U} Hig f¥ I s of e BBFR Pt devi ce
accordi ng t opglibMadcessiidfraht saipast@fa@aPri sing an air passage in the
base in communication with the air chanber; and a valve in the air passage
arranged to control flow of air through the passage. 11. A prosthesis
socket casting dejpce ACGHEEMNeSR doRkel sting GevitdidtcBlding YRLMRn GORRGI &3 Ng a
normal Iy cl osed check valve preventing egress of air from the air chanber
when cl osed, pbsrageFeMbisHf 1Y aisPBEFATS inghaibase on sagunumedligThwithhideadis

passage in ekﬁ%}gﬁergiaﬁg‘at\ja% nkRe aft PREORI R KBhtroPALWE FEMr&Sh

" |
according to claim 10, said air passage including an air passage quick
engage/ r el eathe BaR$EDeng arranged to receive a punp qui ck engage/rel ease
fitting. 13. A prosthesis socket casting device according to claim12, said
val ve conprising a normally closed check valve and a biasing device for
bi asi ng the checRlval Reprpsthasigsoaketicasting perdce acenrding.toAlgmod, Iseisi air

casting devi i : i j N n i i.ncluding a
parp. qai ck. eqguBernar g oty it b pEpRsnlhd BRI, o FLHENS B
recei ved by theecaiaichapassaten obageldi bgt openable for permitting air to pass through

the air passage.in either direction.

12.  Aprosthesis socket casting device according to claim 10, said air
passage including an air passage quick engage/release coupling arranged to

receive a pump quick engage/release fitting.

13. A prosthesis socket casting device according to claim 12, said
valve comprising a normally closed check valve and a biasing device for biasing

the check valve towards a closed position.

14. A prosthesis casting device according to claim 13, including an
air pump including a pump quick engage/release fitting configured to cooperate
with and to be received by the air passage coupling;

said pump fittihg including an air valve opener arranged to open the

5 check valve when the pump fitting and air passage coupling are engaged

together.
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said punp fitting including an air val ve opener arranged to open the - 5
check val ve when the punp fitting and air passage coupling are engaged

t oget herwo23ns§@BSTI TUTE SHEET ( rule 26 ) WD 98/ 18413 PCTrOIBUEHIADLIE8 15.
A prosthesis casting device according to claim 14, said punp including a
manual air displacer novable to cause pressurized air flow out through the
punp fitting when noved; and a pressure gauge for indicating static air
pressure in the air supply conduit and said bl adder when the check 5 valve

i's open and the aig pa;sarg,et%gtgpéémg' FoRDREES Mgl fo EREmPHAIPsdilitddmRg. 16,
A prosthesis socket castin evi ce conprising: a base having a forward

side; an el omghudew anmahea! mﬂmo@emm}@@re taroeusel mgsyuEed Ak flovh®upl adder

peripherally enclo C a I t d e when
e 11 ot od aiowsy Shiduher BRann, fE0% oriE 3 g B s dhgiea gy
further corrpéuasnbrnjr ﬁepkmrabh ahe alrrsupm)ecmxmal and seidabladéérywhen-tbe r0é1techabl e
sheet material, encl 03|n i 0. coo t

peri pher & | yV&YP IR AY trfeh%" et a|grt?g a Pnawssg?%gbcas ﬁﬁéhg é@é F]Igt ng an
open residual linb rece|V|ng end and 10 extendable to the base; an air

passage enabling ntr | | ed sup of press rLzed air. to the air chanber;
a residual linmb sagtl 0 885?@[5 %5858 U9 M CATPI'RG%%r ea, said suction

socket arranged t@ Hagg@iavingaa F@iaddialdel i b di stal area and including a

closed end 15 |located adjacent sa ensi.on nenber. conn ctor dable
and settabl e prosPR&F9aL E%‘P“'ﬂ’aﬂ’\é’?‘i bE@QFT e t&)(/ﬁ? S ?Eg’t“? fsocket

bet ween the §é‘ﬁ;§ﬂé?5]ly3@ﬁdﬂ6§m€@cérkt€alm RESRY; cHAINg @r@stadageﬁtreaaamemeﬁpty
and when the bladder is inflated to fully _extend the bl adder bei n& smal | er

in vol unm® t hivlatekanexirndge fé?;fl‘dthIEE"i’?fﬁ' side of the base, the bladder fur

comprising a pliable, air-impermeable, relatively non-stretchable sheet material
enclosing, in cooperation with the base, an air chamber peripherally surrounding
the casting area;
said casting area including an open residual limb receiving end and
10 extendable to the base;
an air passage enabling controlled supply of pressurized air to the air
chamber;
aresidual limb suction socket disposed in said casting area, said suction
socket arranged to receive a residual limb distal area and including a ciosed end
15 located adjacent said tension member connector;
a moldable and settable prosthesis socket material positioned over the
suction socket between the suction socket and the bladder;
said casting area when empty and when the bladder is inflated to fully
extend the bladder being smaller in volume than the volume of said suction

20 socket fitted to a residual limb distal area and said prosthesis socket material.

17. A prosthesis socket casting device according to claim 16, said
bladder comprising a continuous tubular member having opposed ends and

extending between said opposed ends with one portion thereof folded inside out
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20 socket fitted to a residual linb distal area and said prosthesis socket
material. 17. A prosthesis socket casting device according to claim 16,
said bl eddmrisennpri sing a continuous tubul ar menber havi REVPPTIE3ends
and extendi ng between said opposed ends with one portion thereof folded

i nside out . 23 SUBSTI TUTE SHEET (rule 26 ) WO 98/18413°*PCTI US97/ 19163
- over the remaining portion thereof; said opposed ends sealingly secured to
sai.d base; said air chanber |ocated between the folded | ayers of the

tubul ar  Nenp&lrthd femAngQRdries tiseredfc kaitl oppssdédendicadatiegiacecurdidng sa@ cl ai m
17, said opposed ends secured substantially

i call f d
side of the b#sgsesaid gir ghpmbey jrated DELWEED cﬂo?g'? Poi‘gsndiéiy%gsé Oéc%'%r &lﬁ’rh]euéa'? (r)war

claim18, ipehitirng a rel ease nechanismfor the tension connector nenber
| ocated on the base within the inner tube end. 20. A prosthesis socket
casting device according to claim16, including a releasable tension

menber connector qarri edpR¥HdIR ket castirN@é\ide abBGHERG Residined 7t @aldne
suction socket closed end; said tension nmenber extending towards and

engagi ng sai drrasesi endsnsasvead sdhntentialy cogcentsicaingo the tariverd sitecet thend i s
rel easably cgupl ed to said base by said tension nenber; said tension

menber connector disposed on the forward side of the base at a position
accessible fromsaid casting area. 21. A prosthesis socket casting device

according to clai m,l6, i L L [\Sd i a eq1hn the
base in comuni cam‘gOn vﬁsftkg?tﬁgg'ai $&i§ﬁ%%5§$gp%érﬁ er;%\?gpr\ﬁigdq r?Bt E%ﬁgi ;B'passage
arranged to owehiding a féleaseshiechanisninfa tightension qeassetpe mesahied Iehated an (ke

conpri si ng a&ﬁ%%g"gﬁlhlﬁgﬁé %ﬁgrdm%@eeq&_val ve preventing egress of air fromthe

ai r chanber at “openable for permtting air to pass through

the air passage in either direction. 22. A prosthesis socket casting device
according to clai @0%6’ fagrgst%iegis socket casting device according to claim 16, '
including a releasable tension member connector carried by the base; a tension
member secured to the suction socket closed end; said tension member
extending towards and engaging said tension member connector so that the
suction socket end is releasably coupled to said base by said tension member;
said tension member connector disposed on the forward side of the base at a

position accessible from said casting area.

21. A prosthesis socket casting device according to claim 16, said air
passage comprising an air passage in the base in communication with the air
chamber; and a valve in the air passage arranged to control flow of air through
the passage, said air valve comprising a normally closed check valve preventing
egress of air from the air chamber when closed, but openable for permitting air

to pass through the air passage in either direction.
22. A prosthesis socket casting device according to claim 16, said air

passage comprising an air passage in the base in communication with the air

chamber; and a valve in the air passage arranged to control flow of air through
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passage conprising an air passage in the base in conmunication with the air
" chanmber; and a valve in the air passage arranged to control flow of air

t hrough wo 2¢h848)BSTI TUTE SHEET ( rule 26 ) WD 98/ 18413 PCHA{P94d749183 t he
passage, said air passage including an air passage quick engage/release 5
coupling arranged to receive a punp quick engage/release.fitting;, sard

val ve conprising a normally cl osed check valve and a_biasing device for

bi asi ng the check valve towards a cl osed position; an air punp including a

u uick e l.e A C i . e i 0 be
Fecei ved by’ HEBEHAeO3IR o hbafhe ARG S AiC pofOBBIALE chbbieMigadd O, |
val ve opeler cawplinggergeanggdotoeieceive a pymp lauick ergagedelaase fisting fitti ng and

2l passage coupl g A £00RARN, oL BISLIGbsSRbAL RIS ARl HHlR A pOLE

air displacer novable to cauéeé pT essurtr ze air w ou punp
fitti ng when fomobiesingnbe ahpelessive aogaudpea crsed dositiwh; cat i ng static air

pressure in the air-supply.conduit and said bl adder, when the check valve is
open and the air F?Q?é’a‘ﬁ'@"%ﬂlfi‘l'qq% aipé’%@‘él'@g&"ﬂ?@?‘(r?lﬁ%sea{']trl'”&ﬁ%‘tg'gf’fe[dtﬁong.

23. A prost hesbperaeciith arastd bg relivekcbpetnadipagsddge €dblimg22, including a
t ensi on j“?di cator for indifcaii ngF}ensi-l e force between said, tension  nenber

and sai d'?ensi on FRIFHRYTRMNES: DF UG, 23 AT VaIVe RPSNEl 2TPRPRS (TR PRED thekert a

conpr essi ve fche€ie valveSAhdnpihes el fitthaCked dimpasise apGhimgSHed eRBaged
socket cont ai ni ”ﬂ a residual linb distal area |ocated in said casting area.
24. A prost hde98he%cket casting device according to claim 16, including a

rel easabl e tensi ora/@IteS i WeF b arkAl 4if 8dpRitet FRVABRY 0 cBul&PriselirizddeNDer

secured to the suction socket closed end; said tension nenber extending
t owar ds and @K Ryt SBivoheihei BHNALRHRS ermewves ang @ iaessune gsuseided on

socket eng i $hdilfRSAbY af BHRER: HAng 3l dubasS ' L Aigtne  and
i ncluding a prést heési s 'cSu& ers atlt ac eci #ga?hgp‘}sﬁgg%lgtg strargdtqéel??g‘frfwt e{he
check valve is open and the air passage coupling is engaged with the air pump

fitting.

23. A prosthesis socket casting device according to claim 22,
including a tension indicator for indicating tensile force between said tension
member and said tension member connector when said bladder is inflated to
exert a compressive force on said prosthesis socket material and a suction

5 socket containing a residual limb distal area located in said casting area.

24, A prosthesis socket casting device according to claim 186,
including a releasable tension member connector carried by the base; a tension
member secured to the suction socket closed end; said tension member
extending towards and engaging said tension member connector so that the

5 suction socket end is releasabl_y coupled to said base by said tension member;
and including a prosthesis coupler attached to the socket material, the
prosthesis coupler located adjacent said suction socket closed end between said
suction socket end and said base; said coupler including an opening extending

therethrough; said tension member extending through said opening in said
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prosthesis coupler |ocated adjacent said suction socket closed end between
said suction socket end and said base; said coupler including an opening
ext endi ngo dghedqiet hr ough; sai d tension nmenber extendi ng thrP§TgHSIZaPH¥3openi ng
in said 25 SUBSTITUTE SHEET ( rule 26 ) WO 98/ 18413 PCT/ US97/ 19163
coupler with the coupler |ocated between the suction socket closed end and
said tension nenber connector. 25. A nethod of casting a prosthesis socket
on a residual linb distal area conprising: donning a suction socket

including a émr%itmﬁb%uﬁbr focatabBstwiliest ik suetidntsvekentlosydent enddi st al
area of a residual linb with the tension menber 5 extending outwardly in a
di stal dir ecsdidtenspraeiemPes CREMREB-e and settabl e uncured prosthesis socket
material over and in close conformity with the suction socket and so that
the -tension nenber extends in a distal direction through the prosthesis
socket material; Bbunt Arrgemd@rfﬁaﬁmgaipmqt%ﬁsa%ﬁ%c@ﬁéﬂ&e’r“@&ﬁﬂ“ﬁgi%ab
relatively 10_i %gn@i,bl e pliable material on a base nmenber to produce a
I'ng

area c : : ,
central open” “cas rea extending froma forward side of the base nenber

towards a resi dudbndingra sustien sopketdeelvding adisemiongnephecat 2 clasedkstghse
nenber when th bl .S J.0f ) d P : f e base
menber in a ?%‘f\ﬁ%?ragpggrre{cht%i é(’)'%I,al {% he:a Bfggggrﬁéﬁlel:irﬂg%&@28?2&@?92 ’ﬁgﬂ’%ﬂg

acti on ofs t hextehdidgesutwaldiy iive distsl dicection; base nenmber in forward and

rearward directions;.rolli he bl r i f the
base menber to pP%\?l”@ea @8@’%3&3 ?ncgp steﬁ%(%gea%'%%%d é{oggﬂ %’;li}e ?%%Erg{sa?gu%a{ﬁgffnb
di stal area, asditidlose cadokeity ath the ssttiesicskatinat sathagthke woswognembehe base

e A S A oy A RN R Rt A
di stal direction bfumeeg tahe dneaiionnfiEmaber bladdbrt kempaismgmenbesiatively e
placing 1t0he irn%iicedn%?tlle Ipilia Iedrinsa%ea}!al %rneg’bass,gcr%ier%%ﬁqgkgrtoduce a central open
casting area extending from a forward side of the base member towards a
residual limb receiving central opening spaced from the base member when the
bladder is inflated and positioned to extend from the base member in a forward
direction, the bladder being movable by a rolling action of the bladder relative
15  to the base member in forward and rearward directions;
rolling the bladder back from the forward side of the base member to
provide access to the casting area by the residual limb distal area, suction
socket and prosthesis material and access to the base member by the tension
member;

. 20 coupling the tension member to the forward side of the base member to
restrain relative movement in the distal direction between the tension member
and the base member while placing the residual limb distal area, suction socket
and prosthesis material in the casting area;

rolling the bladder forward relative to the base member to a position
25 whereatitextends forwardly of the base member and envelops the residual limb
distal area, suction socket and prosthesis material in the casting area while the

tension member is connected to the base member;
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and prosthesis material in the casting area; rolling the bl adder forward
relative to the base nenber to a position 25 whereat it extends forwardly
of the bg ﬁ%ﬂg‘{ﬂger and envel ops the residual linb distal BCER@SIBIA6I ON
socket and prosthesis material in the casting area while the tension
menber is connected to the base nmenber; 26 SUBSTI TUTE SHEET (rule 26 ) WO
98/ 18413 PCT/ US97/ 19163 inflating the bl adder to a_selected pressure to
cause the bl adder material to extend inwardly towards the casting area to

conpress the resi ﬂHélnng tH@bQ'dEE@{oa?Jl@é’ted%k&%b%ﬂr&é&lsetthaaﬁdﬂéoﬁiamls
material and to cause reaction force between the tension rrenber and base

menber causi fgestbed res@diveobards thesaskas ereg tocamAress theredded limrdistlsi on
member when the b afjde;ﬁoc etrsTgnl\ {)&ﬁleé’ls thifelial §Hd ab- @élfé'@ § PEy@ich p&rebt i on;

mai nt ai ni ng P18 rESY area, suction socket and prosthesis
mat eri al undsétmmﬂmsmnewnandmbheanérbsﬁ@mafehtreqtau;ﬁwethqBﬁﬁﬁ HeMHes Pt he

tractive force while cur n the r i_al
pressure ¥ rof¥¢hé Ef’%\td‘ﬁ?etor é)lneggltgﬁg Fﬁ%%@ﬁg‘f gfrtl]eﬁeth ]bq)a%%laqggg%gpg%lpng t he

residual i mysgiked at s@éreeorm&mtpbanospcket and cured prosthesis materi al

fromthe bl adder and the base ne The t i im?25,
i ncluding carryi ng0ERIY ﬂ%a@? éﬁf'g‘%ﬁl 'Wrri’f(?gtaf AT % Re gb‘ﬂ"a dﬁgr&li%begaefjla\?g%?n
sel ect abl e i p{dtatiaiNehder lcoriRESdidre ahBirtheigbnsiom naémberasmdegetension eorhatbe

menber to an air chanber of the bladder. 27. The nethod according to claim
25, i ncl udi ngragsvedorse While eyripgitie prasuiesi§imatit@le t ubul ar el enent

parti al |‘Y%f ol ded 'rQ@hQﬂg%H?réﬁé@Fe frémehé bta@dérQPéTbasﬂm’@fhe t&ﬁdoOMmbérLdnldl ar
sections having a pair ree ends seali ng étéconnect ed to e. nenber

ge base.
with the spaéépw@tﬁ'ﬁﬂéhet’ﬁ&'dP%ﬂb‘ﬁ?%rd'%téb?'iean N APRRFLANY RYE t%{BF@l’eé'sai r

chanber and the . S5BPEEMYnE Hiduddi@nitAebakeldmbersect i on defining the casting
area, and carrying out the step of rolling the bladder back fromthe

forward side of the base nmenber by rolling both tubul ar sections together
relative to the baf@. The method according to claim 25, including carrying out the step

of inflating the bladder:by delivering a selectéble inflating air pressure through

an air passage in the base member to an air chamber of the bladder.

27. The method according to claim 25, including using as the bladder

a single-piece tubular element partially folded inside out over itself to form inner

and outer tubular sections having a pair of free ends sealingly connected to the
base member with the space between the tubular sections defining an inflatable

5 air chamber and the space within the inner tubular section defining the casting
area, and carrying out the step of rolling the bladder back from the forward side

of the base member by rolling both tubular sections together relative to the base
member in a direction rearwardly of the base member to provide access of the

tension member to the forward side of the base member.

28. The method according to claim 25, including providing a
prosthesis device coupler on the distal area of the prosthesis material; extending

the tension member freely through the prosthesis device coupler when coupling
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menber in a directionrearwardly of the base nenber to provide access of
the tension nenber to the forward side of the base nenber. 28. The nethod
accor di ngotesnghiai m 25, including providing a prosthesis F&VER7EW¥E| er on
the distal area of the prosthesis material; extending the tensi-on nenber
freely through the prosthesis device coupler when coupling 27 SUBSTI TUTE
SHEET (rule 26 ) WO 98/18413 PCTI US97/19163 the tension nenber to the base
menber with the prosthesis coupling device disposed between the closed '

di st al etnd QE\%ttEH‘?stiﬁrUﬁ{én%brﬁQQK@tbaa@dnetrhﬁerbﬁstﬁ thegTbsthesiantbupéngreieeice| v

j oi ni ng toget her e prosthesis device coupler and. the £ S terial
during curi ritisrosed m@t‘ﬁ!PB%tth%scf%seﬂa%%ﬁaFﬁP. ‘g '%ﬁ.su q}?&%&h‘%égﬁggg’ ibnags'gg
prosthetic ﬂ'ﬁé’fhﬁ@f,@ﬁd BefnesrichgoihingRogitiédthe protResiotpvics tagplepdratiheg a

mol dabl e and settabl e uncured prosthetic device material over and in close
conformty wirosthasidineatgrial-gusinaguregrdPaPEPSthERS M6  Abunt i ng an annul ar,

I nf| at abl.e bl adder conprising a relatively inextensible pliable materi al
on a bas€ nenber to produce a central open casting area extending froma
forward side of t2® badenetbabef cesing @8resthetisdenia oniantssideakib dptelent r al

openi ng spacaerga%gﬁ}-gigg: base nenber when the bladder is inflated and
positioned to exte d>1'Pom t he base menmber in a forward 15 direction, the
EI adder bei ng novplbtieg Bynoldablelandgettebiesincored pwsthelifotavigeemateriaovelo t he
ase menber in forwar rear. i i osidfk! iRg: t he bl adder back
“fromthe for%}fr'_g cs!?s eg%rﬁgﬂwggéﬁgggr’é%leaﬁg% g?ggs)rregl\(/jiggehggbess to the casting
area by ttthe resi dmabntingrbanli soablaar &xlagakle piotastdeet cempdsipdca megladivel ; 20

't he cast | REaraR eag et i ehe BAE ohkdhnonBePkBBakE o FAEE el T

relative to ¢diingagrea ebdraling érogn poRiriviach side of the base member towards a
residual limb receiving central opening spaced‘ from the base merﬁbér when the
bladder is inflated and positioned to extend from the base member in a forward

15 . direction, the bladder being movable by a rolling action of the bladder relative
to the base member in forward and rearward directions;

rolling the bladder back from the forward side of the base member to
provide access to the casting area by the residual limb distal area and prosthetic
device material;

20 placing the residual limb distal area with the prosthetic device material
in the casting area adjacent the base member;

rolling the bladder forward relative to the base member to a position
whereat it extends forwardly of the base member and envelops the residual limb
distal area and prosthetic device material in the casting area;

25 inflating the bladder to a selected pressure to cause the bladder material
to extend ihwardly towards the casting area to compress the residual limb distal
area and prosthetic device material;

maintaining the residual limb distal area and prosthetic device material

under compression while curing the prosthetic device material;
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whereat it extends forwardly of the base nenber and envel ops the residual
linmb ‘distal area and prosthetic device material in the casting area; 25
inflatinggddsaghdzadder to a selected pressure to cause the pkaadgssmseri al
to extend inwardly towards the casting area to conpress the residual |inb
distal area and prosthetic device material; naintaining the residual Iinb
distal area and prosthetic device material under conpression while curing
the prosthetic device material; 28 SUBSTI TUTE SHEET (rul e 26 ) WO. 98/ 18413

PCTI USOT/ L9163 1 £lieaghi B1dosBI AIM el i L AddRly RO the

residual linb dis cure evice erla m t he

bl adder and disﬁaltamandrembdrproahaf)c d‘éheemﬂeadl footrhdi bigdden a@ldamhmmp
including rolli the bl adder rearward relative.to the base nenber when
carryi ng out ™ Hggbétep of separating the residual linb distal area and
cured prosthetic device material fromthe bladder and the base nmenber. 10

31. . Th t hod t
Uil ating the bl adier. BPedBrRoBcsarara st BB InFRRRY Rlind the pleediir o
through an aarwRasAgAve to thB®abaatenitieied Caradfingiolt a’swstbﬁrofefspéﬁaemg

bl adder. 32. The nethod according to, claim 29, including using as the
bl adder 15 #esresigua! Jimk distahanezy ard Shiss PRstheug |d§le5|'aébef|62§[Qj@ $8t over

itself to fopEYUBNERd ti HastUiin@mberbul ar sectl ons having a pair of free ends
sealingly connected to the base nenber with the space between the tubul ar

sections defining an inflatable air chanber and the space wthin the inner

tubular ggction defini ﬁg\etnh@meear:e&a.ng%%mw .ﬁaﬁambegrr%ﬁg &d%%héét%la of
roll'ing the bl adder back froma forward side 20 of the base nenb

rolling bot hof lmhaltlag the bladgas by dghivering 3 e¢lactaple indlating auasessureﬁbr@rughn a
direction regpugrgl %é i e BAsEnEREREo ERaW&]‘é fi: t%ﬁ%?%na%eﬁhe resi dual

linb distal area an rosthetic device nateri orward side of the
base nenber.

32. The method according to claim 29, including using as the bladder

15 a single piece tubular element partially folded inside out over itself to form inner
and outer tubular sections having a pair of free ends sealingly connected to the

base member with the space between the tubular Sections defining an inflatable

air chamber and the space within the inner tubular section defining the casting

area, and carrying out the step of rolling the bladder back from a forward side

20 of the base member by rolling both tubular sections together relative to the base
member in a direction rearwardly of the base member to provide access of the
residual limb distal area .and prosthetic device material to the forward side of the

base member.

25 33. The method according to claim 32, including donning a suction
socket over the distal area of the residual limb distal area prior to placing a
moldable and settable uncured prosthetic device material over the distal area;
and carrying out the curing of the prosthetic device material under compression

from the inflated biadder while the prosthetic device material is maintained in
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25 33. The method according to claim 32, including donning a suction
socket over the distal area of the residual linb distal area prior to

pl aci ng wo o8Rs4abl e and settabl e uncured prosthetic devi ceQraussriialé3over
the distal area; and carrying out the curing of the prosthetic device
materi al under conpression fromthe inflated bladder while the prosthetic
device material is maintained in 29 SUBSTI TUTE SHEET (rule 26 ) WD

98/ 18413 PCTI US97/ 19163 close conformity with the distal area of the

residual i o 2ehribiéniteith@Re BREN@ea ofIRe reBiddETIiRLERA SHEETCorLsazkt )
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