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“WRI ST SUPPORT DEVICE FIELD OF THE | NVENTI ON The present invent i.o% ﬁ‘&#amé
to a 'support device which affords 5 support to a wist of a person :

oper at i ng wEpHrdtaus such as a conputer nouse, digitizer)PKEyprsgoss - -
keyboard. The present invention will be described wth particular reference
to the operation of a conputer nouse. However, it wlll be appreciated that
the device may al so be used by operatqQrs of other hand operated apparatus
10 Such as digitizers or keyboards affo limtation is in y.
BACKGROUND TO THE | NVENTI ON Pr ol onged use of apparatus sucmmmlmmmummrer
mouse may result in repetiti VARST HQﬂTuPEEUvP nd in particul gr,carpal
tunnel syndrone. The carpal tunnel is a nmenbrane |ocated in the wi st

t hrough which the !5 nedi an reEM2)OR BHEINYENTDMt her tissues pass. Car pal
tunnel syndrone refers to injury caused by Inflammtion of tendons and
other tissues In thensyrdstnt itdition Blabs hofdl swpmirt @avicanshichcifforide medi an
nerve and in severe cases, the nedian nerve nay be danaged. persons

suffering Juﬁgg}&fa gag'wrwaﬁla ?%Ps‘i'fno%eﬁ‘aﬁﬂﬁr BSABL 3CYEEIE R2hNcanfutERY al so

| ose the ra o] notion of the wist and hands. Prol onged bendi ng and

novenment” of the fi.ngers when operating a typewiter or keyboard and
conpr essi dﬂo‘dﬁ‘e'tdrl%g? rsz‘ﬁ%%a‘ﬁ?' ?%\é |aﬁ(g' the wist on a hard surface have been

identified as major_contributors to repetitive strain ipjuries and carpal
tunnel syndrome. AcEBf RIERAT INY4NiCR ‘Hﬁ\/@e B@%‘H'enrfd with qarp&ﬂivégﬁgc%
9912d888 PC r/ AU98/ 00938 2 nunber of devjces desi glned to maintain the
wrist in aostheapppretipnifia gampUrarTRovse Sowevel. e Wil (ke arpregiaiad ey .

Exanpl es of such proposals include sinple foam cushi ons for supporting the
wist to ceepdévice sdynalshde esdd Bymperatorsnelinthed hendrenarated appaiivser f oam
cushi ons, such as described in US Patent No. 5163646 in the name of

Engel hapt , sushaas digitizersyonkeybuiatdsard aptiafitdtionys intended thareby t he shape of a
user's hand and do not sufficiently relieve the pressure on the wist so as

to alleviate the ,likeli hgptKGROUNDUT®. THINWVENTION cal supports sinply
maintain the wist in a level position and do nothing to alleviate the |0

probl ems caused by gRBAGSFIRE Of abPEratlid SuchNas? ahabfpatdsl Aftase Rasent |y it
has been proposed to provide deforrmable gel-filled packs for supporting the

wrist, su C&ggﬁtih h%%%tiﬁ@é Cgt}al?r&qwlh ﬂa&@ ngak}gﬁﬁrfti%ﬁpedﬁpé%m\éﬂ sfidromel 3544,

both assig nnesota, n acturing Conpany, along with

ng%nggtﬁgﬁéﬁgyﬁ:%ﬁﬁ MO e Brand G5 ORE84%n! the! WristafFoldn WHiBPQRE: These
IS median nerve, tendons and other tissues pass. Carpal tunnel syndrome
refers to injury caused by Inflammation of tendons and other tissues in the
carpal tunnel. Such Inflammation constricts the median nerve and in severe
cases, the median nerve may be damaged. Persons suffering from carpal
tunnel syndrome experience severe pain and may also lose the range of
20 maotion of the wrist and hands.
Prolonged bending and movement of the fingers when operating
a typewriter or keyboard and compression of the tissues by resting the wrist

on a hard surface have been identified as major contributors to repetitive

strain injuries and carpal tunnel syndrome. Accordingly, there have been a

A
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designed for use with a typewiter or keyboard. . Their aimis to nmaintain
*'the-'wist in a straight position, prevent conpression of the wistg fw;if\gsmﬂﬁ
and to minimse stress caused by repetitive finger novenent. Generally) the
packs arewadésaady@d to a stationary support and remai n Stpairia@dsiiggagduri ng
use, which 20 is suitable for operation of standard keyboards in which the
mai n novenment , is of the fingers. However, a stationary pack is not
suitable for use with the operation of a conputer nouse or enhanced
keyboar ds nuodresiafetevides dasigriedan maiktaindhe ayrist i al argigiit sorstioiakapgoar ds
such as enpl oyed on purpose built 0 P~1';Y 2002 WD 9924888
PCTI , ~U98180¥3& typewvriteoot k@lbodedks) in which there is novenent of the
hand, west and forearm _ across a surface together with upper arm and

shoul der novement. BERfmpes ofMeidh %t,g,égsagr Arddeesihadng R %[,Bpélyrobgtfo Cross

the surface of the known pack. Thus) the forces generate riction

bet ween t Iaﬂg i t and i | aced are not
signi fi cart%t%f)eglﬁg] uced%‘%ﬁgﬁge:g%@ﬁ%%ga%gc%kﬁgpf%{’}f%t% ﬁ‘quﬁ??‘gﬁﬂaﬁ“ B of the
Upper tbr S ERE ARP Ui FOER 26 AsTERbd UR KRR Rt 68AG M fhovi de
uni form support __and stability for the wist over the whole range of

moverment MR CEERGRING Y proMre gehaia EMitsd adaptabilite to seonfREmwia dhe nust be
repeatedly lifted fromthe pack to achieve the desired novement. Thus these
known paclebape @fnatusecadhandr and e bet sufficiently relieve fthetpreysurerorusiee by a
person . operating a conputer nouse, |arger (non-standard) keyboards,

control degfist so as o | allevidew itbe dikeliiSocBIEuQE TiHEe M@dhdRiceNsluppbres an
object of the present invention to provide a device for supporting the

wrist of %_ifaﬁrysmlmemnmesmmm@oa@puutsésifmsad% RbiMihg 8 NleDiREd B &
devi ce, which may overcone or aneliorate the above problens or

di sadvggt %Slglrnﬁrcég%eh%%mﬂdrgﬂlgﬁ ot RRe M b awrh_sg.é a%ful choi ce) 20 It

i s anot her object the present 1 nvention to provi device for

o Sl AT Bl et S BrrliE i, o
range of | oW L it s3hpdrthy OO whidlS AN afUiHodd S8 inTa IR uSPELEh: O
numbers 5547154 and 5713544, both assigned to Minnesota, Mining and
Ma'nufacturing Company, along with International Publication No. WO
5 96/06744 in the name of Sereboff. 'i'hese known packs are primarily
designed for use with a typewriter or keyboard. - Their aim is to maintain the
wrist in a stralght position, prevent compression of the wrist tissues and to
minimise stress caused by repetitive finger movement. Generally, the packs
are attached to a stationary support and remain stationary during use, which
.20 is suitable for operation of standard keyboards in which the main movement
is of the fingers. {
However, a stationary pack is not suitable for use with the
operation of a computer mouse or enhanced keyboards (consider the function

key arrays or larger custom keyboards such as employed on purpose built



- 0,~"j ~"r 2002 WO 99124888 4 PCl'/ AU98/00938 - Further objects will be
apparent fromthe follow ng description. D SCLOSURE OF THE | NVE=NTI ON
According to a first broad farmof the present invention there is patﬁﬁ‘ﬂe?(aﬂz

a device fowosvpfagy ting a wist of a person operating a W“Lﬂs‘@" g TOUSE Oor
keyboard, the device Including a deformable body having a flexi { T

enclosure which is at least partially fylled with a flowable material; and
a support nenber being | ess deformabl e than said body, wherein the

def or mabl e cbathyl deskeViabivaichelhakd V& rhvemtht SHPRR hakBE MRkt sRuefbally the
flexible enclosure is formed by an inner surface of the support nenber,

wherein suiabafdsya thHRadd QA& Wﬁgq_{rjp@} affRYer fsr?%%f&elrymgéeﬁq@ﬁ’t].! ¥ngont ai ned

within an outer support mnenber |ayer. Accor to a second ' brodd®f or m of

t he present.i 0t | re i ovyi.de device for rting a wist of
a person oﬁ%‘{sg}é?ﬂgdrggéﬁ%g‘ﬁﬁ gra%d Otrfs‘)ghgtr 9$g§§50§1aer ,rf?ﬁ?eoﬁﬂp\f{) g@"Y"r‘i‘c'P%H‘i-ng a
def or nabl e_lﬁody havi Fr}l%a%éri}éfﬁ 5 fl exible enclosure which is at | east

partially fiPPed &ife pteg) By dpctondetveen -the hatshape Wenperfacs sposed
within the first enclosure, which support nmenber has a second flexible

encl osur’e WAPBHVhighathe| hand ispplacediarg rot | Sigrificantly redyeedndT dsevtuiobes

mal ari al; wherehy said support nenber is | ess defornable than the

def or mabl e m@ydgoatrimiite ap dnflehoeniabl ef budtisswesniovitiel badd, welsat foreakn, t he
support nmenber. The first enclosure is preferably made from or covered by a

mat eri al woppér s, shoutddrpnéck)lback adlthé apperuseso 8nd khrpal sugteias | ycra
covered , neoprene. Covers of nylon) polyester, and/or cotton materials my

al ternatively be useglritrTiid RhsRn2PEEKY g hee ProRak SHifdth] cl osure
"8 TAY 2002 WD 99/ 4858 PCTIALRE! 00035 - Sdr?rgy OSP? onal ?9" %’Jeg*’é‘?gtruct ed

of P aSt 1 caubgr o8 o Wil S9eP Oy B 3Rfie of THEWSHERE AU 75 91y Lhe

encl osure varied to suit erent keyboar orr il cal | y

e crele e UbErBoir o8 SHElh e BELE0H Fulibe 0 BA A Bl 6  om
fluid, a yigcgc iicta\ye nt?]gi BLs‘%P'ed' irﬁg\i/eorlngngt. gejrhusPrt faseer 6]31'3\/10 sk e e abte
material i n packs are not
considered to be entirely satisfactory for use by a person.operating a
computer mouse, larger (non-standard) keyboards, control desks or similar
devices.
15 OBJECT OF THE INVENTION
It is an object of the present invention to provide a device for
supporting the wrist of a person when using a computer mouse or other hand
operated device, which may overcome or ameliorate the above problems or
disadvantages, or at least provide the public with a useful choice.
20 It is another object of the present invention to provide a device
for supporting the wrist of a person when using a computer mouse or other
hand operated device which supports and cushions the wrist and hand,

allowing a range of low friction motion of the hand during such manual

operations.



t hi xotropic, such as a silicone oil or a gel. The first encl osure. 'Ei"?l 5002
“‘cont'ain optional additives such as antioxidants, antibacterial age o
dyes, glitter or phosphorescent materials. Alternatively, the first

fl owabl e nwd @rsgds 10 may include a plurality of solid pardivalsesessgich. as

m crospheres. |If required, the enclosure may include a valve nmeans for

adj usting the anount of the first flogable material therein. The support
menber is suitably | ess defornmable than its surroundi ng encl osure.

Typi cal |y the suppeuittheresbjectspiitivbel esparent froad thiSfadlopying deseriguioa, Wi st
during use. Preferably the support nenber is of a height which is equal to
or less than the hei ght rpmelcSURE OFRETREANVENTISRI'S wist in a
substantial ly straight position. Optionally the second flexible enclosuré

may be of a mul Ui coldedhdtfg GOBSHrsH Hb A forth Bt 6 PRl HARBNBER il ™y be

the sane or a dlfferent mat eri al to that in the first encl osure.

Pr ef er abl the ses aond Iovvabl ter t d econd encl osure
is thi ckegf%r'd?ﬂ)rae e/w%eg ik nﬁ g r?sét&?%]c?%a%ﬁ‘ hgtaé']raga COMMPU s case,
the deformability of the support e cre sing the
11 Ve umdse o keveeRothe BRUICBIOPANEE QetRITIAl G he b oa o A oribia ner

i ncl ude -a nechani cal ~. 0 r;~Y 200z WO 99/ 74888 1' CT/ AU98/ 00938 -

adj ust menenclosure, whishhisast aastnastially ffliag| withop | flawatpb@etesisbpetd an t he
encl osure, for adjusting its deformability. It will be appreciated that the
rel ative gegi@e okendbef obembi llesgsy dafoanaliler tikarc| smdir bodwy Wwhereindi thieed as
desired by selecting different fill 5 volunes, densities and viscosities of

the respegbiotabledtydty ie madbild ﬁdlatlvd:wtﬂvaﬁuwoet miehthense of different
materials for the first and second encl osures, or the sane material having

di fferent charact ?rﬁrﬁf@'ré?b?\{ tﬁ@ﬂeﬂb@ehﬁ&édﬁﬂ@%ﬁn’i& b¢laAlinker S\fedcREorOf
deformability. Suita | owabl e materials are sel ected such that

desired, py es's&a'oén?emérew gﬁ sodh} il Ablkofd mEMERGE fldy B khARCS, |V, are

optlrra PPUSE Wher & materials are inf t he
user's body tenperatu tiaonal | port device further

| ncl udes Mmﬂ'gr@é‘éﬁﬁ?it”é‘&%?ﬁ“? sy up?)%?wb%ma?épf or resisting the
bunching or folding, of ald su the devi,.ce is i use. The
nmeans for resisti ngﬁ@ R8P ¥y ‘%éﬂ/dcw HBE% glpl"? inyaqtion ntg

flexible attachnents or reinforcing fila rrets The re5|I|ent pl ate rrenber
i s sui t ablis PeRvigaske deyvigeTRe sSYBRRIEING %H\‘!Fsé réePerPRB GReEating 8 coMRehent s

| i nk peripheral portions of the support nenber to the first enclosure. In
the case wfiousesappeyhoastcthes devicefincluding a deformable body having a first

5 flexible enclosure which is at least partially filled with a first flowable
material; a support member disposed within the first enclosure, which
support member has a second fiexiblae enclosure which is at least partially
filled with a second flowable material; whereby sald support member is less
deformable than the deformable body and said deformable body is movable

20 relative to the support member.

The first enclosure is preferably made from or covered by a
material which has a8 comfortable feel 1o a user’s skin, such as lycra covered
neoprene. Covers of nylon, polyester, and/or cotton materials may

alternatively be used to minimise and/or absorb perspiration. The enclosure



ul ticel lular construction, the upright cell walls may provide the
necessary 20 resistance. According to a third broad formof the invgrpg\orzﬁﬂz
there is provided a device for supporting a wist of a person opera irFU a

conputer , WoWwsgqs®y keyboard, the device including a defog I y _havi ng
a first flexible enclosure which is at |least partially fi l%@uﬁopﬁga First.

flowable 8 1~~ AY 2002 WD 991 24$88 PGT/ AU98/0093B 7 nmmterial; and a
support nenber made from a deformable solid material; said support nenber

di sposed winidyi Bpgehsllyf bestomalRedrst pasReMGen#S suERT A %Wﬁe&,ﬁﬁg the
def ormabl e body and sai d deformabl e body is novable relative to the support

nerber. 5 SHbioRbe g SRBTEONR SIS IR delsdtRy LIEbfleeR pRfgers such
as rubbers, thernoplastic elastoners, therno-reactive po yme'? U983 hane

f oans, aer . t ke ing.t faourth broad form of the

i nvention ?%gdreg"?&s' pr \I/%Acy&dthaeA%g@{)%uéegsc’)rS?ngpsﬁ’gf'té’ﬁbatﬂﬁrs\f?/f‘issf"”ﬁ &her son
operating a conputer 10 nou r keyboard ) the device including a support
menber havPAF gg" ﬁ?fﬁé:P"EfBFtlagg’eﬁ‘ Yk or mabl e body having a flexible
enclosure which is at |least partially filled wwth a flowable material and
having & | ower surfdde &rstodomnbien magrial mayi ba seleenedgfroet s ifluidt @ t he
upper surface of. the support nenber; and bi asing nmeans resisting coplanar
sl i di ng novisgesity ofoditied! lidwicdrarapele Hoefigratdy.r tHeafirsteflbwablee nsatppalr {s menber .
Suitably one or both of the upper surface and the | ower surface may be

coated Wi t khiolrepicf such iagnansitiesnenloiisarch @, t The Girst AhtRIsOR i) Bisoene of
the surfaces may include a nechanical |ow friction arrangenent, such as

roll er beaphh@i ogtloRiICaddifibey sbbR dY AstiddadATRENS ise 0 strip
of soft resili entogrrgt eriglI vvitﬁ a first end atta%he tégﬁa§qééhtt§é'r glgg%orti on

o o oy POty BPRRGaRPE: A SR E" INRLIBENAY), 1 frdt Sl ROIEHRN OF e

def or mabl e lent material m e conpose
r, the |i 9/ 24888 ' 8

ili hb ) f,, ~NY 2 PCTI 98/ 00938 9
SR Er LA e iees Biirbificet s9d B3GR et iR, L seatkedauent | on

PUETA ¥ A R IC VERERI R e i W SR
first=35 eﬂrrto)‘oN(gL'r(Tae rggt;erlal therein,
The support member is suitably less deformable than its
surrounding enclosure. Typically the support member provides vertical
15 support to the wrist during use. Preferably the support member is of a height
which Is equal to or less than the height required to maintain a user’s wrist in
a substantially straight position. Optionally the second flexible enclosure may
be of & multicellular construction.
The second flowable material may be the same or a different
20 material to that .in the first enclosure. Preferably, the second flowable
material cantained in the second enclosure is thicker or more viscous than
the first flowable material. In this case, the deformability of the support

member may be decreased by increasing the fill volume of the support

enclosure. The second enclosure may further include a mechanical



FIGS. 2 and 2A are cross-sectional side views of the device of FIG 1 in
‘use; FIG 3 is a top plan view of the device of FIG 1 in use. FIsG% My 2062
cross-sectional front view of a wist support device of a 10 secon

enbodi mentyo §lGge6 1S @ top plan view of a pair of wistpcgUR@kdsageVi ces of
FIG 4; FIG 6 1s a top plan view of a wist support of a third enbodl ment ;
FIG 7 is a cross-sections! side viewgof a wist support device of a fourth
enbodiment; 15 FIG B is a perspective view of the wist support device of
FIG 7; Fbéﬁusﬁnem meahossucieat iapnaltesisligable @oliaf nenver SdisEaiRBOs4 tHEVi ce of
a fifth enmbodi ment; FIG 10 is a cross-sectional side view of a wist

support dex¢iesuref far adjwdtiheeidaefdrRiabilit0 FIG 1 "1 is a perspective view of
the wist support device of FIG 10: FIGS. 12A and 12B are top plan vi ews

of the wist suppor 13 is a
cross sectional frc!{npﬁlspg%c??émgﬁﬁlsts'}a%gﬁ@?%?ﬁg\\%@ce o gﬁngrgaglﬁ/].

enbodi nment ; 8 PCT/ AU98/ 00938 FIG 14 is a
top plan Sit A \gf‘g oﬁgr%mg\/ V\Sfegeé ea'fe‘h S_L% tlﬂng f%%relé & top plan
view of the wist s ort dewce of FI 13, when in,use; and FIG 16 is a
top plan YPRHESs %e’\‘/?i%?%st af\dh Y&COSHiES; ek e é‘FFP&‘?EjM?h fliawahiso dnateriels. DETAI LED
DESCRI PT1 ON OF THE PREFERRED EMBCDI MENTS FIG 1 illustrates a wist support
devi ce 10Fufthermaorest thenbsgi ménidiffaneat dmatesialshafor a thief tirstalend Isedgnd 1
including a flexible enclosure 12 In the formof a bladder or sac, which
cont ai ns antlosetesf lbowhb| sanid) mateeal ahviihﬁ,diéfacdmtashaastieh'st‘tmanai/laIsaA support
menber 9 4 is housed within the enclosure 12 of the body 11 in the

enbodi neninflubhge f txirelaaivenclegras eofofdefdrenadililpdi MBoitablg, Ntkee floiidBble
pol yur et hane having a wall thickness in the range of 0.76 m‘nto 0.9 nmm The

suppor t nﬁg’ggg,r,a.gla'i@ gew‘c&é{ﬂ%&cﬁ th'a@%@r"recprphﬁ'iﬁalf tharaeterididsh pa tﬁrrf t he

fl owabl e materi al b, such as a ge is nore 15 VI scous
silico Jr o] i u gel is a
pol yvi %I e 'f‘%é’%ﬁm“@% ‘é’ a?::er 0 +|nk nwiﬁhgéd?‘)tﬁ‘ren;% tra Eo;ﬂtg'?@b?esw tably

|n a mx tt{aﬁalgf g%ﬂ‘*négégﬁbﬁﬁga#g{ %%héqu';‘ﬁ&e“)“"el n the enbodi nent the

support sac has a wal | thickness In the

range A .86 nmto 1_&mma";|"'hethgefworgsrtm st,)tlijport dc}/ev}ce further includes means

associated with the support member for resisting the bunching or folding of
said support member when the device is in use. The means for resisting
5 bunching may comprise a resilient plate member, flexible attachments or
_reinforcing filaments. The resilient plate member is suitably disposed in the
support enclosure. The flexible attachments link peripheral portions of the
support member to the first enclosure. In the case of 8 support enclosure of
multicellular construction, the upright cell walls may provide the necessary

20 resistance.
According to a third broad form of the invention, there is
provided a device for supporting a wrist of 8 person operating a computer
mouse or keyboard, the device including a deformable body having a first

fiexible enclosure which is at least partially filled with a first flowable



24 novable relative to the support nmenber 1 4 of the device. The outer
“enclosure 12 of the support device of the ermbodinent is sited such tpﬁt ﬁﬁ
adult's wist and pal mcan rest confortably on the support. The outaehY 2

encl osure enbodi ment i s approxi mately 95 nmm squar ai ns
about 40 &?63%D§$ﬁicone oil) whilst the support enclosur'grﬁ1 8@&£%4Y 2002
VNO 991 24888 PCT/ AU98/ 00938 - 10 is akound 80 mm square and contai ns
approximately 36 g of the PVA gel. The kinematic viscosity of the first
flowabl e FRkeidlabndRYsdiornichtbdrangde frohf @ras?0imshis sofid kehehbs <Ry ef erably
being 1$5 c/s; whilst the limting viscosity of the second fl owabl e

16,1 cney SPRAE TRORT FRRR NUIR, BAR' fdy ohciospend BRRETIBRY 0%
Snbodi menelor B . fleCofeMRaFT SR Sy’ BEIEHRBI,RBAY is iffeble”

viscosity nodified liquid or gel. Suitable Iiquids include water, 10
pol yhydri £elaiigipthe Ma@efib®Eer ol and pol yet hyl ene gl ycol . Suitable
organic gell'ing or viscosity nodifying agents include cellul ose based

materi s such as Hjuieble defonprblel $QlidoBatelidts MRAYHBSYHBIEBATRBRILS o)

hydr ocol | oi ds such as guar gum agar, arid starches. Inorganic viscosity
nmodi f yi ng aagribbersphthelmpplastit selastomessid thergrarcRacgivay polamerat veepbeng t e, 15
FIG 2 illustrates the wist support device 10 in use. The device 10 is

| ocat ed opo@m¥VOddrogels lortle iRAr a conputer nouse 16. The nouse is held by a
hand 17 of a person operating the nouse. The person's wist 18 and palm

rest on the device 4Q,ording #ef@r1eBRhebRAR fddn def AhatindBkisiPthae 9 the
shape of the wist and pallm and provides |ateral support for 20 the hand.

The ev1 B aRadl SAED B AIIBRIRE RPREE S SEEACR Siliotlipakghudf Pl

shape B Sasectkartball Gechngiaanfo o' AiRAReL el helVHY g BBR4 ' o

L havi ng SUTRFe: Bnfef@rbabiontrie YR, UpebietARGoRles WHEY IS o “leeEh 2l | owe.

SUppor{ el Hlegrsth adiowene roRen G BRLPRVIRG A (Eier AUT13es P5Poped Fhn be

seen that the support nmenber supports the wist at a |l evel such that the

wist is Switstamislidingyretation whthequppessustaseAfi e sPPoRemambeEs. and
biasing means resisting coplanar sliding rﬁovement of said deformable body

15 relative to the support member.

Suitably dne or both of the upper surface and the lower surface
may be coated with a low friction material such as teflon. Alternatively, one
of the surfaces may include a mechanical low friction arrangement, such as
roller bearings.

20 Preferably the biasing means comprises a folded strip of soft
resilient material with a first end attached to a lateral portion of the support
member and a second end attached to a lateral portion of the deformable

body. The resilient material may be composed of neoprene, silicone rubber

or the likg.



FIG 2Ais identical to FIG 2 except that the hand 1'7 and npuse-lg 41ya\z@02

“"nmoved forward in the direction Indicated by the arrow 18. The def or ma

body 11 has noved forward with the notion of the hand cushioning the wi st
ar<d hand w.t pect to the support nmenber 14, which 1Q~sAGRRk§s ENDEN
remai ns suBSt g’%{”?% |y stationary, Because the out er encl osure 15 noves with
the hand 7 7, negligible friction is ggnerated when the Rand is noved
during nouse operation. The physical characteristics of the flowable

material 15 contained in tmquﬁmug@FﬁHgld\wm@shand 17 to glide, as
the deformable body 71 carrying tile hand noves relative to the 15 support

et hus 1n a strocrey g M Eharhiel's hﬂﬁa‘{h@egréﬁnf SR WA 58 nd'e! 90T

andthuslnastralg ition a n support member "L

[llustrates a of the device 10 o i use) wherelnthe hand
1 st o B MLl GRS AR ) e i, o B

It will be appreciated that novenent of the, hand 20 Iaterall as i ndi cat ed
by the unrefereflGed & GIRIS-Jestignalside view Patae"d”?}y“cﬂﬁ’é‘”d%@){'%o 8,firgk t he
support nenber 14 is also of smaller width than the enclosure 12 of the

def or malfl e ebdpginmgnt: The rel ati ve I ength and wi dth of the support nenber and
def ormabl e body. are selected to influence the range of notion avail able

| see al so t he dFi3SIsZiand 24 aFé Crogs-seetionl sida iews iof thardeviceBRf-FIG. ~IY 200 WO
99/ 24888 PCTI AU98/ 00938 12 the flexible enclosure 12 enabl es the device 10
to roll ovef ytfe work surface in a manner simlar to an endl ess track.

whil st the internal support nenber remains stationary with respect to the

work surface. Thg; ayg@lh 1dnANE&R O thaliehvitie dfsFIGNRIHeReed by the rel ative
sizes of the sup‘ptort rreﬁ%‘!ér% an the 5 deformabl e body. An added advant age

of the device OF il hg 'Brzaenfrolée%¥'8nhf ﬂBn{ %uew ‘¢ 4 W:ristﬂ uﬁg | Cu i Iof aea5| ly

so as to give gredter co nouse. h| S 1S pa y QUseful for
tasks requiri ng, pr ci,sion i nput, such as conputer aided design. FIGS. 4 and
t"s |11 Ut sgeR da odimeNthnort device 20 of a second 10 enbodi nent. The

device 20 is sonewh nore el on atethan he first odi ne pref er abl
bei ng bet ween 1565- saﬁd"@@t?wgl"’nml LG "‘éﬁ'?d SPHB%"%"FSBI“?F’% 4use wi t% a

comput er keyboard 21. Two of the devices 20 may be used together with the
keyboard, as shblh 8 is #itep pian Yew: ofx2 V@&éﬁ“ﬂ@ﬁf@l of 3 thlid smkadimenidependent | y.
The present enbodi ment has a structure 15 stmlar to that of the first
embodi nent, excE- 7hlst atdress-sectiasiad sislecviewuoé 2 wrist suppoggpiice ofearber 22
contains both a gel 23 and a resilient plate nenber 24) The pl ate nenber
may be congoeasH emibagimented | ow density pol yet hel ene or PVA plastics_ The
pl ate menber, which is approximately 0.72 mmthick, functions to resist the
fol di ngior bunchi@mos ¢ atpaespRielipeMew of the wrist support device of FIG. 7;

FIG. 9 Is a cross-sectional side view of a wrist support device of a fifth
embodiment;
FIG. 10 is a cross-sectional side view of a wrist support de'vice of a
sixth embodiment;
20 FIG. 11 is a perspective view of the wrist support device of FIG. 10; ;
FIGS. 12A and 12B are top plan views df the wrist support device of
FIGS. 10 and 11, when in use;

FIG. 13 is a cross sectional front view of a wrist support device of a

seventh embodiment;



20 menber 22 when the device 20 is in use. Other enbodiments may of course
be in.the formof a singl~a unitary wist support, preferably being" goﬂ!ﬁ’mZ’UUZ
to 500 nmin length. FIG 6 shows a wist support device 25 of a thir

enbodi ment wo ®h4gsecl udes a support menber 26 of simlar dtﬁggg,@gﬁ t_g t hat
of the first - ~ 3~ aY 200? ' WD 991 24888 PCT/ AU98/ 00938 - odi ment .
illustrated in FIGS. "1 to 4 and includng a suitable resilient plate
menber 27 to prevent bunching. However) it can be seen that the flexible
encl osure 28 coht@i hé iggatthe plassiew stcteswiet siPoadf daee deFtd.nedyl e body has
a relatively larger size than the first embodi ment. Accordingly, the device

25 S of the thi Fi.emdiglameptplan okindesthe Wrisesupored€fc®bf FIE. 05 WReR 1N
use. Support devices of simlar construction to the third embodi nent may

find nmore ggneeabngpplication for supporting knees, elbows or other |inbs
as required for anatom cal pur poses Further nor e, rredr cal applications for

th t d ly '
al Fe\slrugltofhg 18V|pir\(§s§trt(raesas§€ 3) en pa%ﬁ%enn#? degti}"ﬁpgﬂawdgiﬁ%ggs whi ch

contain ? suitapl e may aI so be heat ed or cooled for therapeutic
purposes® FIgodimen d 8 illustrate a wrist support device 30 of a fourth
enbodi nent . The s ort _nenber enbodi nent is

nutticellular’ tﬁ'bEPrQﬁﬁQﬂgﬂgr}'\thﬂﬁ%gﬁﬁgE'géEQ&M%‘PﬂméE'&E% Iypi cally

air. Inlb5 order to resist bunching of the support nenber) a support
encl osure 33 is el asfiGall yillystraesed awrigtersypipertal deptigea | B0 s of her efifstt 0 a
fl exi ble enclosure 34 of the deformabl e body. In another arrangenent the
vertical wadrhisodifnebhe Thel devdle rhmg bedafbrhatie Bddyxilhl imohatisg raidtexitlet han
t he remai nder of the flexible enclosure or alternatively reinforcing

filaments Faiddurbust rttedfdrt bf Sblatitler 39 saEiCWhith ¢¥HwiInBra fikt HoWatigbes,
may be incorporated Into the support nmenber 31. In a further enbodl rrent

(simlaggt qrmﬁaf 4/ gncﬁrygoylsgﬁaha AUt ANRIppold Hidnhsdrefd s ﬁﬂufﬁ& of
C exl bl e enclosu

support encl osure may be to an inner wall of the fl re,
fevi co a5 oS SRRBLEE SZEEME LB N, oS ertobdindal, SN A RIS o
et o bl o Hng s BRER PP S oot LIRS A iR IR R 7 o
From a | aydenes o60-7h Aol Ord BBa TecRiBReE Member afsP utiicsea bladkRkne. The
device 35 aclr sac filled ‘with a second flowable matarial 15, such as a gel, which is more
15 viscous than the silicone oil comprising the first flowable material 13. A
suitable gel is a polyvinyl alcohol {PVA) gel cross-linked with sodium
tetraborate, suitably in a mix ratio of 10:1 (PVA: sodium tetraborate). In the
embodiment the support sac Is also made of polyurethane, but has a wall
thickness In the range 0.85 mm to 1.1 mm. The deformable body 11 is
20 movable relative to the support member 14 of the davice.
The outer enclosure 12 of the support device of the embodiment
is sized such that an adult’s wrist and palm can rest comfortably on the

support. The outer enclosure of the embodiment is approximately 95 mm

square and contains about 40 ml of silicone oil, whilst the support enclosure



5 includes an outer cover 39 of a soft perspiration resistant mtim, 00
“ which has a confortable feel to a user's skin FIGS. 10 and 11 ill té g
wri st support device 40 of a sixth enbodiment. The device 40 conprises a
support ngABHfg | Ncluding a rigid outer shell or casi pgrAbegiesarosed of
pol ycar bonat'e or A8S plastics. 10 The support menber 42 further includes a
low friction arrangenent, such as a sfgies' of roller bearings 43. A

def ormabl e body 44 is supported within the casing 41 by the support nenber
42. The def ardumlal 80hasy squsaré endheorain® adpraxfrheciyvb36é gnsfl weuP@A4gal. such as
neoprene, which contains a flowable material, preferably a gel 46. The

def or sn8bhfe BAHYMAfc I isdoShii diethel first Mo WiBbieafiaRatiad ImBy B ieXhé GaRYy €l astic
material, such as lycraT"" 47. The Lycra material is sufficlentty elastic
such t hat f}

a ! ' d : TR 4
depi ct ed {19 21 s, e pRECIRNS UeIEY o 3 BT AR AR,
During this novenen t he f ormabl e bo 44 i es.the i sk, t is
freely moVviseray réT’II? 5{‘? \"780?'59&?@3%688?6{ 'aﬂé}ﬂyelf’gﬁmagaﬁéc%%lgé 53? Vgl4
illustrate a wrist support devi ceago of"?ﬁ . seventh gnrieodi nent. The device
50 includde 20 Smper Preferably bsing UK biFmas, bahg, $5EPne ; o wable smatariah
el astoneric solid, having a low friction upper surface 52. A deformable
body 53, mrefieeatiplhasGodensityeef @.ya/mk i Bpthu esglesyiesraspyalstevaeyased in mermber
is |l ess deformabl e than the body, has a | ower " 6 ~1AY 200? WD 99/ 24888

PCT/ AU98/ A8 3mbodimam." surface 64 disposed in face to face relation the
upper surface 52 of the support nenber 51. f3iasing neans are provided to

mai ntai n the def or npblothed shib Gdichedtsy ptvet flowmbier niatedatbstagnbe adeledtégnnent .
The bi asi ng neans of the enbodinent are a pair of folded strips of soft

flexible mpifRrd Ahid, 8UeitodRty tdtiiiel REAd Ur ﬂ?d'l.' iSRRI HRABS inclik: WaRs, ends 56
of the strips are attached to a peripheral |ateral portion of the

def | : i n i p hed
e Ori"g erep&t?ﬂ%. fg,chblsSEuém§ét eesrag‘éﬁd560%tﬁ\}]§ SUGiyPY. &' Sudigched to

a per ortiron upport nenber 51.
the device 60 of the seventh enbadi. ~ ] | e body
53 di spl ac¥BaRGI9NNGLO YSGa5 Vél]%@g\?ﬁ&%ﬁ%‘éﬁ"é@?%@“@’@%@%ﬁ%&ﬁ&%@%se. | t
will be appreciated that the Bi asin tribtPS 55 'II I 'tend Eo resjst the
copl anar sjuchi ag melraxwpethyicetlylase ‘B‘Wé\{' peliuless e hydracallods h nor ¢
menber, providing a return or self-aligning action. The ej %ht h enbodi nment
of the dewsush ahauar awmFagar, PeddFtabasedNaiaanic HaceRiho Meadifiving120entsly end
merely includes an enlarged | ow friction surface 58) such as one coated
wi t h t ef | owhichtreay ajsorbe iseddotivdewinys ansogtiemuigis: siide. A
15 FIG. 2 illustrates the wrist support device 10 in use. The device
10 is located on a work surface near a computer mouse 16. The mouse is
held by a hand 17 of a person operating the mouse. The person’s wrist 18
and palm rest on the device 10. The deformable body 11 deforms and
moulds to the shape of the wrist and palm and provides iateral support for
20 the hand. The device 10 provides an impact absorbing surface for the wrist
and patm, reducing the point force loads which are normally experienced by
the wrist and hand when resting on a hard surface.

The ability 1o mould about the shape of a person’s hand also

enables the device to be used by right or left handed persons and those



.secondary function of the biasing strips fiO is to prevent separation of
the two conponents of the wist support device. It can be seen that§ ¢y @602
t he device of the present invention 20 enables a user's wist to be

mai nt ai ned i 9o2dsgyvel position. This mnimses stress to,,@gbuégéo rm neck
and shoul ders. It al so enables the novenent of the nouse to nsferred
fromthe wist to the nuscles of the angps. This al so reduces stress on the
wrist. The device nmoulds to the shape of a user's wist and 'pal mand

provi des cushinmetferent sizad hsogpent whstugbist ddfbemubiotye alsoBaifovld Ty 002 WO
99/ 74888 PCT/ AQ8/ OP38 - 16 ' range of novenent necessary for operation

of a conputdsviceousasapthb therishape B8NP EIIchP RN 98 Bersshi | her)
friction between the user's hand and the Wo‘rpk surfacgeriss mtﬂefmwsﬁéjt?r{)y t he

rel ati ve nohkBeois id I ct the, RRO menber .
5. Support devices o allgg%rgagc%p%%ﬁfﬁ\gﬁg%gfrfsggﬁ o’rtltcgg braén%%seﬁrﬁ%éihesupports
for human Id a i y heat coql e rior to use for

t her apeut i cédggrggos%egs. hrgg%(ﬂ%ttﬂghgng%egﬁf?eggg‘ig'oﬁu? et%ﬁfrﬁq’?aé”’b’éefss to
descri bet he, e ; . Ten f.t invention without limting the

i nventi on {Eglbgﬁla;ﬁfngﬂ]»é&?mgﬂgﬁgr&q ﬂé%rta%p OZSB?H"?‘?”@‘*COI | ection of features.
M-~v zo02 ~~ n~~ r_= - .17  CLAl device for supporting a wi st
conprisi ng an encl osUfe %@i'ﬁ%{“&?aﬁ\/g‘b%&ﬁ greeridhpk we hasd k&ppgmomﬁe a
wist, an untethered flexible outer wall, a predeterm ned 5 quantity of
first flowatft damatraevesd ferurardiindievdiregtionolidinated by die atrewodSer Tal | and
an i nner support which is novable within the first flowable material with
respect to qefernablerbogyl 11 has modedi thswasd cwith nthé inmtidraioh the Wigei n t he
encl osure 10 conprises a generally planar top and bottom surface. 3. A

devi ce as cdushimpihgi e olastrant, hadldewithirespactitorthe sappEe MerhBerdEAWAlcHY

pl anar. 4. The device as clainmed in claim1l, wherein the inner support has
an unt etibiersappont efershyrf aemainist Rubs@ntiamst sthfiohdroyabBecaideethal oggipt €d to
be able to flow around the outer surface. 5. The device as clained in claim

1, wher ei n dnaRsatd €2 MBvds iithadeendrd N9 Ine%l@ibla Métidn JUpbAGRtedlwhifie device
as clainmed in claiml, wherein the inner 20 support conprises an I nternal

charber W i hah@ 0/ UHHCE e drlarkdie” The pnfsicdl EngRll g8 il 2 T

in claim®6, wherein the second flowable nateria reater vis t han
the first fihowR F{rﬁ,'%'l ' Wwoed,in claim7,
wher ei n th(—‘f |9nt gjra%gi cﬁ%{'r%g? ?‘ﬁn‘éﬁagggﬁéﬂ@%%@?@uﬁ)gp&r@ﬁg@mﬁp‘?he
devi ce as ¢}aj i j ergin._the inner support er is planar.
1o, The de il 2 thF e pB47, £ lraing F hetd Hidtes iationts thkember i s
resilient. devi ag clainmed in claim10, wherein the inner support
nenber 2§0 %?Sg%%qﬁeraﬁggﬁ&s%mg?@e' wiist isrmeinfalped atathecsamenyertical c| ai m
11, wherein the i r_support menher is in the formof a substantially flat
ol ate 35 miieht 204 2B ¢ SURIGET BESIAR @R EPSHE Of RUPROTRENeTRRRSTHL. 13. The
device as clainmed in claim 12, wherein the inner .sup‘ﬁgrt is configured to
be | ocatabl e within fHe3didsteaes 8 man gigm\af:the deyjseclQ pf F1Go 1doeatsel, 05/ 0B 1
7 ~r~,aY ~ooe R~~ ~~ w.~ - 18 at a position where its peripheral edge
i s spaced Aykgfeinr By hand 17 and wrist 18 have moved further forward in the

direction of arrow 18. It will be appreciated that movement of the hand
20 laterally (as indicated by the unreferenced arrows) is also facilitated by the

device 10, as the support member 14 is also of smaller width than the

enclosure 12 of the deformable body 11. The relative length and width of

the support member and deformable body are selected to influence the range

of motion available (see also the discussion of FIG. 6 below). in particular,



the outer wall. 14. The device as clained in claim13 wherein the outer
“wal b has a bul bous peripheral edge. 5 15. The device as clained in ghaynpHR
wher ein the di stance between the top and bottom surfaces is greater around
t he perlphﬁéﬁ%”&gge 16. The device as clainmed in clai mpermosdfbia t he
internal c er 1ncludes a plurality of cells. 10 17. The device as
clained in claim16 wherein the pluralify of cells contain a gas. 18. The
device as clained in claim7 wherein the cells have upright malls whi ch are

ar ranged tQh@rf@kltﬁi@eﬁ@‘“‘o‘sﬁ?@ﬁ‘ﬁ%ﬁa‘%l&uﬂ?\%maﬂc&ﬁOft%| :@nm&hﬁ gﬁvgc eisin
use. 15 19. The device as cl alrre in claiml wherein the |rst owabl e

materi al '~°1 3 fdadndy sﬁﬁnarT&Se d?eessaéa&{j%ﬁﬁﬂ th té?hé“ %%rﬁ‘m re' %ﬁh?y

first flowabl%e maltnerla roplc el n

rmdlfledll uid or 1. The in claj.aa 19where|n
the second " baqﬁ?é‘ﬁé ﬁ‘ ir%spgc; ‘%3’ ﬁ‘iﬁ%‘:ae&“&ea"aaé'aﬁ'ﬁ [3R88 9fs cl aim
21 wherein the first rowabI e materi aI | ncludes a plurality of solid
particl es. matiomie iglenceda8ycihg riative, sizesioh U2 SRR neRBe andrthes
support is less deformable than the outer wall. 24. The device as cl ai ned
a. n cl ai fn 2xfotmestde hodie Amadiied agyantaghzef the Iﬁ'éV'gﬁtOf\ﬂhF einegent daneditiono or

| ess than the height required to nmaintain a user's Wist in a substantially
strai ght pdsithapnhe 3@arkb.mdvedemare sasilgt smtasald givasgreatei nbefror @f déecr i bed
with reference to any one of the enbodi nents shown in the acconpanying
drawi ngs. HnbseBirheept sarticilaRl Wiskuldoe té&keeQUiring precision input, such as '
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FIGS. 7 and 8 lllustrate a wrist support device 30 of a fourth
embodiment. The support member 31 of the present embodiment is of
mutticellular construction wherein the cells 32 contain a gas, typically air. In

15 order to resist bunching of the support member, a support enciosure 33 is
elastically attached at peripheral portions thereof to a flexible enclasure 34 of
the deformable body. In another arrangement the vertical walls of the cells
32 may be of less flexible construction than the remainder of the flexible
enclosure or alternatively reinforcing filaments 32a (illustrated in FIG. 7).

20 such as polymer rods or tubes, may be incorporated Into the support member
31. In a further embodiment (similar to the fourth embodiment, but not
illustrated), an outer wall of support enclosure may be fixed to an inner wall
of the flexible enclosure; preferably in face-to-face relation.

FIG. 9 illustrates a wrist support device 35 of a fifth embodiment
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u& () -z SI Y1 Q&ﬁpcﬁ'@%@%gg%‘ﬁﬁﬁg b AiARHKt is formed from a layer 38 of

flexible foamed plastics material, such as urethane. The device 35 also

5 in&ludes an outer cover 39 of a soft perspiration resistant material, which has
a comfortable feel to a user's skin.

FIGS. 10 and 11 illustrate a wrist support device 40 of a sixth

embodiment. The device 40 comprises a support member 42 including a

rigid outer shell or casing 41 composed of polycarbonate or ABS plastics.

10 The support member 42 further includes a low friction arrangement, such as
a series of roller bearings 43. A deformable body 44 is supported within the
casing 41 by the support member 42. The deformable body is in the form of
a flexible enclosure 45, such as neoprene, which contains a flowable
material, preferably a gel 46. The deformable body 44 is retained in the

15 casing 41 by an exuemely elastic material, such as lycra™ 47. The lycra
material is sufficlently elastic such that it allows a user’'s wrist move from a
rest position 48 (as depicted in FIG.1 ZA) to a usage position 49 (as depicted
in FIG.12B). During thus movement, the deformable body 44 carries the
wrist, but is freely movable relative to the support member 42.

20 FIGS. 13 and 14 illustrate a wrist support device 50 of a
seventh embodiment. The device 60 includes a support member 51, which
may be a gel filled sac or an elastomeric solid, having a low friction upper
surface 52. A deformable body 53, preferably composed a gel filled sac

whereby the support member Is less deformable than the body, has a lower
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10: 11 qLf M 1Q4ppbrt member 51. Biasing means are provided to maintain the deformable
body and support member in substantial alignment. The biasing means of the
embodiment are a pair of folded strips of soft flexible material, such as
5 n;aoprene or silicone rubber. The upper ends 66 of the strips are attached to
a perifaheral lateral portion of the deformable body 63; whilst the lower ends
57 of the strips are attached to a peripheral lateral portion of the support
member 51. |
FIG. 15 lllustrates the device 50 of the seventh embodiment
10 shown with the deformable body 53 displaced relative to the support member
54, as it would be In use. It will be appreciated that the biasing strips 55 will
tend to resist the coplanar sliding movement of the deformable body relative
to the support member, providing a return or self-aligning action. The eighth
embodiment of the device shown in FIG, 16 dispensaes with the deformable
15 body and merely inciludes an enlarged low friction surface 8, such as one
coated with teflon, whereupon the deformable body 59 may slide. A
sacondary function of the biasing strips 60 is to prevent separation of the
two components of the wrist support device.
It can be seen that use of the device of the present invention
20 enables a user’'s wrist to be maintained in a level position. This minimises
stress to the forearm, neck and shoulders. It also enables the movement of
the mouse to be transferred from the wrist to the muscles of the arms. This

also reduces stress on the wrist. The device moulds to the shape of a user’s

wrist and palm and provides cushioned vertical support throughout the whole
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range of movement necessary for operation of a computer mouse. This
minimises point force loads. Still further, friction between the user’s hand
and the work surface is minimised by the relative motion of the deformable
body with respect to the support member.
5 Support devices of a larger scale find application as anatomical
supports for human limbs and bodies, and may be heated or cooled prior to
use for therapeutic purposes.
Throughout the specification the alm has been to describe the

preferred embodiments of the invention without limiting the invention to any one

10 embodiment or specific collection of features.
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3. A device as claimed in claim 1, wherein the inner
support is generally planar.

4. The device as claimed in claim 1, wherein the inner
support has an untethered outer surface with the first
flowable material adapted to be able to flow around the
outer surface.

5. The device as claimed in claim 1, wherein the outer
wall is able to rollover a work surface.

6. The device as claimed in claim 1, wherein the inner
support comprises an internal chamber with a second
flowable material therein.

7. The device as claimed in claim 6, wherein the second
flowable material has greater viscosity than the first
flowable material.

8. The device as claimed in claim 7, wherein the internal
chamber includes an inner support member.

9. The device as claimed in claim 8, wherein the inner
support member is planar.

10. The device as claimed in claim 9 wherein the inner
support member is resilient.

11. The device as claimed in claim 10, wherein the inner
support member comprises a plastics material.

12. The device as claimed in claim 11, wherein the inner
support member is in the form of a substantially flat plate
member adapted to resist bunching of the inner support.
13. The device as claimed in claim 12, wherein the inner

support is configured to be locatable within the enclosure
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flowable material is a fluid.
20. The device as claimed in claim 19 wherein the first
flowable material is thixotropic, being selected from a
viscosity modified liquid or gel.
20 21. The device as claimed in claim 19 wherein the second
flowable material is a fluid.
22. The device as claimed in claim 21 wherein the first
flowable material includes a plurality of solid particles.
23. The device as claimed in claim 22 wherein the inner
25 support is less deformable than the outer wall.
24. The device as claimed in claim 23 wherein the inner
support has a height which is equal to oxr less than the
height required to maintain a user’s wrist in a
substantially straight position.
300 25. A device substantially as hereinbefore described with
reference to any one of the embodiments shown in the

accompanying drawings.
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