; e3es"MoHHI $IXKL6 MI*M_ZJwo 99/ za8e8 PCT/ AU98/ 00938 - TITLE WRI ST SUPPORT
DEVI CE FI ELD OF THE | NVENTI ON *@00002* . The .present invention relates to a
support device which affords S support to a wist of a person operating
appar at us sWePpr/#888a conput er nouse) digitizer) keypad or s@ylwanehighe
present invention will be described with particular reference to the

operation of a conmputer nouse. However,l it will be appreci at,

device may al so be used by operators of other hand oper at ed mwm’mmm
such as digitizers or keyboards and nbTlEnitation is intended t REEERY -
BACHGROUND TO THE | NVENTI ON Prol onged use of apparatus such as a conputer

mouse may result in repetitivoVBISTaSHPPORITDEICEND in parti |
tunnel syndronme, The carpal tunnel is a nmenbrane | ocated |ﬂ@m @HMMIM
t hrough which the 15 nedi an netELE® OFeTHBMSVEMTION her tissu S)

tunnel syndrone refers to injury caused by inflammation of tent8¥®*and

other tissues In thereapeabnt m@ﬂhon%ﬂak\adMbmbr&&@@@%&%%%ﬁ? medi an
nerve and in severe cases, the nedian nerve nay be danaged. Persons

suffer! ng LI oBEa6pg WA o 2 SHEAER B FERRY | GRS VELR BRI g gﬂnga' SO

| ose the range o notion of the wi st rol onge and

novenment of Pg %u'gﬂ&%ssu%%g qu(%r Bg;&g a typewiter or keyboard and

corrpressmn % y rey |ng the wist on a hard surface have been
identified as major contributors to re&tltlves rain 9@urles and car pal

tunnel syndrome. Acco¥dPiE§RYt INvRRERN Ny Derrassriged with pogycylar Zatssence
PCT/ AU98/ 00938 ~ 2 nunber of devices designed to maintain the wist in a
strai ght p&sithe @RerRIiaMEaf aseoreputar Mavsar i dewewer. keyilble dpp@ciatpt dbabf such
proposal s include sinple foam cushions for supporting the wist to
conpl i cat ethardevianinay alsoppeLused fyusperdtars of gither Bard bperved appanatsushi ons,
such as described in US Patent No. 5163646 in the nanme of Engel hart,
provi delgonkyciaas digitizts ad&pybdards apdtr tranawsnrist iotdrided thagpeeyof a user's
hand and do not sufficiently relieve the pressure on the
BACKGROUND TO THE INVENTION
Prolonged use of apparatus such as a computer mouse may
result in repetitive strain injuries and in particular carpal tunnel syndrome.
The carpal tunnel is a membrane located in the wrist through which the
15 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 mation of the wrist and hands.
Prolonged bending and movement of the fingers when operating
a typewriter or keyboard and compression of the ussues by resting the wrist

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

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



wist so as to alleviate the likelihood" of injury. The mechani cal supports
Sinpl'y nmaintain the wist in a level position and do nothing to alleviate
the 10 probl enms caused by conpression of the west on a hard surface.
Recent |y itwoeasdaeen proposed to provi de def ormabl e gel - petheskpagks f or
supporting the wist, such as those described in US Patent nunbers 5547154
and 5713544, both assigned to M nnesot& M ning and Manufiacturing Conpany,
-along with International Publication No. Wb 15 96/06744 in the nane of
Ser ebof f. Thewer khoemiceadesigate tpmamtan yhedesisyimeal straighugmsitidrhddring
typewiter or keyboard. Their aimis to maintain the wist in a straight
posi tion, psevéatiypewpitessii@ybobrd.he wrist tissues and to minimse stress
caused by repetitive finger novenent. Generally, the packs are attached to
a stationary suppor tE;amshls£ BRI sucht pEdgRRakYinBluHE NIrpRe fodi 6hstaOnd Sosui tabl e
for operation of standard keyboards in which the main novenent , is of the
fingers. ; t.af:d i S far e wth the

FQW c'ggrf)thé \%h%a&ympﬁgrflﬁa %mtaﬂ'%w g@? sts(r?mUH%é‘e}r% {R%®uncti on

operation o uter nouse o anced keybo consi

key arrays, Qr larger custom keyhoards such a | o [ pose built

o 01 2 3eatRbey B BB BT U B BB TR R L FRteRY Bl B A T et of
the hand, wist and forearm -, across a, surface together with upper arm and
shoul der nB9EReAt Enpedais P oyide: oty P ligireg) 3R HINY EPHBORR | 6t theer oss
the surface of the known pack. This, the forces generated by friction

bet ween t hehermef amysens hanefange dg aploputfinienty trake e the ipsegsiuse exn the not
significantly reduced. These forces may contribute to inflammtion of the
ti ssues inwrist smred, tovailgviatef treedikefjhaodpef inunyy, Fheumdehinivalck)ppmek of t he
upper torso and carpal tunnel. Further, the known packs do not provide

uni form supipmply maikhtshadiel Wiyt hoa @he positiin @KEdot MhiMiOl® alldngs e
novenment required for full 10 operation of the nouse, as the wist nust be

repeat gl Y phdidd caliged by ohifrksdion 8¢ meewﬁs‘lt. 8% adesl ][sﬁﬁaeavenent . Thus these

known packs are not considered'to be entirely satisfactory for use by a
person - operating tern ng% NN 5.8 eyboar ds,
control desks or si %aﬁc%rmge'\g/ihggg. pkﬁ%@ﬁl %:8%—@% ﬁ%@[{ﬁ%@ X’gpﬁﬁeé

packs for supporting the wrist, such as those described in US Patent

numbers 5547154 and 56713544, both assigned to Minnesota, Mining and

Ménufacturing Company, along with International Publication No. WO

15 96/06744 in the name of Sereboff. These known packs are primarily

designed for use with a typewriter or keyboard. Their aim is to maintain the

wrist in a straight 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



It is an object of the present invention to provide a device for supporting
the wist of a person when using a conputer nouse or other hand operated
devi ce, which nay overcone or aneliorate the above probl ens or

di sadvant agg§eeQEggat | east provide the public with a usefrarachetmss 20 |t
is another object of the present invention to provide a device for
supporting the wist of a person when using a conputer nouse or other hand
-oper at ed devi ce which supports and cushions the west and hand, allow ng a
range of | gynéréi Bbiiy) \ROMhRR Wikrd e nhamdhettrdf rigesharid, remsnlandpirasrinons.

WO 991 24888 4 PGT1wU98100938 - Further objects will be apparent fromthe

fol | owi ng deseti Pbi@hee RIgatheSMRE UFpel bin IBNYEINBUNT Aseasrdemy Theaiskt r st

broad farmof the present invention there is provided a device for

supporting a%gﬁs'u j[dr% tfe mgﬁﬁ%gfjcgre‘glﬁﬁ B&ods BB SSe Sf RMIRBoWn keyboard,

the devi ceM uding®a deforma ody having a flexible enclosure which is
at least partially filled with a flao i.al; S nber
bei ng | essTBHFOF'H%HPécthgﬁ"%rﬁ °g Bgd@'%%gbregl%%gé ﬁgbd%ﬂb?r?ggl {éh%gg(q{/fagg

movabl e relative to the support rr&nber. Pr.ef.ﬁr at%l% theek! eﬁ‘bl e.enclosure
is formed bpoanwhighereshendiéePired Fre MRt e e e nnel et 'Yart abl y
the flowable material may be partly or wholly contai neﬁg W t hi r} an outer
support nemeyr coaydute Aecpflammetics af 382 disauds Budhg SR orVite TRFEA BNt
invention there is provided a device for supporti ng a wist of a person
oper ati ng appenptheshomidse neck keadkodfr e unper tuse @8 igsepaldunaela def or mabl e
body having a first ~ 5 flexible enclosure which is at |east partially
filled with a first f|aneb! e naiodvn aacks deupgoptovitdenteifoun spuppedt andhi n t he
first enclosure) which support nenber has a second fl exi ble encl osure which

is at |east sy habris Co Wiy t fRe 2whBROFHhgl | vetdvenient ereqaired vioerfally sai d
support ner%ggr'%»)s%'leg%é erformabl e than thegdeformabl e body and said

def or mab) e bodg%(}rgpggg@m@égp?é N lree ﬁ&r%gqgﬁgmerytuif@drp% HE8Pakkr st

encl osut® ¥PH romor covered by a nmaterial which has a

confortable feet to user' s skin h C d r , vers
of nylon, P8I )?Sé{eéff’, %'é%oqee&"egomogﬁ"%geri adgy%%eaﬁpggﬁat#&gﬁyg%g nuc’sqce)d to

m.ni m se and/ or absorb perspiratio he encl osur e .
considered to b% enPirer satlgfac-{ory q:F\or use By a person  operating a

computer mouse, larger (non-standard) keyboards, control desks or similar
devices.

15 OBJECT OF THE INVENTION

It 1s 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 amellorate the above problems or
disadvantages, or at least provide the public with a useful choice.

20 It is another abject 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 wrst and hand,

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

operations.



wo 99nasss PCTI At 198/ 00938 S _may optionally be constructed of plastics
mat er'i al , such as pol yuret hane. The shape and size of the enclosure nay be
varied to suit different keyboards as desired. Typically the enclosure is
si zed suchwbbat4ses person's wist and pal mcan rest confoetalbUysdobpgr eon. 5
The first flowable material may be selected froma fluid,_a viscosity
nodified liquid or gel. Preferably, the first flowable material is

-thi xotropic) such as a silicone oil or a gel. The first enclosure nmay al so
contai n optional adtlirtheved s vilhbe aippacedtdeorh 2he doltdvbiagt doscapuagent s,
dyes, glitter or phosphorescent materials. Alternatively, the first
flowable material 10 may iphstudeuRkepdBmaE INVENTIONl | d particles such as

m crospheres. |If required) the enclosure may include a val ve neans for

adj usting the amun{\cﬁmihaemfﬂﬁélt éﬂoﬁm% SVeder prabedBBhiton IRiGesyPPOrt

menber is suitably l'ess déformable than 1ts surroundi ng encl osure. '

Typically the _sypport. nenber provid jcal 1S s .t to.the wist
during usé’.m\ﬂFSHeaPé‘SY&‘igf*ﬁé 5&8@%@1’9 %E%Nnﬁg Bfé ‘I(J)?rsgn hogjl%g%{"%%\ﬁ’?i %cl’*lmP'éteéqual to
or less than the height required to intain a user's ist in a,

subst ant i &MPYsesP "aﬁy&%ﬁ%o&%ﬂ%’r‘ﬁe G‘}Hr%?‘%lal QFQP%@%@&HHV%V&Q 83&%?1@ osur e
may be of a multicellular construction, The second flowable material may be
the same @nclesure veriehts 20 lrasteppiially ofilasawith ar Hawaples matpdalo Adea
Preferably, the second flowable material contained in the second encl osure
i s thi ckersupportomesraberc dnging hlgss t Hefofinable fthanalskid redyr i atherein tthés Case,
the deformability of the support nenber may be decreased by increasing the

fill vol urgfeiméibtie bedy pombvebielrelative to The sappamdnenbeosure may furt her
i ncl ude a nmechani cal WO 99/ 74888 6 PCTlI AU98/ 00938 - adjustnent neans,

such as an outer sl pgadtaBlyce! thixitiB BaglosdieRORAAA DY &1® irfilRe |sQPfdES of f OF
adjusting its deformability. It will be appreciated that the relative

gglgregteilgg HEIDEBBR hbiper, Wwiblaile Suftity e oviEble RfatdhEl hhf bedsartly BT ed by
wholly contained within an outer support member layer.

According to a second broad form of the present invention there
is provided a device for supporting a wrist of a person operating a computer
mousa or keyboard, the device including a deformable bedy having a first

15 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 flexible enclosure which is at least partially
filled with a second flowable material; whereby said 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 a comfortable feel to 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



S.volunes, densities and viscosities of the respective flowable material s,
Furthernore, the use of different materials for the first and second

encl osures, or the sane material having different characteristics) nmay al so
influence thwopsidadsi ve degree of deformability. Suitably, dcigdobeysap! e
materials are selected such that desired physical characterisics)
particularly 1d tenperature-viscosity, garea optiml when in use whereby the
flowable materials are influenced by the user's body tenperature.

Opt i onal | y, maiieonudrstly sbhe partstrdetddc of frladtiver mbteclay deschmeanpolgarfhaé ed W th
t he support nmenber for resisting the bunching or folding of said support
menber whenThdehatavamesizé df thelgaclobie: MBARS \faﬁ’lédrt@%u&tdx%rdntieﬁpﬂsmsng may
conprise a resilient plate nenber, flexible attachments or reinforcing

filaments. Jhgesins,! IWBtcaﬂ?Qhé dﬁ%m’%h isSsi2ed tsabh Xh?’l 2R 88n s %i@fﬁ%ﬁpport

encl osure. The flexible attachnents |ink peripheral porti ons support

menber to t@ﬁn{éirrsrtes?@ }nq;g[l{g th@re%ﬂe case of a support encl osure of

mul ticel | ular construc§|on, @He upright cell walls may provide the

necessary 20 resistanpce. .Accqrdi to.a third broad form of the invention,

t here |s¥prOV|ded a géei % ﬁ?“@E%pBF¥?Hﬁ @a%ﬁ?%tma‘“ﬁdnﬁPgbﬁ ditagi ng a
conput er noyse or keyboard t he devi ce incl uding defornable body having a

first fl exﬂﬂF‘éOséthm?Qmeé’ WAvigh or ekt F@é@&abtyartthreafmsy flowpllg muateérial isi r st

fl owabl e ' W99248%8 PCT/ AU98/ 00938 7 material; and a support nenber
made from athipsstenpimbsuchs @5i @ swicoeei il or saiggl- squﬁorfrrstnemldesurm sEgsedowi t hi n
said first enclosure and being | ess defornabl e than the deformabl e body and
sai d def or nedriteinbopjoriad aunNtalesesueH as iargiokmahtse antiheetdridieigeats, dyenli t abl e
deformabl e solid materials may include el astoners such as rubbers,

t her mopl astgite?! drSpisEphorescBAt MateAS! IAIRIRRIVREHY RISEHBAMBId AAENal
aerogel s or the like. According to a fourth broad formof the invention

there i30prqu| dedude qlei:ﬂu?ﬁlt{/ Qif s%ﬂlgpﬂﬁlblﬂg suBg a‘@.’r ?n%roQShé?‘ePerlf QQT%@E%‘{ ating a

conmputer 10 nouse or keyboard, the device including a su er having

o0 PP SBRRIos e FRUGE £ 0l N8 %ored W‘*ﬁ'}?ﬁﬁnﬁaﬁﬁf R f 2ce

di-sposed in ctl sI| ng relation to the upper surface of the
support rre Avty‘l‘%' tﬁfl 'greans resi sting copl anar sI i di ng novenent of

sai d def ormabl e bod 5 reI ative to th
! y %e supporltvmember ?s LPtggfy Iess 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 1o maintain a user’s wrist in
a substantially straight position. Optionally the second fiexible enclosure may

be of a multicellular construction.
The second flowable material may be the same or a different
20 material to that .in the first enciosure. Preferably, the second flowable
material contained 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



Sui tably one or both of the upper surface and the | ower surface nmay be
coated with a low friction material such as teflon Alternatively, one of
the surfaces may include a nmechanical |ow friction arrangenent, such as
rol l er beaghR@sugss20 Preferably the biasing neans conpri sesraudsabshed. strip
of soft resilient material with a first end attached to a lateral portion
of the support nenber and a second ends attached to a lateral portion of the
-def ormabl e body. The resilient material may be conposed of neoprene,

si |l i cone radplsemeot mdens| iskeh as SO0GEE 24888leROTaASHOOO8Bpeseki onBREEF
DETAI LS OF THE DRAW NGS By way of exanple only, the present invention will
now be deskkideack, ibi Bdjuefisg asaRfbonidiayacconpanyi ng figures in which: FIG
1 is a cross-se;Ctional side view of a wist support device of a first' 5

embodi ment ; FI GS. 213Gl 1RPapp@clatas thatahbi eRdile edfed ot Wer&imddif davi ce of
FIG 1 1inuse; FIG 3 1s a top plan view of the device of FIG '1 in use.

F1G 41s okl 0aRIGEEL! ARG pb! MdaiMde Y lad el BY SURBARG BREIGR Qi 2 10

second enbodi e S a top plan view of pair of wist 'support
devices of FIG 4; FIG Bis a top.pla iew of a wicst por f athird
enbodi nintvenes.  sengtis cand Sseolithal BidesrediBr REHL Nt RA devi ce
of a fourth enbodinent; 15 FIG 8 is a perspective view of the wi st
support ddHrdergpres| the 7usq| of djffeceny matedals el gha furieand etpconda wri st
support device of a fifth enbodinent; FIG 10 is a cross-sectional side
vi ew of a emclasures ppothe Sewecmatdriad tvingh diéfasedt sbatectIFtrs.cmay alsps a
perspective view of the wist support device of FIG 10; , FIGS. 12A and
12S are tdpfipdrare \thewelativd hdegme s bf sdgfponabitigyvi c SuifabRl, GBe 1flowablel1l) when
inuse; FIG 13 is a cross sectional front view of a wist support device
of a sevenhhtefiglRoshieNBdlbcted MRHOH a3 48dbTrel (PHyAIEIB/BRPRRerisiBs, particularly
10 temperature-viscosity, are optimal when in use whereby the flowable
materials are influenced by the user’'s body temperature.

Optionally, the wrist support device 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

15 bunching may comprise a resitlient 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 a 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 a person operating a computer

mouse or keyboard, the device including a defarmable body having a first

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



FIG 14 is a top plan view of the wist support device of FIG 13; FIG ~ 5
is atop plan view of the wist support device of FIG 13, when in use; and
FIG 16 is a top plan view of a wist support device of an eighth 5

embodi nent . -weFshAkdsED DESCRI PTI ON OF THE PREFERRED EMVBCDI MENT, Aﬁk@"ﬁé _
illustrates a wist support device 10 of a first enbodi nent. vi Ce has
a deformable body 11 including a flexibje enclosure 12 inthe formof a

bl adder or sac, which contains a first flowable 10 material 13, such as a
silicone oirhateAak mpos supporbenedei mableuiserd agshirmables@rchasue 4240f the
body 11 in the enbodinment. The flexible enclosure of the enbodi nent is nade

from pol yurseipbarte hémbeg @syeddd tWithlknassd | ArskhentRBIR Hnd- Hed 0.9
nm The support nmenber al so includes a bl adder or sac fi Inl eﬁ'mtsg second

f1 owabl e Mafesindblel thars Wid) d@fqrddfd hodd %réag rHHmeJ@é’ ib}%gﬂigt%agﬁgmt he

silicone oil conprising the tirst flowable eri al gel is a

pol yvi nyl a &909#0 &rgé/@‘z(g%hr&%@é -linked with sodiumtetraborate, suitably

mamxra[eloo Umtetraborate). In the enbodi ment the
support sac is also de of pol yurethane) but has a wall thickness in the
range 0.%5 mmto 7. 1%%“1’%19%8{%'%3”4;"%%%3'&1““5'”Zb’dr?oﬁ’/‘aﬁﬂog‘erfélsat:hve to

t he support nenber 14 of the device. The outer enclosure 12 of the support
devi ce of t3fe"HRgoti RRATMOPRSErzel@staipeist thermerreantive polwndess, anethpaém can
rest confortably on the support. The outer enclosure of the enbodinent is
appr oxi mat gbgmebsaenensigurtbe dikd. cont ai ns about 40 m of silicone oil) whil st
t he support enclosure WO 99/ 24888 PCT/ AU98/ 00938 - 10 is around $4 mm
square and cont ai ns Apeurditigmad e yfolifthg bodad HermRVAF aek. inleatish NGeRs ijs
v~scos~ty of the first flowable nmaterial nay be in the range . from 205 C's

to i 65 cl provited o ddlive st Sipporthly e wrikhidisd pbhgnl b;s@lr%im@ aV&o'?gB;[?‘tieW of

the second flowable nmaterial nay be in the range from cnB/ g o 20

cm /s, s efRs@dal o P@é%bml,ﬁhk 8801 incliding % S RIEREG FRAE] LRl pee” o7 ab! Y

has a density of 0.9 Bot h encl osu are al so evacuat

oo T o, kel HUoBPROHTERNY M DRI B Y 5y s

froma flui a Vvi'scosi o 0 Stncl ude
vater, 10 pol ¥ iled ek 3" HRdwai HhaidfalChnd Rdhg Favio dohmy Bne gk Yoo -
low friction sliding relatiém to the upper surfsce of the support member; and
biasing means resisting coplanar sliding movement of said deformable body
15 relative to the support member.
Suitably one 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 machanical 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 & lateral portion of the deformable

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

or the likg.



organic gelling or viscosity nodifying agents include cellul ose based

mat eri al s such as hydroxynet hyl cel i ul ose and car boxynet hyl cel | ul ose,
hydrocol | oi ds such as guar gum agar, and starches. |norganic viscosity
nodi fyi ng agesihasgghi ch may al so be used include slays andcatauapedogs te. 15
FIG 2 illustrates the wist support device 10 in use. The device 10 is

| ocated on a work surface near a conputgr nouse 1 fa. 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 10. TheB&&fobRBBILES OBAWHELDRASYIDNGS and noul ds to the
shape of the wist and palmand provides l[ateral support for 20 the hand.
The device 10 provi deg dayi 5Pakandds il Nahe Yirbssr inventidte willi gbwand pal m,
reduci ng the point force | oads which are normally experienced by the wi st

and hand WhERcFESd With Rile@nband tﬁé”afcé&%ﬁaﬂ_yhﬁg fULtdstiM WiicADul d about the
shape of a person's hand al so enabl es the devicCe to be used by rlght or

| eft handed per S . 8¢ Vi ng .
di fferent si zed%ﬁgnégggn 81,5& ?tlmgﬁ{s‘azﬁ‘g@orfn‘%ﬁr‘gﬁﬁégﬁz \CF_Oflal % devi ce
to adapt to t he shaE)e or any jewellery worn by a person. The support nenber

14 provi desVRPYMERE support for the wist 18. It can be seen that the
support rrenber S orts the wist at a |evel such that the wist is
substantial |y stﬁ‘g gRtanfli2Ang S0 OFEPREHPTHY Sidfe ViesFsel the égviemof f'@déntl cal
to FIG 2 except that the hand 17 and nouse 1 & have noved forward in the
direction lindiseated by the arrow 19. The defornabl e body 17 has noved
forward with the notion of the hand cushioning the wist and hand with
respect to the $U@Eparis ameplman view ohitithdddcspppud.t 1 measer remai ns
substantially stationary. Because the outer enclosure 12 noves with the
hand 17) negligifite 4 1d atdross-k6ctgsHaeiagne dvighest bheritabebpcit evre ki ng
nouse operati on. The physical characteristics of the flowable material 15

cont ai ngg '%Gﬁ’h@ ahsddigishe 12 all ow the hand 7 7 to glide, as the
def or mabl e 11 carrying the hand noves relative to the 15 support

menber 14. FUf”ﬁ{s 510G Wb sibin Ve ? R Bl i wbe L oEHBINES b Al d1el ght and

thus in a straight poSiti as It rests on support

illustrates a pl i.ew of the deV| of Fl Jnthe hand
17 and wri st 12 Fﬁgvé IRSVESR R1AD % ofgr tas"pr?oﬁt%fl d#@g&é?ﬁBﬂX@}e frow 19. It
wi |l be appreci d:ted t hat rmverrent of, t.he hand 0 | at eral%%as |nd#t cated by
t he unreference erO\}%)a crosgrsegtipad); side oW o8 (WEStHEYR §Vvicgs0

support nenber 14 is also of smaller width than the encl osure 12 of the

def or mabl e iseuth ambodimente| ative | ength 8nd wi dth of the support menber and
def ormabl e body are selected to influence the range of notion avail abl e
)see al 96 the didGuSsis arparspattine Genediolp wist s@portdavige) 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 device 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 t)f 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;



WD 99/,z4888 PCT/ At J98100938 12 the fl exible enclosure 12 enabl es the device
10 to roll over the work surface in a manner simlar to an endl ess track;
whi |l st the internal support nenber renmins stationary with respect to the
wor k sur face¥o ™essgvai | abl e range of notion is influencedeby/aegogosd ati ve
si zes of the support nenber and the 5 deformabl e body. An ad~~ed advant age
of the device of the present invention Ps that the hand noves nore easily
So as to give greater control of the nouse. This is particularly useful for
tasks requiri ng ¥ et 4P GrioPrRiaR Vieyy Sh s WeishPrRRAt devied ofiEsG gh3: FIGS. 4 and
Sillustrate a wist support device 20 of a second 10 enbodi nent. The
device 20 is sori@nhab isariepatamyieve of Hinwristsénnast denbedi MGt 1 3pndieer abl y
bei ng between 7 50 mMmm and 250 mrn in length, and thus suitable for use with
a conput er ikaysepand 21. Two of the devices 20 nay be used together with the
keyboard, as shown in F1G 5) so that each hand is supported independently.
The present enbgqigmerg iH1as 1ép PEVGis oflh WiSi lsappd® ddide of érh%%t%“
enbodi ment, except that the flexible enclosure 21 of the support nber 22
cont ai nssboé,{qbgdigﬁlm'ZB and a resilient plate nenber 24. The pl ate nenber
may be conposed of extruded | ow density pol yethel ene or PVA plastics. The

pl ate nmenber, whi A i Y/ LEK, enf i to resist the
fol ding or bunchi%%%I?Eﬁﬁégégﬁﬁhﬁﬁﬁbﬁéﬁﬁgghg\é&w‘gﬁgwggi& 20 is in
use. Ot her enbodi msn}_.g%rra%/ g[ course be jin the formaqf a ai nqgl e unitary
wrist support, prefefably b8UTYoH¥S0 Tnf'st SHIPAAH i feYiehiglil. 1 @ EShows a
wri st support device 25 of a third enbodi nrent which includes a support
nmenber 26 AMBediment. diThendeyre has andefopnablpebedy Jil inaldling, 2 sgmdble

PCT/ AU98100938 - 13 enbodinent illustrated in FIGS. '1 to 4 and including
a suitabl e eruddsurent2 jin she forembée bladdes gsrsaeemthidiucentaing. a Ficstefleawabliest Can
be seen that the flexible enclosure 28 containing the | ess viscous get 29
of the def anawiliat 1Bpdychas a siidoatioilel A swpmet nsdrmbert hans theaséd Neithin

enbodi ment. Accordingly, the device 25 5 of the third enbodi nent provides a

greater range diclddireOre WhaRe badySEl inStHEP@mbodiMent.esTHY flexible! ériclosure
construction to the third Enbodi nent may find nore general application for

suppor ti ng &n@@%ms&&a@m% n%déeﬁorhiﬂﬂ?furéﬁwah?%ivﬁﬁda vodn #ALRIEGA the
pur poses. Furthernore) nedical applications for the
range of 0,76 mm to 0.9 mm. The support member also includes a bladder
or sac filled ‘with a second flowable material 15, such as a gel, which is more
15 viscous than the silicone oll 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 0.86 mm to 1.1 mm. The deformable body 11 is
20 movable relative to the support member 14 of the device.
The outer enclosure 12 of the support device of the embodiment
is sized such that an aduit’s wrist and palm can rest comfortably on the

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

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



support device are al so apparent, such as for use in mnimsing or
alleviating 10 pressure sores in bed-ridden patients. Support devices which
contain a suitable gel nay al so be heated or cooled tot therapeutic

pur poses. b@n4sds and 8 illustrate a wist support dEVi cecBBugsoogssf ourt h
enmbodi ment. The support nenber 3'f of the present enbodinent is of
mutticellular~ construction wherein th® cells 32 contain a gas, typically
-air. In 15 order to resist bunching of the support nmenber, a support

encl osur e 33aricsne| 8B trmmaiduaratndctnrdains aearppivetaly péra iobrtset Peheastl. to a
fl exi bl e encl osure 34 of the deformabl e body. In another arrangenent the
vertical wahé kigdmatie vatbbsy 32 tmeyfidse flafwates smbtezial bhay denst thictramye t han
the remai nder of the flexible enclosure or alternatively reinforcing

filaments @2, (3dd ustr@t a@si B/d,i Srerdrbbly2befidC N 8&S POl Wrilst FOds igtidgbes,
may be incorporated into the support menber 31. In a further enbodi rrent

(simlar to.dRg,f BPEMB&@\@%MQ&L RaterBOfal! twsntgét Biflge FREMOVE 8 of

support encl 6sur'e may xed to an I nner of the flexible enc osure

preferably i acegtof i.0 F S ort
device 35 6‘?%&?I M {$ B %@Ph‘a%?tn 2%1]/ k%/ OJB%‘%%EV\%Q(S&%%@% 'Jha%v'%Pof t he
present invention. The flexible ) e for It he def ormabl e cg{?g

f1 owabl e mefefprably 88s iasdensityerf By il n gih ERRIPSIIES $7e Hsq YA %q)r"? menber
_ 38. The support nenber of this enbodinment is formed froma |ayer 38 of
f1exi bl e foerethbpdugentcs material) such as urethane. The device 35 also S

i ncl udes an outer cover 39 of a soft perspiration resistant material) which
has a confortabl e felel other emis@fitentsk|the #p@ablel mageript 1rmay| beiselested a wri st
support device 40 of a sixth enbodi nent. The device 40 conprises a support
menber 42 isneh dkivig, 8 vidcgbity enddifiecstiplid oorget.aSuigblelliotdp swbedieowater,
pvlycarbonate or A8S plastics. 10 The support nenber 42 further includes a

low frigsiopiMyHRRISRBAbIS SueH &S giycepsli @Ad Pdlyetiyiee acsingsSditablé\
def ormabl e 'body 44 is supported within the casing 41 by the support nenber

42. The def ?@:ﬂﬁ&" 8:@ bt ws?cdfpzmﬁ.mﬁ@hgén@ ihtiads lab@uaseélbaséu ﬁ134§'4aI§UCh as

neopr ene, |ns a e nateri al pre erably a gel 46. The
ot or ol SHen 2 myEpRphaniRiulis o stk icnl ok PHEGRRBIAE, 22 C
depi ct ed | 'r#upﬁ'@'s‘i’éﬁer%%ﬁééq%aé%}aer.réﬁﬁsn 1SR Gpod S'a*o'd‘f*OIn‘éBaée%?s
which may also be used include clays and attapulgite.
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 lateral 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 to mould about the shape of a person’s hand also

enables the device 10 be used by nght or left handed persons and those



in FIG 12B?. wing this novenent, the deformable body 44 carries the wist,
but is freely novable relative to the support nenber 42. 20 FIGS. 13 and 14
illustrate a wist support device 50 of a . seventh enbodi nent. The device
90 includesveoswragert nmenber 51, which may be a gel fill eflcHRgosRnesgn. -
el astoneric solid, having a low friction upper surface 52. A deformable
body 53, preferably Conposed a gel filldHd sac whereby the support nenber is
| ess deformabl e than the body, has a | ower ~WO 99| 24888 PCT/ AU98/ 00938 -
t5 ' surf A8¥NgAIHPEHd SR fpdscend oviisite Thus defamathisyuperliswsf mee 52 of
the support nenber 51. Biasing neans are provided to maintain the
def or mabl e Bevige dpddenpporie shamgerr any iswiedeynwoal bwakignsent Theheppag Ng
means of the enbodiment are a pair of folded strips of soft flexible

material) sowmmzs 18 pevitesnerdeal suppoorier thebbest 1Ther ¢iPBs seBlshSGgl t he
strips are attached to a peripheral lateral portion of the deformable body

53; whil st &hgpdroweem®RESsUbpors tRE WHEL PR Al fevdl tARACANEO the PRIsPNE! 2l
| ateral portion of the support nenber 51. FIG 15 Illustrates the dévice 50

of the seveabiaiaR ftRiidh rbibriidiiof ifs ARLGUIRDI e body 53 di spl aced

relative to the support nmenber 54, as it would inuse. It wll be
appreci ated that the dpsashngifhkil Win L.st. 4 he, copl anar
sliding novenent of the gefo;o%ablkgistgg@grze%a%eﬁgg]#ghé ﬁ%hél}p?t)%'?q er,
provi ding a e n_or self-aliagni 1.Qn., The, ei ghth enbodi pent _of the
devi ce shown%%i FP\ I @vaé #gvsvgléinggén%‘ﬁr%‘%ﬁ@ 'ag%ﬁﬂﬁaﬁ‘( énﬁSarB%‘HyaTgndTﬁﬁr ely
i ncludes an epnlarged | ow friction surface 58, such as one coated with
tefl on, V\hefjg{;’é@ﬁgPh8°8)éf ﬁ)i nftT NP, TREVARGy Vah &Be_ mMogigpoRfiathe handti on of
| ; he bi asi ng strips 60 is to prevent separation of the two conponents of
the wist sGppieringdle veist ppd hand puithh eespechip thessunpont memberilde wiichhe
present invention 20 enables a user's wist to be naintained in a level
posi ti onl0 TRURPAF ningimMbes famainsg swbstartiallyr saatgnansck Bemhushoaheleosterlt al so
enabl es the novenent of the mouse to be transf~;rred fromthe wist to the
muscl es of eheosyrasl2 Tivvesavidl thedaodsl Bt negligibban fdidtenwisi génerdted WhRghCe
nmoul ds to the shape of a user's wist and 'pal mand provi des cushi oned
vertical supmohand i owyhdwuringemabse eperatiolD B BHPECal REERrALRPIEN6938 - | 6
the flowable material 15 contained in the enclosure 12 allow the hand 17 to
glide, as the deformable body 11 carrying the hand moves relative to the
15 support member 14. Further, the wrist is maintained at the same vertical
height and thus in a straight position as it rests on support member 14,
FIG. 3 illustrates a plan view of the device 10 of FIG. 1 in use,
wherein the hand 17 and wrist 18 have moved further forward in the
direction of arrow 19, 1t 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 bady are selected to influence the range

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



range of novenment necessary for operation of a conputer nouse. This

m nim ses point force |loads. Still further, friction between the user's
hand and the work surface is mnimsed by the relative notion of the

def or mabl eybQdysus t h respect to the support nmenber. 5 Suppomusgievisces of a
1arger scale find application as anatom cal supports for human |inbs and
bodi es, and may be heated or cooled prigr to use for therapeutic purposes.
.Throughout the specification the aimhas been to describe the preferred
enbodi ment sheffidxitae igheRIslreon 2véridbtast tHei dévicd1g Ot feerdiinvaittharwbd aftyacane 10
enbodi ment or specific collection of features. df~l I~1~l ~-DI - 17

CLAIMS 1. Andevidiel QimBatPROGHI dillidssirhsi; &AMRThel iRkrAll SOSARE Wembavi ng a
top surface adapted for support of a wist, an untethered flexible outer

wal |, a pr ;—‘rgﬁ{a?ﬁ@s 9) {1 YA 'réébe‘&f( tB'tQﬁthJkO&ﬁ'PJc% %%e§'ﬁllab@°&tr\§'

vvithi n boundari es e outer Wall an i nner support which
within the first ro bl e e[ ial t P&C t he oute .
devi ce as ch{' d°i'R %‘IJ‘%C ﬁtv ft re'%\{“’%]ﬁ'e"'%%ncl %)sur'ép'icﬁt C'B?I%‘F’Fsé'gd e
generall nar nd bottom surface. 3. Vi C s claimed in claim1,
Sherern SneatAAEPIhodar «Ah SUgER NP (oBIoliaP doFce HiahaauP AT A aTiamed | 1

claim1l, Wnerel n the inaer support has an untethered outer surface with the
first 15 fl6viEF shpaband dNovRfade easileSaiRsela §ivel gifairoGaatrehefotiteer
surface. 5. The device as clainmed in claim11l, wherein the outer wall is

abl e to rolinovss. Jhimwpamipﬂmla.us@fulmetamcsirceuidsgmractiabd input | saicm b,
wherein the inner 20 support conprises an internal chanber with a second

f1 owabl e me¢@Emp@ler altededasigr,. The device as clainmed in claim6, wherein the
second flowabl e material has greater viscosity than the first flowable

material. 25 B. The ¢qygca afd € Muskskel 8 Wik S0pportBEVies md laeaI Sd&Rnae!
chanber includes an inner support nenber. 9. The device as clai rred In claim

8, wherqpn {hEodipaL. Slﬁﬁw%o%vﬁ@”?@r is So e@sﬂﬁ“c méft e ;thn Vt'ﬁﬁ ﬁ’:ﬁe i med i n

claim9 wherern the I nner support ne IS resi evi ce as
clainmed in ¢ Q u npd astics
mat eri al . ?J“gngje&%v cgegasbw:ﬁjgﬁ‘ﬁeg&l ee?:llg?(r% ,-E"meg ﬁ“ 'He'epﬁmé al%glupport
menber is in the f of a substantiall | at at r .adapted to
resi st buncmuﬁgsubtlag[%gollr‘ﬁ?e?"" 5;?8(’?"“‘3%?49‘19‘?5@1 fc Wé’s gP*%ﬁ ﬁe&% | ai m
12, wherein the inner support is configured to be |ocatable within the

encl osur e H“E’SJ@BUS%(S‘IBQ%‘B% with (he 53‘6'2)‘??"9/ a%shpwn in HG. Bg50 hatpashsiti on
where its peripheral edge is spaced away fromthe outer wall. 14. The

devi ce as charichisdsupparted indepensienty. n Theepregensrebodimens heshashugture

peri pheral edge. 5 15. The device as clained in claim12 wherein the

di st ancd3sbesimilan to bat ob then tirdsmbodigent,cexsept thaytbatflexitle eontbstuie 21

peri pheral edge. 16. The device as clainmed in claim15 wherein the internal
chanber i ncofudies supplovtr ahérhlyero22c ebhminsl boifY.a ek 2B \einde aasesilieat Mstei n
claim 16 wherein the plurality of cells contain a gas. 18. The device as

claimed in geaibsy 24hertd EIatéI%é?ﬁbérSmIa?Vlﬁe deibebdd WRlehErunBl aBwadénhsityr anged
to provide resistance to bunching or folding when the device is in use. 15

19. The devb&ugﬁ@é dé?IeabFfﬁﬁl/A Crbusé.t?dsm Jmmﬁra@é dhier! 'Wﬁlkhfslsowwitn{%i%l@“ al is

a fluid. 20 vice as clained in claim19 wherein the Tirs owabl e
t I I d
Dol * 5o 217078, “ﬂéh‘“@%k"afg% 06 36 e the rfg@mé* Hiiehing, BRhe Srpphianbi

t I fl d 21 _wh th
et fIhameaariias e BhEs 267 i t€ﬁ" bfacinfhgeimeY & Solste e

devi ce as clalrredln clz%lm 22 wherein the inn
be in the form a single unttary wrist support, preferably being 300 mm to

vabI e.

500 mm in length.
FIG. 6 shows a wrist support device 25 of a thurd embodiment

which includes a support member 26 of similar dimensions to that of the first



25 support is | ess deformable than the outer wall. 24. The device as
claimed in claim23 wherein the inner support has a hei ght which is equal
to or less than the height required to naintain a user's wist in a
substanti al wo stz ght position. 30 25. A device substantigily,

her ei nbef ore described with reference to any one of the enbodi rren?s shown
in the acconpanyi ng drawi ngs. H SueB~t apd spact\P11119 doc 9:05/00 1 .A5
"A@ AyA3, . ASFe. AF, . AT Yy. A | . A{Fy. A@e. A(F. A{ 3. Al YR AAFy. A. ASR. A3% AL. AY&R[J
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DV\DDD9EEEFG:F 0 GGG HHHI i | {vpkfa\ W ] ca] ca] ca] ca] cal] ca] cal ca] ca] calca]ca]c

a] ca] Catﬂocab\%%&.@] saaeea]ncahe%eahceaﬁakeal eahpattcaborbs AWhichl Eahtaly L

JWIJJ. KwKKL

TSR A LA Lt
] ca] cal c/a/l\J]AEa] ca] ca] X:g‘lfg %%Jc% @ ?‘lfgfcg] 5]"8 ‘?‘%L eﬁ(@ %ég][]%]‘h?\a{ iﬂ \Ce
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31. In a further embodiment (similar to the fourth embodiment, but not
ilustrated), 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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embodiment. The device 40 comprises a support member 42 including &
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 4%, such as neoprene, which contains a flowable
material, preferably a gel 46. The deformable bady 44 is retained in the

15 casing 41 by an extremely elastic material, such as lycra™ 47. The lycra
material is sufficiently 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 this 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 50 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 iower
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S neoprene or silicone rubber. The upper ends 56 of the strips are attached to

a peripheral lateral portion of the deformable body 53; whilst the lower ends

57 of the strips are attached to a peripheral lateral portion of the support

member 51.

FIG. 15 HNlustrates the device 50 of the seventh embodiment

10 shown with the deformable body 53 displaced relative to the support member

54, as [t would be in use. It will be appreciated that the biasing strips 65 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 dispenses with the deformable

15 body and merely includes an enlarged low friction surface 58, such as one

coated with teflon, whereupon the deformable body 538 may slide. A

secondary 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 movemaeant of

the mouse to be transferred from the wrist to the muscies of the arms. This

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

wrist and paim and provides cushioned vertical support throughout the whole
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supports for human limbs and bodies, and may be heated or cooled prior to
use for therapeutic purposes.
Throughout the specification the aim has been to describe the

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

10 embodiment or specific collection of features.
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the outer wall.
2, A device as claimed in claim 1, wherein the enclosure
10 comprises a generally planar top and bottom surface.
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
15 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
20 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.
25 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
30 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
35 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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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 or less than the
height required to maintain a user’s wrist in a
substantially straight position.
30 25. A device substantially as hereinbefore described with
reference to any one of the embodiments shown in the

accompanying drawings.
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