DESCRI PTION [Para 1] This invention relates to nassage
devices and in particular to an apparatus for the

wo e@wabrant of a |iving human body and speci fi ced1/gAL®S5/001951
an aut omat ed massage therapy device for bionechani cal
rehabilitati on massage and net hod of use for the
stinmul ati on of snooth nuscles and internal nyofascia
in persons suffering fromcerebral palsy (CP) or other
di sorders that may result in the snooth nuscles of the
body suffering fromatro h){ and t he general
degradation of the nM%g& BTIQN de the body. [Para 2]
Background of the Invention. [Para 3] Cerebral Pal sy
(CP) is atermused to describe a group of disorders
af fecti ng body novenent and nuscl e co-ordination. The

(Par@dijcal Tlefsi invien@idrofelagiselyy MasBabeyddvicés and in particular to
"non- progressive" but not unchangi ng di sorder of

, R i t f
an SRATRAs (KA RBTI Eorviy RaIPbly dhdtpeifically to
r n .
an duThiaEbE b e Bhsitly FEMBRICE B eRHRhR T e HEbl caion
may resujt i .. This damage interferges wth nessages
mapsagh A SRRt of ¥he TRbBE S RBRN AES TR N SRS and
. brain. The effects of CP vary widely fromindividual
integnal mayofaseia in persers suffesiig from gayebwd palsy (GP) or other
sl i ght awkwardness of novenent or hand control. At its
disooderssthedrmay e soityinr deus moothvinus dals| of the boudyglsaffering
control, profoundly affecting novenent and speech.

frobepergbhigand thiel genéiatdegpidatien bfahe myvtadeginside the
body.

[Para 2] Background of the Invention.

[Para 3] Cerebral Palsy (CP) is a term used to describe a group of
disorders affecting body movement and muscle co-ordination. The
medical definition of cerebral palsy is a "non-progressive" but not
unchanging disorder of movement and/or posture, due to an insult to or
anomaly of the developing brain. Development of the brain starts in early
pregnancy and continues until about age three. Damage to the brain
during this time may result in CP. This damage interferes with messages
from the brain to the body and from the body to the brain. The effects of

CP vary widely from individual to individual. At its mildest, CP may result



damaged, one or nore of the follow ng nmay occur:
muscl e ti ghtness or spasns, involuntary novenent,
waledobioraibty with "gross notor skills" such as welt/kapms/001951
or running, difficulty withe"fine notor skills" such
as witing or doing up buttons. [Para 4] These effects
may cause associ ated problens such as difficulties in
f eedi ng, poor bl adder and bowel control, breathing -
in Pshgheankvwdrd rssssfumeve aie orl hanbrcajmrdlamages o sthsevere,
caused CP may also lead to other conditions such as:

cp $ﬁ+¢vé t nHWt][]h Cgrfli Aificld EbRErdl! pASGRInRVRMetting

Para 5 I'sS not a progressive con |t|on-
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life Although ndjtion is not progressive,
damﬁseaf Pl &r Ioweot iy ilowi, Gy St BuREigEphtfess or
nmprove: for exanple, a child whose hands are affected
spmsmvgblul@tatru rgavemendugiffieuiy Woht 86053 nakartskilsasuch
to dress hinfherself. O hers nmay get worse: tight
as wasidngsorc aunciangs el iffialtyewith Hindendligrsskils!' spimasofriting or
growi ng children which require orthopedic surgery; the
doingl B buteeess can be harder on bodies wi th abnormal
posture or which have had little exercise. [Para 6]
Treatment prograns are tailored to individual needs
and vary as new nedi cal issues devel op. Miscle

IPaF%éi“' atT”%%ﬂSEf@ﬁh@”?%@f CASDRIH pleleRR EehaR,
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problems, and pressure sores. The brain damage which caused CP may
also lead to other conditions such as: seizures, learning disabilities or

developmental delay.

[Para 5] CP is not a progressive condition - damage to the brain is a
one-time CP event so it will not get worse - and people with CP have a
normal lifespan. Although the condition is not lprogréssive, the effects of
CP may change over time. Some may improve: for example, a child whose
hands are affected may be able to gain enough hand control to write and
to dress him/herself. Others may get worse: tight muscles can cause
problems in the hips and spine of growing children which require
orthopedic surgery; the aging process can be harder on bodies with

abnormal posture or which have had little exercise.



devices exist to stinulate nuscle action but these

devi ces and therapi es al nost exclusively focus on the
waek@betAabl nuscl es. Skel etal nuscl es are al so ced1/€a2005/001951

vol untary nuscl es because they can be controll ed.

Exanpl es woul d i nclude the biceps which are used when

l[ifting an object. Voluntary nuscles may be stinul ated

by Transcutaneous El ectrical Nerve Stinulation (TENS)

or by noving the bones they are connected to.

Treatment prograns generally ignore the snooth nuscles

[Pa?% 6] he bﬁ%é\tﬁ%e‘-‘rﬂ FIdrathd Bfe tdkstedNiANHiTR Al ‘h%e@l@dand vary
t na

e inter nyo ascCl a surroundlng t hese nuscl es.
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is dynami c: under strain it increases in denS|t and
str«a@gtah ADd tongi and preyent disusecatiopby e A purebenghkppwn art
[Para 7] Many of these nuscles are used for tasks in
detibes lexdt tohsitimudate musabe abtiogHiut thesai devices angiudierapies
di gestion and focusing your eyes. A nunber of these

almaistcé xdusive afeeudiead hieosladlakiil imaecliebeSkekkyal ifigieles are
t hese snooth stabilization nuscl es becone weak, the

alseatgltll‘é'devolh?ﬁérhﬂﬁﬁjsfﬂ’@d betXusd the cﬁggiéb@éﬁtr%ﬂﬁﬁr R FhAPles
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Stimulation (TENS) or by moving the bones they are connected to.

Treatment programs generally ignore the smooth muscles of the body
also called the involuntary muscles and the internal myofascia
surrounding these muscles. The myofascia covers, supports.and '
separates muscles. Each muscle fiber is wrapped with myofascia, bundles
of those fibers are wrapped with myofascia, and the whole muscle is
also wrapped in myofascia. Myofascial tissue is dynamic: under strain it
increases in density and relative rigidity, giving the muscles more

support.

[Para 7] Many of these muscles are used for tasks in the body that

require no thought in daily life such as digestion and focusing your eyes.



[Para 8] In individuals with CP or simlar disorders,
the snooth stabilization nuscles and internal

wonpmbasase my beconme weak because they are noPCT/CA2005/001951
chal l enged or directly addressed in daily life. For
exanple, a child who has no control over his back
muscl es may al so suffer frominproperly devel oped back

A e ATSE FYSEIS oA RIFGH i SCuloh B Wher
structure. Lg ra 9] Advanced Bi onechani cal
thq:%é-h'é'mqqtﬁa&t ﬁﬂ(aAé&) MisClee B8 caaeIWedK, the ®asture, form and

decade to coax the snooth stabilization nuscles,
mability ehthenhoidysareacamprosnisedcardd the skeketal struetnte itself
forces applied to the body by a care-giver's nmassage.
makhbegimts apHapse. Thesagtuideparé oftamrdbypanpidd e body and
force to specific regions of the body using the hands.

aré:rﬂh’ére‘fbfé irﬁﬁbs@ﬂﬂé‘%tr@!’aﬁh%itﬁ%HW%%@%?#?E%O{)E fiAtition

he force nust be applied evenly ove

f the hand with no high or | ow pressure
ba%é(’)ﬂlirt] g%@%?}g a notion that ispiston-like in that it

can push into the body and be wi thdrawn fromthe body
in smoothly control |l ed novenents. [Para 11} The force

nusi, be applied very gradually, increasing slowy to a
[P%éaél, holfﬁﬁﬁw%aégwgb,ﬂ’t PepingHaddisardersdiheesmogth

pressure. This ensures the force reaches the snooth
stapikizatéen andscles endhinteyndlasyofa stee may bleicoméeveatidyecause

and gives themtine to react. Applying the nassage
thdynpreopet khallehged asrsdire iy addire sdd nndaflytiffe. FOFekample, a

in the exterior
child who has no control over his back muscles may also suffer from
improperly developed back stabilization muscles and associated
myofascia which in turn leads to a weakening of the entire body

structure.

[Para 9] Advanced Biomechanical Rehabilitation (ABR) has been used
for more than a decade to coax the smooth stabilization muscles, internal
myofascia and related structures to react to forces applied to the body by
a care-giver’s massage. This therapeutic massage is performed by
applying force to specific regions of the body using the hands. Four
critical parameters of the massage are:

[Para 10]  The force must be applied evenly over the whole surface of

the hand with no high or low pressure points using a motion that is



regi ons of the body which will therefore absorb part
of the forces being applied instead of allow ng them
wo ooopasaetdeeper into the body. This di m ni shespei€A2005/001951
ef fecti veness of the massage treatnent since the
forces are diluted in the exterior nuscles and
nmyof ascia. [Para 12] The nassage is nade up of

. pressure cycles. Each i.ndiyjdyal, pregsure. le will
piskadakn Tathat it can pushist the b basd i vathtiamar e the
effective fromthe very first application of pressure.
bodwin\senootiHy qomdrelied snowgmests are very small, a
| ar ge nunmber of pressure cycles may therefore be

[Paradui]r edThe feeee ningstblee apiplie dofe ryrgradmadlggncreasing $losvly
sunmmation of the effects of all the pressure cycles

to hlpakl, hdtathel pResUREL thdmMgraiedIB) fedididee gﬁéﬁﬁirépﬂfhis
and application of the pressure cycles may be varied
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application for maxi mum benefit. |In sone cases
' [ i r f . r

deqR R e boBAREONE it tBHIBYRCE ABBlfiTq i iassace
. tine We only a few hundreqtgours. ar a é‘B The,
lmmeargi 1Gause” thspterigaction 4t thgsmuseias it eextatior

the body. Those areas in need of treatnent are )
regiens sfdhephody avtpebrveidisiheraforgtabsarbi pag. oftiher forges being

specific areas of the body that will always require

appliedtinstead ahdllewind ahehytd pass deepeninto tas bokdyt Adis
body that never require treatnent. The effects of CP

GiaTAnES AR hes 508 mistage it e orces
arddillit&din th@lextéfibr Phy&dIEs Lhd ARfofaddig. Proper

[Para 12] The massage is madé up of pressure cycles. Each individual
pressure cycle will have an effect on the body. The massage is theFefore
effective from the very first application of pressure. However, the
individual effects are very small, a large number of pressure cycles may
therefore be required to see the benefits of the massage. It is the
summation of the effects of all the pressure cycles that is most
important, the overall number, duration and application of the pressure
cycles may be varied as the massage progresses to ensure the
appropriate application for maximum benefit. In some cases the massage

will be applied for thousands of hours over the course of years, in other

cases the total massage'time may be only a few hundred hours.



technique to apply the ABR massage and to find the

time to consistently apply the massage for hundreds
wanedmTet | mes t housands of hours over the courGECAL005/001951

treatnment. A mechani zed netdhod of performng a

therapeutic massage is therefore desired. [Para 15]

One exanple of a therapeutic massage device is

i b i ' 3. entitled
PREE3) Eﬂfn%%“&%5‘3@%&2@?@*@2&2@8@; 3@?%'%@5 gfoupd the
1989. Th 63 patent d I bes a device
oot tiEiegror i vee B eralfert ol dFceny el she arofpssiona
O ; NPl ati :
at IS T e TR a R SBaEH rarshs HTdbebody thatwikawaperequire
pul se rate is controlled by the individual. The
treatareni ansusisedanilyethireiayeenb avedsof ehey badycthaantbver require

strong to dislodge nucus fromthe lungs. There is no

trestetedtoThe effests ob CPralrydyem pesstitt® pefé&h F ARd sbddo will
of force, or nunber of pressure cycles. Another

theXapllc@tdn bheh&pexdsaRfd 1S described in United States
Patent 6,471 , 663 issazl?:ed to Brunt and Gagne on Cctober

, 02 ' : te GO essjonyest _w th
[P%%n]nggt i ngq e‘%‘{ﬂérg]kgﬁggﬁa Egttfé’ﬁtéagﬁeﬁwfﬁé%\faﬁe?ﬁ} h}ﬁ REpRer
Y r.that,is wapped around the_chest qof the i
teg n@%ﬁd@apsp%@%ﬁg&@“?@g? ﬁf"ldaﬁqsﬂngs' t'H’tﬁgB? €98sigtently
air_and then deflated. The 663 patent describes an
apply. the Mmassage tardhundreds sed s@metdmest thessandstof hours over
address the requirenent for follow ng a precise and
the Kevape of itceatppe s s mechanized sagehdchef peefdrenibe aised
to strengthen nuscles. [Para 16] Therefore there
therapeigid massagknowhepsforeidetnesiage therapy

[Para 15] One.example of a therapeutic massage device is described in
United States Patent 4,838,263 entitled “Chest Compression Apparatus”
issued to Warwick et al on June 13, 1989. The 263 patent describes a
device comprising a vest-type bladder covering the chest of the
individual and means for inflating and deflating the vest. The application
of pressure pulses ahd the pulse rate is controlled by the individual. The
pressure pulses are designed to be very quick and strong to dislodge
mucus from the lungs. There is no need for precise control over pressure,
distribution of force, or number of pressure cycles. Another example of
the known art is described in United States Patent 6,471,663 issued to

Brunt and Gagne on October 29, 2002 and entitled “Chest compression



devi ces shortcomngs relating to the size of the

apparatus, the ability of the apparatus to correctly
wappby7iihe massage therapy with the required nmettraas005/001951

and paraneters and the confort of the apparatus and

the trouble that an individual or care-giver may have

in the self-application of a precise therapeutic

vetSUFEC nBfg el T BY o R pAh AT R I ass nepfiafe SR blagder
thag, R EAnReiLarQuRd hoGResticd BedndbaBtahodharblaHger is

_ belief that if alittle massage therapy is good, then
inflated wsisg cempeessad ajrrndi then deflatedy Tdfe 668 patent
Invention [Para 18] In a preferred enbodi nrent of the

desanibes iaonuhbeméortabiy anddedrusivadieotrt edt deesa@t address the
t herapy device conprising bladders, a belt for placing

reigle iR fog fbh@m}i’hg%dﬁféci@?hd_tt‘l’letrﬁée Qﬁgﬁgpl?ﬂcﬁﬁ%{of

i nfl ati onneans, bladder defl ation ans, contro

I h eml r.ol ~1.khe device is

ma‘(}ggpgntgaqggr%k?r@ﬁ%ne uges(?[)y @t&le&n@ﬁsﬂe d care giver.
As well, the device is designed.to be programred by a

prof essional on a dynam c prescriptive basis. [Para

19]. The %L‘add r irFP?fﬁl ati on neans, bl adder deflation
[Parazlfl an sr%fe@fa i’ exidatindhedinaws arbef Anassrad therapy

a cl oseabl e case adapted for easy transport and
devises sficrtcomings relatisg, ta the bizaddabtlye appacatusethedbility of
the inflation and defl ation nmeans by flexible

theapgardtus ttheomreatgdeapplpthe mavsafd thdrapgdvith theercerlited
and agai nst the body in :

methods and parameters and the comfort of the apparatus and the

trouble that an individual or care-giver may have in the self-application

of a precise therapeutic regime as prescribed by a professional. There

also exists a need to monitor the massage therapy to ensure that it is

being properly applied and not over-applied by unskilled caregivers who

“are sometimes of the belief that if a little massage therapy is good, then

more must'be better.
[Para 17] Summary 6f the Invention
[Para 18] In a preferred embodiment of the invention there is provided

an automated massage therapy device comprising bladders, a belt for

placing and holding the bladders next to the body, bladder inflation



therapeutically determ ned and prescribed positions.

When not in use, the bladders, belt and conduits can
wheoosprried in the case. The control consol i nch@mea2005/001951

vi sual displays including a8 front of human body

sil houette with LEDs | ocated in therapeutically

effective positions to instruct the care-giver where

| adders on the bo and  t he, sequence of
me@aay%&i "Sefladon meanhes ﬁegsacgecon@'mq 2 plegEammahle
consol includes a visual display capable to relayin
comrotiesn Thesdeviceiipelesigned fonin-dhametuse buas- @nvlﬁilegcﬁare—
ensure that the prescribed nassage i s executed
giveropss Well, the alevideets dedigdiederat befprogeammed thiyom
audi bl e instructions can be progranmed into the

prd*@!én‘%ﬁral'dh ¥ fyraneichsre se AiPeVeBaNis of the invention the
human body sil houette i ncludes both a front and back

of body sil houette or may be shown on a graphica
display such as a liquid-crystal display.[Para 20]

all,y t devi ce_conpri.ses: air intak
PayR 1t “Fhr tiadebr biFaiey mears Backe -ff!eﬁ&tma*e A End
flrst iﬂ enoi d gperated valve, a secon Eécu atg
pragranamagle costralifT afe; ¢RNaINeq Withinzig seghle Saseagapted
bl adder. To deflate bladders there is: a needle
forgasyi tenspoviaand monyepieniduss bpuisenthe bdadaerssyieenoi d
operated val ve. A pressure gauge nonitors system '

copectedr® tiee nftationaadpdedatior rmehnsatbyoflexiblé@eonduits. The
bl adders are cored with foam and are desi gned to be

blaldF€ hreasmbvalil efnk&ﬂfo @ﬁettmt hndiagaiNad tiupbag in

massage treatnment and apply pressure to the body by

thérgraégg%lgﬂﬁy?gge@k%%'aﬂﬂr‘ﬁreéﬁrl'b@fdl Bb&ioHs2t VAEH ndt in use,
the bladders, belt and conduits can be stored in the case. The control
consol includes visual displays including a front of human body
silhouette with LEDs located in therapeutically effective positions to
instruct the care-giver where to place the bladvders on the body and the
sequence of body parts to receive the massage. .As well the control
consol includes a visual display.capable to relaying written instructions
and prompts to the care-giver to ensure that the prescribed massage is
executed properly. In another embodiment of the invention audible
instructions can be programmed into the device. In yet another
embodiment of the invention the human body silhouette includes both a

front and back of body silhouette or may be shown on a graphical display

such as a liquid-crystal display.



of time. During inflation and deflation the bl adders
mai ntain their shape to ensure an effective
wappkitasi on of pressure to the body. The needP@r/CA2005/001951
orifice acts as protection %gai nst over
pressurization. There is also a manual energency
shutdown systemthat can be activated by the care
gi ver by a push button nounted to the control consol
of the device. The enmergency shutdown systemw || cut
power to either the pressurizing punp or vacuum punp
[Paza 20pr opMaaees pecifacalivthe dreicet¢crmprisgdean air ntakeng first
defl ated, the pressurizing punp is shut off and the
pafticidatesfiltenoa gpress wezing puaged fiostpseleaoid lopakats valve, a
t he bl adders through the punp. The optional second

secHE pardc Rty Filtes PeHerhfiatthd BefirseGIadIOH BRI $second
activated to draw the air fromthe bl adders through

s PEFRB5L AR 1806 AELELE0ER, Busgungn pump

,nches.. The needle orifice sets . the m ni num bl adder
an & GpHigRas sFEoay speroich areaEd il A SHBsirieioe
off. [Para 22] During use, the bladders are |aCﬁd on
MAMHEONSoHPLEEY REL THUTE A0 HRIATQVEFPEE IS8 Sdtuatialest dhgrbladders
the control panel of the device. The body sil houette
arecooted] with faamvand iare Idesigned &o ibe plagadntextit® the body of
determine the body part to be treated and the sequence

theofndiviluadaturind enbssdgectrieatindut iangi applyup s sate rashadsody
therapy. Once the bl adders are placed on the body by

by‘ilﬁ‘ﬁaﬁﬁg%ﬂiminmnﬁﬁ@ aP PPRted sAaR Asy A PeedéidrAtinBY period
t he body sil houette On the consol, the care-giver is

of BRAPHHHRY iAfSiShsHY d4FSBbAthe bladders maintain their shape

to ensure an effective application of pressure to the body. The needle
orifice acts as protection against over pressurization. There is also a
manual emergency shutdown system that can be activated by the care-
giver by a push button mounted to the control consol of the device. The
emergency shutdown system will cut power to either the pressurizing

pump or vacuum pump as appropriate.

[Para 21] When the bladders are being deflated, the pressurizing
pump is shut off and the first solenoid valve is closed to prevent leakage
into the bladders through the pump. The optional second solenoid valve
is opened and the vacuum pump is activated to draw the air from the

bladders through the needle orifice. The needle orifice has a small



to execute the massage program During the program

the bl adders are inflated to a maxi num predet erm ned
WO b@sapmEet i ¢ pressure using a specific pressurBCT/CA2005/001951

profile, and held for a pratletermned tine both of

whi ch are prescribed by a professional. The bl adders

may be repeatedly inflated and defl ated during a

course of the nassage (pressure cycles) to create a
diagietewloft(.0@ 6aimd hes raarhiiengtiy o {X. 6tinche s padief heedle orifice

snoot h. muscl es and associ ated nyofascia. The nunber of
setBtABGMIMBSURY BRAHe? doffdtfSn RhtelevdleH fH@vQélﬂYm' PP ’N

I's progranmed into the device by way of a progranmabl e
gNﬁPWé&Q# er. The device is adapted for use for in-hone

nmassage therapy by a non-professional care-giver such

as a parent. \Wien the prescri bed massage program has

finished, the device will be rendered inoperative so

that._the care-giver is not able to provide nprenmassage
[Para@2dpy tRHANG esrihscbladaess Qe flaerd on theebody using

prescri bed massage program nmay be cycle based, that is
direttionsfeomrabody sithouettagn teccestrappanetiofitiye device. The

exceed a prescribed nunber, or it may be tine based
bodydilheuetter contiitiy LEDsavhichai}luinoin atx anlequededaydetermine

follow ng the prescribed program After the

thepbsa9 It tO'he freafdPhAtthe sdFUSIRE 6F bwulyl p&t$ %o M@fﬂ%‘ated

he care-giver to return the individual wth device

durtlng. gﬁFsré B ﬂg%s%g% eﬁl%'rggel Ofte fﬁ@kﬁaﬁf&{ﬁ'ﬁ aﬂﬂc@d on the

prescri massage’ program

o BP0 Es RREE hoe

prof essi onal can determ ne whet her or not the
silhpuette oFethge@psalmthe care-giver is prompted by the visual display

to execute the massage program. During the program, the bladders are
inflated to a maximum predetermined therapeutic pressure using a
specific pressure profile, and held for a predetermined time both of
which are prescribed by a professional. The bladders may be repéatedly
inflated and deflated during a course of the massage (pressure cycles) to
create a stimulating and strengthening effect on specific smooth muscles
and associated myofascia. The number of prescribed pressure cycles at a
specific body location is programmed into the device by way of a
programmable controller. The device is adapted for use for in-home
massage therapy by a non-professional care-giver such as a parent.
When the prescribed massage program has finished, the device will be

rendered inoperative so that the care-giver is not able to provide more



was followed. In situations where the prescribed

massage program can be repeated, the device is able to
WO eweiova6n new prescription el ectronically ovepCt/a2005/001951

tel ephone or an Internet cdhnection by way of an USB

port. As well, the device is able to be programmed by

a flash nenory device received by mail. [Para 23] The

belt has a variety of lengths to suit the placenent of

mabbggdtherstian bredribedl Thesdsratidreofehe prastribed a
| abel with a [inear strip of sequential nunbers on one

ma§§‘ e WFS rdMem2§/ be 'chl%ai?’iﬁ?PCthtaQ i$ Bige ROEH mIther of

te end of 'the belt wll indicate a specif

ma@gﬁffwms@ﬁ@ A5y DO RRsatf Pt hlghd, of it may
be figfe Based. dnd SBE FolxBiry et Dhe e ad i or "
t he belt [ Para eABThe bl adders have a foamcore to

folleayipgr PfﬁStQ'ilab Feg@eAiipnpie RRIHEIPRAS soE¥PIgHed,
deflated. I n another enbodi nent of the invention, the

thef device ovidl alsopricsapt the agre-givesto freturnhihghindividsil with
foam over a | ayer of |lower density form The VELCRO(r)

devioe ttbethlel pudderibing atbée iohal fdreresisdes srhehbankl adeldsed
havi ng the denser foam for better support and

prestcaibied Mas@agé HrogRRAAL AY vPéI‘PSﬁ"}ér Geﬁ)é@rﬁ%nltyi‘? theam
cores are sealed wthin an envel ope of an air tight

oAt B8, PR R T8 A
B S T 4 SR AT A PR Brogrr
v wa??gﬁgw%fd.tlhnesitt)gg ion;”?/\(/ahere the prescribed massage program can
be repeated, the device is able to receive a neW prescription electronically
over the telephone or an Internet connection by way of an USB port. As
well, the device is able to be programmed by a flash-memory device
received by mail.

[Para 23] The belt has a variety of lengths to suit the placement of
the bladders on Ii;'nbs and torsos. The belt includes a label with a linear
strip of sequential numbers on one end. When the belt is fastened to the
body, the opposite end of the bélt will indicate a specific number on the
linear strip. In this way, if the care-giver wishes to tighten the belt to a

desired degree on a repeatable basis the appropriate number on the

linear strip is aligned with the opposite end of the belt.



construction of such conpl ex shaped bl adders is

simlar to the preferred regul ar shaped bl adders which
wae®eowibi ned in this docunment for sinplicity.PdT/CAS005/001951

expected that flat bladderd2zas shown in this preferred

enbodi rent wi Il address the npst commobn nmassage

| ocations but specific conplex shapes may be required

P AR AT oL FRRTRTE ME SR B e
bl f bl add t
o ST lo R el H B oS5 R of chne

. invention, the device is able to control tw sets of
invensic, dhedfoana cora gompepesnadayer of Stifkes highddeessityyfoam
be placed in different |ocations on the body, or they

overy lbgersofitdiedr dansiap fofmeaThe MELERO® ol tlewblduddroisce
fromsaid bl adders to benodul at ed and focused using

adhBRad mh@%tid@rbf%ewhaua!r %abh?gﬂ@ﬁé ekl rfeaﬁp]&ﬁt bétter

on one specific location of the body. [Para 2

SRR R B ﬁ@eﬁ%@zﬁpw@fg@ ThRifcores

l | udi
arepp%qllggs\fvgg\éngn ‘P(anqQ i f’ﬁéflt‘ﬁéb{ %tﬁﬁ -age therapy,

ng an i ndi vi dual |n need of therapeutic nassa
Tot ﬁ@pyarlﬁd SHAPesANG AN AR thedtemainohady the biadders

assessing the therapeutic massage therapy needs of the
maynaiddrassaseveyat bemplex gesimetic configerationsignclbding sbapes
of therapeutic nmassage on the body of the individual

whidh bre €fags eidged and chedyd 6 Ifltaypidific havaHof ahelbod). imhe

of generalized nmassage sites
construction of such complex shaped bladders is similar to the preferred
regular shaped bladders which are outlined in this document for
simplicity. It is expected that flat bladders as shown in this preferred
embodiment will address the most common massage locations but
specific complex shapes may be required for specific individuals or
massage locations.
[Para 25] In one embodiment of fhe invention, the device is able to
control one set of two bladders acting cooperatively.
[Para 26] In another embodiment of the invention, the device is able to
control two sets of two bladders acting independently. These bladders

may be placed in different locations on the body, or they may be stacked

on top of each other to allow the force from said bladders to be



i ndi cated thereon; determ ning the nunber of massage

cycles to be applied at each of the nmassage sites;
waledoenmini ng t he nunber of nassage cycl e sets POI/0O&2005/001951

appl i ed at each of the nmasdage sites; determ ning the

sequence of the body sites of therapeutic nmassage to

recei ve massage therapy thereby creating a nmassage

regi me; determ ning nunber of repetitions of said

mothdsagktanddorasedusiny thbesorhpimatieat ofignahiple bladders
i ndi vi dual i zed nmassage prograny determning the

act?’\’jhé ?@é%@fhé?rfoﬁ el S5l cifidystaBen dfaRgassdpr ogramin days

y creating a prescription; disabling the device

A

i ndi Vi fo ret

di cal, facility for reassessnent. Determ pations.are
forhiggieshattica hieiatifitaiian EaM IS pine c1aRs PbnPreviding &
execution by the care-giver. [Para 28] Objects and
medicalfasiy iveludiag preéassionalspeiieddn therageutic shassage |
of the present invention to provide an automnated
therapyapkading rapindierduad ih oreeldi ohtwdrapeoatic massage therapy in
rehabilitati on massage that can be used in at-hone

assvdiaadh avish thEprafeédioAant ese odihgatheothedrhpentiesaaésage
invention is to provide an automated nmassage therapy

S SR oPYTIORS] SSesSlo il BERAA
sitd G SBLeAIIY fiksshBR o bodly b (PO HAGTa HGEh BFerence
to a body silhouette having a plurality of generalized massage sites
ihdicated thereon; determining the number of massage cycles to be
applied at each of the massage sites; determining the number of massage
cycle sets to be applied at each of the massage sites; determining the
sequence of the body sites of therapeutic massage to receive massage
thevl-'apy thereby creating a massage regime; determining number of
repetitions of said massage regime per day thereby creating an
individualized massage program; determining the duration of the
individualized massage program in days thereby creating a prescription;
dis_,abling th,é device at the expiry of the prescription; and, instructing the
individua[/{o return with the device to the medical facility for
reassessment. Determinations are prbgrammed into the device as a

prescription for execution by the care-giver.

[Para 28] Objects and Advantages of the Invention.



aut omat ed massage therapy device for bionmechani cal

rehabilitati on nassage that can be programmed with a
weouwse®16f massage therapy on a dynam c prescrP@Lt/CAanos/001951

basis. [Para 32] Yet anotha# object of the present

invention is to provide an automated nmassage therapy

devi ce for bionechanical rehabilitation rmssage t hat

r nts an over I|c t|on or . under i catlon of
Pafa 28ige"  fds 25y ObFd it e R e RV SRR NI e
obj ect of the present nven%ﬁjon is to provide a )
autgnatas g@am@ec@eﬂapv sieyiee frinb oame ¢hanigal rqbﬁblﬁhatlon

massage that is conpatible with manual nmassage
massagedbhbganse LPaddn34}héméd bithiatiohsr obj ects and
advant ages of our invention w.ll becone apparent from

[Pafa 3O]si depnabther ebjddiofftblel prdsent dhaanaon iend plevidd ad
description. [Para 35] Description of the

au@e Hd rﬁﬁ?s%% tlrap Qlérv‘?celférsb rﬁsmmthpraaae&rm&%

ow~of our nventl on. [Para 3 Figures 2A to

maé?gsegﬁgfgwﬁé%@Q@fat%ﬁg@pw?%tw@%?.égﬁﬂw?bgrrameduca'

g Figure 3A to 3C show cross-sections of the
tram ﬂerred | ami nat ed bl adder of the present invention.
39] Figure 4 shows the force distribution on a

[Pam@d!yl by t Btllransber pbigeiep! Hie pregant ipgention is to provide an

automated massage therapy device for biomechanical rehabilitation
massage that can be programmed with a course of massage therapy on a
dynamic prescription basis.

[Para 32] Yet another object of the present invention is to provide an
automated massage therapy device for biomechanical rehabilitation
massage that prevents an over application or under application of
massage therapy by the care-giver.

[Para 33] A further object of the present invention is to provide an
automated device for biomechanical rehabilitation massage that is
compatible with manual massage methodologies.

[Para 34]  Still further objects and advantages of our invention will
become apparent from a consideration of the following diagrams and
detailed description.

[Para 35] Description of the Drawings.



[Para 40] Figure 5 shows the force distribution on a
body by the | am nated bl adder of Figure 3B. [Para 4 1]
wob@ane2161 shows the force distribution on a boegT/box2dose01951
| am nat ed bl adder of Figures3 with the bl adder and
body wapped in a towel. [Para 42] Figures 7A and 7B
show a preferred enbodi nent of the bl adder of the
present invention. [Para 43] Figure 8 shows a bl adder
[Pard 3®)0t heFigambddisne sthematiediageasmof ithe ait flow ofhour
cross-section. [Para 44] Figures 9A to 9C show the
inveatibnof the preferred enbodi ment of the present
I nvention. [Para 45] Figure 10 shows the control

| of s f [
IPafET, 1 orf TREF 22 kT 2 G ROPTBRR RctigiRs BF &hiber pjadder
t Design. [.P No f ' to Fi 1
of FREPHIAS St Tt oths B Sheabaare Bobhe atr flow in
a preferred embodi ment of the system our inpvention & 1
[Pagy 380ur | FAGANE h 10 3 I BPYE@SESeHRRS OF thA Preferre

strengt hen snooth nuscles and their associ at ed
larmipated biladder ohéhepreseat invensiorat | east one
therapeutically effective pressure cycle on at | east
[Paca89drea Pigurbel bhows thediorusidistriiutieasin aodycbyaher

whi ch provides a piston-like action against the body
rubberPb RISt bf Mpard P body with an evenly
[Para 40] Figure 5 shows the force distribution on a body ‘by the
Ilaminated bladder of Figure 3B.
[Para 41] Figure 6 shows the force distribution on a body by the
laminated bladder of Figure 3 with the bladder and body wrapped in a
towel. |
[Para 42] Figures 7A and 7B show a preferred embodiment of the
bladder of the present invention. '
[Para 43] Figure 8 shows a bladder of another embodiment of the
present invention in cross-section.
[Para 44) Figures 9A to 9C show the belt of the preferred
embodiment of the present invention.
[Para 45] Figure 10 shows the control consol of a preferred
embodiment of the present invention.

[Para 46] Detailed Description.

[Para 47] System Design.



di stributed force, then wthdrawi ng fromthe body in a

snoot hly controll ed nmanner using an air-filled bl adder
wa@soosleiact uat or. The fol |l owi ng conponents of PEECA2005/001951

systemare identified as fablows: air intake ( 1 2),

first particulate filter ( 1 4), pressurizing punp ( 1

6), pressurizing punp exhaust conduit ( 1 7), first

sol enoi d operated valve ( 1 8), first solenoid valve
[Papadi8it chodurefefridgap, Figuretl therarisshowr( aGchematiai t

(21 ) , second particulate filter (22), conduit (23),
dla?‘?&?f‘gf Thé la\ﬂCfIbW%n( aPref&rpad@irhbédent of the Blyaedarour

condul t , second bl adder (28), conduit

ok ), I OO | Bt B b rame

oSS PR A B Ao of

preferred enbodi nent_ system operates at 12YDC and a
leagtipnerthesapeutisally 8fﬁ$é¥'vﬁnﬂ’fﬁég%§e swesle&n Abfgastpne area of
possi bl e. The bl adders are adapted to be pl aced next
the butan body ufingrat lieast ohdwituatoriwhich preddes sepiston-like
course of massage therapy and apply pressure cycles to

actfors peRindtcthar badpfbyt peedsinky ibto tlepbatgdiithiar baenlyg,
hol ding at a maximuminflation pressure for

d.s@ﬁbﬁ%@d i8R, Rﬁéh%ltﬁﬁri\}v{‘ﬁq Aitfin tthe sty |kl ool

adders aré hel d agai ns he body by a belt as

;orﬁ#%@ Egrrggﬂﬁﬁplﬁ‘?ﬁ%%{?{ |'rnf|llga tg?&ggF h?'ihe?étuﬁfﬁwoﬁﬁé‘t s

evi ce excep ers and connecti ng

onduits (39 nd re cont i_.thin . a case.
folfgHud: qr&odeaﬁéaf(t?w Q\esi‘ﬁgbﬂaqt@erﬁ?d%@”ﬁﬁgﬂow §EHiptake
and easily sto Waen not in operation S
(1%, ématepartlwate smrdéﬂhem%gr@mm@pé&ﬁ APEESSHEIZing
stored within the
pump exhaust conduit (17), first solenoid operated valve (18), first

solenoid valve outlet conduit (19), first T-junction (20), conduit (21),
second particulate filter (22), conduit (23), second T-junction (24),
conduit (39), first bladder (26), conduit (41), second bladder (28), conduit
(29), third T-junction (30), conduit (11), pressure sensor (31), conduit
(33), needle orifice (32), conduit (35), vacuum pump (34), conduit (37)
and optional second solenoid operated valve (36). The preferred
embodiment system operates at 12VDC and a current of 2A but other
voltages and currents are possible. The bladders are adapted to be
placed next to the body of the individual during a presckibed course of
massage therapy and apply pressure cycles to a specific area of the body

by repeatedly inflating, holding at a maximum inflation pressure for a



case. [Para 49] Wen the bl adders are being
pressurized, air is drawn into the systemat air

wo adoake2161 1 2) through first particul ate filtepPC(/CAZ)5/001951
and into punmp ( 1 6). Partitgulate filter ( 14) is
designed to trap dust and other debris that could
reduce the life of punp ( 1 6). Punp ( 1 6) is a

- di aphragm punp driven by an electric notor. Punp ( 16)

pregtpivedesedsdadfl wnie anditheh ddfldtheg.aiThevbladiderdalre wwidd
to the first and second bl adders (26) and (28). The

agaﬁH?f e BOIYIBY AChER Ia3tfutthet dPstfbdd hefind @ 6P@ﬁeﬁrbr$<>an
hat the HHX|nun1pressure in the systenlls res rlcted

co 85i%s DPAPe IR iEM e bIFOF HHEbRId ‘EUHYue
BraEits Bfe ; clis

manner ere 1s no nee a sa

val ye su essure are bel ow t he bur
confuf€ 59 epaqﬁﬁ Brecontaied WA ewgri)pemﬁeét the
effective pressure of the systemis |ess than 100 nmm
componeikp as welf ase Heht vad %afrIIVastoaeelav\em ngtin p@egatlon
per mnute. Pressurized air exhausted from punp ( 16)
thei bladidlarsebelt and wannettiogrtuiduits camalsa beistered within the
solenoid valve ( 1 8) which has a first open position
casend a second closed position. Valve (1 8) isinits
first open position when punp ( 16) is inflating the

[PaPa aters Wih Wb[ﬁﬁie@%rﬁ%@nb%ﬂeﬁésﬁﬁﬁbé' ﬁﬁd@%ﬁ\o’(/n into

Valve ( 1 8) adopts a second cl 0sed position

B L
puidi{ T cedicudatd faftﬁrﬁ%“”c éfﬂﬁuéﬁo Jﬁgbf’ ARG ShheD

second particulate filter ond particul ate

debrls that could reder tlae dife @rﬁcpurgp. (ﬂ@nd’wnpdlﬁb a%a:myphragm

pump driven by an electric motor. Pump (16) provides excellent control
of the air volume delivered to.the first and second bladders (26) and (28).
The operating characteristics of pump (16) are chosen so _that the
rhaximum pressure in the system is restricted to less than 350 mm Hg
(millimeters of mercury or TORR). In this manner there is no need for a
safety valve as such pressures are well below the burst pressure of the
bladder and conduits. The therapeutic effective pressure of the system is
less than 100 mm Hg. Pump (16) can deliver air at a rate of 4 liters per
minute. Pressurized air exhausted from pump (16) is delivered by way of
conduit (17) to first solenoid valve (18) which has a first open'position
and a second closed position. Valve (18) is in its first open position when

pump (16) is inflating the bladders (26) and (28) as more fully explained



dirt or debris that may conme fromthe bl adders

t hensel ves or inside the conduits leading to the
whb@ddexisl duri ng defl ati on. Second particul ar PCT/Ca2005/001951

(22) like first particulatasfilter ( 1 2) is intended

to protect the punps and val ves of the systemfrom

failure. Fromsecond particulate filter (22) air flows

to T-junction (24) through conduit (23) whereupon it
below. dVabet @B)adaupsa secasd wiesed posittamidiensti{b)adders are

(41 ) and hence to pressurize inflatable bladders (26)

beiagddéf?&)edt &s nhereaffly expldivedifedoli ViereBsapizedes flowar from
] During bl adder pressurl zation, air also fI ows from

valif%lérﬁgbx‘?ﬁay( B@kohahwa %&131 %9%(?(9 TFrJ rllgﬁfttlo? (20)

alr pressure S nsor way O

orebsdiee AT e ISRl izl fﬁgé%%zuhg@asgnter

27, Spediahprcufrie Ef‘aﬁércéz*h“id?k»bt[ép%ﬁ”a?r&?ﬁp{?&éﬁ pdilg trap any

" bl adder pressurization. [Para 51] During bl adder

dirdepdedsis thattmay, coane fromviiesbl gnhemﬁﬁlves pBH)sige the
a vacuum punp (34). Exhaust from vacuum punp (34)

conduiveleadihgawgthe blatiddrs (Bming dedlatipt.i 6eabnd quartidular filter
val ve (36). Wen the bl adders (26) and (28) are at

(22D MKet fivst M&&%Mt@sﬂﬂéﬁ?’[ 2y istind@n @@ it6 Profé esEHE 9th2§3§ énd
wi || be sonme |eakage of air through vacuum punp (

vah'?é@"@?t E NREdhS B Flififrel 3Plom Bnheﬁﬁﬁ&% R filtBW 2 B) air
ﬁ ?@ P SAiE Daiujate i

nor nal rrpensa t he alr rom

roRSELE S Rbr L R 3l 8 P e
equﬂf@&%%é‘éﬁaéwt@%%?nm?Zi%aééﬁai‘am‘eﬁ? ée 1 présSurize
inflatable bladders (26) and (28) to therapeutically effective pressures.
[Para 50] During bladder pressurization, air also flows from T-junction
(20) through conduit (29) to T-junction (30) and air pressure sensor (31)
by way of conduit (11). From T-junction (30) air flows towards the needle
orifice (32) through conduit (33). The needle orifice will restrict the air
flow and prevent air from Ieaving the device in volumes detrimental to
bladder pressurlzatlon

[Para 51] During bladder depressurization, air travels through
conduit (35) to a vacuum pump (34). Exhaust from vacuum pump (34)
travels through conduit (37) to an optidnal second valve (36). Wheﬁ .the
bladders (26) and (28) are at positive pressures greater than ambient

pressure there will be some Ieakage. of air through vacuum pump (34) by



system In its closed position, optional second val ve

(36) will elimnate any air | eakage and therefore
waorenogioreabl y i ncreases the efficiency of the syBCEOA2005/001951

[Para 52] Needle orifice (32) also acts as protection

agai nst over pressurization. Airflow through an air

restriction, such as an orifice, tube or needle wll

have a positive relationship with system pressure. The
wayiofreedléorifies32)e Thisfleakage airfiow ds narheally compensated

restriction the nore air will flow through the

by E§€ bl fron? HuHpt(@ 6) hﬁe@@lenan@@r(gQﬂWnﬁ%ﬁﬁ’ictfé@\l‘éakage 50
through the restriction becones turbulent. In an air

r [ [ u I
thaﬁaﬁﬁd@% RIHRY R (T URREL R bERit e ito the
r WAOCCUT S fromzero
b'asé‘%m 2Bl anthaey y?@%ﬁsspnefvaﬂva%?%(?)sm %apﬂsdt% e
gas being pressurized, dity, tenperatur
svsg@mrem its desed .p&sll%ﬂnopptlﬁ@nl égwmétvabw Gﬁv)ewﬁl iinate
princi EI e feature of lamnar flowis that the anount
anyhirdieakageandtherefora marginally inwweasds theefficiency of the
pressure. The onset of turbulent flowis marked by a
sysiteparture froma strictly proportional change in flow
rates. \Wen turbulent flow occurs, an increase in gas

ure [ &b
AT ISR A ot

pre?%uri'}\é‘?iro c fAﬁlflﬁM &ggﬂjitaﬂ ﬁY%&gﬂﬂﬁgr&?%&} %JB]?I HiflLE tube

essure acr os ess al r
the e

or b?ﬁél&w&h@f (R bBE%&ﬂ@AwO&% wirh %\?S&srrbn*‘%%wfece
hlg%%r} the pressure differential across the restriction the more air will
flow through the restriction up to the point wherein laminar flow through
the restriction becomes turbulent. In an air restriction device such as a
needle orifice the flow may be laminar, turbulent, or a combination of the
two. Laminar flow occurs from zero air flow up to some point determined
by a number of factors including type of gas being pressurized, humidity,
\temperature and geometric description of the reStriction. The principle
feature of laminar flow is that the amount of air flow is proportional to
the differential pressure. The onset of turbulent flow is marked by a
de.parture from a strictly proportional change in flow rates. When

turbulent flow occurs, an increase in gas pressure does not result in an

increase in air flow volume.



chosen so that an insignificant amount of air will be

| ost through the orifice at normal therapeutic
w@e@s®wies of | ess than 100 mm Hg. Proper ori f PCECA2005/001951

choi ce ensures that all of 20he air delivered by the

punp will escape through the orifice in the event of

an overpressure situation caused by a systemfailure,

for exanple, the pressurizing punp failing to switch
[Pacd 533r | adeflow theotighltheysysyestrepuntps has annigveesal ti ng

in unsafe system pressures. [Para 54] Pressure sensor

relét?roﬂihiipStd:§b§t@hatp$es§@rean‘pherm?néesﬁ@r es\ve @iffdrential
and has an accuracy of typically 5% The massage

s SIS 1 PR 671 A G ErBono S ey

relatiye accurac apabl e of neasuri SSut e
thel Sxfit Pofifi o A PRE Bl L BES Pes e RO Thifi e 24P
manual emergency shutdown system (43 hat cagn be
chgan saithat By WA rvaﬁéngamu'bkjogaﬂuwzlbfae ?%lat rougthethe
on the control consol shown in Figure 5. The energency
orificetad ovarnsaistherape utic quresparesr of kessithasr 198anm Hg. Proper
pressuri zing punp or vacuum punp as appropriate. [Para

orificeé dhoitdenpusd thadale obebe mgntletifetdteby nhergurmp will escape
conduits ( 21) , (37), (17) and ( 1 9) are 85A

th r%gg‘mﬁi BficeWhithede vl rAGH 87 dVerPredduréGheftiorrealiddd by a
(29), (35) and (33) are 85A polyurethane with a 5/ 16

Sy PETBTE, fr oSAR i Brddsp oS oighen o
or ?o@s (%’%ﬁpo%%rsﬁsitg% controlling resulting in unsafe system
pressures.

[Para 54] Pressure sensor (31) is calibrated to ambient pressure updn
start-up and has an accuracy of typically 5%. The massage treatment
protocol requires very gradual increases in pressure. Therefore, the
pressure sensor has very high relative accuracy capablé of measuring
pressure steps smaller than 0.25 mm Hg.

[Para 55] There is also a manual emergency shutdown system (43) that
can be activated by the care-giver by a button (45) located on the control
consol shown in Figure 5. The emergency shutdown system will cut
power to either the pressurizing pump or vacuum pump as appropriate.
[Para 56] In the prefe.rred embodiment of the invention conduits (11),
(37), (17) and (19) are 85A polyurethane with a diameter of 0.25 inches.

Conduits (29), (35) and (33) are 85A polyurethane with a 5/16 inch



[ Para 58] When the bl adders (26) and (28) are being

defl ated, punp ( 16) is shut off and first sol enoid
woa00607161L 8) is closed to prevent |eakage i nteCt/&2005/001951

system t hrough punp ( 16). 2The optional second _

sol enoi d valve (36) is opened and vacuum punp (34) is

activated to draw the air fromthe bl adders and

R, RN OB Ak A B SRAA Sen o

3 eedle orifice has a small dianeter of 0.026
3/% E)ﬁg' |gﬁrae 1ength of 0.75 inches. The needle orifice

he m ni num bl adder deflation rate even if vacuum
[P‘H 7£34§V§€er§v@%f?éli)fbff When vacuum punp (34) is
switched on it will create an increased pressure
[Pariaf 58} ent Védhemdtheddaddernef) and(28) are béitig deflated, pump
pressure differential will generally increase as nore

(1 @piseshutsoffeghd 6irtheo it MabrDl §)34)clodée tﬁﬁiﬂewﬁt leakage
deflation rate is therefore Ilmted ei ther by the

mt@f@ﬁ tRPVRR rd il prrﬁ?s(‘l'BFl Tt ﬁaﬁHP | ) tﬁeﬁﬁqlg\}/alve

rate o handl e or e at

3 (EEl st 5‘ﬁe ﬁ‘@& %'é\?s\za;detf deh @n%‘b % Lfasc &gﬁ&i to dr yoﬁ{s\ﬁg'ns 9%% from

theppiasciié%sﬁ‘rte@%&&%i%?.wg ! aﬁsﬁe&ﬁ%e‘:%??aﬁﬁ% Sesdleorifice
|evel s of the cy e first valveéal 8_?_ and

(Bpby syay Ogéeﬂﬁﬂltﬁaﬂz@é QSe:v’e) (?a5)earp¢ sobRluit 3 Dhel kg treed)e
pressure may be held steady by sinply closing both

orifigevieas arsanalhiciameter of Op@26snches agdpaibgndthlobd. Zhinches.
vacuum punp (34). In the event that optional second

Theatewd le3F)fices sot the asiathunebladdéhdeflatonags @van if

smal | | eak exists
vacuum pump (34) is switched off. When vacuum pump (34) is switched
on it will create an increased pressure differential across the needle
orifice (32). This pressure differential will generally increase as more
power is fed to the vacuum pump (34). The maximum deflation rate is
therefore limited either by the maximum power (and pressure) that
vacuum pump (34) is rated to handle or by the flow rate at which the flow
in the needle orifice becomes turbulent.
[Para 59] During a pressure cycle it is desirable to hold the bladders at
predetermined and prescribed therapeutic pressures representing
maximum and minimum pressure levels of the cycle. If the first valve (18)

and optional second valve (36) are present in the system, pressure may

be held steady by simply closing both valves and switching off



in the system (such as a pin-hole in one of the

bl adders), punp ( 16) may be operated to cycle
waoedenoetiscal |y with valve (1 8) open to conpePSHCa2(06/001951

the pressure | oss or vacuus2punp (34) may be operated

to cycle automatically in the case where the systemis

at negative pressure and air is |leaking into the

system [Para 60] The bl adders may be repeatedly
presgarieing pump (T6hiamdnvadiarmpsminipc(3¥) e &rs the eventithat optional

t herapeutic maxi mum pressure at a predeterm ned

secfdrﬁﬂuﬂ%yegn% ot preBeRES EINMHEEashWHere §ma¢|r|eak9ex.sts

desired massagi ng effect and hence stinul ate deep
T
n tﬁ%%i%s?r‘i%éé RUR-HEI sl bl ARy & may
be gRaseticb oy Rauameoaie LRI EL AaneLp ByMpensate for
professional, and, as nore fully eEpI ai ned bel ow, are

theppt@srsaméaﬁ OF Va5 UPNd PUERBEBH: M PR ARQTAtedh 40 Gysle

adapted to control all operational aspects of the
autdamatically imtibecdaascheret the siestprmesscat pepative Tivessure and air
prescription is easily changed to suit the needs of

is [ehRimpafaghd bpstapy. and so the prescription is
determ ned to be dynamc. [Para 6 1] Bl adder and Belt
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there is shown I n crosssection a standard rub
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desired massaging effect and hence stimulate deep smooth muscle tissue
within the body. The number of pressure cycles at a given position on
the body and the duration of the periods of maximum and minimum
pressure during each cycle are predetermined by a professional, and, as
more fully explained below, are programmed into a programmable
controller that is adapted to control all operational aspecfs of the device
in accordance with the prescription. The prescription is easily changed to
suit the needs of the massage therapy and so the prescription is

determined to be dynamic.
| [Para 61] Bladder and Belt Design.
[Para 62] Referring now to Figures 2A to 2C, there is shown in cross-
section a standard rubber bladder profile (50) having a first deflated

profile (Figure 2A) under a negative pressure (vacuum), a second inflated



The standard rubber bl adder (50) is one which is
typically used in blood pressure cuffs and has a fl at
waebape7uben defl ated as shown in Figure 2A andrer/Can®s/001951
shape when inflated as showh in Figure 2B. This type
of bl adder has been used in a previous design of the
present invention with limtations as descri bed
herein. The present invention overcones these
profilgi (Fjuren2B) and @arhike psefite thder tnebienofpressuren(Figure 2C).
Figure 2A and Figure 2C are the sanme and therefore the

Thétseaa@ad Fubber bRlddtders 0JaeDneovhitt B typecaipased intlood

retain a desired shape when either under negative or

prﬁ%'r@?hfﬂr §ﬁ(§ LHa‘%s’a fIEtE%hgl %O\ﬁﬁén'd%de’;c@Hra‘éssﬁ&NﬁQn' Figure 2A

ore either S|n agal nst
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eerted ythe belt hol ding it e. [Para 63] . _
r1asnBees useguined pssﬁvwsm&'ﬂercetj the t'nve%tlon with
crosssection a | am nated bl adder profile of the
limitadres apdeshgbpddieneini Mhenpresentinyentpgovescamescthese
3C represent the |am nated bl adder under a negative

limpratmy. elt darf batseen thattberprofilds dmibicgunte PAeamIFrgure 2C
respectively. It can be seen that there is a distinct

are Y 9XRTEEANd 'tﬁeFéf%r@Qﬁ@%rtahﬂaM'r@BbéPBkoPé*d@ée@ﬁoE fave
present invention retains a desired shape over the

the LB 1 BIR s aTied AR RSP iher pbladdetr

ensures an e catron o ressure
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presusrlr];g%%a%st the body with a positive force, or it is deflated and
therefore not pressing against the body with a force beyond that exerted
by the belt holding it in place.

[Para 63] Referring to Figures 3A to 3C there is shown in cross-
section a laminated bladder profile of the bladder of the present
invention (52). Figures 3A to 3C rebresent the laminated bladder under a
negative pressure, inflation pressure and ambient pressure respectively.
It can be seen that there is a distinct improvement in the manner in which
the bladder of the present invention retains a desired shape over the
standard bladder. The shape of the laminated bladder ensures that there
is an equal application of pressure against the adjacent body across the

entire contact surface (55) of the bladder whereas the contact surface of

the standard bladder (57), as illustrated in Figure 2B, will exert an uneven



the standard bl adder (57), as illustrated in Figure

2B, will exert an unevenforce profile against the
wa@adjoaneitl body with a nmaxi mum pressure exert edPCTICAR®5/001951

m ddl e of the contact surfat¢e (56) and m ni mum

pressures exerted towards the edges of the bl adder

(58). Wien inflated to a maxi num pressure the

| am nat ed bl adder of the present invention undergoes a
foroaiprofite agaigs the ddjacénebedwiwithu maxinmurginegsure exerted

stretching or other gross nechanical changes that

in t@@hﬂdﬂ%é?tﬁ@%oﬁ@i&%ﬂf@éé (6 )p8Rd Hinikdianashessards exerted
dy to be uneven Th|S|S|IIustrated|n i gure 3B.

; .
tonalfs THELQUES ofihe hiaddet EFBR WAk IAAEN o PERAER
a a.flat If the bl.adder..were pressed
prezgurs ahe dafinafiot Blidercef UrhentiavEhut GREas,
body, it would conformito the rounded surface
unidermi change i thigkngss Witheut 8pvn gmﬁgetagrr&ermber
span of the bladder. Applying negative pressure to the
grdsanineghadidsl atideges ahat svouldt causecthesforeeyprofile against the

still with a uniformprofile. This allows the entire

adjdyeatbodyattgbe aindved . Mhas ¢eilludtratedeipsFigureaB. The
exploited. This provides a piston-like notion agai nst

corHt?uE’ﬁQM of 'the Rawhindeed Mladder B a@&@redcmﬁerexewemrﬁumt
force as It presses deeper Into the body, and
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even f.ashi on ubber shows no

ifi t th k
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situations. For parts of the bod with an irregul ar
bogyomw@uchcgn@m@,to\g,h@rfoynge,ﬁ 1;larrface yet still maintain a fairly

uniform thickness across the span of the bIadder. Applying negative
pressure to the laminated bladder causes it to become very thin, yet still
with a uniform profile. This aII‘ows the entire dynamic range of the
bladder thickness to be exploited. This provides a piston-like motion
against the body. The surface of the bladder can exert an even force as it
presses deéper into the ‘body, and by deflation the bladder will withdraw
from the body in an even fashion. The standard rubber bladder shows no
significant change in thickness or profile under ambient (Figure 2C) or
negative pressure (Figure 2A) situations.

For parts of the body with an irregular profile, a bladder with a similar

irregular profile would be constructed. The foam core would be shaped to



irregular profile would be constructed. The foam core
woul d be shaped tofit the desired body contour and the
whbk@ddexiéiwoul d then provide a relatively even POI/C&2005/001951
profile to this irregular afea of the body. [Para 64]
Referring to Figure 4, if the standard rubber bl adder
(50) is placed against a human body (58) shown in
cross-section. Bladder (50) will press into the body
fit treedesiredrbadhe contolheandiehe hlhddbl avsldd thelngerovide)a
The forces exerted by the standard rubber bl adder w ||

reléﬁ\%lzf@@ﬁ forde Profide!to thymrk Iﬁh’%‘?@&bf'th@‘bé@y@ body
as shown ytheforcellnes (62 This creates an
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Ses t e contraction o

plagd %?éﬂswmeﬂﬁocri\f B R Bspragatis Bldtger 50
i e
absor bed, as shown by the shortened force |ines

(60)nThrdosse eexertedely the standarchoybesbladdaromil l:thﬂra}cmr@

skel etal nuscles and exterior myofascia, whereas the

radddjecotit &forhhtéei nhadotieir anto thé bodgres slaowndwsphé fiorce himes
interior body region (59) to act upon- snooth nuscl es

(629NArHigteeAtds AN Urvenadistribifiof of Rice drPtH@alfdcent surface
eferring to Figure 5, there is showmn a simlar

of ﬂ@bbﬁ%\knlﬂlﬁrl?f{al?seé aneg of HlBHC{thHeE’&te? ortrt?ﬁsefe%sgf“fhe

Inventi ylng or ce agal nst

body @5E8 will IR RESislap o pd atC?‘rﬁn?t%aadﬂdéia"ow'ng tto
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massage treatment. The forces are absorbed, as shown by the shortened
force lines (63) in the exterior region of the body (57) which contains
skeletal muscles and exterior myofascia, whereas the object of the
invention is to penetrate deep into the interior body region (59)-to act
upon smooth muscles and internal myofascia in these areas.

[Para 65] Referring to Figure 5, there is shown a similar application of
a laminated bladder (52) of the present invention inflated and applying
force against an adjacent human body (69). The laminated bladder
presses into the body in a more even manner. By conforming to the curvé
of the body the forces exerted (66) by the bladder on the body are more
focused and penetrate through the exterior region of the body (68) deep

into the interior regions (67) which contain the mesh of smooth muscles



focused and penetrate through the exterior region of
the body (68) deep into the interior regions (67)
wowkioel7aent ai n the mesh of snooth nuscl esand | PCBECADIN5/001951
nmyof ascia which is responsi2bl e for the core strength
and stability of the body. This results in nore
therapeutic force being applied to the deeper snopoth
nmuscl es of the body wi thout having to increase the
and ohadridromyefascs whigchaigpeispdnsible fer bhaddee sarehdtheand
surface of the body which would result in disconfort

staPilstyPOPEHLbBd! UTisis @ sQltsThhRbré aRBeditid f&c@%eﬁﬁ@ applied
wer e too great. [Para 66] Refer now to Fi gure 6.
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i onal cushi oni p f S th for
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pri nci to our invention, addln towels (70) aro
whtcﬂemsﬁq result ini discemfost and Rassily bripsingyer pehe amage

the |am nated bl adder (52) to continue to pass through
if thadfosgeemere toogy®@as. of the body (68) and will be even

nore focused on the nesh of snooth nuscles and
[ParateB]nal Reteaf vowtosFidaee oM Ihimarius oriiand appliedi massage

of the body (67) with inproved therapeutic results.
theTas foWeds o dth%rfﬁ?bﬁl%ts’vﬁfé%fﬂ@ﬁ‘?\nréﬁ)ﬂf@d aroaAdi thé Bedy to

ass can focus sun I ght by vary| ng the di stance from
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ures 7A e is shown
addlng towels (70) around the body (64) will cause the forces (72)

exerted by the laminated bladder (52) to continue to pass through the
exterior regions of the body (68) and will be even more focused on the
mesh of smooth muscles and internal myofaschia deep within the interior
regions of the body (67) with improved therapeutic results. The focus of
the forces works much like a magnifying glass can focus sunlight by
varying the distance from the target. Therefore, one advantage of the
present invention is satisfied in that the laminated bladder is compatible
with the traditional manual or hand applied ABR treatment regimes.

[Para 67] Referring to Figures 7A and 7B, there is shown the
construction of a typical bladder (80) of the present invention in a large
size format. The view is of the bladder back face (Figure 7A) and bladder

cross-section at AA-AA (Figure 7B). The bladder is available in three



construction of a typical bladder (80) of the present
invention in a large size format. The view is of the

whbk@dderiéback face (Figure 7A) and bl adder PCT/CA2005/001951
cross-section at AA-AA (Figure 7B). The bl adder is
avai l able in threesizes: |arge, nediumand small. The

| arge bl adder has an approximate air capacity of 100
m. at 10 mm Hg. Wthout the internal foamcore this

sizekaddrye, wagttumeand sendhpThei laege bfaddér hhs ah pprodimate
this way the foamcore increases the efficiency and

alrrcﬁf)ﬁeﬁ'dfeﬂ@@?npfattlr@ n#hSHE TWAYh S @Ot ﬂ&emzﬂ fJam core this

required to change the thickness of the bl adder.
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custom zed areas of

include theg.creatio bl. adder th var
cortrherfise e BRGRREY 2B, Espdesidinscs %‘ogwetw
bl adder and focus the force of the bl adder on
reducieg thasir seguiseditegchange thethickeess @éttherhladdné Bladders
preferred enbodi nent of the present invention uses a

carbbadubarsthactiedgint &vey shape archapeldhevaustonfizedite fitspantitular
Figure 7B as it can be used for a wide variety of body

arediszsfstiRnBod9cThinfayaimdlude ithe easatio e ofenbfaiierrwithNgying
bl adder has a left side (82), aright side (84), a top

th.ékﬁ'@ss( fibbrdér P& §¢éiﬁ'afé§)po§ ibhh S ﬁltaafd@ﬁ:ear(o@?acus the

and a back surface (90 The pre erred shape of

otk AR ggégte@%@@%xba@f@dww{%)
tree{}nﬁéff e, 'Lrgfe?#e% Bajadiien ot tsebreiatigvEnges)uses a
ve t he bladder a slightly polygonal appearance. |n

bladld@rmaeﬂeg e Srtigishape SHMA infdaure JAnard figereayP as it

tube fitting used to
can be used for a wide variety of body sizes and locations and it is easy

to manufacture. The bladder has a left side (82), a right side (84), a top
side (86), a bottom side (88), a front surface (92) and a back surface (90).
The preferred shape of the bladder is substantially rectangular although
upon inflation the three corners of the bladder (94), (96) and (98) will
take a rounded configuration. The air connector plug (100) and air tube
fitting (102) give the bladder a slightly polygonal appearance. In the
preferred embodiment shown there is a single air tube fitting used to
inflate and deflate the bladder. Pressure is sensed remotely. As the
pressure in the bladder approaches the desired set point the flow rate of
air being transferred to/from the bladder is reduced such that the

pressure inaccuracy generated by the pressure drop in the connecting



inflate and deflate the bl adder. Pressure is sensed
renotely. As the pressure in the bl adder approaches

wo bwordeasr ed set point the flow rate of air beP@EmCA2005/001951
transferred to/fromthe bl a8lder is reduced such that
the pressure inaccuracy generated by the pressure drop
in the connectinghose (Figure 1 Itens 39 and 4 1) w |
approach zero as air into or out of flow drops to

hosee(Figuta 1alnetise3 9 amebdil revill apiproacheeroast aiw ifitd or ogd of
installed the air plug to facilitate separate in and -

floRWroPs' td 28 . anda e et WreboaNhkRE theRemayThé Iwd figtivgs
swfter inflation and defl ation of the bl adders

inshAERY T WEPRIERHAUE Rl bRFlGlR dRenbupae
pre3eliare st ik, Tosc v s et Bitferde A FenttiGn of ghe
blageess uhreﬁgﬁgt@ tgg@tﬁé?;é gﬁﬁgreﬁ?ﬁ E’,‘f’,‘;i 6? %éﬁlﬁg@@m% the
an outside length ( 104), and an inside length ( 106)
bladidein willenat affectthe pressurepsansingansketherefaraofpw rateriato

is also an outside width ( 1 08), an inside width ( 1

or 0} of ahd Blatideekdees rotindet) to Deerddrideuntihtive dasired
nom nal working pressure of mnus 100 mm Hg to plus

prelsggr@@e oiRffs AedtWest, Ppressure of about 300 nm Hg The
front (92) and back (90) surfaces of the bl adder are

[Pa\f\%@iﬁiﬂr ucd @ rEfe%?r@ Y Bid eeft,gtag\ogg@etﬁlagm bife 'E‘fﬁ(ﬁ#(i.sragas an

can trap al I NSl prese
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width (110), and a thickness (112). The bladders have a nominal working
pressure of minus 100 mm Hg to plus 100 mm Hg. and a burst pressure
of about 300 mm Hg The front (92) and back (90) surfaces of the bladder
are constructed from a hybrid cloth and plastic material which can trap
air inside the bladder but presents a soft and non-abrasive cloth-like
surface on the outside. The material is heat sealed around the perimeter
of the bladder forming an overlapping sealed edge (105) which forms an
airtight edge-boundary for the bladder. Within the bladder is a
rectangular block of foam (118) that is able to accept pressurized air into
its voids. The bladder is formed by taking two pieces of outer material

and a suitably dimensioned block of foam and then covering the front

and back surfaces of the foam block with the pieces of material. A



airtight edge-boundary for the bladder. Wthin the

bl adder is a rectangular block of foam( 1 18) that is
wa@bdoe/otxi6accept pressurized air into its voi dspCa2005/001951

bl adder is fornmed by taking9two pieces of outer

mat eri al and a suitably di nmensi oned bl ock of foam and

then covering the front and back surfaces of the foam

block with the pieces of material. Asufficiently hot
sufficidratye hios sulnfatelisettenou sedhlto tskeal thigedgel(Q9)5)amd thisalso

al so seals the material to the foamitself.

sead¢ABrAGRIE !t tHehRodrAadIfbhelvapedge sy hehdf astatubiser
sufficiently rigid to maintain the overa i shape of

h o PR .
corg 5t HEBIEIqI R RUclEHEr L8 OImBlriERt TreBRURY Lhage of
t I bl ad ig .th t . di | ] [ t
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may be nolded into the bl adders when they are first

diagesallycal ingertrthe pirupluigs(1K®fandibitting (5 Qb -coyplinasion. The

fitting that allows the user to attach any |ength hose

air gluguindibitendi areethen diet sexladtusinglasivieablenadhésive material.
massage unit. The plug itself nay be elimnated and

Alte ARARFEY thetdir ?g{;’;&%gﬁa?fbef metded $RE thd BRddé&rs when they are

per manent |y at o the bl adder. The di nensi ons

s 15ne WP AR 3B o PAAAGHS 168 fcino
all(%\&rh éﬁﬁggée?;tg(q%%gc fq%glsl\éwlggw:holsg’ofléui arllt()jlelgiag*r?’éter between
the bladder and the massage unit. The plug itself may be eliminated and
replaced with a hose of fixed length that is permanently attached to the
bladder. The dimensions for the large, medium and small bladders are, .
respectively, in centimeters:

(1) Outer length: 25, 20, and 15;

(2) Outer width: 16, 14and 12

(3) Thickness: 2 for all sizes. |

[Para 69] However, in o\ther embodiments of the present invention
other dimensions can be used. Multiple shapes and sizes can also be
used in various combinations to provide exactly the right focus and effect
of the massage.

[Para 70] ~ Still referring to Figures 7A and 7B, a pair of parallel

VELCRO® hook strips (120 and 122) is horizontally fixed to the back



[ Para 69] However, in other enbodinents of the present
i nvention other dinensions can be used. Multiple
waebapeniand si zes can al so be used i n vari ous PCT/CA2005/001951
conmbi nations to provide exaetly the right focus and
effect of the massage. [Para 70] Still referring to
Figures 7A and 7B, a pair of parallel VELCRO(r) hook
strips ( 1 20 and 122) is horizontally fixed to the
surback 690) af thd BYddxdr. t Tike Btidpdare ethploted psfiarthe bladder
enpl oyed to fix the bladder renovably to a belt that

renﬁ@@éﬁl'y‘?cﬁsa 'b'éﬂ”ﬂlﬁﬁ pdKtiBAYthe M enMChOd{ I ThetVdleo® strips
coul d be repl aced by any nunber of fixing neans both
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suc St ches
rodu t| n vol unmes th r an bel S .
snaﬁ%% GokB o PR TRANEITE taérsa@aesqﬁgffaﬁﬁgondmg or
onbgenous unit. [Para 7 1] Referrln gur e

stltph@seln bigheiupreghstien V@%B@ﬁﬁbﬁtbléfigﬁhénﬁll a@l&éhe(nsglves
30). In this enbodi nent a higher density foam | ayer (

could3z¢ fogmedmutaokthe sameemaserialsdas oneyhom@genousauyit.
on the side where the VELCRQ(r) strips (-1 36) and (

[Pat8@)1 ]or OoRéfrrihgstceRiguyers: ensreaises npwntabthéhenibodienent of
density foam provides a stable area over which the

theVEIa%@(rra 38D IRShY emmﬁ.rﬁ@f&tfw.g@eﬁraeﬁfmwfsaﬁm%em 32)
thereby inproving the stability of the bl adder once it

s B S B e R P08 B B
velhbp g5 ) i ELaBFeY gl tstanlid eadayd wotnted.
Th%ﬂef%%@ﬂy%iﬂ S?owggg ahlst%l?alg%rr]gélto%elrWhlch(the VEIZCRO® ~
strips or other fastening means are mounted thereby improving the
stability of the bladder once it is fixed to the belt as described below. The
higher density foam will reduce distortions caused by the belt and the

| adjacent body and will serve to improve the focus of the pressure deeper
into the body to reach smooth muscles. The high density layer (132) may
also be made of other materials that have a significantly higher -
durometer than thé foam layer (134) which presses against the body.
[Para 72] Referring now to Figure 9A and Figure 9B, there is shown a
belt (140) adapted to be wrapped around the body of the individual and
receive a first (142) and a second (144) bladder in therapeutically

effective positions. The belt (140) has an inside surface (146) and an

outside surface (148) and generally varies in length between 30 and 150



al so be made of other materials that have a
significantly higher duroneter than the foamlayer ( 1
w@4Qoehaieh presses agai nst the body. [Para 72]PCT/CA2005/001951
Referring now to Figure 9A3and Figure 9B, there is
shown a belt ( 140) adapted to be wapped around the
body of the individual and receive a first ( 142) and
a second ( 1 44) bladder in therapeutically effective
cemasietesnand Thavideh t(1 501 iMmiaso 30 cesiidetars.f ddewevdr,
46) and an outside surface ( 148) and generally varies
wheR AedgsAnpeti@cengthaahdlaident camberisseand The béleimsitle
1 50) from6 to 30 centineters. However, when

sur‘gg{f(f?ss QHXB%@% fﬂr‘éoﬂf@ﬁ rgg%ttl*gfgdfdg%g“@rpﬂ}?@ béfeside (18 g)] of

I NnSI de surface 1s a rovide a resistin
forge.on the belt side f i,nf | athng.
the,{HfRTIRS BimTaeh =4 tRabRigfang edshke T ulfecfid Miformiy
uni formy towards the bod f the individyal . e
towgy, nk%éoev'méafﬁgeuadﬂvwé - Dne.advantageset thsbeltqvera vest
_ be wrapped around various |ocations of the body such
is that|thatkelthganthy wappegrayound \ariows igeiions afithe body such
massage to specific nuscles. Another advantage of the

as lisihhs andrtorso astpriovidd atthehapdelic mgsadermassadeoto spkeific
than a vest, less intrusive and permts precise

muaRRld. CAnoPRe PAAURAGREEOE IS BRI dvert GebPRYthdtRRkabelBlis
The belt has a first end ( 1 54) and a second end ( 1

mofRicopBfrtaf} o aMRL, BSC (RSN ahd BEHmTprECRs, ©
nount_ of . stretch. ces ( 146) and ( 148)

an B TP TRt Uﬁ'éﬁéﬁ(ﬁ%th%gbéa\’- To fix the belt into
[Pafa 7310a; 1 ThE hett s firstgnd (1545and' séCond end (11585 “rhe
inside (146) and outside (148) surfaces of the belt are made from a
material that is soft with a minimum amount of stretch. Surfaces (146)
and (148) are covered with VELCRO® loops. To fix the belt into a loop
around the torso or limb of an individual there is a pair of VELCRO® hook
patches (160) and (162) proximate to outside surface first end and-inside
surface second end respectively. The hook pa‘tches are rectangular and
have a similar width to the belt. They are about 4 centimeters in length.
The hook patches are adapted to engagé the loop surfaces on th'e inside
and outside surfaces of the belt in order to fix the belt in any desired
position around the individual.

[Para 74] Referring to Figures 9B and 9C, a label (164) is affixed to the

belt (140) proximate to the second end of the belt (154). The label has a



patches ( 1 60) and ( 162) proximte to outside
surface first end and inside surface second end
wo e®poTaisvel y. The hook patches are rectangul apCEOA2005/001951
have a simlar width to thé2belt. They are about 4
centineters in length. The hook patches are adapted to
engage the | oop surfaces on the inside and outside
~surfaces of the belt in order to fix the belt in any
series bf edgpeatial annabersnd 66)e Whdnwhdusdlt i§ Bpplied4b the body
Referring to Figures 9B and 9C, a label ( 1 64) is

theaftfdt@r?d of tha%étsbt/eﬂa;bsétﬂb Iﬁb@hhﬂ&tsfbetc‘i)ﬂé t@ca&m%lch can

of the bel | abel has aseries of

be %&Qﬁﬁﬂag%a&ﬂi{’{ga | r&t%ﬁﬁhe}r"&ﬁ \)it/)s\‘fst Qﬁé ditﬁ‘@@' 1E€nd with
the, e T umbstahe ek sary B, SacddyEPeARHY R ?tt% spiie focation
end with the sane nunber the belt may be pl aced

on thpddwwjthorimilar teriee beingiarmlieste rtbaszgatm gn every
simlar force being applied to that |ocation on every
ap pligdtiamt Maintalsing edmsiste doplace remt qfl theebtadders wible
bl adders with consi stent pressure and cycling those

comdistidrrpressupe aadseydlign thigse blasldeds ihhecoahskeenmwange
~ is repeatable and well controlled. Bladders ( 142) and

endurks whel @%s%@ef QrePle@tHRUNPWelNEonttBAES Brafc&féﬁts
( 146) of the bel't “usi ng their respective VEL

CRA(T)
W%ﬁ?#“gc&f befttﬂ:tﬁtﬁ dor Rldtem@Ron e iffiel $orfEe (146 of
theobefidiarbely fasbast %{&&E@ﬁé% Sh7P5 Meshipagvishdhe
' repositioned on the belt so that they press agai nst

loop1se0B 4he ipFisteeswiface dedody odachitaterthe phicesagat pk the

carried out.
bladders on the belt for maximum therapeutic effectiveness the bladders

may be easily removed and repositioned on the belt so that they press
against the same place on the body each time a massage is carried out.
Figure 9C illustrates different lengths of the same embodiment for either
placement around the torso or limbs of individuals.

[Para 75] System Cohtrol

[Para 76] Referring to Figure 10 there is illustrated the control consol
(180) of the preferred embodiment of the present invention. The
preferred embodiment of the invention is designed to operate in a home'—
care situation by a non-professional care giver with minimal training.
Therefore, there are no programming inputs into the control consol by

the care giver. The consol is designed to provide sufficient information



Figure 9C illustrates different |engths of the sane
enbodi nent for either placenent around the torso or

wo eovb®72161 | ndi vi dual s. [Para 75] System Cont r oPCT/Paz@s/001951
76] Referring to Figure 1038here is illustrated the
control consol ( 1 80) of the preferred enbodi nent of
the present invention. The preferred enbodi nent of the
invention is designed to operate in a honecare

to thd vatd-givéydeliveringthbanassaged to aceugitedy exetite the
m nimal training. Therefore, there are no progranmm ng

prdsePiption. Nt Phé PRo§PIMIINGCONER cBMtroMRr Gt tHe WAAssade

consol 1s designed to provide sufficient informationto
- givier . t cacour ;
pragtani % BoRls Y adfdrEHioRe IR RS S raBist o GH P U hamic
controller wth the ssa rogramis _done by a
presEEtPLIn Basis ata stitable Taellink o the brggraniping pafameters
_ prescription basis at a suitable facility. The
'ncﬁi%ﬁamﬂgthﬁar(&m'égé locatigae of masaage rethe bpgy; Rymber
| ocati ons of massage on the body; nunber of pressure
- of predsegeatyctascat eackadocatjomamaximumand minimubs batkder
pressures during each cycle; the duration of maxi num
pre3’dras iuring pael sycks tHardunatiorcof ayptimum and minimum
(alternatively) the pressure profile used to reach

pré @48 AR Ind e ALY REREFRRiIeIYCtheprédsifaprofile used to

exponential’, logarithmc or conpl ex-pol ynom al ranps);
e . t I e .
e AN Aol b R8T B Bl el ghenta,

oo PR el B -SSR RR IR KRlnshhd i E oo

pre@?ﬁg %?/clseisgrieopc; btehaeppnllijenc;o?cr) aosfpesc? ics:’ilggftici)r? on the body; the

sequence of body locations that are to receive massage in a given set; the

number of repeated sets in a massage session; the number of sessions in

a day; the number of days in a given prescription. For example, a

prescribed massage regime might comprise the following instructions to

be programmed into the device:

[Para 77] Day: Monday;

[Para 78] Set body locations: neck, shoulders, elbows, wrists in

sequence; “

e Number of cycles per set: 4 at each location. Hold max pressure at
90 mm Hg. for 30 seconds. Hold min pressure at 10 mm Hg. for 10 -

seconds;

e Four sets per session,;



a day; the nunber of days in a given prescription. For
exanpl e, a prescribed nassage regi ne m ght conprise
WO bmehndibowi ng i nstructions to be progranmed i PCDCAR®S/001951
device: [Para 77] Day: Mndday; [Para 78] Set body
| ocations: neck, shoul ders, elbows, wists in
sequence; Nunber of cycles per set: 4 at each
| ocation. Hold max pressure at 90 nmm Hg. for 30
o Foeaprdssional pemnday prits fouehaur ibtervaldy. for 10
seconds; Four sets per session; Four sessions per day

Wésftrfp?c%n W@q{a\)enaﬁfétﬂiﬁof 3% gags.i ption to have
duration of 30 days. [Para 79] Once a prescription

[Paff?@jd | §ntE" ?bfbasg?%tHWRgﬁ‘é'dC% terAfthate ur% H'(ee?filé PHgram

are-give perfor m any

R TP ATTR Pt it masso

care-giver will be pro to return th ice to
regapdlessi of Na@mfgteﬂal@.nults v  Care- Sé\teerss\élﬁﬁ 'X%@Eﬁﬂcé'pé'on
reassessnment of the treat ment prot ocol . The treatnent
expires thelcare-giver w}dcbeapdomrmednecreasrméhe@l@wqﬁ tnthe he
devi ce reprogrammed for prescription duration. New

on@rrmnfq fadinnsandnifosequssgrgmahddulé @ tdagsdssineat of the
renotely over the tel ephone and Internet or through

reHBe LRI Tl LASprmt e o ddiedshibmodited
necaés§3ry and the device reprogrammed for prescription duration. New
prescriptions can be programmed into the device remotely over the
telephone and Internet or through the mail using a flash memory device
that can be inserted into the control panel USB port. This may also
facilitate remote examination and reassessment of the individuals by a
number of virtual methods including video conferencing, family doctor or
care giver reports.

[Para 80] Compliance with the pre-programmed and prescribed
treatment regime is critical to the success of the massage therapy. Care
givers may feel that extra massage time will improve the individual’s
health. The system protects against over zealous application of the
massage by disabling system functionality outside of the prescribed

duration, repetition and application period as determined by the

professional.



facilitate renote exam nation and reassessnment of the
i ndi viduals by a nunber of virtual nethods including
wo e@en7aenf erenci ng, famly doctor or care gi VBET/CA2005/001951
reports. [Para 80] Conpliakge with the pre-programred
and prescribed treatnent regine is critical to the
success of the massage therapy. Care givers may feel
that extra massage tine will inprove the individual's
[Pabe@1h. Tompli@icenwithothectreatigantségivuercancallsousuffer from
appl i cation of the massage by disabling system
undenGlggitakidny oP thé infgs lget e tR[sCe£dd BRI ke QWe‘Prmay elect to

repetition and appl | catl on period as det ermned by't

skn?rcﬂ{e?ﬁ?'rﬂa?é po%ra Sﬁmh'ﬁ%C&sV& ?8c£5§§h§ﬁ§klpped

e Can al'so SHfer from under app 'on o

SeSHIRA e me&cggﬁage R gREie, D TR B

occasi onal ped session the unit will continue to
sesgNatlke R@geﬁssqzn@pm@g seddheait pueseriptonrHe expire early
prof essional may set the unit prescription to expire.
foreing thed cardgiyet be revealdihedr noo-c@vydianicheiorthe professional.
non- conpl i ance to the professional. [Para 82] Each
[Pasy 82¢m vEddh spstean wilrcorthrdde e rabeddedruerhe manber and

ot her unique i1dentifiers that ensure only a

otrférrq,ﬁrﬁhu@tlkjﬁﬂtﬁfé‘%bgﬂﬁi efshipg oh'ryaa p%>é§£ﬁm.6ﬁyd@§gha?ét%r

into the system The systemw [ "also contain
e S B 1) ol Ny —
o BT LA B B S e ki
be updated automatically during prescription loading and may be
checked to ensure an expired prescription is not reloaded into the unit.
- [Para 83] The system will also log a significant amount of information
relating to the application of the massage, compliance to the program,
and may also record system parameters such as total operating time and
femperature.
[Para 84] Still referring to Figure 10 the control panel (180) display
comprises a display screen (182) to display information to the care-giver
such as pressure within the bladders in p.s.i or mm Hg, a countdown
feature during various stages of the massage to inform the care-giver of
the time of maximum or minimum pressures for each cycle, on/off
functions, self-test functions, instructional messages and massage

program selection such as head, torso or limbs, or Monday, Tuesday,



[Para 83] The systemw |l also |og a significant
anount of information relating to the application of
wo bmewoeasnge, conpliance to the program and negT/@Asm5/001951
record system paraneters séd¢h as total operating tine
and tenperature. [Para 84] Still referring to Figure
10 the control panel ( 1 80) display conprises a
di splay screen ( 1 82) to display information to the
Wedaeeday eec. Theldisplayrsseonds genirally het hinad2@rcharacter
p.s.i or nmHg, a countdown feature during various

displPEAAL STAE LARATRARIVEO THE CALPILDSs LEDCadl MK i Ne

maxi mum or m ni mum pr essures for each cyc e,

yelﬁg\,(/?éfee unﬁéfo%fhe %‘?%Iragessttre&'f E‘z?ted' ﬂﬁ%@;ﬁf#%ghons

ssages ‘an massage program se F'on suc

(843 Fag) ane TR ShicRar %err&%rea?i'»?*mi*%acﬁﬁa\‘%epsrat'on ina

display and is STN transflective. The display is LED
darahwtpcm:wqh ap @ hedrenmgldenungenay benused abinight whalenthe
are | ocated three push buttons ( 1 84),. ( 1 86) and (
indivigigipl v s lele pang ancktharabo ke alltopematian'slareasequi@éraest possible
in a dark room such as a bedroom The unit may be used

andvallningli¢atels ladd becklightihguahdite Isé eém. nTharfdnctions of the
therefore all operations are as qui et as possible and

bu?b'ns' rﬂﬁy%fr?r BH?BQnQ?QW | Si¥ebAY ] Bﬂﬁ‘@ah(’nﬁﬁe & 'Bn/B'F?

unctions o e buttons may vary, but generally,

it hdndn 1 BeEAn 1 8 EATARP beleERHbdpnHid Bhstord 188

n be a ogram execute button or an e
ca@ﬁsta Br OB RHECUtE iGN T EMErgpnCy HTRlT Budondirem
al so be pr _Pgamred to respond to
45 - Figure 1). e buttons can also be programmed to respond to

instructions given to the care-giver on the LED display panel. For
example, the display may have the message “Bladders in place? Press 1
for YES and 2 for NO”. The operator Would then press the appropriate
button. The control consol also includes three LED-type displays: a
pressure display (190), an operational display (192) and a body silhouette
display (194). Pressure display (190) comprises a plurality of color.LEDs
(196) adapted to visually display the pressure in the bladders. The
display would, for example, show pressure from minimum to maximum
therapeutic pressure as, for example, red LED (198) to yeliow LED (200)
to green LED (202). In normal use only the green LED indicators should
light. If the bladders are abused such as the person rolling on them, or if

the conduits connecting the bladders to the device become blocked



instructions given to the care-giver on the LED

di spl ay panel. For exanple, the display nay have the
wore@sagHael Bl adders in place? Press 1 for YES apdir/2ARoms/001951

NO'. The operator would théh press the appropriate

button. The control consol also includes three

LED-type di splays: a pressure display ( 1 90), an

operational display ( 1 92) and a body sil houette
durdnghéiation] théh .thergressuee didightors(maydpproachrtheegelblow or

plurality of color LEDs ( 1 96) adapted to visually

reddfeﬁdfbﬁy |hHR:aQﬁﬁjSﬂUérQ isna pRebRIMmddet audidaldtng PuAgtion may
for exanple, show pressure frommninmmto

alsg% H’él‘)'lh{dgﬁrtﬁ HH ﬁ]ng% gl\?(%lgﬁ g}pé nre%ég@ggaﬁléﬁis WY

be'ﬂ %‘%@lﬂq §9d2kﬁe ffibeergbﬁﬁghHE%AML@?L@BW%' 3 grpfiRof

roi he conduits conne t t he b adders to

four e A0 ; Ko siests B?:R‘é%i&’@ﬁufﬂﬁ)hﬁ A 3ne ttheﬁnag%age
pressure indicators my roach the yellow or re

cydegnamely,ridiecbladdgrs ase dn l@tlagpiz@@l)edefla\ﬁngdap@)egrdmhdmg
function may al so be included to alert the care-giver

at tHeit iveflateelsprassude $pt alye ipresatibéd ipegiowof timed21The
operational display ( 1 92) conprises a group of four

[Pakf-@%]( 20410 the stadicfad dssagesseanaicdhbacetthe Frestridedf
t he massage cycle, nanely, 'the bladders are inflating

prdcfrafi haq é@ﬁ Erﬁglaf %Qé)b\PE é&ehPé flvét th'é%%pr‘@rﬁ%&q_iD on

ssure rescri peritod df t

5308 by oLl oLl MFRBA Bt e cre-
o SETEhE e SIS 3BR PP o Pessalah L Sy e
blacéj?jrers will be deflated to maximum negative pressure so that they are
easily placed on the body and fixed in place with the belt. Display (182)
will give specific written instructions to the placement of the bladders.
Alternatively, the instructions can be given verbally. Once the bladders
are placed the operator would push, for.example, button (188) in
response to a query on the display (182) confirming the bladders are
properly placed and the next phase of the treatment cycle can
commence. The set begins and the body silhouette LEDs (210) will light
in a steady manner. Once the session of sets is finished for a particular
part of the body, the display (182) will indicate to the operator that a

particular session is completed and that the belt and bladders'can be



[ | ace the bl adders in the required |ocations

glnvte[]et gogy. The bl adders will be deflated to maxi mum
woe@aniael pressure so that they are easily pl ameﬂcamosqowﬂ

the body and fixed in placéwith the belt. Display (

82) will give specific witten instructions to the

pl acenment of the bladders. Alternatively, tthhebI dder s
n“id\liéttfdlﬁtdiﬁ’%eﬁtaBoB? I té{ﬁgnthnglgﬁ'emcﬁggwsﬁﬁ g?the invention

are placed the operator Woultoa v on thordi splay (
- espons
tHE'BBAD it HTSdIEY BRaviabe i 5pBpaneyraar duty Eorans.
xt ase of the treatnent cycle can commence.
[P%E% @t b-EG? r%"gﬂg'mﬁ@t pbdke sontileransdl ERFigare 0D further
in a steady manner. Once the session of

Wl ight
n ] metda (2dr)a(Ada)t (216angdR 1 8pfoit bp tersvo
?Eiieds} Eprgs ( 182 W,aﬁd indicate to the operator that

indepantlieotisats séddaddeisse schThboirRftde Gt Egﬁégé%‘.gggﬁréfore, on

and bl adders can benpve to a different on.

thereftt $ide eftindtoBtros p%fneH,hSIaEH\éEeraiiPﬂ \I\/Qﬁ[fﬁgzﬁomed to

sil houette display may have bot ront

fittinigge@ 12034 P21 4 3 WEGHLTBAlr € luauld HE ChhRested tofittings

in Figure 10 er 1nc _
2 for up to two jndependent sets
(2 %é’ 8[’%‘3@@ Zﬁ&%&@&%’- telgned a qli'%'t‘thénefruertefﬁo{negle
e lLeft side of the control panel, bladder pair A
Ch\%ﬁ{]?ﬁg“ﬂ&} wsHi%aeé 18 anly tinegmassage)oraade (2t 4¥ thatbody at
bl adder pair Bwould be connected to fittings (2 16)
2 Uimg- fodysl channel upitlid Ite cembining HualsisgRNHRINAE dnits
A single channel unit would performonly one nmassage

togethenanshnillallcwneitbertwal complerly thdbidn ARk 454 1o
is Iike conbining two single channel units
take place or it can allow two complementary massages to take place that
have different pressure profile requirements. For example it may be
desirable to place a large bladder on the front of the chest and the back
of the individual, while placing two smaller bladders under each arm, but
all focused on the center of the body. These bladder pairs would require
different pressure profiles, but may require time synchronization of their
actions. All sequences of two-channel operation are programmable.
[Para 87]  There is no limit to the number of channels that could be
integrated into a single unit, or to the number of bladders that each

channel would support. It is also conceived that multiple units could be

networked together to perform a synchronized massage on a single



together and will allow either two conpletely

i ndependent nassages to take place or it can allow two
wa@ewpl®Erent ary massages to take place that havBECT/CA2005/001951

different pressure profile3pequirenents. For exanple

it my be desirable to place a | arge bl adder on the

front of the chest and the back of the individual,

whil e placing two snaller bladders under each arm but

inddlidubbevskat arsihgk ariskagealnit ket aslyltipld eded Béaddeuld
pairs would require different pressure profiles, but

per'fBerﬁﬁ'dbﬁﬁd 'sWﬁu%‘ﬁ‘éB‘i@W éAtdipareht [MAlvidwagsi ons. All
sequences Of two- c anne operatl on are progranmmabl e.

87 I .
Pa 38 ou RO P2 e Prod g S e e e
nu S t ch ch d._suppar,t
the tsrealt@sni&ﬁeéweﬁowaﬁ%?& A ghediear factibi,iyat3he thtemet, or
netvvorked together to performa synchroni zed massage
usigg any PHR s FRIRGR AN d@wrtlﬁadlrw giefjuen irdyding Ewttnot
with multiple bladders coul d perform massages
limétieduta wiradess keys, oediadrivesi, siigledis® storpgey eadis]freigdency
port (220) is used to programthe m croprocessor with

idehitifidation (RFMID) ahelseslapilé pandbirhatcests menmsokycaAn audible
facility, over the Internet, or using any other

alafrtrp(mﬁ Ay t%’WFHIQéQ 9 IW%@WH% YA Gy al@fmlshed or to

to'wreless eys, drives, 'si ng e use

f I
indJtea P BB SERE K AGIREF MR BT hgeiig i the
| ud di cat I
uPBENTIGREFAEREE &Y th g.f'cogﬁégﬂpae%‘%ﬁh e’ Syetem A power
i nput receptacle is located in the upper right corner
[Papa &He Co‘ﬁﬁe slonse@lesysiem ased to control the various components

of our invention is well known in the art and need not be described here.
Our preference is for the Texas Instruments MSP430 programrhable
microcontroller which is adapted to receive and transmit operational data
from the variou§ components of the system such as the pumps, valves,'
LEDs, alarms and pressu're sensors. If necessary, the microprocessor will
interface with an A/D converter in order to receive data from an analog
pressure sensor.

tPara 90] System Programming.

[Para 91] Programming of the microprocessor is done via a computer
terminal that is attached to the microprocessor by way of the USB port
(220). The steps undertaken to program the device are: (i) providing a

facility including professionals skilled in therapeutic massage; (ii) placing



[Para 89] The control systemused to control the
vari ous conponents of our invention is well known in
wo bwearxieand need not be described here. Qur pref/ensn6e01951
is for the Texas | nstrunent#g NMSP430 progranmabl e
m crocontroller which is adapted to receive and
transmt operational data fromthe various conponents
of the system such as the punps, valves, LEDs, alarns
a lisimy huessvbadyensoesd of ftheeamastic ynadshgenncassociatss ovith

wll interface with an A/D converter in order to
thel GfsTeYSioh & (fil'i)oﬁs%@s?rﬂjiltﬁétﬁé tR mgage r{e%aisaoﬁme
stem Programm ng. [Para 9 rogramm ng- of

boaQ( ‘Bgotﬂfe ﬁf&@galdrﬁlgfﬂ\?rd&@s@dﬁ%fﬁ@E|tE$rdf1tﬂ@k%@@@ttlc' S
mapé30% o iHe Riyd witBirere B eRdel °rafen§8é??e'®%eﬁ having &
skilled in thera&ﬁutlc massage; (ii) EI acinga livin

pluralignoberassagendtes tndicaedatiarers and shgsennence of e sites
association with the professionals; (iii) assessin

of tcheeadive abemp@tmnmgegaeé\dspr@fgrarrernmgjyh@yesthlés of step
professionals; (iv) determning the sites of

(iv)tines ahetﬂriograrmabm eontrotiebo@y) détetniiairay eive uirabéhef
body sil houette having a plurality of massage sites

presdtire ¥y eréstterhe Ap pifed ANEaSLBYRAESis 6F‘ﬁ1e?hb§ﬁt|@fmh§’sage
receive therapeutic nmassage; (v) progranmmng t

V"Z ??&;‘&gﬁ i t13d ?r‘?a)&trxe nung'g rﬁlrﬁ??"mrﬂgfr%@ﬁ%s q‘} {hobteesrsure

erm hi ng er o ssire cyc
s of therﬁﬁeutl C nmas

cyfd B "the brésaite thre ﬁ%&ﬁ'ﬁ%ﬁﬁ%hﬁm SrepEetties. M)
.det%?gnhingrtﬁzscllﬁ%tlon of maximum and minimum pressures for each.
pressure cycle; (ix) programming the results of steps (vi), (vii) and (viii)
into the programmable controller; (x) determining the number of
pressure cycles comprising a set of pressure cycles at each of the sites of
therapeutic massage; (xi) determining the number of sets to be applied at
each of the sites of therapeutic massage; (xii) determining the number of
sets comprising a session of therapeutic massage; (xiii) determining the
number sessions ber day to be applied to the body; (xiv) programming
the results of steps (x), (xi) and (xii) into the programmable controller;
(xv) determining the number of days compfising a prescription; (xvi)
programming the results of set (xv) into the programmable controller;

(xvii) programming the programmable controller to cease device

operation at the expiry of the prescribed number of days; and, (xviii)



cycle and the pressure profiles used to achi eve those

pressures; (viii) determ ne the duration of maxi num
wa@emenirismum pressures for each pressure cycl ePCT/iCA2005/001951

programm ng the results of 46teps (vi), (vii) and

(viii) into the programmble controller; (x)

determ ning the nunber of pressure cycles conprising a

set of pressure cycles at each of the sites of
programaping ithe maegrgmmahle) caletrotler o mptifpehewybenatorf to

sets to be applied at each of the sites of therapeutic

retliB® SR Yevicd td sHR} BidHify.ng the nunmber of sets
conprising a session of therapeutic nmassage; (Xxiii)

[Paf'%b?ﬂgj B%fd?e;ohg)ﬁit'\%é"@gcr?&?éﬁ %’B%vﬁe{orﬂﬁYq% &lg(ﬁn gpgggﬁﬂy

_ V)" progranm ng the resu
el bl B ST TBRL B SRR o
as S R S aPoS RS TS e Sk hreTered

progrannig& the programmable controller to cease
embrodime ndp@fghisimventions Fhpisrheoscapeeopties énverddon should
nunber of days; and, (xviii)progranmm ng the
be detgrmim@mbbg therdppdnded chaintt ang thbir legal ayjaivalents.
return the device to said facility. [Para 92] Al though
t he description above contains nmuch specificity, these
shoul d not be construed as Iimting the scope of the
i nvention but as nmerely providing illustrations of
sone of the presently preferred enbodinents of this-
i nvention. Thus the scope of the invention should be
determ ned by the appended clains and their |ega
equi val ents. What is clai ned is: [Caim1] An
aut omat ed nassage devi ce for bionechanica



rehabilitation massage conprising nmeans for applying
at | east one therapeutically effective pressure cycle
wo eooat7d1ieast one t herapeutically predeterm nedrer/ea2mb/001951
a living human body for nudgzl e nmassage, neans for
controlling said therapeutically effective pressure
cycle and neans for programm ng said automati c nmassage
device with at |east one dynam c prescription. [Clai m
2] The device as clainmed in claim21 wherein said neans
for applying at |east one therapeutically effective
pressure cycle to paigt & digppledne: t herapeutically
predeterm ned area of said hunan body for nuscle
massage conprises at |east one inflatable bladder with
inflation and defl ation nmeans, wherein said bl adder

dapt.ed for, tight e t ' ‘ . I L _.qne
(CRBR e ] pYmBhes SPRadPdbazt £pP BidmecaR ey
uﬂ&{]?ﬂa belt. [Cai m3] The device as, ¢l ai m:id in
rehabilifAtion WRssEge ¢RBPAISING AaeanhEor APPIHAG|AL 18R HdARe
experiences the at |east one therapeutically effective
thesapestically péfestive pressuse cyclientia at leagt ppesthiedapeutically
inflation means to a predeterm ned maxi mum-t herapeutic
praderesmired area ofia Kvingehunthrobotly feamdusclbsagssagd, ymeans
defl ate by deflation nmeans to a second m ni num

fort (HIPORWY §airﬁfe9rﬂb€ufi%llfl eFREENE PrRIskOfe @fclel &Fd means for
[Claim4] The device as clainmed in claim3 wherein

prqtay Y 3o BLRSHATR B BARELith BE R Ehe aPhdimic

rst perio sal er m ne
ther%Peutic pressure and said second
prescription.
[Claim 2] The device as claimed in claim 1 wherein said means for

applying at least one therapeutically effective pressure cycle to said at
least one therapeuticallyl predetermined area of said human body for
muscle massage comprises at least one inflatable bladder with inflation
and deflation means, wherein said bladder adapted for tight placement
against the at least one therapeutically predetermined area of the human

body using a belt.

[Claim 3] The device as claimed in claim 2, wherein the at least one
inflatable bladder experiences the at least one therapeutically effective
pressure cycle by initially inflating by said inflation means to a

predetermined maximum therapeutic pressure for a first period of time



period of tinme are determ ned by a professional

follow ng a nedical analysis of said |iving human
whoag/07]1d ai m 5] The device as clainmed in cl ap@r/¢A2005/001951

wherein the at | east one th&rapeutically effective

pressure cycle conprises a predeterm ned nunber of

therapeutically effective pressure cycl es and further

andiEReRyE Rt ﬁ?ﬂﬁl&,@”vée‘*@& Piedis 3 RBH fininfum

at | east one therapeutic re etermned area of

thesapgURIGHRIS SEHER TOT &1s&cN éﬂg Vi®€-as cl ai med in
claimb5 wherein the at | east one therapeutically
predeterm ned area of the human body conprises a
predet erm ned nunber of areas of the human body and

[CFaimt By wheThad deerehavtiasmved ipr ldéhe3 wheadimusalkker of
areas of the human body receives at | east one session

prédbt@rﬁfﬁ@'@trﬁﬁmrﬂﬁﬂ\ BecrapReRid Steistivd ] sJiBSfiER \Perfoddf time,
claimed in claim®6 wherein said predeterm ned sequence

salkisplre‘?%g@ﬁ%@d PhREFRh %@?&b%ﬁ?@ ﬁ) f% e 5??@]53% s88nd

conprising a prescri
as cla

ere rescriptiaqn
peﬂag 'SFrifRaroHeRm By LoaEsuBoA FalomRig BameBic
% “Je{nQ Thedewceasclalmedlnclalm8

an@\lﬂ(éfse? WingsRuman BAdYs progranmabl e into the

device so that the device executes the prescription

automatically. [Claim10] The device as clained in:

claim9 wherein at the end of
[Claim 5] The device as claimed in claim 4 wherein the at least one
therapeutically effective pressure cycle comprises a predetermined
number of therapeutically effective pressure cycles and further wherein
said predetermined number of therapeutically effective pressure cycles
comprises a session for the at least one therapeutically predetermined

area of said human body.

[Claim 6] The device as claimed in claim 5 wherein the at least one
therapeutically predetermined area of the human body comprises a
predetermined number of areas of the human body and further wherein
each of said predetermined number of areas of the human body receives

at least one session in a predetermined sequence.



sai d predeterm ned nunber of days the device ceases

operation and requires intervention from said
w@embesasonal . [C aim11] An aut omat ed massagePCBRCAZ®S/001951

for bi omechani cal rehabili#ati on massage conpri sing

means for applying at |east one therapeutically

effective pressure cycle to at | east one

Caatty Ao mine deficE e FamBdlo e & nherki Molai

therapeutl cally effectlve pressure cycl per at or
predetermined éﬁ@uﬁﬁﬁﬁés frepe@ﬁe@{z,a &rfﬁﬁﬁber%h"@da%%ﬁ%\ times
nmassage device with at | east one dynam c prescription,

pemtay ¢heretsy domgmigingar pagsrriptignat | east one
therapeutically effective pressure cycle conprises a
firstbl adder and a second bl adder for tight placenent
agai nst said |iving human body in therapeutically

[CI8he'8T nedT'HéCQEMQ@SasUé"Ihﬂﬂea iRedihirAar Wherath savell g scription
surface and an outside surface, wherein said first and

ha?ﬁ%t@r@?ﬁﬁ{ |’§ﬁéf4 gcg&&%?ﬁﬂhéarhurﬂ% ‘M??{:ﬁ}ef‘ during

apeu I VE pressure cycle first
and second bladders are inflated by inflation nmeans to
a therapeutically determ ned maxi mum pressure for a
first predeterm ned period of tlne and t hen guilated_ )
[Chadmy Yhher agdit deaucpyan@agnﬁfiﬁ@oc AMidiMAesR B EIR Brescription
defl ation neans for a second predeterm ned period of
is piagranjr@iabie mto2iherdevideviathatsthel dewvied axecutes bia 1,
wherein said inflation neans conprises a pressuri zi ng

praseniptimy angomaticallgke and an exhaust, wherein said
intake includes a first particulate filter and said
exhaust is

[Claim 10] The device as claimed in claim 9 wherein at the end of
said predeterrhined number of days the device ceases operation and

requires intervention from said professional.

[Claim 11] An automated massage device for biomechanical
rehabilitation massage comprising means for applying at least one
therapeutically effective pressure cycle to at least one therapeutically
predetermined area of a living human body for muscle massage, means
for controlling said therapeutically effective pressure cycle, an operator
interface and means for programming said automatic massage device
with at least one dynamic prescription, wherein said means for applying

at least one therapeutically effective pressure cycle comprises a first



connected by way of a first conduit to a first
sol enoi d operated val ve having a first open position
wa@emea7fisr st cl osed position, and further wheretTCaai08/001951
first solenoid operating vabve is connected to a first
Tjunction by a second conduit, and further wherein a
third conduit connects a second particulate filter to
said first T-junction, and wherein said second
bladdet ianwdl atseconttleladider fon tighit galabgme nt aigatims tesaid divting o
a second T-junction, and wherein the first and second
humlapdsedy ikithe FEPERFEAN derpfiheddbyationsdisingCcBER having
T-junction by a fifth and sixth conduit
an Lﬁ??ﬁ‘g"ﬁ?awﬁ méaklsﬂ?ﬁa&?%ﬁ@re aﬁétcﬂzl'i‘?fjahﬁ second

_ erern the 1nflation means rhlnc
f. [ i r ithin t
b'a?fﬂ?ifﬁiﬁWg@%&%ﬁawéué‘ﬁ?;vaﬁ%%Tﬁiﬂrfl T4 abshHcAtic
. . [ ai . he i .
eI Bre LB iR The SHST ABf SeconEhbladsless & prBdatack byt
the bladders. [Cai m15] The device as clained in
inflatignmmeanshier aithe sapeltieallysdeterminedenaxigum pressure for a

overpressure of the first and second bl adders

first predeseasnimetkpdtiedosf fineeandaheadidftateelr 1o & therapeutically
control |l ed | eakage the first and second bl adders. :

detethhemflinihe PRSistte By GéRAIBA rhaks #oMm kcongr ein

said deflation nmeans conprises a vacuum punp havi ng an

pre BT pRRGH PR, 1P n s Lntake 1

[Claim 12] The device as claimed in claim 11, wherein said inflation
means comprises a pressurizing pump having an intake and an exhaust,
wherein said intake includes a first particulate filter and said exhaust is
connected by way of a first conduit to a first solenoid operated valve
having a first open position and a first culosed position, and further
wherein said first solenoid operating valve is connected to a first T-
junction by a second conduit, and further wherein a third conduit
connects a second particulate filter to said first T-junction, and wherein
said second particulate filter is connected by a fourth conduit to a second
T-junction, and wherein the first and second bladders are connected
respectively to said Second T-junction by a fifth and sixth conduit

respectively.



conduit, and wherein the restriction orifice is

connected to the first Tjunction by an eighth conduit,
wa@emehtrither wherein the needle orifice i s adaptBEdALDS/001951

set the m ninum defl ation #ate of the first and second

bl adders to a predetermned rate. [Clai m 17] The

device as clained in claim16 wherein the deflation

nmeans further conprises a second sol enoid operated
[Chadhvd 3avi Theadévicetaspelairaad inadaiml 1@ adwede potid infiation

connected to said vacuum punp exhaust by a ninth

me@ﬁ@crulrfher[ iAcRides &%ireIB@réﬂ?xug@ faf nGbRItIEAG Preslsarawlithin
her conprising a manual efergency pressurizing

thepﬁFg’c ;ﬁ}jﬂs Qg\ﬁdrmgaaepsdapt ed to cut electrical power to

pressurrzing punp’in an overpressure situation.
[Cdai m19] The deV|ce as clainmed in claim 18 wherein

the first and second bl adders conprise an interna

foam _.core_sealed within an air tjght f?ﬁﬁlc envel

[Claim d 4} nglThecdevisetasorlapngd 'ﬁofdétf@d 3 alethe {nf ftion
first and second bl adders to the inflation and

medeos| farther corapsisies meaads ffof pieventisg xaverprassuire ©f the
respectively. [Clai m20] The device as clained in

bladidairsn 19 wherein the first and second bl adders each
include a first and second connection plug wherein
said first connection plug is adapted for connection
to the inflation neans and said second connection plug

i ct t ef| ' ;
(ClA0F HOES! el BebE A et TaR 14 Bithel Sl b for
preventing overpressure of the first and second bladders comprises a
needle orifice adapted to permit controlled leakage the first and second

bladders.

[Claim 16] The device as claimed in claim 15 wherein said deflation
means comprises a vacuum pump having an intake and an exhaust,
wherein said ihtake is connected to said needle orifice by a seventh
conduit, and wherein the restriction orifice is connected to the first T-
junction by an eighth conduit, and further wherein the needle orifice is
adapted to set the minimum deflation rate of the first and second

bladders to a predetermined rate.

[Claim 17] The device as claimed in claim 16 wherein the deflation

means further comprises a second solenoid operated valve having a first



foam core conprises a soft layer of foamlam nated to
a harder | ayer of foam and wherein said soft |ayer of
wo canpdiaced to face the body and sai d harder Pemen205/001951
foamis placed face said i A%i de surface of said
belt.[d aim 22] The device as clainmed in claim?21
wherein the belt is adapted to wap around the human
body or part thereof, and further wherein the belt is

opé@ilapidesk dondrelat edhgositiort camdle stedorids Hidatrtensmipump
therapeutically effective positions against the body

exﬂ;ﬂjﬁr&ﬁﬁ HiAtR'cOHddg.@ resisting force so that the
} .

erapeuti c maxi nrum pressure is directed unifornly
towards the body. [Claim2 3] The device as clained in
claim 22 wherein the belt further includes a | abel

fixe one _end ,t her eof , wherei n_sai b conpri ses
(CIigE 8L o ° JHRdRVIca SnthaBRe incciaitii Bitheb LgMerisihg a

series of sequential nunbers is adapted to identify a
mapual ermengensy RriessBfigingPurmp sheitdows meanstagapiedtto cut

can be subsequently tightened to said predeterm ned
eledtraced tpoweluto tlye pressurizigy pump G annoBAtprassurdesituation.

as clainmed in claim1ll wherein said neans for

controlling the therapeutically effective pressure

cycle conprises a programabl e controll er adapted for

[CIRiRPTIPOT NG ™ Belile @I%%leﬁtihf’%ﬁﬁﬁdl @ﬁgﬁ%&rw‘ﬂwé Fi#st and

prescription during a session. alm 2 e device
: : : 4 : : _ s
seq3qf PRI huibhisd 41 iREAR A OB AT I an air-
tigﬁg?ﬁ)rﬁg efg&gﬁgczeu%ggt:{] g%ngcig 'één%e%%sn"él'ﬂ }iggptde%s{cg QS‘hﬁgct the
first and second bladders to the inflation and deflation means by said

fifth and sixth conduits respectively.

[Claim 20] The device as claimed in claim 19 wherein the first and
second bladdérs each include a first and second connection plug wherein
said first connection plug is adapted for connection to the inflation
means and said second connection plug is connected to the deflation

means.

[Claim 21] The device as claimed in claim 20 wherein said internal
foam core comprises a soft layer of foam laminated to a harder layer of
foam, and wherein said soft layer of foam placed to face the body and

said harder layer of foam is placed face said inside surface of said belt.



be | oaded into the programrmable controller of the

device.[Cai m2 6] The device as clained in claim25
wob@seinet he progranmmabl e control I er further ipct/oads®sa01951

real -ti me-cl ock adapted to48ender the device

I noperable following the term nation of a

prescription. [Clai m2 7] The device as clained in

clai m 26 wherein the progranmabl e controller further

i ncl udes nenory neans for recording the execution of

he cription. [d ai .2 8]. The device as clained .
(Claif 28T o7 (e fevice se i BischimaBin Lhihrinthe belt is
programmabl e renpotely by tel ephone and I nternet
adepiackta Maap. amoansd the hemamdodyorcpaisthareofisand further
claim11l, wherein said operator interface conprises a
wheoeity die beltssladapiptaod Hold Hesfirstpandiseoondbladders in
operator with no technical or nedical skills in a hone

therapeudicaHpteffdcthval posiddinsTagaidsy L€ bddlyCindd ARG toprovide a
claim 31 where said control™ consol includes a display

res¥sti®§ For@sb | '
g Tora st St PR AR Pt HiesSlrs Fodirestd,
rali %@I o identify areas to receive the
unﬁg?g%g&w%@%hﬁ »ﬁ The device as clainmed in claim
2 in_said display screen is adapted to display a
[CRIME3E) " T8 devicras datme et laleras wherein the belt further
. ﬁliural'ité of information conprising: the pressure
incliydes A label tixadderene gnanthageof,anheareiorsaid labelecamprises a
maxi mum t her apeutic pressure and mni numtherapeutic
serpeeof sequentiabhiinshertsy andswhireiassaill weetdsonf sequential
numbers is adapted to identify a predetermined diameter of the belt so
that the belt can be subsequently tightened to said predetermined
diameter during a new session.
[Claim 24] The device as claimed in claim 11 wherein said means
for controlling the therapeutically effective pressure cycle comprises a
programmable controller adapted for programming with the prescription
and executing the prescription during a session.
[Claim 25] The device as claimed in claim 24 wherein said
programmable controller includes an embedded and unique identifier

adapted to ensure that only a prescription designated for the device may

be loaded into the programmable controller of the device.



i nstructional nessages as to the placenent of the

first and second bl adders, and, nassage program
wa@edoeotiieon. [ Cl ai m 32] The devi ce as cl ai ned i nPCT/aamo3/201951

wherei n said LED bl adder pHgssure di splay conprises a

plurality of red, yellow and green LEDs in serial

al i gnnent, wherein said red, yellow and green LEDs are

adapted to reflect the pressure in the first and

[Clapab bl adddresdevicd avhelabmedtineclgimelt WHerelmtheat e a
condi tion of maximum t herapeutic pressure, the yellow

pr dgﬁ%hﬁwmbﬁn%lré?amugtm ipeNsddd greandirhBecloeft dddted to

Ilndicate a trouble condition. [Clai m3 3] The device

[
i, o B BRI AR G R,
of. t irs second bl adders . duri .

[C Rk 57 ba) T aswcseasag'a&m& HoIRim e wher mﬁ'ze?ei n
said body sil houette di spl ay conprises a fron{ of body
pragrammable goatn [ﬁ«'aﬂurﬂyeromc yges pleqeery means for recordmg
t herapeutically determ ned positions on said front of
thebexgcuniohiafehewbkeseriptiach LED of said plurality of

LEDs represents an area of the body for therapeutic

[Crassan®] [ O’Herdavizk adhelateredcian dairnl 27 wkrem chai m 34
wherein the programed prescription will illum nate

dﬁP%nlrﬁabq’é cbh?rd"éfr@'bl‘dgrﬁf'mﬁggﬁa FembBely a3} ?eltabhéheaenm

second bl adder placenment” to the operator. [Claim3

I aimed in claim35 wherein the control
Intgﬂﬁestofal# (itﬂér}scl ncl udes at least two air fittings,

[CI\AE{}% eig] eacllhé){:le\sn%e as clalmed in claim 11, wherein said operator
interface comprises a control consol adapted for easy operation by an
operator with no technical or medical skills in a home environment.
[Claim 30] The device as claimed in claim 31 where said control
consol includes a display screen, an LED bladder pressure display, an LED
operational display and a human body silhouette having“a plurality of
LEDs to identify areas to receive the massage.

[Claim 31] The device as claimed in claim 32 wherein said display
screen is adapted to display a plurality of information to the operator,
said plurality of information comprising: the pressure within the
bladders in mm Hg., duration of time at maximum therapeutic pressure
and minimum therapeutic pressure; on/off status, self-test functions,
instructional messages as to the placement of the first and second

bladders, and, massage pro'gram selection.



| east two air fittings is adapted for connection with

the first and second bl adder respectively through the
wa@eoobl7Aand sevent h conduit respectively. [ d ai mPGr/ch200b001951

device as clainmed in clai m36 wherein the at |east two

air fittings conprises four air fittings conprising a

first set of two fittings and a second set of two

fittings, wherein each of said first set of fittings
[Claiirh S2]d sdbendewviee asfclairhedrig<laime3dt whienelispsaiddED v,

and further wherein the first set of fittings and the

blaaeéerme.fa@@r@&sfmw coaprises agitatyf o reehy yetlow andwrelen
first set of bladders and a second set of bl adders

h
LEljsegP?@Flg}éﬁl é{lﬁg&r atpg\mérhlﬁ SaRkPrsd Weﬂl&v?g%réﬂiéﬁ L¥Ss are

I C nmassag es ‘accor Ing t

oY L L e e e Shele

|ncI udes an USB Eort adapted f.or canectl on t
Whe i the aresnLE3s dndicate e qanaitionse RdEmBdhe é%%‘é‘i'?
down | oaded into the devi ce [Caim39] A nethod of

pressure, e velowdiEdds indicalgea ¢banging spnditior amghtheared LEDs

rehabilitation, said device operable by an operator,
indidetee troadbld ccdmdmencon'prl ses at |east one bl adder for
appl yi ng a maxi mum t herapeutic pressure for a first

[CIR&M FBPf  tTihHEed éide aaseIRIMEM ihQARRSBE heleRESMUELEDT
a second period of tine on at |east one area of a

OP%';%%A@S? y?n'&l‘t‘é?tﬁﬁgﬂgy mﬁlah'@ﬁ“&ﬁ& R rf"sta}tus of the first

( : ntro arel N AT appl'i catron o
and ReroBR A0 a5 BUERE 2 VBTG T Fof "and second per ods
[Cloafln% I3 4] The device as claimed in claim 33 wherein said body
silhouette display comprises a front of body outline and a plurality of
LEDs placed in therapeutically determined positions on said front of body
outline, wherein each LED of said plurality of LEDs represents an area of
the body for therapeutic massage.
[Claim 35] The dgvice as claimed in claim 34 wherein the
programmed prescription will illuminate one LED of the plurality of LEDs
to indicate first and second bladder placement to the operator.
[Claim 36] The device as claimed in claim 35 wherein the control
consol further includes at least two air fittings, wherein each of said at

least two air fittings is adapted for connection with the first and second

bladder respectively through the sixth and seventh conduit respectively.



conprise a pressure cycle, and further wherein said
nmet hod conprises the steps of: (i) providing a

wo 2@6l072191 | ncl udi ng professionals skilled in PCT/CA2005/001951
t herapeutic nmassage; (ii) placing said |iving human
body in need oftherapeutic nassage in association wth
said professionals; (iii) assessing the therapeutic
massage needs of the living human body by the

[Claiwf 8%)i onThe;ddvige adatlaimediingldine 36 whereih the at least two
t herapeutic massage on the living human body of the

air ﬁ'@ﬁhﬁb‘i‘dﬂh*}l’i’séb foaf ﬁiﬁﬁﬁ%é@c@ﬁiﬂhsﬂﬁgh sirthoatedt 8o fittings
having a plurality of massage sites indicated thereon

ancf'ﬁ%etc%dsfékugfqﬁﬁo‘? ttin dvﬁietr@?n @Ecltl ‘?)fIr G&IFHSt set of fittings

e€rapeutic nmss ) eresu

i nt ra b e '
anoﬁ &W%sgﬁgﬁuﬁa@ c%eer%i?ar“%é@@ﬁ%@ gyanddittheg
ﬁd at each of t he si Eﬁ of thera C.massage;
wh@mm)t Bt AR O THANGHAMR SN P CRNA SRR ptlf'tetsfm ake pgapted
each pressure cycle; (viii) determne the duration of
for cainmeckicimwithaadirst aetmfnbﬂm&wrmd facsecmchs et ek bladders
cycle; (ix) progranmng the results of steps (vi),
respetctiyelynsb (hat it)is ipussitileeoppefoammaid éndependéhetherapeutic
determ ning the nunber of pressure cycles conprising a

ma§8igds aBEGRRHEROCYRISRFiIR RRGRage. the sites of
t her apeutic nmassage; (xi) determ ning the nunber of

[Clﬁ‘ﬁnS 3§ be 'ﬂ??ld&@?ceaﬁs CRb e?{]n{ Eﬁuﬁi 3?579&&9%@%%?&

nmassag er M ni ng [
cortpalghrs rﬁacl SEEHI egE-}s GReed. or@i’ﬁr?%cwi oy
Ioabﬁ@ﬁg&bﬂ&? hu%&p?@s?qutn%‘éapﬁp )gerr%rggng&%wn loaded into

progr ammabl e :
the device.

[Claim 39] A method of using an automated massage device for
biomechanical rehabilitation, said device operable by an operator,
wherein said device comprises at least one bladder for applying a
maximum therapeutic pressure for a first period of time and a minimum
therapeutic pressure for a second period of time on at least one area of a
living body, a human body silhouette, and a programmable controller,
wherein said application of said maximum therapeutic pressure and said
minimum therapeutic pressure for said first and second periods of time
comprise a pressure cycle, and further wherein said method comprises
the steps of: (i) providing a facility including professionals skilled in

therapeutic massage; (ii) placing said living human body in need of



controller; (xv) determ ning the nunber of days
conprising a prescription; (xvi) programm ng the
wo e®ahta6nf set (xv) into the programmuabl e cont@DCAZ005/001951
(xvii) programm ng the prodgeanmmable controller to
cease device operation at the expiry of said nunber of
days;and, (xviii) progranmm ng the progranmabl e
controller to notify said op_eLator to_return the .
thegapewldc MeaswH{ae masiogigtion wit said professionals; (iii) assessing

the therapeutic massage needs of the living human body by the
professionals; (iv) determining the sites of therapeutic massage on the
living human body of the individual with reference to said body silhouette
having a plurality of massage sites indicated thereon and the sequence of
said sites of to receive therapeutic massage; (v) programming the results
of step (iv) into said programmable controller; (vi) determining the
number of said pressure cycles to be applied at each of the sites of
.therapeutic massage; (vii) determine the maximum and minimum
pressures for each pressure cycle; (viii) determine the duration of said
maximum and minimum pressures for each pressure cycle; (ix)
programming the results of steps (vi); (vii) and (viii) into the
programmable controller; (x) determining the number of pressure cycles
comprising a set of pressure cycles at each of the sites of therapeutic
massage; (xi) determining the number of sets to be applied at each of the
sites of therapeutic massage; (xii) determining the number of sets
comprising a session of therapeutié massage; (xiii) determining the
number sessions per day to be applied to the living human body; (xiv)
programming the results of steps (x), (xi) and (xii) into the programmable
controller; (xv) determining the number of days comprising a
prescription; (xvi) programming the results of set (xv) into the
programmable controller; (xvii) programming the programmable

controller to cease device operation at the expiry of said number of days;
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and, (xviii) programming the programmable controller to notify said

operator to return the device to said facility.



