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" THERAPEUTI C EXERCI SE DEVI CE" The present invention relates to an exercise i

dewi_ce: The exerC|se,deV|ce of the |nvent|on S espeC|aIIya ;{g?ggy*n th
preventi on of venous thrombosis in. persons 5 confined to a pafrticu

stance or position for considerable periods of tine, e.g. in mheelcha§§§§

in bed or during prolonged travel. The exercise device of the inventi ‘
al so\fi nds use in the physiotherapy of patients recovering fromillne r A
surgery. 10 REC Collins, S. Field and W Castleden, BMJ. 2, %
1478 (1979) have reported that venous thronbosis and subsequent'pulnnnary
enbol i smoccurs after prolonged sedentary travel. Such thronbosis can be
avoided if normal blood-flow is maintained. Normal blood-flow can be 15
mai nt ai ned by exercise. There is therefore a need for an inexpensive, -
sinple, quiet, soft, pliable, |ight-weight, portable and hygi enic exercise
devi ce which can be used during periods of prolonged travel. Such a device
I's provided by the present invention. 20 In addition to

prol onged sedentary travel, simlar problens are likely to occur also in
geriatrics and persons occupied in sedentary trades or professions. The
exerci se device of the invention finds use in these applications. In
post-operative and ill patients undergoing bed bjc/74R -+ 2 - rest, bed
sores and potential thronmbosis are problenms. The exercise device of the.
invention is also useful in providing gentle but effective exercise for
such. patients and in avoiding and/or alleviating such problens. 5

The present invention provides a therapeutic exercise device operable by at ,
| east two portions of a human body,_sai d device conprising two closed 1
containers formed fromflexible, substantially inextensible sheet naterial

and havi ng substantimIWEHBR%EEHEJ@iE&EﬁCESEcDENEﬂEﬂners being 10 | ocated

one above the oiher oMekBnBO;ihilhe i68MUALERE! €8 an exercise

device. The exercise device of the invention is especially
suitable in the prevention of venous thrombosis in persons

5 confined to a particular stance or position for considerable
periods of time, e.g. in wheelchairs, in bed or during
- prolonged travel. The exercise device of the invention also
finds use in the physiotherapy of patients recovering from
illness or surgery. | |

10 . R.E.C. Collins, S. Field and W. Castleden, B.M.J. 2,
1478 (1979) have reported that venous thrombosis and
subsequent pulmonary embolism occurs after prolonged
sedentary travel. Such thrombosis can be avoided if normal
blood-flow is maintained. Normal blood-flow can be

15 maintained by exercise. There is therefore a need for an

' inexpensive, simple, guiet, soft, pliable, light-weight,
‘portable and hygienic exercise device which can be used
during periods of prolonged travel. Such a device is
provided by the present invention.

20 In addition to prolonged sedentary travel, similar
problems are likely to occur also in geriatrics and persons
oécupied in sedentary trades or professions. The exercise -
device of the invention finds use in theée applications.

~In post-operative and ill patients undergoing bed

bjc/74R




féfllled wthfluidto partlally pressurise the interior of said upp =
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tof one paleast ©Wo bafipartments by partitions; and each of said
compartments being in direct fluid communication with at
least one other of said compartments via at least one
passage to restrict the flow of fluid between said

20 compartments in response to an external force applied to at
least one of said_compartments_by movement of one of said
human body portions to reduce the volume of said one
compartment, whereby. the remainder of said compartments

_ expand in volume thereby exerting a movement inducing force

25 on the other ones of said-human body portions. )

It is preferred that the exercise device be provided
with a valve whereby it may be partially inflated with, or
emptied of. the preferred fluid, air. '

The exercise device is especially useful to persons

30 engaged in prolonged sedentary travel, and is preferably-of 
such size that, when deflated, it may be folded to
approximately the size of a man's handkerchief. 1In use,
this device is semi-inflated, and placed under the feet of a
seated traveller or other user. Pressure with one foot on

35 one compartment transfers air to the other compartment
thereby raising the foot thereon. A pedalling or jogging on
the spot movement is thus obtainable. All joints from tces

- to ankle, and knee tO'hip-experience movement and &zlteration




tendQQ/transpIant on one ankle that use of the exercise deV|ce enabled the
pati et to get some hip extension and 10 foot plantarfl exion which
novenents were desirabl e post-operation. Prelimnary tests into the effect
of this device on vascular circul ation have been conducted using the
Dopple;tultra sound techni que. The tests have indicated that 15

circul®fion increased 7% after 5 @ nut es exerci se by heel -toe action t he
exerci se device. This indicates tHat” 5 minutes use of, the-exercise device
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20 ust the. hei iR LRnATT, eRtH Tikin dRa mstastodt: HHeL deThe 08 11 aid | -
comMmuni catasmuldag hoiganilattiver have beemt ednduthedadisingrane Doppdemr ef er abl y
.takes tr"%féygnéguﬁé“iechniqﬁe. The tests have indicated that
15 circulation increased 7% after 5 minutes exercise by

‘heel-toe action on the exercise device. This indicates that

5 minutes use of the exercise device approximates to a walk

of 200m. '

Whilst the exercise device is described above in

20 relation to use under the feet of a seated user, its use is
not restricted thereto. It may be used, with corresponding
‘alteration of size if necessary.'under any parts of the body
whether the user is in a seated or lying position, e.g. '
under the calves, thighs, buttocks, lumbar regions,

25 shoulders or meck. It also finds use in exercising the
hands and fingers where one compartment is held in each hand
and air squeezed to and fro between the compartments.

The degree of inflation in the device is preferably
75% to ensure that some of the air displaced by pressure on

30 one compartment by a heel, calf or thigh reaches the
compartment-under the other heel, calf or thigh.

The partitions between tha compartments can be
non-linear. When used under calves or thighs, the legs are
thus prevented from slipping into the partltlons.

35 This device has been found useful in the prevention of
the onset of venous thrombosis in the lower legs and '

pressure injury, which are frequent complications of

immobility and bed-rest.




i rabovenenti oned second contai ner which, as well as pernitting heig
#gdjlust ment . .provi des insulation agai nst transferred inpact. Preferred
@ododi rents of, the invention will now be described with reference to
i*ngs in which: 10 Fig. 1 illustrates the first enbodi nent
present invention, Fig. 2 is a seq;i&thhrough-the line IllTa-11la of
1, Fig. 3 illustrates a second enbodi nent of the present 15
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art ment 35 hefghty dadivstment., erevides Besulation ggaimapfransfierrrdind

t conpart nefjjpaix are in direct communication with each other via
pasdage 36. The right_ conpartpent 35 and the | ower, contaj ner 38 are

provi ded with val ves BFeafefredenbodinents 9% the, inyertion L APLRE ¢ o
be used primaridesdnildd wih soefSeréndédctsithe nIraeinds oin fulii¢leg exerci se.

ohe e Hees Poun AEgt S IGRERILE by AL TRHBEIAENE OF fladdlt
- footicauses fl Uniwentidmw from t he conpartnent under the foot into the
Prosbure s appli ed dkfio 1o 8 F 0o ARLRIgR ARG P e e B g Oe.
The $levi ce has B¥Faddi ti onal advantage that it can be -5- adjusted to
takejin to account digf@renti Phust fateéli ALH6¢ONS embodiment of the present
- 15 invention, and ' ’
Fig. 4 is a section through the line IVa-IVa of Fig. 3,
Figs. 1 and 2 depict an embodiment where the exercise
device 31 is formed from three sheets of plastics material, -
an upper sheet 311. a middle sheet 312 and a lower sheet
20 313. Partitions 33 are formed by welding sheets 311 and 312
together, and the device 31 completed by joining sheets 311,
312 and 313 by perimeter welds 32. The exercise device 31
ig thus divided into an upper container having a left
compartment 34 and a right compartment 35, and a lower
25 container 38. The left compartment 34 and right compartment
| 35 are in direct communication with each other via passage
36. The right compartmentIBS and the lower container 38 are
ptovided with valves 371 and 372 respectively.
_ This device is designed to be used primarily by
30 persons in the sitting position for leg exercise. The user
places both feet on the partially inflated upper container
of the device, one foot on each compartment, and by exerting
pressure with one foot causes fluid to flow from the
. compértment under the foot into the other compartment
35  thereby exerting a lifting force on the other foot.
Pressure is applied sequentially by each :oot thereby

exercising the legs.
The device has'an additional advantage that it can be

e
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fws being used by shorter persons and uninflated or partially inflated
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' container 48 are p:ovided w1th valves 471 and 472

respectively. _
~ This embodiment can be used in like manner to the
- embodiment of Figs 1 and 2, container ‘48 being uninflated or
20 inflated to a greater or lesser degree to raise or lower the
legs of the user under which the exercise device 41 is '
placed. | | o
_ To be useful for exercise purposes, it is important
that there be sufficient inhibition to flow of fluid between
25 - compartments of the exercise devices of the invention that
fluid in one compartment is not immediately displaced by
" placing one body portion on that compartment with little or
no force being applied.
It has been found that the average force applied by
30 the foot of a seated healthy human adult on one compartment
of the device depicted in Fig. 1 is ébout'70Ni30N. A
convenient size for use by travellers of the dgvice of Fig. 1
is such that when the upper compartment is semi-inflated
with fluid, it contains 2.0 L +0.2 L. On such an exercise
35 device; it has been determined that with the device iesting
on a surface under the feet of a seated average healthy
adult, left foot on left compartment 34 and right foot on
right compartment 35, the left foot fully depressed,

:5f vari ous users. Lower contai.ner 38 can be fully inflated when the deV|ceg*£-
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troke of exercise will-fully depress the right foot in 0.58 to 0.7s
THETeby di'splacing 0.7 L [erf] O1 L (about 30% of the total volune o
fldidy to the left conpartment 34 5 when the perineter of the
icrgss-section of the passage 36 is about 38 mm In the device of Fig. 3,
twe-passages 46 are shown between eaehépair of adjacent conpartments 441

angh442, 442 3%145&1@90' $54n00efafe cIbL8 G5 LAE EEGRE! £BbE! Yol gpROEC
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crgss-sections of the passages 46 are al so g nni g e stroke_of
151 exerci se303nofcthentetdd valymesof fiugd) F? EHB f BecgﬁBﬂQEPQEH Mat
t hils does not wiean thbabeembcaseoenthbecdousceecasodeocrthcdpamde asel s

abdve is restr o] stroking rate of 0.4s to 0.8, this wll be,
however, the 3@@&3 8Enﬁglnun1rate of exercise achi evable on 20 t hose

devii ces by the averigethseGQVinsreﬁfFiqt Bs tworpassagescd6rare shown in
the exercise dayi e Qﬁﬁﬁrghﬂﬂ be EaﬁabHKE”EbﬂBarEﬂSnEQtihlaiﬁ& Qizcrﬂi%

section of the passage or passages nmpartments LS suc

that, on applF@étﬁ§i-oPn§n4§$eF&§e‘§3 FBFEeésﬁiﬁefFFSP‘EBﬁﬁ&FYﬂiRF‘B?eﬁ

i rst. bogy PoRbiroRget By bhﬁehekeBebavétiﬁbaﬁoﬁuéﬁtﬁbeft of! ﬂmnéaerrwsal d
f|r§t conmpartnment to gghlev exercise_is and

I't |shoul d be &FShHER3SAY HBﬁeegie gﬁaPPPﬁg fRvERERBNA |g°ﬁ8? F@sFﬁFcted to
exerci se devi exerbdgiengeviick 38 a headthy aﬂumtossneeorabngmi.phsshge or

enti on,  caReARcBoPEthas Pilep EBpT pef s EAFECbE L AE LEGRRThot Eong of

ent i on, duse In es or
“wi'shi ng to i nthevpaskagesf #6nage, alronabohitcd8enma pasiagbeostsntﬁlef

Crops- seql 0Nyt cdgs! kAR B Achi@ve®in 6128126 Hogee o-be applied for
nmorje strenuous exer
: It should be emphasised that this does not mean that
exercise on the devices as described immediately above is
' restricted to a stroking rate of 0.4s to 0.8s, this will be,
) ‘however, the average maximum rate of exercise achievable on
20 those devices by the average users thereof. ' _

It is therefore preferred that, in the exercise
devices according to the invention, the total area of cross
section of the passage or passages between adjacent
compartments is such that, on application of an'average

25 force on a fitst_compartmént by a first body portion, the
" time taken to displace sufficient fluid from said first.
~ compartment to achieve a stroke of exercise is between 0.4s
and 0.8s. It should be emphasised, however, that the
invention is not restricted to exercise devices having such
30 an area of cross-section of passage or passages betwaen
adjacent compartments. The exercise devices of the
invention, can also find use in the training of athletes or
by persons wishing to improve their fitness, in which cases
a passage of smaller cross-sections is desirable to require
a greater force to.be'applied for more strenuous exercise.

- appllcatlon of an average force by the tight foot to effect a S|nfle




7 CLAINB 1. A therapeutlc exerci se deV|ce operable by at
tions.of a human body, said device conprising two closed containers
fo red fromflexible substantially 5 i nextensi bl e sheet material and

haV|ng substantially the same shape, said cont ' ocated one, '
above the other with no fluid conmunication berEH u Iﬂﬁntalnerq
_the~upper one of said two contalners being fil ! s parti

pre§5ur|se the interior of 10 = sdid upper contai-ner wi'th the pressure
. therein being less than that requi rgnatmMs make said upper container rigid;

bartit) ons: and bnon & UiktAReEd Maefiiad v ide SPELLHY A
communi dedst twd rptmtimtof)m lokan bddpaishid demmammmrﬁ;sing a at -
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vol um%‘tQI @I&ﬁ@dm%mﬁﬁmr% r?oé@mr&% bovd tahéal d f

conpar ne S i n_vo] une ther xerting a nove i nduci ng force on

the ot hé&t® fﬁ#‘if ‘29 aﬁt’e‘{rea‘é'(ﬁce as clained in

claiml mﬁﬁem etmnqrpemrcsm et smlm mmmmarsirigar i ntroduci ng
fluid 2 i n V, 0 ' The

~ devi ce ]bll ‘#%%‘dﬂfurjf%ﬂq)r#s&%géﬁzﬁ#o&énﬁ%f?o%e‘%go%@%&éfal%f cont ai ners

i ndlmdessaid/aipmenmmtaihtet mxthiu:he\gpféssmre ntherein rheind nkegs uid from

said lo | ﬁ&*&ﬁ rgdg N9 30
achi eve\(ljﬂ{)y i nt rO(rFé? ﬂe%‘?w d i nt o and re é%/ll%o ufdﬁ%%m%mﬁ ower _
cont ai n&ippeE COHW%\}? eing fornedeinto, %‘hyl%%t oFWQ [RORPAL tRents > o 3°

wher e:j n I;shzfd r\%ﬂ-‘ arid reac‘in of sdRd C@?ﬁhﬁ@rﬁﬁeﬁ@'ﬁ’@ﬁg Ni RNy B o; thed35
precedi er ei n, sai per contai ner conpart ments forne
by a si rél dgaﬁmqwa"s‘aﬁxh ‘Y)irfgjp |%§P®t oﬁ‘fng t hr ough sai d

pariis t i @ompartments via at least one passage to restrict the flow

of fluid between said compartments in response to an
external force applied to at least one of said compartments
by movement of one of said human bbdy portions to reduce the
volume of said one compartment, whereby thg remainder of

20 said compartments expand in volume thereby exerting a

' movement inducing force on the other ones of said human body
portions. h | | ' '

. 2. The device as claimed in claim 1 wherein said
upper container includes a wvalve means for introduéing fluid

25 into, and removing fluid from said upper container.

' 3. The device as claimed in claims 1 or 2 wherein
the lower one of said containers includes a valve means for
‘introducing fluid into, or removing fluid from,_said lower

'~ cohtainer, height adjustment of said upper container being

30 achieved by introducing fluid into, and removing fluid from,

said lower container. '

4. The device as claimed in any one of the claims
1l, 2 or 3 wherein said fluid is air.
5. The device Was claimed in any one of the

35 'preceding claims wherein said upper container has two
o compartments formed by a single partition, said one passage
comprising an opening through said partition. '
o 6.  The device as claimed in any one of the

| east two. -



' The deV|ce as cIalned I n any one of the - 8 - preceding clalns

erei h sai-d upper contalner is forned into four conpartments. which
compartments, ar€ arranged in tandem each of said conpartnments bei ng
separated fromthe next adjacent conpartnent by one of said partitiong,
7. Jhe device as claimed in claim6 wherein said partitions are non- ar
-and\gach of said partitions includes two of said passages. 8. The device
as clainmed in any one of the preced rgg <l ai ns wherein the cross secti onal

area of the, or ch sa ef er mi ned by the u
e of " s, 1t e, SR e d e T G Y, e
bet ween adj et mmmﬂmmss Mtﬁr«ﬂbwdﬂmﬂumtam tar zanged arn suf ficient

fslegioﬁdget ﬁ%nﬁnﬁj ?Q&Pr eV| ce JA@HGP% |n %We pr ececf ng

cl ai ns wher giexts Adjacenty maasnmnﬁ;cmpmn@spta |parthtongent . 10. A .
therapgitic exerC'ﬁe d%&%eiﬂhe 20 Y iAd dP mrﬁameawumdwmd

Cpect {1 cat | RATELE vaheh 358, FRA AR 9% S4HA FARS LIRS of [ ginal
typeecriptwﬁndunaegmﬁuurbﬁadsﬂaayayukgﬁﬁs whi ch are dlfflcult to read. The
orL 91l {YPeSCT L - A I A, o 4V e g
- claims wherein the cross- sectional area of the, or each,
10 passage is determined by the uninterrupted extent of the
corresponding partition and restricts the flow of fluid
between adjacent compariments whereby the time taken to -
‘transfer sufficient fluid between said adjacent compartments
is from 0.4 seconds to 0.8 seconds. |
15 9. The device as defined in any one of the preceding
claims wherein said lower container comprises a single

compartment. .
10. B therapeutic exercise device substantially as
1 herein described with reference to Figs. 1 to 4 of the
20 accompanying drawings. '

' !'ne t-zt of the :poeitica.tiun has been Teproduoed by photocopying the sppliocants original
‘typesczipt. It may ooatsin & few anendments which sre d{fficult to read, ™he original

typescript ocmtaining thess asenimants mxy be s.upoo'ud oz the premises of the Patemt Office
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