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100011Vari ous enbodi nents relate generally to a massagi ng device. 5

BACKGROUNR ¢ 8Q9212Y¥t h the current hectic lifestyle, nostrREesnbBoossent
| onger hours at work. Thus, nost people may suffer from body aches
regardl ess whether their jobs are nenial or desk-bound. Massagi ng
devices provide a neans for the people to relieve the body 10aches
and to energize fatigued body parts. Massagi ng actions perfornmed by

t he massagi ng devices also help to inprove blood and | ynphatic

circul ati on. [0003] Sone exarTMfg%S m%@l%‘ﬁ(@i ng massagi ng devi ces
are full body massagi ng devi ces, hand nmassagi ng devi ces, and foot
massagi ng devi ces. The existing massagi ng devi ces generally have a

pair of massagi ng arrangenents for nmassagi ng a particul ar body
TECHNICAL FIELD

[0001} Various embodiments relate generally to a massaging device.

BACKGROUND
[0002] With the current hectic lifestyle, most people spent longer hours at work.
Thus, most people may suffer from body aches regardless whether their jobs are menial
or desk-bound. Massaging devices provide a means for the people to relieve the body
10 aches and to energize fatigued body parts. Massaging actions performed by the
massaging devices also help to improve blood and lymphatic circulation.
[0003] Some examples of the existing massaging devices are full body massaging
devices, hand massaging devices, and foot massaging devices. The existing massaging
devices generally have a pair of massaging arrangements for massaging a particular body
15  part. Each massaging arrangement typically includes rollers (as described for example in
US Publication Neo. US 2005/0159688 A1), massage nodes (as described for example in
US Patent No. US 6,733,466 B2), vibration elements (as described for example in US
Patent No. US 3,220,405) and/or airbags to achieve massaging effects (as described for
example in US Patent No. US 5,762,618).
20  [0004] Even though users in general are satisfied with the massaging effects of the
existing massaging de\./ices, there still remains a need to further improve the effectiveness

of massages provided by the existing massaging devices.



15 part. Each massagi ng arrangenent typically includes rollers (as
descri bed for exanple in US Publication No. US 2005/0159688 Al),
massage nNe@gs1api1sescri bed for exanple in US Patent NecrG200/660990466
B2), vibration elenents (as described for exanple in US Patent No. US
3,220, 405) and/or airbags to achi eve massagi ng effects (as descri bed
for exanple in US Patent No. US 5,762,618). 20[ 0004] Even t hough users
in general are satisfied with the massaging effects of the existing

massagi ng devices, there still g need to further inprove the
ef fecti veness of massages pr ovi d m exi sting massagi ng devi ces.
2 SUMVARY 0005 Accgr di ng_t f| rst ?g:godl ment of. the pres en

i nvent i o9 ét‘ﬂ‘é@fsﬁ %d“B‘FIE\? PreSHlJUYFREEY G TRATSASIG degice

ar r angengprovigedeThe %ﬁsa&‘ﬁ% Q%Yd‘ieri@ B A hBATa AR T e LRt
5 arrangenent being adaPt ed to jointly nmassage the sarre bod part
dri vi ng mewurging GHARSSMEHT tthe (I Messa@ind AT LIgSTIRY and, Frashe
second massagi hg arrangenent, the dr|V|n% nmeans belng conflgured to
nmove § hearfangementghying 8@“ r?oawg@%massa% e, same bERAY Nats SHYRR gneans
arrangenment in essentially opposite directi ons Wi th respect to each
ot her. Tévanédtedsto theaBrstighssaging areangrmenh andithyg seased geesasias ABAEEyEigthe
arrangenent being novable in 10 essentially opposite directions with
respect drvieswhanstbieing configuprdde ine thesliraiginpyagies rearsepent gpphHigisecond
directions to a body part. The inventors have found that the
massagi ngaseging asatgamenin sisewially oppasite diseatians with zspect b esel other. The
circulation flow of the body part to be nmassaged, thus achieving a
much nor frst elagsaging ammoigemebetridethe vecond giasepgifel aoangéroent tiiag yseeble m 5
[ 0006] According to a second enbodi nent of the present invention, a
mass @i nessehtiuily eppasite divecticeswith frspavh sseagh oghed ean wevide slastdging actians s t
nmassagi ng arrangenent consisting of at |east one airbag and a second
massagi nig opposite géreivhs corisids panhe inattordast foand that the atpssaging agtiongt
massagi ng arrangenment and the second massagi ng arrangenent

in opposite directions can enhance blood circulation flow of the body part to be

i ncl udes a f| rst massagi ng arrangemant and a second ”BSS%% ?fﬁé’é“égi ng

massaged, thus achieving a much more relaxing and a better massaging effect for the
users.

15 [0006] According to a second embodiment of the present invention, a massaging
device is provided. The massaging device includes a first massaging arrangement
consisting of at least one airbag and a second massaging arrangement consisting of at
least one airbag, the first massaging arrangement and the second massaging arrangement
being adapted to jointly massage the same body part; a controller connected to the first

20 massaging arrangement and the second massaging arrangement, the controller being
configured to inflate the first massaging maﬁgement and the second massaging
arrangement in such a manner that arterial blood circulation is enhanced by one of the

first massaging arrangement and the second massaging arrangement and venial blood



bei ng adapted to jointly massage the same body part; a controller
connected to the first 20 massagi ng arrangenent and the second
massagi ng vah bapaeaepnt, the controll er being confi guredpie®ssicadibadogeot he
first massagi ng arrangenent and the second nassagi hg arrangemnment in
such a manner that arterial blood circulation is enhanced by one of
the first massaging arrangement and 1he second massagi ng arrangenent
and venial blood WD 2011/112147PCT/ SG2010/ 000090 3 circulation is

enhanced .by. t.he. ot her the fir ssaqging..arr

econd rHBEPhS SRS Gnilt o T B P ABREE bl bl
massagi ng device, the first massagi ng arrangenent and the second
massagi nlgasé‘?%amﬂ?e ‘an be noveabl e along a sane plane 5 in

alignment _with ortion of a bod art to be ssaged.. The fir.st
massagi n0&4r an]g‘eﬁt&n?“s‘én?}“‘?oﬁlé}“%c n errﬁ??&é‘f‘ﬁggeg?cfea @Bt TAS0END) e
along a sanme plane in alignnment, with a portion of body part to be
mas s agedarFERACRIE &R ‘hﬁé"’s"&ﬁ‘g?afséglﬂ% a’ﬁ‘ﬁﬁgfpé‘?‘ﬁﬁﬁn %mﬁvﬁ&aﬁoﬂétai - 9138? anar
surface area of the body part, The body part to b ssaged can

i ncl We Bhaligsmert withed A9 Renl athPé‘YV\%IéP gﬁdnfsﬁ%g egﬁ? t%gtr MASSATTE e.
10 [0008] In the second enbodi mrent of the massa inq devi ce, $he.

ai r bags @rangepeent japd thensesenthMagraging AHGRIFEITE BAUCaPlfAlong B SGTC BIE0F i
second massagi ng arrangenent can be arranged along a sane plane in

al i gnnenaligament with & peréien f 2abadydgertyier be mEpstagedrgas 2HeW Mapprgeh iRIDe par t
to be massaged can include the back, the abdonmen, the waist and the
neck, f operfoxmedp a substqntialiiopleparsrfager aspef the dodyrberdi Therodgmat fR b¢ j r st
massagi ng devi ce and the second massagi ng device, the first massagi ng
ar r angenmassaged gan inelude theheacky theshdimay, the iy andbihe neskefosgoMYd t 0 each
other such that the first massagi ng arrangenent and the second
nmassayi n[§oeslr anketie secoad gadedimenb el the anassaginepdeviags e pihagsTefdhe fipss
massagi ng arrangenent and the second nmassagi ng arrangenent bei n%
opposed essegind) avaripementaand the airbags of the second massaging arrangement can be

arranged along a same plane in alignment with a portion of a body part to be massaged.
The body part to be massaged can include the back, the abdomen, the waist and the neck,
for example.

15 [0009] In an alternative embodiment of the first massaging device and the second
massaging device, the first massaging amangement and the second massaging
arrangement are opposed to each other such that the first massaging arrangement and the
second massaging arrangement engage a body part to be massaged. The first massaging
arrangement and the second massaging arrangement being opposed to each other can

20 allow massages to be performed on two opposite sides of the body part. Therefore, the
first massaging arrangement and the second massaging arrangement are adapted to
engage an extremity of the body. The extremity of the body can include a foot, a calf, a

hand, an upper arm, a lower arm and thighs, for example.



20 al l ow nassages to be perfornmed on two opposite sides of the body
part. Therefore, the first nmassagi ng arrangenent and the second

massagi ng vao tangeaent are adapted to engage an extrem pyrRtadiheodoady .
The extremty of the body can include a foot, a calf, a hand, an
upper arm a lower armand thighs, for exanple. WO

2011/ 112147PCT/ SG2010/ 000090 4 1001041 n one enbodi nent of the first
massagi ng device, the nunber of sets of a first kind of nmassage

element fhhhe [l dslRESAM HAnEHLPRISIRAL 18RL, IGLAMBDS s oRlor 381 O

a second ssage el enen cond’ nassagi ng arrangenent
can be ejther the same or.different. .For ex h [ gi ng
arrange n]IQH& oig’ﬁssﬁ%e\/%elﬁ?n? nglse ttjlrf LBSEae %Taggeangg# ?frlds{he E‘P%EE%#{ S%Z’g gge

el emrent and i he. second ssagi arrangenent can have. at e e
set of asceddrpd R Wﬁssﬁg"%@?’gﬁg ISS?‘P@H IaSPRE A PRE B 8%%%?6}%% Qof
the first massagi ng device, the first kind of massage el ement and the
second ki&He %#%%é?gggée’@f“@?& Hhe Teshmaseaetie FEPEHE %aé‘%\?"%?ﬁ%alsﬂ?"g rsgtﬁt .
Any ki nd of suitable nassage el en%ﬁ%s cq%a be used as the fi rﬁt Ki nd
of messatfe? 8rskadiofapassaes 9ment apb i RFPME B IRRSATRS N A S M e
exanpl es of the massage el enents include a roller (as described for

exanpl e lenst s o0 7 €AY MAsEpES B 50688 Al ), massage nodes (as
described for exanple in US Patent No. US 6,733, 466 Bag,néa vi bration
1C fﬁ

el ement [0441ldeskr prseembodimenk ok gheefifsh mpgsaging dryiofyshe 2 DRSELC and
an airbag (as described for exanple in US Patent No. US 3 762, %8) :
15[ 0012] ¢lpmentand thsserond kind of magsegs Flementeas be githes thysoine ar difiggpnt. Any
orientations of the various sets of the first kind of massage el enent
of the fkindwof pitshlggnasepea clemegisrrente aprd asitbe {irst kind of sessese plebplf 8 cond
kind of massage el ement of the second massagi ng arrangenent are
possi®| ethe@egonéd kindsif anassage elpments Seme ramples ofghe presageelomentk inghidep
massage el enent of the second massagi ng arrangenent can be_ di sposed
bet ween toller G dpssribed fopwexample in US Publication No. US 2005/0159688 Al), massage
nodes (as described for example in US Patent No. US 6,733,466 B2), a vibration element
(as described for example in US Patent No. US 3,220,405) and an airbag (as described for
example in US Patent No. US 5,762,618).
15 [0012) In one embodiment of the first massaging device, any orientations of the
various sets of the first kind of massage element of the first massaging arrangement and
the various sets of the second kind of massage element of the second massaging
arrangement are possible. For example, the at least one set of the second kind of massage
element of the second massaging arrangement can be disposed between the at least two
20  sets of the first kind of massage element of the first massaging arrangement.
[0013] Any kind of driving means can be used to move the first massaging

arrangement and the second massaging arrangement. For example, the driving means can

include a gear mechanism attached to each of the first massaging arrangement and the



20 sets of the first kind of nassage el ement of the first nassagi ng
arrangenment. [0013] Any kind of driving means can be used to nove the
first masspg@hfigndiyAangenent and the second nassagi Nng apiFRESEBIS00007O"
exanpl e, the driving neans can include a gear nmechani sm attache(imto
each of the first nmassaging arrangenent and the WO

2011/ 112147PCT/ SG2010/ 000090 5 secon®l massagi ng arrangenent.
Alternatively, the driving neans can include a gear nechani sm

attached to both the first massagi ng ,arrangenent and th n
massagi M§eHdr BAtTaFIRG AraResHER; Tﬁée%bq"lg?/l?'hg‘erfggﬁ%g TSRS Bt %81?.13'%: %cgeﬁﬁe at
| east one notor connected to fhe gear. 5 mechani sm., Any kind of .

U t abl SMIRBTSHRES o POBHE 5t BRCLFE AT EREGA oM ren] SHICHPE be
used for the driving nmeans. For exanple, nore than one notor may be
connect T3 geRHE gear mechanism Alternatively, a single notor may be
connected to the gear mechanism [0Q015]1n one enbodi ment_ of the first
nmassagi ni§OtHvi cBhe drivinggaeans paciiEherdnglu ait}?éfftﬁa%gmg’rf’?ﬁfte‘gg?ct ° fBhber
attached to the at |east one set of the second kind of nmassage,

el emént mechanisms Avy kiad 98 switallerairaneeaetferfehe molps@) and Bg geadp sm
rotatably connected to the notor and the first rack menber. [0016]1n
one enbodinrhenisedstor thealriving gneans Fon graneplel anare than premgOE My PE FaHestY
further includes a second rack nenber attached to at |east one set of
the firsto the ganmedasisugdltmatvdyentsingle Hhier iayske aermselgd () the gear
arrangenment, and a further second rack nenber attached to at |east
one f urtinechasiem. of the first kind of nassage el enent of the first
massagi ng arrangenment. [0017]1n one enbodi nent of the first nassagi ng
devi ce, 0A&S]fi r Bt onmckibndinieat of ghe first massaging device, the gear mechanism

10  includes a first rack member attached to the at least one set of the second kind of massage
element of the second massaging arrangement, and a lead screw rotatably connected to
the motor and the first rack member.

[0016] In one embodiment of the first massaging device, the gear mechanism further
includes a second rack member attached to at least one set of the first kind of massage

15 element of the first massaging arrangement, and a further second rack member attached
to at least one further set of the first kind of massage element of the first massaging
arrangement.

[0017] In one embodiment of the first massaging device, the first rack member is
disposed between the second rack member and the further second rack member.

20 [0018] In one embodiment of the first massaging device, the gear mechanism further
includes a pinion member disposed between and engaged with the first rack member and
the second rack member, and a further pinion member disposed between and engaged

with the first rack member and the further second rack member.



di sposed between the second rack nmenber and the further second rack
menber. 20 [0018] In one enbodinent of the first nmassagi ng devi ce,

t he gear Reebamhsiaf urther includes a pinion nmenber di $peseshibeioeReEN
and engaged with the first rack nenber and the second rack menber,

and a further pinion nenber. disposed between and engaged with the
first rack menber and the further sefond rack member. 6 [00191ln one
enbodi nent of the first massagi ng device, each rack nmenber and each
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[0021] I n one enbodlnent of the first massagi ng device, a rotation of
the | @adr<SBseaiye ek PW“PW@ cl ockwi se direction causes a |linear novenent
of the first rack nmenb in a first direction. [0022]1n one

enbodi O3Bk ¢ e ont pEpodiaEY 8 thediratcvpwsaging Awyies Hedrotamis SRBRRUIRE 1o he

first rack menber in the first direction causes a rqtation of the
pi ni on YR theg fead tspeew of the gear mechanism such that the lead screw rotates in a

clockwise direction and a counter clockwise direction alternately.

[0021] In one embodiment of the first massaging device, a rotation of the lead screw
10  in the clockwise direction causes a linear movement of the first rack member in a first

direction.

[0022} In one embodiment of the first massaging device, the linear movement of the

first rack member in the first direction causes a rotation of the pinion member and the

further pinion member in opposite rotational directions, resulting in a linear movement of
15 the second rack member and the further second rack member in a second direction

opposite to the first direction of the linear movement of the first rack member.

[0023] In one embodiment of the first massaging device, a rotation of the lead screw

in the counter clockwise direction causes a linear movement of the first rack member in

the second direction and a linear movement of the second rack member and the further
20  second rack member in the first direction.

[0024] In one embodiment of the first massaging device, a frame to which the motor

is secured and to which the pinion member and the further pinion member are rotatably

mounted.



further pinion menber in opposite rotational directions, resulting in
a linear novenent of 15 the second rack menber and the ant her second
rack nmenbayohsraiggcond direction opposite to the firstpciiscesiviosiorf
the linear novenent of the first rack nmenber. [0023]1n one enbodi nent
of the first nmassagi ng device, a rotatlon of the lead screwin the
counter clockw se direction causes a7linear nmovenent of the first
rack menber in the second direction and a |linear novenent of the
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and the%eaw'pﬁgepaﬁw%% %@h%g?tﬁé‘ﬁéc e Alp ey DR

2011/112147PCT/SG2010 000 0 7 [0025] 1 n one enbodi ment of the first

nﬁssagln@? TPPREEUVE 17 Sincludes slots for rece|V|ng a portlon of
t he respectlve rack nenbers and for allow ne t of

t he resp@@%? ve MRne sphpgispeat o *8?)%?} P“ﬁsséﬁlégggrﬂ e}f‘?ethﬁm (ajjrfl"‘“g% ‘fe§?
massagi ng deV|ce the frame further .includes a 5 ail_for each
rack rentede mildeigacihiaehmemberalong Wichibs rack WFH\PSHSé“q"F B4R [ 0027]1n
one enbodi nent of the first massagi ng device, the guide_rail is

recei vedl00p7] In one embodiment of the first massaging device, the guide rail is received in
a through-hole of the respective rack members.
[0028] In one embodiment of the ﬁ.rst massaging device, the massaging device
further includes mechanical means positioned to move at least one of the respective sets
10  of the first kind of massage element or the second kind of massage element towards
respective portions of a body part to be massaged.
[0029] In one embodiment of the first massaging device, the mechanical means
include inflatable airbags and/or cam motion means.
[0030] In one embodiment of the second massaging device, ‘each of the first
15 massaging arrangement and the second massaging arrangement consists of at least two
airbags arranged in a stack.
[0031] In one embodiment of the second massaging device, the controller includes
actuation means for inflating and deflating the airbags of the first massaging arrangement
and the second massaging arrangement.
20
BRIEF DESCRIPTION OF THE DRAWINGS
[0032] In the drawings, like reference characters generally refer to the same parts

throughout the different views. The drawings are not necessarily to scale, emphasis



a through-hol e of the respective rack nmenbers. 100281l n one

enbodi mrent of the first massagi ng device, the massagi ng device
further i mnwoodesiznechani cal nmeans positioned to nove apciRasioosweof
the respective sets 10 of the first kind of massage el ement or the
second kind of massage el enent tomaggs respective portions of a body
part to be massaged. [0029]1In one enbodi nent of the first nassagi ng
devi ce, the nechani cal neans include inflatable airbags and/or cam

mot i on n@h@fg% Fén%pdﬁg!ye rrggggceﬁ %9&1 lllmgf?ﬁtm%fthé &%ﬁ@@&ﬂm@ﬁﬁ%ﬁ%ﬂlgnﬁﬁw ce,

each of ag| arrangement “and the second nmassagi ng
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[0034] Figures 2a to 2c show schematic block diagrams of exemplary arrangements

of driving means usable in a massaging device according to one embodiment of the

present invention.

[0035] Figures 3a to 3¢ show schematic block diagrams of exemplary arrangements
10  of a first massaging arrangement and a second massaging arrangement usable in a

massaging device according to one embodiment of the present invention.

[0036] Figures 4a and 4b show schematic three-dimensional views of a massaging

device according to one embodiment of the present invention.

[0037] Figure 5 shows a schematic three-dimensional view of a first massaging
15 arrangement and a second massaging arrangement usable in a massaging device

according to one embodiment of the present invention.

[0038] Figure 6 shows a schematic three-dimensional view of driving means usable

in a massaging device according to one embodiment of the present invention. |

[0039]  Figure 7 shows a schematic top view of a massaging device according to one
20 embodiment of the present invention.

[0040] Figures 8a and 8b shows top views of positions of massage elements of a first

massaging arrangement and a second massaging arrangement usable in a massaging

device according to one embodiment of the present invention.



8 instead generally being placed upon illustrating the principles of
the invention. In the foll ow ng description, various enbodi nents of

t he i nventwomaieiglescri bed with reference to the foll petrRg26l608d0609S,
in which: [0033]Figure 1 shows a schematic bl ock di agram of a
massagi ng devi ce according to 5 one enbodi nent of the present
invention. [0034]Figures 2a to 2c shéw schematic bl ock di agrans of
exenpl ary arrangenents of driving neans usable in a nassagi ng device

accordi Ny 43\,\,0 ﬁ[@? ?%J%ngl Ocﬁfexaatﬂ:ethpere%ﬁgﬁsujnglvﬁ 91 é)OLtQ)QlS&]aFéegdhﬁes

3a to 3c Iagranms of exenplary arrangenents 1

of a first arran e S ¥ﬁ$ enent
usabl e i ﬁaclél T ssa | n a & glgngrg%%lfgl abqe? g%gsag%% (%glrrgg%(’%(;) E)&%
pr esent |n f\tthO?)th es 4a and 4b show schenatic

t hr ee- dlﬁ@ VAR ﬂn saglng devi ce according to one

nbodi t t 00 Fj 5 sh hermt i
oo el onﬁ}gu&fs s P el b SER R A
second nassag%agparrgg gpent usable in a mas %§ g device accordlng
to on® ef3sH e of hrshmaseste FHRPSHTF ﬁn B9 Paiaeae U agesiEnty
massagi ngs B ?Q%%E@%@?%Se’ H60GNE T AR EoTE P B Brop L QR

i nvention, Figure 7 shows a sghenatl t%f vi ew of
nmassagi né(}odé]\“ C@@gecé C}pq;]\@s @Osc]aq.péahc block diagram of another massaging device

according to one embodiment of the present invention.

10 ' DETAILED DESCRIPTION
[0044] Embodiments of a massaging device will be described in detail below with
reference to the accompanying figures. It will be appreciated that the embodiments
described below can be modified in various aspects without changing the essence of the
invention.

15 [0045] Figure 1 shows a schematic block diagram of a massaging device 100. The
massaging device 100 has a first massaging arrangement 102 and a second massaging
arrangement 104. The first massaging arrangement 102 and the second massaging
arrangement 104 are adapted to jointly massage the same body part. The massaging
device 100 also has driving means 106. The driving means 106 is connected to the first

20 massaging arrangement 102 and the second massaging arrangement 104. The driving
means 106 is configured to move the first massaging arrangement 102 and the second
massaging arrangement 104 in essentially opposite directions with respect to each other.

The first massaging arrangement 102 and the second massaging arrangement 104 being



20 enbodi nent of the present invention. [0040] Figures 8a and 8b shows
top views of positions of massage el enents of a first nassagi ng

arr angenemo andiigigecond nmassagi ng arrangenent usabl e ipgTRGHIRSSRIINT
devi ce according to one enbodi nent of the present invention. WD
2011/ 112147PCT/ SG2010/ 000090 9 [0041] Figure 9 shows a schematic

t hr ee- di nensi onal view of a portion a second rack el ement having a
support structure usable in a nassaging devi ce according to one

enbodi nent t he 4

s](c:herr?t i @oYa%Feeén 3?5%@?1%&0?%’:08w elvrvesc 0 [5\8% %‘L r?glﬂ%feﬁgxl%ggg%gl gﬂ%‘e’%gﬁ
of a first mass )

isabl ¢ | FEsEeEIas 80 %gﬂr&@‘@%ﬁ”&oﬁ%& B S EReaeetg] ApReTE™
pr esent hg&entlon H%§ﬁ Figure 11 shows a schenatlc bl ock di agram of
anot her PAHiLAGE ‘according to one enbodi nent of the present

i nvention. 10DETAI ED DESCRI PT| Enmbod f

devi ce wi#olpe EB%&W%H@W 18%{@%(‘%%5%‘?#8&2@ Saét%‘éh@glto ea}cﬁggl
acconpanying figqures. It will be appreciated that th I
descri bebrshapsagesarangenenilf3 @ai#lﬁ%a? %@S%%mmﬁfeﬁtﬁggoﬁ’fﬁggﬁgng

t he essence of the invention '
means 106 also includes at least one (joint) motor 110 connected to the gear mechanism

108.

[0047] In a first alternative of the driving means 106, as shown in Figure 2a, the

driving means 106 has a gear mechanism 108a attached to the first massaging
10  arrangement 102 and a gear mechanism 108b attached to the second massaging

arrangement 104, In this embodiment, the driving means 106 has two motors 110a, 110b.

Each motor 110a, 110b is connected to the respective gear mechanism 108.

[0048] In a second alternative of the driving means 106, as shown in Figure 2b, the

driving means 106 has a gear mechanism 108a attached to the first massaging
15  arrangement 102, a gear mechanism 108b attached to the second massaging arrangement

104, and one motor 110 connected to the two gear mechanism 108a, 108b.

[0049] In a third alternative of the driving means 106, as shown in Figure 2c, the

driving means 106 has a gear mechanism 108 attached to both the first massaging

arrangement 102 and the second massaging arrangement 104. The driving means 106 has
20 a motor 110 connected to the gear mechanism 108. Two or more motors 110 may be

connected to the gear mechanism 108 in other embodiments.



15[ 0045] Figure 1 shows a schematic bl ock di agram of a massagi ng

devi ce 100. The massagi ng device 100 has a first massagi ng

arranggnenﬁoiﬁznﬁnﬂya second nmassagi ng arrangenent 104 pcTthe2dionsdooo
massagi ng arrangenent 102 and the second massagi ng arrangenent 104

are adapted to jointly nassage the sane body part. The massagi ng

device 1
connect e
massagi n
nove t he

00 al so has driving means 108. The driving means 106 is
d to the first 20 massagi ng arrangenent 102 and the second
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[ 0046] The driving neans 106 i ncl udes ear mechani sm 108 att dt
each of ehibedistiassaging sungerperh i Ph A oo SRR B ATASE TR B8R
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| east on
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g arrangenment 104. The driving nmeans 106 al so incl udes 3}
anq prbasipegipepshovngn digwie 3. dhe fist mpssagingrarressif 44 derhthe

second massaging arrangement 104 are arranged such that the first massaging
arrangement 102 and the second massaging arrangement 104 are moveable along a same
plane in alignment with a portion of a body part 302 to be massaged. The body part 302
to be massaged is typically but is not limited to a “planar” body part such as the back, the
abdomen, the waist and the neck of the body.

[0052] In another embodiment, as shown in Figure 3b, the first massaging
arrangement 102 and the second maséaging arrangement 104 are opposed to each other
such that the first massaging arrangement 102 and the second massaging arrangement
104 engage a body part 304 to be massaged. The first massaging arrangement 102 and the
second massaging arrangement 104 are adapted to engage an extremity of the body. The
extremity of the body includes a foot, a calf, a hand, an upper arm, a lower arm and
thighs.

[0053] Further, the first massaging arrangement 102 may include at least two sets of a
first kind of massage element. The second massaging arrangement 104 may include at
least one set of a second kind of massage element. The at least one set of the second kind
of massage element of the second massaging arrangement 102 is disposed between the at

least two sets of the first kind of massage element of the first massaging arrangement



[0047]In a first alternative of the driving neans 106, as shown in
Figure 2a, the driving neans 106 has a gear nechani sm 108a attached
to the fimed20me3pagi ng 10 arrangenent 102 and a gear nechackaondddb
attached to the second nassagi ng arrangenent 104. In this enbodi nent,
the driving neans 106 has two notors 110a, 110b. Each notor 110a,
110b is connected to the respective ]ﬁear mechani sm 108. [0048]1n a
second alternative of the driving neans 106, as shown in Figure 2b,
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directions with respect to each other, the two sets 306a, 306b of the first kind of massage

element of the first massaging arrangement 102 and the one set 308 of the second kind of
10 massage element of the second massaging arrangement 104 are also movable in
essentially opposite directions. The two sets 306a, 306b of the first kind of massage
element of the first massaging arrangement 102 are movable in a same direction. The two
sets 306a, 306b of the first kind of massage element of the first massaging arrangement
102 and the one set 308 of the second kind of massage element of the second massaging
15 arrangement 104 being movable in essentially opposite directions with respect to one
another may provide massaging actions in opposite directions which may enhance blood
circulation flow of a 5ody part being massaged.
[0054] Various suitable massage elements can be used as the first kind of massage
element and the second kind of massage element. The first kind of massage element and
20 the second kind of massage element include but are not limited to a roller (as described
for example in US Publication No. US 2005/0159688 Al), massage nodes (as described
for example in US Patent No. US 6,733,466 B2), a vibration element (as described for

example in US Patent No. US 3,220,405) or an airbag (as described for example in US



5 of the first massagi ng arrangenent 102 and the second nassagi ng
arrangenment 104. In one enbodi nent, as shown in Figure 3a, the first
massagi ng veo tangenent 102 and the second nassagi ng arr 209862 bH/000%h
are arranged such that the first massagi ng arrangenent 102 and the
second massagi ng arrangenent 104 are, noveabl e al ong a sane plane in
alignment with a portion of a body p%?t 302 to be massaged. The body
part 302 10 to be massaged is typically but is not limted to a

"pl anar” Fﬁg&VNQaﬁé[% ;ﬁl?fi fﬂa&fﬁggﬁgﬁ%sl@a%mqaﬁmf&ﬁ%ﬁg@!eian&m&la he

neck of body. anot odinent, as s in Figuré 3b,
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i ncl udes foot, a calf, a hand, an u rar a.l ower arm an

thi ghs.  [asssTrrPRER g Srdlerfe ShBT h et i ehBte 03 Ey mey
include at | east. two sets of a 20 first kind of massage elenent. The
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di sposed between the at least_two sets of the first kind af nasiage
el enent & 2Pag. picPBPInglAnsfA Wlrakop slegeRband angiybag, and a combmation of a
2011/ 112147PCT/ SG2010/ Q00090 12 104. For illustration purposes,

Fi gure 3eollshyile ibratien slementassagi ng arrangement 102 having two sets
306a, 306b of the first kind of massage el enent and the secaond
massayi niPoatk andeprambedimehthe,frsbkid sbmassags element 2ad isperqnd dringof
massage el ement. The one set 308 of the second kind of massage

el enent oBRssagR elseepingre ramsaditpgatively ithh fesidind ohmapsageiiclsgaeandeneen
the two sets 306a, 306b of the first kind of nassage el enent of the
first nasseard kigd af maysagendement gz diffirent cThusethe first mapgaging grraggement 102
arrangenment 102 and the second nassagi ng arrangenent 104 are _novabl e
i n essentidthey sesppd ghaseagitier awarigerenti ¢4h mag sgleq thaye theg s3me oh elifferente
two sets 306a, 306b of the first kind of massage el enent of the first
massagi ngorabinatione o mass@? elemdenth de.snwllstst ngeRgoMmodese vakwatinnd clringrs, of
10 massage el ement of the second nassagi ng arrangenment 104 are al so
novab$ e eimbags)senti ally opposite directions. The two sets 306a, 306b
of the first kind of massage el enent of the first massagi ng

ar r angemd956J1 02 Figues #roshaise schematiatse-dimesionadrfionT iview obths etiassagdga,
306b of the first kind of massage el enment of the first massagi ng

ar r angendeticel BR. Aheimbdsegiog devietis 3ffemnéntediie thefoondf kilegimadsaging devipe

el ement of the second massagi ng 15 arrangenment 104 being novable in
essent i akdy, Thp pepsinbsBaging éoidectO has b first empeging tacrangeenean4dZhand ansegond
provi de massagi ng actions in opposite directions which may enhance

bl ood ci mfakHaging @irafigemenpfi0da The dyighmal poshipngn of HesSagmdssaging arrangement

20 402 and the second massaging arrangement 404 before the operation of the leg massaging
device 400 are shown in Figure 4a. The first massaging arrangement 402 is at a bottom
position while the second massaging arrangement 404 is at a top position before the leg

massaging device 400 starts operating. The first massaging arrangement 402 and the



[ 0054] Vari ous suitable nmassage el enents can be used as the first kind
of massage el ement and the second kind of massage el enent. The first
ki nd of magsagenehienent and 20 the second kind of nassage/seb@osfno
include but are not limted to a roller (as described for exanple in
US Publication No. US 2005/0159688 Al ), massage nodes (as descri bed
for exanple in US Patent No. US 6,73% 466 B2), a vibration el enent
(as described for exanple in US Patent No. US 3,220, 405) or an airbag
(as described for .exanpl e i 13. Pat.ent .No.
Ther ef or Y LaPFagpe ﬁrrrqfnigf?@?&ﬁ Zn?(:?reogdaﬁgg’g g%éoelm lg#%ﬁgd %rlgéaﬁﬁ%gﬁyd%ar%ut
isnot [imted to . nore tha ne roller, nore n e vibrati
ef enont | AB ST ERTG oote 4ry G pmeop BT 407 BIERE ateold Blgifne
airbag, a conbination of a roller and an airbag, a conbinatio f a
vi br at i oHTAEBEREN (4047t ananged SAEh ﬁ‘é%g‘eaﬁéto??ﬁﬁsﬁ%% %mﬁe“gn%%oﬂ%e ®and
a vibration elenment. Simlarly, a set of a second Ki f ssage
el enent ¥PA90d MEFHERE AEngemenh A04 Tssags 1 r@“l“ﬁ’én‘)fgﬁl@qfe%frﬁ@ro?l%ﬁor e
t han one vibration elenment, a conbination of a roller, a vibration
el ement emepdiments.r kg frs marmeinat pEmegpeny AR | @ L ssepndi FSEnG
conbi nation of a vibration elenent and an airbag, and a conbination
of a rol treangement 404 ravrbsterarged femasiage diffpontportans she dstBodi nent, the
first kind of massage el ement and the second kind of nmassage el ement
are samel00&7} er Figure 2 Ishows packemete Urperdinsnsinea sagye of (s Bt MEpvIcinfe
second kind of massage elenent are different. Thus, the first
massagi ngragemeny &R and a spondasspaing arasameR S94dnils smbedigentethe firh4
may al so have the sane or different conbinations of nmassage el ement-s
(e.g. ronhsaging pusmagent®ddes twa sataffoen4ibaafeniisst kindg of magags clement
[ 0056] Fi gure 4a shows a schematic three-di nensional front view of the
nmass il n¢0& &k diest kDGl of Fhassaps shansinh 0% isva xodlet. Eaghrist dfeamtteeh phthe fisstt or m
of a | eg massagi ng devi ce

kind of massage element 408 includes two rollers 408. In other embodiments, other

suitable massage elements can be used as the first kind of massage element 408. Some
examples of the first kind of massage element 408 may include but are not limited to
massage nodes, a vibration element or an airbag. Each set 406a, 406b of the first kind of
15 massage element 408 may include but is not limited to two or more vibration elements, a
combination of a roller and a vibration element, a combination of a roller and an airbag,
and a combination of a vibration element and an airbag.
[0058] The second massaging arrangement 404 has one set 410 of a second kind of
massage element 412. The second kind of massage element 412 is a roller. The set 410 of
20 the second kind of massage element 412 includes two rollers 412. In other embodiments,
other suitable massage elements can be used as the second kind of massage element 412.
Some examples of the second kind of massage element 412 may include but are not

Jimited to massage nodes, a vibration element or an airbag. The set 410 of the second



400. The | eg massagi ng device 400 has a first massagi ng arrangenent
402 and a second nmassagi ng arrangenent 404. The original positions of
the first ,Ag arrangenment 20 402 and the second i
arrangenegﬁ§§§%ggggbre t he operation of the |eg nassag?ﬁaégggpg%m%bo
are shown in Figure 4a. The first massagi ng arrangenent 402 is at a
bottom position while the second mask¥agi ng arrangenent 404 is at a
top position before the | eg massagi ng devi ce 400 starts operating.

The first, sagin rra nt .402 and.t he .. I
2071/ 112 KHIRETHGEES FPBh 050 m% EDE T AnBS AR R P SRR o
adapted to jointly massage the sanme . bod art. As shown in Fi.gure 4b,
Ehet i s HomE SR PARCR AP A G AR Aaneib AL A g Lo Had
arrangenent. 404 are arranged, sych that the éirs massagi ng

ar r angen@hirbhgoand Aombmaten of A IHHANLLIF T 27 %H@%W%nt 404 massage the
calf portions of the legs. In other 5 enbodiments, the first

massagi n§P0aP} anddaest 411‘82’féh‘°d se9qed dduedoRf nﬁaéé@agqlﬂﬁenéﬂrl%rﬁeﬁi‘é Fecoad4
can be arranged to massage different portions of the |egs. )

[ 00573 Fi guapsesing gﬁm&m&ms‘%ﬁMmOéeé prtweendherivrsiet 00 A0ER Obthe fifst kindy st
massagi ng arrangenment 402 and a second massagi ng arrangenment 404. In
t hi s enboflinatsage elementi408 of thedgapismping HEARGURTH 302162 offigs empriligents
406a, 406b of a first kind of massage el enment 10 408. The first kind
of massatje fisemessaging@rrangemento(2eand the serond masgEing Aregeremt (b mayr st
ki nd of massage el ement 408 includes two rollers 408. In other

enbodi mehaw, ditierhatroumber efisbte ofitis Siusy &ind| of meassase elgmenteand shecseepndking ofj r st
ki nd of massage el ement 408. Sone exanples of the first kind of
massage elassapeeledOS respsctively] ude but are not linited to massage nodes,
a vibration elenent or an airbag. Each set 406a, 406b of the first

ki nd1of [0060] In this embodiment, the first kind of massage element and the second kind of

massage element are the same. The first kind of massage element and the second kind of
massage element may be different in other embodiments. For example, the first kind of
massage element is a roller and the second kind of massage element is a vibration
element. Further, in this embodiment, the first massaging arrangement 402 and the

15 second massaging arrangement 404 have the same combination of massage elements, i.e.
two rollers. In other embodiments, the first massagiﬁg arrangement 402 and the second
massaging arrangement 404 may have different combinations of massage elements. For
example, the first massaging arrangement 402 may have sets of two rollers and the
second massaging arrangement 404 may have sets of a roller and a vibration element.

20 [0061] Figure 6 shows 'a schematic three-dimensional back vi;:w of the leg massaging
device 400. The leg massaging device 400 has a driving means 502 and the driving
means 502 has a gear mechanism 504 and at least one motor 506 (e.g. one motor 506)

connected to the gear mechanism 504. The gear mechanism 504 is attached to each of the



15 massage el enment 408 may include but is not limted to two or nore
vi bration el enents, a conbination of a roller and a vibration

el enent inat4 on of a roller and an airbag, and i han
of a vi brgst](?gdrmé{}gﬁlent and an airbag. [0058] The secondgﬁgfgggdé?ﬂg@h%
arrangenment 404 has one set 410 of a second kind of nmassage el ement .
412. The second kind of nmassage el en®nt 412 is a roller. The set 410
of 20 the second kind of nassage el enent 412 includes two rollers
412. I n other enbodi ments, other suitab]e massage el ement éan bef\
used as fifemessesing aRpRaIERt Higand dhe %ﬂ"‘é‘ﬁ’le‘ﬁ?ss@@?g TEIPEmERE 05 (Aedailseol; o
second kind of massage el ement 412 may include but are n%’ limted to
massage whighavill he dessrihed lgisel kangsat meshanismay0f fagya finsh gack gembgryp (§rand e
second 15 kind of massa?e el enent 412 may include but is not Limted
to two or leagrserewi Hilanoraablie Penmesiedsto the e 308tand fbo firsh rack mpegpber A o

vi bration elenent, a conbination of a roller and an airbag, and a
conbi nat The gedfr mechitsmt 504 nfurhesrineindes ridsespnda rack agemen $324 b aduatther 1 0
of the second kind of massage el ement 412 of the second 5 nassagi ng
ar r anfjemembndiGukk nentbies pdbe Thb drsteedk mémabar 98 de tispered hetwaeshe seconfe
first kind of massage el ement 408 of the first massagi ng arrangenent
402. |In eicherembabiidi aedths furtheesdcondaackmembayiShigb-ar r angement 402 and

t he second massagi ng arrangenent 404 may have different nunber of
sets of {[0062f i r The geardnahanias $04jelse ieheies agpidon memberdifd aad aduriher
massage el enent respectively. 10 [0060]In this enbodinent, the first
kind of pm&magenter 6vinThapitdioneentbechidd ikdisgbsed batwemagd eedagedwith thee
the sane. The first kind of nassage el enent and the second ki nd of
massage @hseraRtmérmber (568 dindl filer eaond raclo hteatber fitad The fitrther pimionememipire,
the first kind of massage elenent is a roller and the second kind of
massage 6ianeisposeddberivdehaini @hgazkd Mithithe Brst rdvkrmerhber t5A8 and teddithent |,
the first nmassagi ng arrangei nent 402 and the 15 second massagi ng

ar r angengibndfidék hembet J1@bsane conbi nati on of nassage el enents, i.e.
two rollers. In other enbodinents, the first massagi ng arrangenent
402 and {due3pecand maseagRabar 56 EaNEplurdly offaseth V€ and hfpdurelity of
conbi nati ons of nmassage el enents. For exanple, the first massagi ng
ar r angenghiovéOa 8 Bdvd kR 536,1522 Of th et kark hhibeAsts. Thessenback massagi ng
arrangenent 404 may have sets of a roller and a vibration el enent.

512a has a plurality of teeth 524 and a plurality of grooves 526 at one side 528 of the
15 second rack member 512a. Similarly, the further second rack member 512b has a
plurality of teeth 530 and a plurality of grooves 532 at one side 534 of further second
rack member 512b. The pinion member 514a has a plurality of teeth 536 and a plurality
of grooves 538 around a circumference of the pinion member 514a. Similarly, the further
pinion member 514b has a plurality of teeth 540 and a plurality of grooves 542 around a
20 circumference of the further pinion member 514b.
[0064]  The pinion member 514a is engaged with the first rack member 508 and the
second rack member 512a such that the plurality of teeth 536 of the pinion member 514a

is received in the corresponding grooves 518 of the first rack member 508 at the side 520



20 [0061] Figure 6 shows a schematic three-dinensional back view of

t he | eg massagi ng device 400. The | eg nmassagi ng device 400 has a
driving mgag$29p1#nd the driving nmeans 502 has a gearPEE@EQQb@&%§p4
and at | east one notor 506 (e.g. one notor 506) connected to the gear
mechani sm 504. The gear nmechanism 504 is attached to each of the WO
2011/ 112147PCT/ S&010/ 000090 16 firslt7 massagi ng arrangenent 102 and

t he second nassagi ng arrangenent 104 (details of which wll be
described | ater). The gear nmechanism 504 has a first Q? k nenper. 508
and a | eefgths @irgvipckimembar 208 130¢ it Bi5 feEewantiBe £FpeY §7t§r° 5‘%% seeRpf Tagk
first rack nenber 508. The gear nmechani sm 504 further i clqggs a
second r memberetiBerThs phyalifi@ &eﬂlﬁlﬁrﬁr‘h%ﬁ@b@@ﬁﬂlemﬁﬁﬁmg@rs‘ 128 % The
first rack menber 508 is di sposed between the second_ rack. menber 512a
and the fherfiriieackgesaied S0%hend tﬁ@m@htssquwh pobebihyrreopd ek sBlEn 14 504
al so includes a pinion nenber 514a and a further pinion menber 514b.
The pi ni am reveivbém thd daresppnding gowwes FStoldherpizipymemgeigddawi th the first
rack menber 508 and the second rack nmenber 512a. The further pinion
nmenbes 1M063}4b Banibirlypiseciirthet pieon merdbernijdhdsl eniaded twith fher &t pagkk
menber 508 and the further second rack nenber 512b. 100631The first
rack menhemb&®8hadtha fipther sicbadrac member$ 134 Guchriaht shetleralifly iof (eethf540
grooves 518 at two sides 520, 522 of the first rack nenber 508. The
second r afthe faitee pinkih2merhlaes 5a4¥p lisrcedivedyinake tamsponSing sonveaShl of ity
of grooves 526 at one side 528 of the 15 second rack nmenber 512a.

Sim | arl figst trik figmbbie 508 et ahel sidacie2mefriter fifst Yackh asmbep|S08 anidt i
teeth 530 and a plurality of grooves 532 at one side 534 of further
second r agiesponahigr grohdb 53T tigd furiher seeotierack hkmbien$12b. (The rdlrelity off
teeth 536 and a plurality of grooves 538 around a circunference of

t he phni EBHMEBRE hSHdEraciSnBinbar 308, at tHeasidels22hud thepfinsi mok member 508148 has
a plurality of teeth 540 and a plurality of grooves 542 around a 20
ci rcunf epRI@akty drhect 53¢ BE thepluith@nsettmidheck mtdber 512b are received in the

corresponding grooves 542 of the pinion member 514a.
[0066] The leg massaging device 400 includes a frame 544. The motor 506 is secured
to the frame 544. The pinion member 514a and the further pinion' member 514b are
15  rotatably mounted to the frame 544. The frame 544 has slots 545 for receiving a portion
of each of the first rack member 508, the second rack member 512a and the further
second rack member 512b and for allowing the movement of the first rack member 508,
the second rack member 512a and the further second rack member 512b during the
operation of the leg massaging device 400.
20 [0067] The frame 544 has a guide rail 546 (see Figure 5) for the first rack member
508, a guide rail 548 (see Figure 5) for the second rack member 512a and a guide rail 550
(see Figure 7) for the further second rack member 512b. The guide rail 546 is received in

a through-hole 552 (see Figure 5) of the first rack member 508, the guide rail 548 is



[ 0064] The pinion nmenber 514a is engaged with the first rack nenber
508 and the second rack nmenber 512a such that the plurality of teeth
536 of theypbdliRpsenber 514a is received in the correspRebilg000090
grooves 518 of the first rack nmenber 508 at the side 528 &%D !

2011/ 112147PCT/ SG2010/ 000090 17 of the first rack nenber 508 and in
the corresponding grooves 526 of thel8econd rack menber 512a. The
plurality of teeth 516 of the first rack member 508 at the side 520
gfe c E) ES ]; %%clsg}v&é ?‘}gg Fh%é ro(ljleSg) é‘r QedF it 21% SBl,?lfl rtlﬁé' s!e;[:c}ﬁdor];clé[ Iglgxta!;'er{sa%ﬂ a,oafnd tﬂbee

fe receil the"corresp g grooves 538
of the pinjon er 514a. .5[ 0065] Si.m | ar t he further pinign
merbor SEAE el SO b a et iR e pepie ok Yintmch 6 hTies P esk ner
second rack .ne r 512p sugch that the pl lity of teeth 540 _of the
Fur ther BHEHTEShS BB eib Rl P Ciask FEROmIObHLS SsPreRonarRe JibBtbs
518 of the fiyst racgk nber 508 at the sjde 522 of the fjrst. rack
menber 508 ‘IHﬁw?riSFf"’P éacgg‘?ﬁﬂg’@bglr?gﬁ %ﬁamgy@&%/fé%ea%% opg thepgsPeoiive gBide 2tk ond
rack menber 512b. The plurality of 10 teeth 516 of the first rack
nmenbe? 5086at the side 522 of the first rack nember 508 and the
plurality of teeth 530 of the further second rack nenber 512h are
recei ved (0468} he Ip eng @ahndimentghe)leg snassagmgleyice #Pbinpludesancchaniend means 5
[ 0066] The | eg massagi ng devi ce 400 includes a frame 544. The notor
506 is s&eqirs n)oThm@ea»ﬂawel means arhposHionph i MEYRBE twa Aets 4A%R dhed of
further pinion. nmenber 514b are 15 rotatably nounted to the frame
544. The tie &rse kg4 ofy sassapotelensat @&r(l-?-e@éiroﬁ% 4881 of o Airss fmasgagipeof
the first rack nmenber 508, the second rack nenber 512a and the
further gwengsthentdR andtgeet S0 thamsgconsrkind ofonisprge elrmepptigneatthofwo he
first rack nmenber 508, the second rack nenber 512a and the further
secondl r adlerséi?) of tiBIReondumassaginghatrangementi48h towardhrespestivarpartionsi ofgr
devi ce 400. 20 [0067] The frame 544 has a guide rail 546 (see Figure
5) for thedy patfe.g deds inghiseembolBnent) tguliedwassagetl. Burgmeehanichl yeans MHYy f or

the second rack nenber 512a and a guide rail 550
include but is not limited to inflatable airbags and cam motion means.

[0069] Figure 7 shows a schematic top view of the leg massaging device 400. The
first rack member 508 is attached to the set 410 of the second kind of massage element

15 412 (i.e. the two rollers 412) of the second massaging arrangement 404. The second rack
member 512a is attached to the set 406a of the first kind of massage element 408 (i.e. the
two rollers 408) of the first massaging arrangement 402. The further second rack member
512b is attached to the set 406b of the first kind of massage element 408 (i.e. the two
rollers 408) of the first massaging arrangement 402.

20 [0070]) In more details, the rollers 408 of the first massaging arrangement 402 are
attached to support structures 602, 604 of the second rack member 512a and support
structures 606, 608 of the further second rack member 512b respectively, and the rollers

412 of the second massaging arrangement 404 are attached to support structures 610, 612



(see Figure 7) for the further second rack nmenber 512b. The gui de
rail 546 is received in a through-hole 552 (see Figure 5) of the
first rac 508, the guide rail 548 is 18 recei I
through-thQE@Eﬁﬂ?gge Figure 5) of the second rack nen%g?ﬁg%gg?m%%h
the guide rail 550 is received in a through-hole (not shown) of the
further second rack nenber 512b respé2tively. The first rack nenber
508, the second rack nenber 512a and the further second rack nenber

512b are vaple |j r ong the res jve qui rail 5546. .
D0008T 1 1 OB Wt N i, e Py machanten S dg ot o it fep assiging
nechani cal neans (not shown). The nechani cal ns are.positioned to
move t he “‘Fﬁi&ﬁ?@f’%g%@%ﬁ{t aee&?an%maf%@nsiamgemeﬂ “ﬁaéﬂs%gfefa&‘f £ 408

(i.e. the rollers 408) of the first ssagin arraannent.402 and the
set 410 SP3thesesendyaek wrmbrraf24and 2 rapkanemvepsidhme two 10
rollers 41%) of the second massagi ng arrangenent 404 towards

respect i [@73br t iThssupporhstpshe @?f%é.sﬁonfiéﬁé‘ memles;Sd 2% ARb e FEPRYE ¢ o
be massaged. The nechani cal nmeans may include but is not limted to
i nf | afablstucine 586 of thedfhanspesnd sackraember 5[l &0 adjqhi age fusther ey o the
schematic top view of the | eg massagi ng device 400. The first rack
menber 508ving nepansiRe arepivotally atachedi toorthe secoprbraglemenberidil Arjansk therfthery e
el enent 15 412 (i.e. the two rollers 412) of the second nassagi ng

ar r angensedond 0ack TimbereZPadesractivelye liberef@e.2the isuppart stietue 662 apd tret
406a of the first kind of nassage el enent 408 (i.e. the two rollers
408) of tstgpoftistrectureedds agi moveanivaisidy almut refpiRtiveTpivotipeintd (e, 6¥cond r ack
menber 512b is attached to the set 406b of the first kind of nmassage
el enent 4082[i . Detdibeftthwoopertibe pf the 08 mefsagihg dévigestO0rras desgiihry in the
arrangenment 402. 20[0070]In nore details, the rollers 408 of the
firstiOomadebgiing arrangenent 402 are

[0073] As shown in Figure 8a, when the leg massaging device 400 starts operating,
the support structure 602 of the second réck member 512a moves away from the original
position (as shown in Figure 7) and moves pivotably about the pivot point 614 in a
direction as indicated by arrow 902. The support structure 606 of the second rack
15 member 512b moves away from the original position (as shown in Figure 7) and moves
pivotably about the pivot point 616 in a direction as indicated by arrow 904. The
movement of the support structures 602, 606 is actuated by the mechanical means (e.g.
inflatable airbags and/or cam motion means). For example, inflatable airbags may be
disposed in the support structures 602, 606. When the airbags are inflated, the support
20  structures 602, 606 thus move in the respective directions as indicated by arrbws 902,
904.
[007'4] Therefore, the rollers 408 attached to the support structures 602, 606 thus

move towards the respective portions of the body part (e.g. tibialis anterior muscles of the



attached to support structures 602, 604 of the second rack nenber
512a and support structures 606, 608 of the further second rack

menber 512b,hegReSE7 vely, and the rollers 412 of the s%gg%%ﬂﬁﬁg&ggjng

arrangenent 404 are attached to support structures 610,

the first rack 508. Thus, the gear nechanism 504 is connected to the
first massagi ng arrangenent 402 and €fe second massagi ng arrangenent
404 via the first rack nmenber 508, ‘the second rack nenber 512a and
the further_second rac r b. [0071] The support structuyre 602
of the sdeShtP P%E‘I%S%‘ﬁﬁé‘{f‘gg‘?@és g‘#ﬁ“f"ﬁ edsig %F‘ﬂPPS“s*?‘PEFB’EeEIP&&% B8 t he
further second rack nenber 512a, which are further away fraomthe
driving FE%he 2%18%3@10&%8? BYCPSpres PR Sk dipialis atnF‘Félo’éé‘E’\é\ﬁas Péé%? gtrifer
512a and the_ further second rack nmenber 512a respectively.. Therefore,
the suppdrevids propderabin and sifeqtive maepsass ﬁSs%qct}cﬂxﬁrl@ﬂefea“Oé of Hhsfarst

pi vot ably about respective pivot points 614, 616. [0072] Details of

t he oper amaiswsmsfanm&eme@w%é&mrﬁgeraém fabegygongrraassaging drsagemant 40t

10f ol  owi ng. [0073] As shown in Figure 8a, when the | eg nassagi ng

devi cé 40@ystrap eroutheespectiveportions ob g hedy past (egcless)do borasspgadhe second
rack menmber 512a noves away fromthe original position (as shown in
Fi gure 7)00AH niRhesupparbstaiotuyes $#03,406tdaw bpifiudter pwivert togarisithe rgspective
direction as indicated by arrow 902. The support structure 606 of the
second r @okioh$ ofidirebbedysibdivated \baysrespraljvef aroawst $@6, G D gandathe pdiesr tsuppert as
shown in Figure 7) and noves pivotably about the pivot point 616 in a
di r ect i ontraguren 604 HOBJ6IPy 683 caaval @0k méhel tovasinn resfectiveepatigns mf tthe
structures 602, 606 is actuated by the nechanical neans (e.g.

i nf | at ablbedypia bagmssapetl or dicahonsohdioatedrbgmespectivorarrewa 908,912} A4, #K1abl e
ai rbags may be disposed in the support structures 602, 606. Wen the
ai rbd@s Similarhf ltixt ecbvetnbre Suthpaupport structures 602, 604, 606, 608, 610, 612 is

actuated by the mechanical means (e.g. inflatable airbags and/or cam motion means). For
example, aitbags may be disposed in the support structures 602, 604, 606, 608, 610, 612.
When the airbags are inflated, the support structures 602, 604, 606, 608, 610, 612 thus
move in the respective directions as indicated by arrows 906, 908, 910; 912,914, 916.

15 [0076} The respective rollers 408, 412 attached to the support structures 602, 604,
606, 608, 610, 612 may move towards the respective portions of the body to be massaged
and ﬁay apply pressure on the respective portions of the body part to be massaged. For
example, the rollers 408 attached to the support structures 602, 606 may apply pressure
on e.g. the tibialis anterior muscles of the legs, the rollers 408 attached to the support

20  structures 604, 608 may apply pressure on e.g. the gastrocnemius muscles/calf muscles of
the legs, and the rollers 412 attached to the support structures 610, 612 may apply

pressure on e.g. the gastrocnemius muscles/calf muscles of the legs.



20 structures 602, 606 thus nove in the respective directions as

i ndi cated by arrows 902, 904. [0074] Therefore, the rollers 408
attached gy tfig pyprort structures 602, 606 thus nove LeyRESR b0
respective portions of the body part (e.g. tibialis anterior nuscles
of the 20 legs) to be nassaged, The rollers 408 attached to the
support structures 602, 606 may exer2l a sufficient anount of pressure
on e.g. tibialis anterior nuscles of the legs to provide a
confortabl e and_effective nmassage. As,such, the rallers 408 of the
first mal9a8i ngFigrse Wéﬁtgafﬁ?%&ﬂ’ﬂeef‘il}@e?%‘?’}a Ylgwd’% y4 pBﬁIOPWg%éE‘%?Hg
massagi ng arrangenent 404 5 may wap around respective portions,of

t he bodyragamember §12a hayde the spRPOFRGYEIO04 6@?5?1%'1 405 ammf%edo to-the
structures 602, 606 can be further nmoved towards the respective,

por t i onssupport peudhie $04-ndiecaechenien) mearsed inpetahle AHRAESAYE O §3B MO t he
ot her support structures 604, 608, 610, 612 can al so be noved towards
the respeettisy@opthowinhisy b¢ pesitionsdinthe sippert pirresng aef Wheaithegeshapeal

i ndi cated by respective arrows 908, 912, 914, 916. 10 Simlarly, the
novengnt mednsi(he islppde eirksgs) s cam eaptigD meag(ig achgisl, the(BpPosHSructBrE PO 5
actuated by the nmechani cal neans (e.g. inflatable airbags and/or cam
not i on nmaysjove fory droanHeegosiion vagbowmin Bigudi 8aplostbe ppsitiethes Seppont
structures 602, 604, 606, 608, 610, 612. Wen the airbags are

i nf| at edFightee8bstupporetths tespretive Bdle6408, t068Yls U80GsPesHB:; patians of fie hadys
nove in the respective directions as indicated by arrows 906, 908,
910, 912parBibdbe nkéged ThE 6676ipplibeior the pdet support stidcgrres 6013860646408, 610,
attached to the support structures 602, 604, 606, 608, 610, 612 may
nove towarxls the respective portions of the body to be nassaged and
may apply pressure on the respective portions of the body part to be
massaged{oof8Ir eRafeping, backeo Figuteedls tORpport aitivades 602, 1604, :0ppafid; 610,
structures 602, 606 may apply pressure on e.g. the tibialis anterior
muscl es @f2 tag th@@Shackhe the kdspesivéd PBsitidrsaashedwhaint Figurs Lapior dire2@ons
structures 604, 608 may apply pressure on. e.g. the gastrocnem us

nuscl es/ galchtelY$ edspectioé afrdies 9079809, and A @1s3li7ers 412 attached to the
support structures 610, 612 may apply pressure on e.g. the

gast r ocngypt gs mMomed 8%/ eRdrk 40841k ese ff the Rapiotigs posili¥ds as shown in Figure
2011/ 112147PCT/ SG2010/ 000090 21 , .

8a, the motor 506 drives the lead screw 510. At the start of the operation of the leg

15 massaging device 400, the rollers 408 of the first massaging arrangement 402 attached to

the second rack member 512a and the further second rack member 512b are at a bottom

position while the rollers 412 of the second massaging arrangement 404 attached to the

first rack member 508 are at a top position (see Figure 10a). The lead screw 510 is driven

by the motor 506 to rotate in a clockwise direction. The first rack member 508 together

20 with the second massaging arrangement 404 thus moves downwards from the top

position in a direction indicated by arrow 1002. The first rack member 508 moves

downwards along the guide rail 546. The downwards movement of the first rack member

508 causes the pinion member 514a to rotate in a counter clockwise direction and the



[0077] Figure 9 shows a schematic three-dinensional view of a portion
of the second rack nenber 512a having the support structure 604. The

rol | er 40%,6501?;#2@9)1% to the support structure 604. T?%’{H@Sﬂ]@fﬂéoﬁﬁl

nmeans (e.g. I nflatable airbags and/or cam noti on neans not shown)
may be positioned in the support structure 604. \Wen the nmechanical 5
means (e.g. inflatable airbags) or c#nnotion neans is actuated, the
support structure 604 nmay nove away fromthe position as shown in
Figure 83 to the positiqgn_as shown i igure 8b ta nove th

respect i %WBPIP@P mgyaber \lz\ﬁ’r‘if?sm'iaﬁemraé;ioﬁg&' Jhregion: ?%%%ec%th rtaﬁiemﬁ%lﬂv
part to be massaged. The sane applies r the other support

st ruct ur 4% the fu ,sece@%fadsmn%@ff%‘*g f[‘f{ g’@f’éﬁ%@?@ﬂ?‘ﬁﬁ& Bt 928 % ur e
8b, the support structures 602, 604, 606, 608, 610, 612 nay v,ﬁ1 back
to the raspeaprds Svg thedvtomspositignin arfireptqn wdisated B droge 108 The

i ndi cated by respective arrows 907, 909, 911, 913, 915, 917.

[ 0079] Oneesondeack rembeis5 14pgnd thy furthepseropd ek memb S IR BOFHER YA ERONgs

shown in Figure 8a, the notor 506 drives the |ead screw 510. At the
st art 5of thelvespepvesridomils548.60] eg 15 nmssagi ng devi ce 400, the
rollers 408 of the first nmassagi ng arrangenment 402 attached to the
second r &180hentie fi5st zack arrthbieh 208 andtthesecemlprgaging Hrangpbelt 484 mevesr e
at a bottom position while the rollers 412 of the second massagi ng
ar r angendpwnwgds att! ledyadachghe hettony pesitionaetd the seeond 588 ragrebend14s, thep
position (see Figure 10a). The lead screw 510 is driven by the notor
506 to r dirtiee seqond wtloakenibse Sd#b eod i tbe . firfhmassagisg aravgenohide? BOS
together 20 with the second nassagi ng arrangenent 404 thus noves
downwar dspardsnuttiighdyoqeach the top position, as shown in Figure 10b. The motor 508 then
10  drives the lead screw 510 such that the lead screw 510 rotates in a counter clockwise
direction. A rotation of the lead screw 510 in the counter clockwise direction causes the
first rack member 508 and the second massaging arrangement 404 to move upwards from
the bottom position in a direction indicated by arrow 1006. The first rack member 508
moves upwards along the guide rail 546. The upwards movement of the first rack
15 member 508 and the second massaging arrangement 404 causes the pinion member 514a
to rotate in a clockwise direction and the further pinion member 514b to rotate in a
counter clockwise direction. The second rack member 514a, the further second rack
member 514b and the first massaging arrangement 402 then move downwards from the
top position in a direction indicated by arrows 1008. The second rack member 514a and
20 the further second rack member 514b move downwards along the respective guide rails
548, 550.

[0081]  Limit switches (not shown) are disposed at the respective top and bottom

positions of the first rack member 508, the second rack member 514a and the further



position in a direction indicated by arrow 1002. The first rack
menber 508 noves downwards al ong the guide rail 546. The downwards
movenment Qfobdig1fhist rack menber 508 causes the pini oBc-RREDAD 0GR
to rotate in a counter clockw se direction and the 22 further pinion
menber 514b to rotate in a clockwi se direction. The second rack
menber 514a, the further second rack®nenber 514b and the first
massagi ng arrangenent 402 thus nove upwards fromthe bottom position

in a direction indicat rrows, 1004. .The .secand. rack nenbe 1l4a
and "t he GBI BEuBRd T b BEHSEReR R A OR AR dov b EaRg e
respective guide rails 548, 550. 080] The first. r nmber . 5 and
the secot S?Fﬁggé?ﬁkﬁlj’ F”r%@éﬁgﬁ%te ﬁgf%ﬁr ﬁ%f) fa%mwa?fg’gﬁhﬁ%’eﬁe%&@%hach
the bottom positiogn, and the secqond rack_ nenber_ 514a, .the.further
second rienectiEnioabotianm wosiHens; Fased; nstusinfosngiondrop theHatsRtichisoBhoy e
upwards until they reach the top position, as _shown in Fjgure 10b.
The not omoBOFP irah detyrming s timpdo| et dEvpe s leed serer $ifatn ¢ fitigrenty
screw 510 rotates in a counter clockwi se direction. A rotation of the
| ead Bcrwietiong dirctiondi.e diont deckPissdR pPudergiqckwise avd Hiae ¥ded) fhEoye et
rack nmenber 508 and the second nmassagi ng arrangenent 404 tQ nove

upwar ds firsbrack irentber $Qnfi.poEeme ftamto; hettamarnd evigei vsiFa), il Enmare B¢ sasondy
1006. The first rack nmenber 508 noves upwards al ong the guide rail
546. Theraclpwambisr Tide endthe fugther $ecord ragk member 514b ﬂr?r-rg'ém tep® hoHgm and
second massagi ng arrangenent 404 causes the pon nenber 514a to rotate
in a cl ovkewsea)dFudet, tn limitcswitakesfagntakserprepient ba fngt rraedy memiagy 308, thet at e
in a counter clockw se direction. The second rack nmenber 514a, the
further seashtick asdmbreFidér astithe farthert sgeorfd ragk membsn §i 4y framy avgBinent
402 then nove downwards fromthe top position in a direction
i ndi bat ebeybyd therrespsctiv® @¢/boflom meitions andiibis prevdpe posiblradearigeto thdlsg
further second rack nmenber 514b nove downwards al ong the respective
gui de r ainhsagid devi0100] BGAditibn,rntopsivaltepdreler (anshowhpeam)bezttechdd spthsed -
at the respective top and bottom ‘

motor 506 and can be used to determine a travelling speed and a position of the first rack

member 508 at any point of time during one cycle of leg massage.
[0082] One cycle of leg massage is completed when the first rack member 508 and
15  the second massaging arrangement 404 return to the original top position, and the second
rack member 514a, the further second rack member 514b and the first massaging
arrangement 402 return to the oﬁgiﬁal bottom position. The cycle then repeats again.
[0083] During each cycle of leg massage, the rollers 408 attached to the secc;nd rack
member 512a massage the right side of the right calf as the second rack member 512a
20 moves up and down along' the guide rail 548. The rollers 412 attached to the first rack
member 508 massage the left side of the right calf and the right side of the left calf as the

first rack member 508 moves up and down along the guide rail 546. The rollers 408



positions of the first rack nenber 508, the second rack nenber 514a
and the further 23 second rack nenber 514b. The Ilimt swi tches can

det er m ne ywé 241881547 st rack nenber 508, the second rackcFRERAL/OSOHA
and the further second rack nmenber 514b have reached the respective

top/ bottom positions. Based on this information fromthe [imt
sw tches, the notor 506 can deternmim the time to start driving the
| ead screw 510 in a different 5 rotational direction (i.e. from

cl ockw se_t ounter .cl ockw se and, vi versa) .t e e fd rack
member Soseped B B fishet SEoirToRPam g Theath ede Mg ah0F 8 Sllest he
second rgc nber 514a and t further cond. rack nmepbe 4b (i . e.
from topt S F?&Ee}}ewg%@?% H)O.Vesl'—‘{?ratnﬁgf“,mta}?é‘gl 9 dﬁég%; 1thes can

al so prevent the first ‘rack menber 508, the second rack ne r.hlda
and the 1498ther I%é‘t"éﬁé‘etﬁ‘i% Iih%@ﬁg’eﬂogsitfﬁﬁh‘f‘{]@rﬁ rSYORAT T g@i% t he
respective top/bottom positions and thus prevent possible d s to
the I og feoubgrk ey ¢asnn hepllsdgh atered b suiRossusiEs &P of et
shown) can be attached to the notor 506 and can_be used t et ernm ne
a tra¥el furthgr eqserdiragh anembeisi2pimassage thaEbiplis @tteqanS%mfet}qG 8 e any
point of time during one cycle of |eg massage. $0082]Cne cycle_ of leg
nmassage raler épfhrttached tartmsupprst strucure Qe the paser Bﬂbnﬁﬁ@eﬁ%%@ﬁﬁdgﬁcond
massagi ng arrangenent 404 return to the original top position,_ and

t he secorddler 4e%kattashtskto the sppport pauctuse H@feef die 1 pegend Fekisemben 212band
the first massagi ng arrangenent 402 return to the original bottom
posi t i onmafage thpdasirachemius ewedeskabigadseles pHb8 depuFhergliendh? aljashed tof

| eg massage, the rollers 408 attached to the second rack nenmber 512a
massage thesupparhstrusivdes @0, G1Beof thegfinst raek member 08 massarsdhe gaskomemisy
512a 20 noves up and down along the guide rail 548. The rollers 412
at t adbednmscle¢dimliimussles pbtbklegenber 508 nassage the | eft side of the
right calf and the right side of the left calf as the first rack
menber SQ@8APVeRAtuhe sank thownduaing wecht ¢xelegof lde massdgeSthe respensive ghmports
408 24 attached to the further second rack nmenber 512b massage the

| ef t si detnefured601, 608, 6Gd, 6085610, 612 may move towards and move away from the

respective portions of the legs at different timing. The rollers 408, 412 of the respective
support structures 602, 604, 606, 608, 610, 612 may exert different amount of pressure on
15  the respective portions of the legs when the respective support structures 602, 604, 606,
608, 610, 612 move towards the respective portions of the legs at the different timing.
[0086] The sequence of the support structures 602, 604, 606, 608, 610, 612 being
moved towards and being moved away from the respective portions of the legs may not
be fixed, i.e. may vary in one cycle of leg massage. For example, the support structures
20 602, 604 may move towards the respective portions of the legs together at time T in one
cycle of leg massage, and the support structures 602, 606 may move towards the
respective portions of the legs together at time T, in the same cycle of leg massage. The

sequence of the support structures 602, 604, 606, 608, 610, 612 being moved towards and



the further second rack nenber 512b noves up and down al ong the guide
rail 550. [0084]In nore details, the roller 408 attached to the
support s 02 of the second rack nmenber 512a a | er
408 attach@gaﬁﬁaﬁ%/ support structure 606 of the 5 fur?ﬂ@&egg@@hsm
rack menmber 512b nmassage the tibialis anterior nuscles of the |egs.
The roller 408 attached to'the supp@st structure 604 of the second
rack nmenber 512a and the roller 408 attached to the support structure
608 of the further second rack nenber 512b nassage the gastrocnem us
nuscl es/ beihg movedt pway §pm the respeptive PREiops of dieslegs maytalsy reditfprsnt 108
support structures 610, 612 of the first rack nenber 508 massage the
gast r ocnewrusycl® ofrlescinessagsa lFor ppsples sheofupphe shaegfgres 60D sHamay MOVE ame
time, during each cycle of |eg massage, the respective support

st ruct ur wsvafild 2he BEPECIGOBtiIGBL tig1logs B1de epgle wblag masore danddhei suppoE
away fromthe respective portions of the legs at different timng.
The rol | grsndds6024 806 afaytthever ewpds theyespagtipo portiony ofctharless tggethergn4,
606, 608, 610, 612 may exert different anount of pressure on 15 the
respest i y@teecydeoodlegfmdshagel Alysnattvely, theseques@ect they suppor ptyndtures 602,
structures 602, 604, 606, 608, 610, 612 nove towards the respective
por ti onseef, 604)%08,619, G2 Helig nibived eands abd being moyOD8GyTen thegeserdive of

t he support structures 602, 604, 606, 608, 610, 612 bei ng noved

t owar ds o€ iNgie MBRCHa@ ba préprapmarhmed, radpasy by eapied toubagoafing heal egs
may not be fixed, i.e. may vary in one cycle of |eg nmassage. For
exanpl e, mhf}8esptpRamiseleted by ba®s 20 602, 604 nmay nove towards the
respective portions of the legs together at time Ti in one cycle of

| eg nmassp@e7] anguikiee, cﬁﬂiﬂﬁ@é&m 316 W€ led s 2the Glfers IR abmcted tothafs t he
respective portions of the | egs together at time T2 in the sanme cycle
of | g MRSEAREber H8 AROME RIRrsCf08tARECIRH B Glel sebdridUaik iemb&(A2a Glitithe 606,
608, 610, 612 being noved towards and WO

2011/ 11244 BGEL @AM AR 3P2b move in essentially opposite directions. The movement
of rollers 412 attached to the first rack meﬁlber 508 and the rollers 408 attached to the
second rack member 512a and the further second rack member 512b being movable in
essentially opposite directions may provide the massaging actions in opposite directions.

15 The massaging actions in opposite directions may enhance blood circulation flow through
the arteries (oxygenated blood) to the body part being massaged and back from the body
part being massaged to the heart through the veins (deoxygenated blood).

[0088] Figure 11 shows a schematic block diagram of another massaging device
1100. The massaging device 1100 has a first massaging arrangement 1102 and a second

20 massaging arrangement 1104, The first massaging arrangement 1102 consists of at least
one airbag 1108 and the second massaging arrangement 1104 consists of at least one
airbag 1108. The first massaging arrangement 1102 and the second massaging

arrangement 1104 are adapted to jointly massage the same body part. The massaging



25 being noved away fromthe respective portions of the |l egs may al so
be different for every cycle of |eg nassage. For exanple, the support
structure may nove towards the respective port] e

l egs in o§g§%§%@§gg% | eg massage, and the support stru%%t@ggMg@%$Q%06
may nove towards the respective portions of the | egs together in 5
anot her cycle of |leg nmassage. -Alterrmtively, the sequence of the
support structures 602, 604, 606, 608, 610, 612 being noved towards
and being noved away fromthe respective portions of the |egs y be
pr epr ogr aewiksdl 108radsonkas b eorsrples ékp%o[ﬂw serteller A40G & %P“ﬁ%?é%da@ethﬁ:}’gﬁr am
sel ected by a user. 100871Further, during each cycle of |eg nassage,
the rol | erassagin® atapgehed 1192t ped fthe secopd masseeine nisEnsspe! ahi@4t Hae
rollers 408 attached to the second rack nenber 512a and the further
second r emitoienbd6 i5 Lakfigwedetol inflets Shen fifsh mapsagingoxstangenaing 4493 ankthe The
movenment of rollers 412 attached to the first rack nmenber 508 and the
rol | ers &@8ndambsegingl atrangeents 4 rinl swick manme glhat Btorial Hhapdi dsulpiign Her
second rack nenber 512b being novable in essentially opposite

di r ecs i oashaniaey Wr ond de thehBrstramsaging gracgdnoms 102 aod pbs stcondlinrassegingns .
15 The massagi ng actions in opposite directions may enhance bl ood

ci rcul at u@mgbhaw 104r mdgheridieblasd eirdudsiof ax ypbamed dybtheadiier taf thévdirdiody
part bei ng massaged and back fromthe body part being massaged to the
heart thiasging beanseinest (0dean)the sbwtimbisagiay arrd@eR8AF 0guThat heashifws a
schemati c bl ock di agram of anot her massagi ng device 1100. The

massagi NghedeietigievldckDOirdubsion if efithcadtinsthgifirg massagine aratgethd@2i0anthea
second 20 massagi ng arrangenent 1104. The first massagi ng arrangenent
1102 congisdl Bl catulh@ash ciiv@cal tytagsctdfBmasagihd errasenat 10%,smdyicag
arrangenment 1104 consists of at |east one airbag 1108. The first
massggi Ngergd. r angenent 1102 and the second nmssagi ng arrangenent 1104
are adapted to jointly nassage the sanme body part. The massaging 26
devi ce 1ifdgopl! St BRsSembsdbritOthk Gist bdddbhginhera@ethien0 11 €2 ofl the Gndssuging
connected to the first massagi ng arrangenent 1102 and the second

massagi Ngeade’ 300§ Have dQdast tHREINAKKBIE QirbRE 1 10D4rdnged N sta3ls Sichilndy,
inflate the first nassagi ng arrangenent 1102 and the second nassagi ng
ar r angemgftsechh fasdhg i GhrafeeTRANEI04 0 Ble rAdskRlingtdevitk 0000 fay Batleal lcagt | S
two inflatable airbags 1108 arranged in a stack. The controller 1106 may include
15  actuation means 1107 for inﬂ_ating and deflating the airbags 1108 of the first massaging
arrangement 1102 and the second massaging arrangement 1104.
[0090] The actuation means 1107 may inflate and deflate the airbags 1108 of the first
massaging arrangement 1102 in a sequence from top to bottom and from bottom to top
alternately, and may inflate and deflate the airbags 1108 of the second massaging
20 arrangement 1104 in a seqﬁence from bottom to top and from top to bottom alternately.
In short, when the actuation means 1107 inflates and deflates the airbags 1108 of the first

massaging arrangement 1102 in a sequence from top to bottom as indicated by arrow

1110, the actuation means 1107 inflates and deflates the airbags 1108 of the second



5 enhanced by one of the first massagi ng arrangenent 102 and the
second massagi ng arrangenent 104 and venial blood circulation is

enhanced QVOE&EuﬂﬁPPr of the first massagi ng arrangene?kmégﬁngﬁ@%%pe

second massagl ng arrangenent 104. That nmeans if the arteria
circulation is enhanced by the first -massagi ng arrangenent 102, the
veni al blood circulation is enhance®7y the second massagi ng
arrangenent 104, and vice 10versa. [0089]In one enbodi nent, the first
massagi ng arrangenent 1102 of the massagi ng device 1100 may have at

| east t weadspging papigemanty HAd 4o p158ueaee afebption © @Pééw}d@t?ﬁy PRAFYY t he
second massagi ng arrangenent 1104 of the nassaging device 1100 nay
have at 1HdasWhenths astuatiompieansdilPpinflates pod daflatesfhe airbags 4108 althe fihe
controller 1106 may include 15actuati on neans 1107 for inflating and
def | at i ngatshgingarbpgment1 N2 b atseaudnce Smnbesoayionigp 8 indiepiedebit a1y 2
and the second massagi ng arrangenent 1104. [0090] The actuati on neans
1107 maylidf et etation dekhal 07 indatgs abd gsiladOde afirbegsel ¥08r oft thergecsadi ng
arrangenment 1102 in a sequence fromtop to bottomand frombottomto
top & t emashghy arrapdmentyl i0Afih atseqeande drofl tap go tbhtomi as brdjeatad BB awdw t he
second massagi ng 20 arrangenent 1104 in a sequence frombottomto top
and fromtep to bottomalternately. In short, when the actuation
means 1107 inflates and deflates the airbags 1108 of the first

massagi Noar]r angeadindt alidmativerofahs egpuepme devioenld @) thoaidmis dbi%st the

i ndi cated by arrow 1110, the actuation neans 1107 infl ates and

def | at esfitshenaatagh@0srdnkOfieraf§ 1 10D amie dendirbags 1108 of the second massaging

arrangement 1104 are arranged along a same plane in alignment with a portion of a body
10  part to be massaged. The body part to be massaged may be but is not limited to a “planar”
body part such as the back, the abdomen, the waist and the neck of the body.
[0092] In a second alternative of the massaging device 1100, the first massaging
arrangement 1102 and the second massaging arrangement 1104 are opposed to each other
such that the first massaging arrangement 1102 and the second massaging arrangement
15 1104 engage a body part to be massaged. The first massaging arrangement 1102 and the
second massaging arrangement 1104 are adapted to engage an extremity of the body. The
extremity of the body includes a foot, a calf, a hand, an upper arm, a lower arm and
thighs.
[0093] While embodiments of the invention have been particularly shown and
20  described with reference to specific embodiments, it should be understood by those
skilled in the art that various changes in form and detail may be made therein without
departing from the spirit and scope of the invention as defined by the appended claims.

The scope of the invention is thus indicated by the appended claims and all changes



WO 2011/ 112147PCT/ S&010/ 000090 27 nmassagi ng arrangenment 1104 in a
sequence frombottomto top as indicated by arrow 1112. \Wen the
actuation eafs hify/ i nflates and deflates the airbags L1R8 (Hf)/oﬁoﬁﬁ)
first massagi ng arrangenent 1102 in a seguence fron1boFton1 0 top as
i ndi cated by arrow 1114, the actuation neans 1107 infl ates and

defl ates the airbags 1108 of the se@8nd 5 nassagi ng arrangenent 1104
in a sequence fromtop to bottomas indicated by arrow 1116. [0091]In
a first alternative, of the nassaghgg evice, 1100 th?.airb S ﬁ}OS of
the fi r svhifheamg imibe pgemefnd 115 ofRIVAlensy ohihg ot &P errTiee
second massagi ng arrangenent 1104 are arranged along a sane plane in
al i gnmeriatepgadtio eB@P@P%h of a body 10 part to be massaged. The body
part to be massaged nay be but is not limted to a "planar” body part
such as the back, the abdonen, the waist and the neck of the. body.
[0092] In a second alternative of the massagi ng device 1100, the first
massagi ng arrangenent 1102 and the second nassagi ng arrangenent 1104
are opposed to each other such that the first massagi ng arrangenent
1102 and the second nmassagi ng arrangenent 15 1104 engage a body part
to be massaged. The first massagi ng arrangenent 1102 and the second
massagi ng arrangenent 1104 are adapted to engage an extremty of the
body. The extremty of the body includes a foot, a calf, a hand, an
upper arm a |lower arm and thighs. [0093] Wile enbodi nents of the

i nvention have been particularly showm and 20 described with
reference to specific enbodinents, it should be understood by those
skilled in the art that various changes in formand detail my be
made therein without departing fromthe spirit and scope of the
invention as defined by the appended cl ai ns. The scope of the
invention is thus indicated by the appended clains and all changes



WO 2011/ 112147PCT/ SG2010/ 000090 28 whi ch conme within the neaning and
range of equivalency of the clains ar® therefore intended to be
enbraced. 29 CLAIMS What is clained is: 51. A massagi ng devi ce,
conpri si ng: a first massagi ng arrangenent and a second
nassaginé%é$ﬂﬂﬁgenent, the first massaging arrangement and the second
massagi ng arrangenment being adapted to jointly massage the sanme body
part; driving nmeans connected to the first nassagi ng arrangenent and
t he second 10 massagi ng arrangenent, the driving nmeans bei ng

conf i gur &dhdt ¢s ¢lmredtidie first massagi ng arrangenent and the second
massagi ng arrangenment |inearly along a sanme plane in essentially
opposite directions with respect to each other. 2. The massagi ng
device of claim1l, 15wherein the first massagi ng arrangenent and the

secong nqssag%ngmgggﬁggggapgoﬁﬁg%hggveabIe along a sanme plane in
alignnment with a portion of a body part to be massaged. 3. The

massagi ng devlicf?rstofnaggagf-n@ a%rangement and a second massaging arrangement, the first

massaging arrangement and the second massaging arrangement being adapted to jointly
massage the same body part;

driving means connected to the first massaging arrangement and the second

10  massaging arrangement, the driving means being configured to move the first massaging

arrangement and the second massaging arrangement linearly along a same plane in

essentially opposite directions with respect to each other.

2. The massaging device of claim 1,
15 wherein the first massaging arrangement and the second massaging arrangement

are moveable along a same plane in alignment with a portion of a body part to be

massaged.
3. The massaging device of claim 2,
20 wherein the body part to be massaged is the back or the abdomen of the body.

4. The massaging device of claim 1,



20wherein the body part to be nmassaged is the back or the abdonen of
t he body. 4. The massagi ng device of cihim 1, 30 wherein the
first massagi ng arrangenent and the second nmassagi hg arrangenent are
opposed to each other such that the first massagi ng arrangenent and

t he second m&?ﬁ’@i“hgleé‘fr?tdﬂ@%?‘ﬁé?ﬁ a‘%ﬁ@é’@éma?nﬂdh‘? Serapd magsaglg prugaat 5
5. The massagi ng devi ce of claim 4, wherein the first massaging
ar r angengft opeded ke cacicorhier shsbsthefi g Tt mAtsesiba tarangemh e dhg gecond
engage an extremty of the body. 6. The massagi ng devi ce of any one
of cl ai nmenagsagmgSyrahigenent engage hbody pattopessaspigad) ar r angenent conpri ses
at least two sets of a first kind of nmassage el enent and the second
massagi ng arrangenent conprises at | east one set of a second kind of
massage el enent. 7. The nassagi ng device of claim®6, 15wherein the

firstskigd of THE&SMEIngldeVBOsf Adlch 4,he second ki nd of nmassage el enent
are sanme or different. 8. The nassaging device of clains 6 or 7,

wherein the fijhskikihl%ird miRSSR0SrflMBRandNek (d26nd ﬁﬁ%gingiaﬁqn%gment

massage 20el enent conprise any one of the group consisting of

roller, JRSHAGE] RPIESse & kbREAL P Re body.

6. The massaging device of any one of claims 1 to 5,
10 wherein the first massaging arrangement comprises at least two sets of a first kind
of massage element and the second massaging arrangement comprises at least one set of a

second kind of massage element.

7. The massaging device of claim 6,
15 wherein the first kind of massage element and the second kind of massage

element are same or different.

8. The massaging device of claims 6 or 7,
wherein the first kind of massage element and the second kind of massage
20  element comprise any one of the group consisting of a roller, massage nodes, a vibration

element or an airbag.

0. The massaging device of any one of claims 6 to 8,



el ement or an airbag. 9. The massagi ng devi ce of any one of clains 6
to 8, 31 wherein the at |east dne set of the second kind of
massage el enent of the second nassagi ng arrangenent is disposed
between the at |east two sets of the first kind of nassage el enent of
the first masdRgieytharat lagamsemet ofghoseraed kind o4 grastpes elemeat of thgsseoathe
of claims 1 to 9, wherein the driving neans conpri ses a gear
mechani smagsagighatangemericl difposdsebdtiveen thepaislagpt nyo aetsaefgibadnst kind ofhe
second massagi ng arrangenent. 11. The nassagi ng device of claim 10,
10wher ei massage diemennef thefinsmhssaging arreggeprenses at | east one not or
connected to the gear nechanism 12. The nmassagi ng device of clains
10 or 11, wherei n the gear mechani sm conprises a first rack
menber attached to the at |east 15 one set of the second kind of

nmassage @b.e”e'TheQfassta?f%g%%ﬁ@@gfﬁ@%égfElgin@srl_rt%@gerrent, and a | ead screw
rotatably connected to the notor and the first rack nenber. 13. The

massagi ng devi | A . W i
further conprk@%?ﬂgmgé%gﬁg%%ggﬁﬁ%? %ﬁs%f%@g%%ha?%gggggé?ggg%mgﬁgﬁggt

of the f Iﬁrrsﬁ %alééarg]gng%ﬁ'ran S8 EnftnE T8 Sha %casé[agﬁgfalrrgggtemrg%{% saging
arr angenent ,

11. The massaging device of claim 10,
10 wherein the driving means further comprises at least one motor connected to the
gear mechanism.

12. The massaging device of claims 10 or 11,
wherein the gear mechanism comprises a first rack member attached to the at least
15  one set of the second kind of massage element of the second massaging arrangement, and

a lead screw rotatably connected to the motor and the first rack member.

13. The massaging device of claim 12,
wherein the gear mechanism further comprises a second rack member attached to
20  at least one set of the first kind of massage element of the first massaging arrangement,
and a further second rack member attached to at least one further set of the first kind of

massage element of the first massaging arrangement.



and a further second rack nmenmber attached to at |east one further set
of the first kind of massage el enent 3¥ the first massagi ng
arrangenent. 32 14. The massagi ng device of clainms 12 or 13,

wherein the first rack nmenber is disposed between the second rack
menber add- t hdh¢ mesdasingdeviondl ¢laivis 1dwniddr . 515. The massagi ng devi ce
of clainms 13 or 14. wherein the gear nmechani smfurther

conpri ses a pwheem tefbherack spmbeds béposdrbeanctnahe segpend vack mdnliteer fand st
rack menber and the second rack nmenber, and a further pinion nenber

di sposedtaimkanreand reskgagasbrw th the first rack nenber and the
further second rack nenber. 10 16. The massagi ng devi ce of claim 15,
wherei n each rack nenber and each pinion nenber conprise a plurality
of teeth and a plurality of grooves, and wherein each pinion nmenber

IS engagqg_mﬁ&ﬂ%hggaigggﬁgh%&gﬂﬁﬁghig?qgers such that the plurality

of teeth of each pin er are eceived in the plurality of
corr espondi N9 9LBY ¢ Ofeart rﬁ%c a0y rr?.cﬁni*tf{e L&k kr'snsengj%lirrcic')n 1rr71é l;lzar}edis sed
massagi ng device of anf e G hi W M2 ?opig, WheT ef WP PRe
notor is,configured to,drive the | ead screw of the ar. nechani s
Such t haPSHHER FB% REASPR Y Hihots (HSt TRk ABTOSE RUG &6 SFEpbrach TeiReheand a

counter c¢lockw se direction 20alternately. )
further pinion member disposed between and engaged with the first rack member and the

further second rack member.
10
16.  The massaging device of claim 15,
wherein each rack member and each pinion member comprise a plurality of teeth
and a plurality of grooves, and wherein each pinion member is engaged with the
respective rack members such that the plurality of teeth of each pinion member are

15  received in the plurality of corresponding grooves of the respective rack members.

17.  The massaging device of any one of claims 12 to 16,
wherein the motor is configured to drive the lead screw of the gear mechanism
such that the lead screw rotates in a clockwise direction and a counter clockwise direction

20  alternately.

18.  The massaging device of claim 17,



18. The massagi ng device of claim17, 33 wherein a rotation of
the |l ead screw in the cl ockwi se direcid on causes a |inear novenent of
the first rack nmenber in a first direction. 19. The massagi ng devi ce
of claim 18, S5wherein the linear novenent of the first rack nenber in
the first dirs@eieshacagtes of theoead poawon thhelopkise diraeipnerausssch Hpgar
further pinion nenber in opposite rotational directions, resulting in
a | i near nmyvepenif thyf firstreclsmemher inadkstiditien. and t he furt her second
rack menber in a second direction opposite to the first direction of
the Iinear novenent of the first rack nenber. 10 20. The nmassagi ng
devi ce of claim 19, wherein a rotation of the lead screwin the
count er DOCkWh§ﬁm§hg@@EkQBeQﬁuﬁﬁﬁua | i near novenent of the first
rack nenber in the second direction and a |inear novenent of the

second rack bR ABHntdendvehlREt (REGRNACK AMVIEIRRE fikdd dirB&iohichddes

direction. 15 21. The massagi ng device of any one of clainms 12 to 20,
further ch .t ol ch
the. pini S1BREGE P il TRehBe e ﬁ%‘}%ﬁ y ier RS SERGHP sbid
nmount ed. ,20 .22. The .nmassaqi e
P e offfetRs "SRR RoF PRy eed of e AL pock paorpted HEA Y ity
xgg; 2 ggc%ngl %ckarlnle Om:r 1% aE rs]éacoll Ti?rgcrtlorlgngp%gg?et toO'Ihetthrst (51rec 1§r(1: tolf \t/hee II?C%II‘(

movement of the first rack member.

10
20.  The massaging device of claim 19,
wherein a rotation of the lead screw in the counter clockwise direction causes a
linear movement of the first rack member in the second direction and a linear movement
of the second rack member and the further second rack member in the first direction.
15

21.  The massaging device of any one of claims 12 to 20,
further comprising a frame to which the motor is secured and to which the pinion

member and the further pinion member are rotatably mounted.

20 22. The massaging device of claim 21,
wherein the frame comprises slots for receiving a portion of the respective rack

members and for allowing the linear movement of the respective rack members.



34 23. The massagi ng device of clains 21 or 22, wherein the
frame further conprises a guide rail For each rack nenber al ong which
the rack member is novable linearly. 524.The massagi ng device of

cl aim 23, wherein the guide rail is received in a through-hole
of the réépecﬁb%émﬁﬁéwgﬁ@ﬂﬁ@?@ﬂMEE21Tﬁ8 mmassagi ng device of any one
of claims 6 to 24, 10further conprising nmechani cal nmeans positioned
to nove at | ewdereonthecirarns durthes pempiises & gtide géil foreedch etk kiempenlong
massage el enent or the second kind of massage el enent towards
respect i whighahé¢ raok snenfbenishaslybledineartyo be massaged. 26. The massagi ng
device of claim25, 15wherein the nechanical neans conprise

i nfl atabl e ai rbags and/or cam notion neans. 27. A massagi ng devi ce,
conprising: a first massaging arrangement consisting of at |east two

ai r bags Qﬁrangﬁglﬂa&agmg%gvéé fCHaiaME @ second massagi ng arrangement
consisting of at least two airbags arranged in a stack, the first

massagi ng arr %{gﬁ%{}}? e g{ﬁge thg 8 ex%gé}g%iggif/ %g‘gl!rrél%h—é}lro[ea RPSHE r?~I:spp&l\z@9relck

adapted to jointly mas he sane
members.
25. The massaging device of any one of claims 6 to 24,
10 further comprising mechanical means positioned to move at least one of the

respective sets of the first kind of massage element or the second kind of massage

element towards respective portions of a body part to be massaged.

26. The massaging device of claim 25,

15 wherein the mechanical means comprise inflatable airbags and/or cam motion
means.
27. A massaging device, comprising:

a first massaging arrangement consisting of at least two airbags arranged in a
20  stack and a second massaging arrangement consisting of at least two airbags arranged in a
stack, the first massaging arrangement and the second massaging arrangement being

adapted to jointly massage the same body part;



35 a controller connected to the first nmassagi ng arrangenent
and the second massagi ng arrangenent,3%he controller being configured
toinflate the at |least two airbags of the first massagi ng
arrangenent and the at |east two airbags of the second nmassagi ng
arrangement saqgerafrollen fcgnregted pigodict Ersi mawseging AN ganda thee sgegnd
bl ood circulation is 5 enhanced by one of the first massagi ng

ar r angenmenissaging arheggeanttie nagolg regngeanéigyeden inflatedhe etlieast thd aidhgs
circulation is enhanced by the other of the first massagi ng

ar r angementhedfitst mhagirg arnshgeasseagidnie ar lean georitbags 23 theldeeombmasgging
device of claim27, 10wherein the controller conprises actuation
means f Ofrrhniffehithi BGuamhlgehl shpofie Bh@tihd ba@Sthal afdiful flddwl cirRussiagiifg
arrangenent and the second nassagi hg arrangenent. 29. The nassagi ng

devi c§ ofniElhald®y2inOrof2fhe first massagid earneclh%erﬁé}ﬁ Aldr BRISeRhd t REsshdihst

massagi ng arrangénment and the airbags of the 15 second nassagi ng

I . i . .
or 11 on SR Ea il MRS LR ReR.GALE oRhBRE b o AT R Msl Badugipe
cl aim 29, whereitn ”h? bog{dlgart to be rrasstage_d is the back or the

abdonmen BFEHETECRIRG Motreard Magsaeipe aXaneeME™yayi ce of clai ms 27 or 28,

36 wherein the first nmassagi ng arrangenent and the second
massagi ng arrangenent are opposed to each other such that the first
massagi ng arrangenment  and the second nassagi ng arrangenment engage a
body par £8t0 Bhe masssgigedevice of claim 27,

10 wherein the controller comprises actuation means for inflating and deflating the

airbags of the first massaging arrangement and the second massaging arrangement.

29.  The massaging device of claims 27 or 28,
wherein the airbags of the first massaging arrangement and the airbags of the
15 second massaging arrangement are arranged along a same plane in alignment with a

portion of a body part to be massaged.

30. The massaging device of claim 29,
wherein the body part to be massaged is the back or the abdomen of the body.
20

31.  The massaging device of claims 27 or 28,



532. The massagi ng devi ce of claim 31, wherein the first
massagi ng arrangenent and t he second 3mssagi ng arrangenent are
adapted to engage an extremty of the body.

wherein the first massaging arrangement and the second massaging arrangement
are opposed to each other such that the first massaging arrangement and the second

massaging arrangement engage a body part to be massaged.

5 32. The massaging device of claim 31,
wherein the first massaging arrangement and the second massaging arrangement

are adapted to engage an extremity of the body.



