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IINVENTION Field of the Invention  The present invention relates to a massage device suited for the
! ower legs.

SPECIFICATION
TITLE OF THE INVENTION
MASSAGE DEVICE
BRACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a massage device
suited for the lower legs.
Description of the Related Art

There is known a massage device that includes paired
right and left massage members arranged to sandwich a
therapeutic target such as the lower leg (the calf or
foot) therebetween and a pressing member arranged between
the paired right and left massage members, as disclosed
in Japanese Patent No. 3377195.

The paired right and left massage members, which
are driven to approach or separate from each other,
repeatedly do pressing of and reduce the pressing of the
therapeutic target from right and left sides,
respectively, thereby performing a kneading massage
operation.

On the other hand, the pressing member repeatedly
does pressing of and reduces the pressing of a different
surface (corresponding to the sole of the foot or the
like in the case where the therapeutic target is the foot)

from those massaged by the paired right and left massage



Description of the Related Art There is known a massage device that includes paired right and left
massage members arranged to sandwich a therapeutic target such as the lower leg (the calf or foot)
therebetween and a pressing member arranged between the paired right and left massage members,
as dis_closed in Japanese Patent No. 3377195. The paired right and left massage members, which
are driven to approach or separate from each other, repeatedly do pressing of and reduce the pressing
of the therapeutic target from right and left sides, respectively, thereby performing a kneading

massage operation. ., On ihe ethernand, ihe pressing. membes fanaaladly degsrgseing of and
fadi % 41%1

S S rape
reduces thenib‘?essmg 0 &rent surface &:orrespond ng to the sole of the foot or the like in the case

where the InefapeHitic, fasaet e fontliiors thosmwesaoedity e paigedhigh Ancigft massage
members of the t erapeutic target sandwiched between the right and left massage members, thereby
performing an.aGUPLESSWEJN4Rage QRer8iNkation .
A driving mechanism included in the massage device
disclosed therein includes a rotary shaft provided 1in
a direction of passing through between the paired right
and left massage members, a drive unit driving the rotary
shaft to rotate, paired right and left transform units
transforming a rotational force of the rotary shaft into
approach-separation operation performed by the paired
right and left massage members, and an eccentric rotor
providedtx>beintegrallyrotatablewiththerotaryshaft
so as to transmit the rotational force of the rotary shaft

to the pressing member.

Patent Literature 1: Japanese Patent No. 3377195

SUMMARY OF THE INVENTION

The driving mechanism provided in the conventional
massage device, of which driving source is rotation of
a rotary shaft, is intended to drive the paired right
andleftnmssagememberstop@rformthenmssageoperation
via the paired right and left transformunits and to drive
the pressing member to perform the massage operation via
the eccentric rotor. That is, the massage operation by

the paired right and left massage members and that by



A driying mechanism included in the massage device disclosed therein includes a rotary shaft
prqwded in a direction of passing through between the paired right and left massage members, a drive
unit driving the rotary shaft to rotate, paired right and left transform units transforming a rotational force
of the rotary shaft into approach-separation operation performed by the paired right and left massage
members, and an eccentric rotor provided to be integrally rotatable with the rotary shaft so as to
transmit the rotational force of the rotary shaft to the pressing member. Patent Literature 1: Japanese

Patent No. 3377195 SUMMARY OF THE_INVENTION Qe i i i [
: : . ; T Sving meshapismArevided in the
conventionat %s@gfesgévrll ,IBF vn\}ﬁ)l%ﬁ: dﬁ\]/:lﬁgnslgﬂlr%e ?snr%tation of a rotary sh%ft, is intended to drive

the paired right %%%'%}%%%?8%&%”?%@ feredam the Massage Opsralionvig Mpspaired right and

left transform units an rive the pressing member to perform the massage operation via the

eccentric rotor, Thatjs,the massage gperationsby the paired sght RAG eft sassage atembers and that
by the pressing member are monotonous operation performed on the therapeutic target as a

combination,of always the same eperationupalterns. Due tithis, therfeal ohmassage obtained by a
user is also monotonous.

Furthermore, even in the case where, after the right
and left massage members sandwich the therapeutic target
therebetween and press therapeutic target from both the
right and left sides of the therapeutic target, and the
pressing member presses the therapeutic target at timing
of loosening the sandwiching state, the therapeutic
target escapes in a direction away from the pressing
member. Due to this, the massage operation performed by
the pressing member is not sufficiently transmitted to
the therapeutic target. As a result, the pressing member
is often unable to effectively perform the massage
operation on the therapeutic target.

The present invention has been achieved in view of
the aforementioned circumstances. It is anobject of the
present invention to provide a lower leg massage device
performing massage operation by paired right and left
massage members and massage operation by a pressing
member and to enable the pressing member to perform
effective massage operation.

To attain the object, the present invention takes

the following measures. According to one aspect of the



Furthermore, even in the case where, after the right and left massage members sandwich the
therapeutic target therebetween and press therapeutic target from both the right and left sides of the
therapeutic target, and the pressing member presses the therapeutic target at timing of loosening the
sandwiching state, the therapeutic target escapes in a direction away from the pressing member. Due
to this, the massage operation performed by the pressing member is not sufficiently transmitted to the
therapeutic target. As a result, the pressing member is often unable to effectively perform the massage

operation on the therapeutic target. ~ The present invention has heen achigyed in yiew.of the
aforementidhied Eirdimstances it idan o%jeéﬁao? ﬁwaegperesctl-:-én%%]vention to provide a lower leg massage

device perforpijg massaos operajan by BaIefUIghLand et mpssage mEMbsisdiRd drassage

operation b§ é%ressmg member and to enable the pressing member to perform effective massage

operation. ., Joattainthe opject, the; presgntdavention fakes the follaving meabwes.ckacording to

one aspect of the present invention, a massage device includes: paired right and left massage

members aggrged to-sandwigh 8 tharmneutie tatget aguessing enamber firasged betniees the paired
right and left massage members; a first driving mechanism driving the paired right and left massage

members tanappreach and geparate gromreachpethere andra gécona ddvingeniéchavdisra agieing the
pressing member to operate to press the therapeutic target, wherein the massage device further
includes a eoatiplamit coptralingrthe sécond driging aeehanism eondhethe pielsing niehtber to
repeatedly press the therapeutic target while controlling the first driving mechanism to drive the paired
right and left messagedmémberisitg bakeptd bempreximatens calis ofher S S 1 ds PrSI&Yable that the
pressing member includes a spinning rotor rotating about a shaft center set in a direction of passing
through betiveeR Bfrseiredty it ARG Refthgssdye TRHbErS GarPthaed predBifg Gnk prétBing the

therapeutic target is provided on the spinning rotor. .
massage device urther includes a ~control unit

controlling the second driving mechanism to drive the
pressing member to repeatedly press the therapeutic
target while controlling the first driving mechanism to
drive the paired right and left massage members to be
kept to be proximate to each other.

It is preferable that the pressing member includes
a spinning rotor rotating about a shaft center set in
a direction of passing through between the paired right
and left massage members, and that a pressing unit
pressing the therapeutic target 1is provided on the
spinning rotor.

It is preferable that the first driving mechanism
includes: a rotary shaft provided in the direction of
passingthroughbetweenthepairedrightandleftn@ssage
members; a driving motor driving the rotary shaft to

rotate; and paired right and left transform units



It is preferable that the first driving mechanism includes: a rotary shaft provided in the direction of
passing through between the paired right and left massage members; a driving motor driving the rotary
shaft to rotate; and paired right and left transform units transforming a rotational force of the rotary
shaft into approach-separation operation performed by the paired right and left massage members,
and that the second driving mechanism drives the spinning rotor of the pressing member to be
rotatable integrally with the rotary shaft of the first driving mechanism. It is preferable that the

control unit includes a number-of-revolutions measuring uni utj b valytions of the
driving moto?,ra%%ﬁr%]fﬁlel&%t?olrO%a£lt%]lg %e%?ljrgt d ERS Ped BuY Shalfeva

unit con riving mechanism and the second driving

mechanism based o measulementy syl af e umbar of iRy phenspeasuing siked Itis

preferable thak the control unit controls the second driving mechanism to drive the pressing member so

that the spinping (etorregiprogates andsrotates inkamdead diraelion eha totativsal asgle ess than
360 degrees in a state in which the pressing unit contacts the therapeutic target. By using the

massage deyice acerdingtethe, presensinvention, thespressingrmergber artrangeofetvéen the

paired right and left massage members can perform effective massage operation (particularly for

pressing therselesef theyfoatpmber to be rotatable integrally with the
rotary shaft of the first driving mechanism.

It is preferable that the control unit includes a
number-of-revolutions measuring unit measuring number
of revolutions of the driving motor, and that the control
unit controls the first driving mechanism and the second
driving mechanism based on a measurement result of the
number-of-revolutions measuring unit.

It is preferable that the control unit controls the
second driving mechanism to drive the pressing member
so that the spinning rotor reciprocates and rotates in
front-rear direction at a rotational angle less than 360
degrees in a state in which the pressing unit contacts
the therapeutic target.

Byusingthenmésagedeviceaccordingtx>thepresent
invention, the pressing member arranged between the
paired right and left massage members can perform

effective massage operation (particularly for pressing

the sole of the foot).

BRIEF DESCRIPTION OF THE DRAWINGS



BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a front perspective view of an exterior of a
massage device according to a first embodiment of the present invention; Fig. 2 is a front
pgrspgctlve view of an internal structure of the massage device according to the first embodiment;
Fig. 3 is a back enlarged perspective view of the internal structure of the massage device according to
the _flrst embodiment; Figs. 4A and 4B are front views of the internal structure of the massage
device according to the first embodiment, wherein Fig. 4A shows that right and left massage members

are at release positigns and Fig, 4B shows that right and Jgft magsage embgrs.are gk sadwiching

positions;

of a massage device according to a first embodiment of
the present invention;

Fig. 2 is a front perspective view of an internal
structure of the massage device according to the first
embodiment;

Fig. 3 is a back enlarged perspective view of the
internal structure of the massage device according to
the first embodiment;

Figs. 4A and 4B are front views of the internal
structu?e of the massage device according to the first
embodiment, wherein Fig. 4A shows that right and left
massagemembersareaﬂ:releasepositionsandEﬁ@L 4B shows
that right and left massage members are at sandwiching
positions;

Fig.5Ajj;across—sectionalviewshowingeaposition
of the pressing member at the release positions, and Fig.
5B is a cross-sectional view showing a position of the
pressing member when the right and left massage members
at the sandwiching positions;

Fig. 6 is a timing chart of massage operation
performed by the massage device according to the first
embodiment; and

Fig. 7 is a cross-sectional perspective view of an

internal structure of a massage device according to a



Fig. 5A is a cross-sectional view showing a position of the pressing member at the release positions,
and Fig. 5B is a cross-sectional view showing a position of the pressing member when the right and
left massage members at the sandwiching positions; Fig. 6 is a timing chart of massage operation
performed by the massage device according to the first embodiment; and Fig. 7is a
cross-sectional perspective view of an internal structure of a massage device according to a second
embodiment of the present invention. DETAILED DESCRIPTION OF THE INVENTION

second embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Embodiments of the present invention are described
hereinafter referring to the accompanying drawings.
[FIRST EMBODIMENT]

Figs. 1 to 6 illustrate a massage device according
to a first embodiment of the present invention.

AnmssagedeviceZLaccordingTKJthefirstembodiment
is targeted at both right and left legs of a user, and
configured to be able to simultaneously perform kneading
massage and acupressure massage, which is something like
a linear motion, on both a calf L and a foot F that
constitute each of the right and left lower legs.

The massage device 1 configured as stated above
includes a control unit 3 that controls paired right and
left massage members 14 and 15 performing the kneading
massage and a pressing member 16 performing the
acupressure massage to perform the respective massages
in novel operation patterns different from those of
conventional massage devices.

In the specification of the present application,
it is defined that the “calf L” is a part of the lower
leg of a human below the knee and above the ankle, and

that the “foot F” is a part of the lower leg below the



Embodiments of the present invention are described hereinafter referring to the accompanying
drawings. [FIRST EMBODIMENT] Figs. 1 to 6 illustrate a massage device according to a first
embodiment of the present invention. Amassage device 1 according to the first embodiment is
targeted at both right and left legs of a user, and configured to be able to simultaneously perform
kneading massage and acupressure massage, which is something like a linear motion, on both a calf
L and a foot F that constitute each of the right and left lower legs. The massage device 1

configured as stated above includes a contro| unit 3 that cantrols paired right a f ge
members 128%d 25 pefiormtifg th $Redt glrrﬁggsa%% Bnda pj%séls%nganzller%gbe@%]éeep%?fg?rﬁng the

acupressure fiassage qerfor (e respeciye Mmassgogs PAoYelperalion patierasdifgrent from

those of conventiona mass%ge devices. n the specification of the present application, it is defined

that the "calfy L Is adart of ttaeA%%lré%qhgfr@ humag belowdhe kneg aad abgvertheaskieoand that the

"foot F" is a part of the fower leg below the

of the massage device 1, and that a Z direction is a
vertical direction of the massage device 1.

The massage device 1 according to the first
embodiment includes a casing 2 that is quadrangular in
a front view and boot-shaped in a side view. Pairedright
and left therapeutic recesses 4 open forward and upward
are juxtaposed on a front surface of the casing 2 to be
away from each other. Linings 5 that are elastic,
flexible, and appropriately air-permeable are provided
in the right and 1left therapeutic recesses 4,
respectively.

As shown in Fig. 2, a support frame 8 that is L-shaped
in a side view and that includes a base frame 6 and a
back frame 7 upright on a rear end of the base frame 6
is provided in the casing 2. The base frame 6 is equipped
with a horizontal massage mechanism 10 whereas the back
frame 7 is equipped with a vertical massage mechanism
11. Note that appellation of “horizontal” and
“vertical” as in the horizontal massage mechanism 10 and
back massage mechanism 11 are given only for the sake
of convenience in the specification and not intended to

limit usage states of the massage device 1.



ankle. It is also defined herein that an X direction shown in Fig. 1 is a front-rear direction of the
massage device 1, a Y direction is a horizontal (width) direction of the massage device 1, and that a Z
direction is a vertical direction of the massage device 1. The massage device 1 according to the
first embodiment includes a casing 2 that is quadrangular in a front view and boot-shaped in aside
view. Paired right and left therapeutic recesses 4 open forward and upward are juxtaposed on a front
surface of the casing 2 to be away from each other. Linings 5 that are elastic, flexible, and

appropriately air-permeahle are provided in the right and left therapeutic reces é,{@ﬁ%e&tively.
As shown in Fig. 2, A5pp&iF ﬁg)r%B%atefliaﬁ$ E2Rased iR Cghs?&élvslglwlgﬁd that %%%Jdes a base frame 6

and a back frame 7 upright on a rear end of the base frame 6 is provided in the casing 2. The base
frame 6 is e ﬁilf);s)ed with a horizontal massage mechanism 10 whereas the back frame 7 is equipped

with a vertical massage meshanjsm 4.1, Npte dhat appeliatign af"barizantalhand, yedicalhas in the

horizontal massage mechanism 10 and back masSage mechanism 11 are given only for the sake of

conveniencg i the specification andJot inteadadte limikhbsage siates af 1ite massagedevice 1.

The horizontal massage mechanism 10 is described first. The horizontal massage mechanism 10

includes the.paited rightangdeft massagewagmizars h4 aad 15 juxtanosedtotiechozizortalty away
from each other to the extent that the foot F can be fitted into between the paired right and left
massage memperstideantldlst the pressingemenherd® arranged bétween thehpaired fglsthnd left
massage members 14 and 15, a first driving mechanism 17 driving the paired right and left massage

members 14 anch t5 tnappredch ardsseparate frovnench bther rehdldPsecon@ dAvIRE feeHanism 18
driving the pressing member 16 to operate. . ,
member 16 arranged between the paired right and left

massage members 14 and 15, a first driving mechanism 17
driving the paired right and left massage members 14 and
15 to approach and separate from each other, and a second
driving mechanism 18 driving the pressing member 16 to
operate.

The right and left massage members 14 and 15 are
paired and two pairs of right and left massage members
14 and 15 are provided as a whole to correspond to the
right and left therapeutic recesses 4 of the casing 2,
respectively. Each of the massage members 14 and 15 is
formedintoanuprightplateandmadeofEimaterialhaving
elasticity in thickness direction. Cushion materials,
covering materials or the like for relaxing the user’s
feel of contact of the foot F with the massage members
14 and 15 are provided on opposing inner surfaces of the
massage members 14 and 15, respectively.

The first driving mechanism 17 of the horizontal



The right and left massage members 14 and 15 are paired and two pairs of right and left massage
members 14 and 15 are provided as a whole to correspond to the right and left therapeutic recesses 4
of the casing 2, respectively. Each of the massage members 14 and 15 is formed into an upright plate
and made of a material having elasticity in thickness direction. Cushion materials, covering materials
or th_e like for relaxing the user's feel of contact of the foot F with the massage members 14 and 15 are
provided on opposing inner surfaces of the massage members 14 and 15, respectively. The first

driving mechanism 17 of the horizontalll@a%{sagg&ec}eg@svrﬁégrdéig{e%.@&p@irgqlggqt@gg left

massage memBER9 aHﬁ%c_L%atS ;IL(-Z'SCrIan‘OC&te bétween sand Ing positions (see Fig. 4B) and release

positions (se. Elg. 44) WilLi6sRed! to{he fapLf fitted intp hetween be sassage medbeesiL4 and 15,
thereby applying't & knea INng massage operation on the foot F. This first driving mechanism 17 is

designed to sipultaneouslydrye the wg paitsnf massagamermberssiteansel po s 1 The fiest driving

mechanism 17 includes a rotary shaft 20 provided in a direction (horizontal direction) of passing

through betweenthe massage)membeys 14 apé &b, acdsive mot@RdHarr eledtric ewtarndriving this
rotary sh_aft 20 to rotate, and paired transform units 25, 25 transforming a rotational force of the rotary
shaft 20 intg,massaga opekation pesfoamead hy the snagsage dnémbe tshistrarilyl 5 Oihé YiHeg motor 21

is switchable between a
the kneading massage operation on the foot F. This first
driving mechanism 17 is designed to simultaneously drive
the two pairs of massage members 14 and 15.

The first driving mechanism 17 includes a rotary
shaft 20 provided in a direction (horizontal direction)
of passing through between the massage members 14 and
15, a drive motor 21 (an electric motor) driving this
rotary shaft 20 to rotate, and paired transform units
25,25'transforming21rotationalforce<ﬂftherotaryshaft
20 into massage operation performed by the massage
members 14 and 15.

The drive motor 21 1is switchable between a
positive-rotation driving mode and a reverse-rotation
driving mode, and transmits rotational driving force to
the rotary shaft 20 via a decelerator 26 that includes
a worm gear and a worm wheel engaged with the worm gear.

Each of the transform units 25 is arranged in a
portion in which the rotary shaft 20 passes through the

massage members 14 and 15, and includes a tilt rotor (not

shown) fixedly skewered into the rotary shaft 20 and

10



positive-rotation driving mode and a reverse-rotation driving mode, and transmits rotational driving
fo.rce to the rotary shaft 20 via a decelerator 26 that includes a worm gear and a worm wheel engaged
with the worm gear. Each of the transform units 25 is arranged in a portion in which the rotary shaft 20
passes through the

rotating integrally with the rotary shaft 20. This tilt
rotor is fitted into a rotor storage recess provided in
each of the massage members 14 and 15 via a bearing
externally attached to an outer circumference of the tilt
rotor. A rotatable action of the bearing keeps each of
themassagemembers]A;and15jj1astate<3fbeingrotatable
relatively to the rotary shaft 20.

Furthermore, each transform unit 25 is structured
to engage a restriction protrusion (not shown) protruding
downward from each of the massage members 14 and 15 with
a hole (not shown) that is formed in the base frame 6
of the support frame 8 and that is horizontally long.
Engagement of the restriction protrusion with the
horizontally long hole prevents each of the massage
members 14 and 15 from being driven to rotate along with
the tilt rotor. That is, when the rotary shaft 20 rotates,
the tilt rotor generates oscillation according toa tilt
component around the rotary shaft 20 and only an
oscillation component at this time is transmitted to each
of the massage members 14 and 15.

Tilt directions of the tilt rotors of the transform
units 25 corresponding to the massage members 14 and 15
with respect to the rotary shaft 20 are set opposite
between the massage members 14 and 15. Due to this, in

the case where the rotary shaft 20 is rotated while front

11



massage members 14 and 15, and includes a tilt rotor (not shown) fixedly skewered into the rotary
shaft 20 and rotating integrally with the rotary shaft 20. This tilt rotor is fitted into a rotor storage
recess provided in each of the massage members 14 and 15 via a bearing externally attached to an
outer circumference of the tilt rotor. A rotatable action of the bearing keeps each of the massage

members 14 and 15 in a state of being rotatable relatively to the rotary shaft 20.

Furthermore,

gach transform unit 25 is structured to engage a restriction protrusion (not shown) protruding
ownward from each of the mas a%e members 14 a %a%wtg g hale (nat §Q%\I¥n}n@ﬂbi§ farmed in the

base frame 83Pthe seup%(%r? ffime 8§ SAd that 1s horizont

y long. Engagemen

being driven'to rotate along with t

of the restriction

protrusion it forzontall ong Dol peven's eaei e message mermess Lecayl

e tilt rotor. That is, when the rotary shaft 20 rotates, the tilt rotor

a5 from

generates ogellation aecording 49 a4l camnppentaroungriberetayy shaftd( gnd pplyancascillation

component at this time is transmitted to each of the massage members 14 and 15.

Tilt directions of

the tilt rotors.of e tapslorm units 2% eeirasponsingio e grassagh enesifersgidaaheeISlwith respect
to the rotary shaft 20 are set opposite between the massage members 14 and 15. Due to this, in the

case where thgggtasyt shaft 20 is satatecwhile, frand the rear upper edges thereof

gradually approach each other. 1In this way, the massage
members 14 and 15 perform sandwiching operation.

After this sandwiching operation, rear lower edges
of the massage members 14 and 15 gradually approach each
other and the rear upper edges thereof gradually separate
from each other. Subsequently, the front lower edges of
the massage members 14 and 15 gradually approach and the
front upper edges thereof gradually separate. In this
way, the massage members 14 and 15 perform release
operation. By continuously rotating the rotary shaft 20,
the massage members 14 and 15 oscillate undulately in
situations of being restricted within a predetermined
angle range while alternately repeating the sandwiching
operation andvthe release operation.

Tn the case where the rotary shaft 20 is driven to
rotate in a direction opposite to the above-stated
direction, the massage members 14 and 15 perform the
sandwiching operation and the release operation in an
opposite order. In this way, irrespectively of positive

rotation or reverse rotation of the rotary shaft 20, the

12



upper edges and rear upper edges of the massage members 14 and 15 separate from one another,
then the front upper edges of the massage members 14 and 15 gradually approach each other and
front lower edges thereof gradually separate from each other, and the rear upper edges thereof
gradually approach each other. In this way, the massage members 14 and 15 perform sandwiching
operation. After this sandwiching operation, rear lower edges of the massage members 14 and 15
gradually approach each other and the rear upper edges thereof gradually separate from each other.

Subsequently, the front lower edges of the massage members 14 and 15 gr I&ﬁ\ppg@gh and the
front upper @@g%%%ﬁ&eo@&f&ﬁ&a%@ sep ratél.nlﬁfthiggvvay,rﬁ%erﬁgs%ggg m n%t?éiras(l 14 and 15 perform

elease operation By confiuausly rafating the folanshaf 20 the gassage membersAdand 15

oscillate unc?uaféltely in situaflons 6 being restricted within a predetermined angle range while

alternately r %%aéingi'}le?sac’bd"‘éﬁ'éng operatin,and the selease gperation » o + Hrthediase where the

rotary shaft 20 is driven to rotate in a direction opposite to the above-stated direction, the massage

members 14 gnd 15.perform the sangwighing ppesationand thedelgase operatinareantdpposite
order. In this way, irrespectively of positive rotation or reverse rotation of the rotary shaft 20, the

massage mgmhers 14rand 4 54 peaatediy performrihe sandwichingeopetatioa and thisrelease
operation. Thus, according to the rotation direction of the rotary shaft 20, it is possible to select
whether to neverthesandwishingioperationtfiom frontrsidestodear side ok Fomithd faag Bible to the
front side. It is preferable to consider the difference to be a difference in massage mode, and to switch
over betweencthe dorsied enodehandi the fattes nodetaithee autdrmhatcallg BEMahballgSsage

mode, and to switch over between the former mode and the
latter mode either automatically or manually.

As shown in Figs. 5A and 5B, the pressing member
16 of the horizontal massage mechanism 10 includes a
spinning rotor 30 provided to be integrally rotatable
with the rotary shaft 20 provided in the first driving
mechanism 17, and a large protrusion 31, a small
protrusion 32, and a medium protrusion 33 arranged to
disperse at predetermined intervals in circumferential
and axial directions on an outer circumference of the
spinning rotor 30.

The large protrusion 31, the small protrusion 32,
and the medium protrusion 33 are formed into discs or
hemispheres that are semicircles in a side view and serve
as pressing units 42 pressing the therapeutic target,
respectively. The large protrusion 31 protrudes most
greatly from a center of the rotary shaft 20 in a radial

direction,'thesn@lj_protrusioni32protrude51nore.lightly

13



As shown in Figs. 5A and 5B, the pressing member 16 of the horizontal massage mechanism 10
|_ncludes a spinning rotor 30 provided to be integrally rotatable with the rotary shaft 20 provided in the
first driving mechanism 17, and a large protrusion 31, a small protrusion 32, and a medium protrusion
3_3 arranged to disperse at predetermined intervals in circumferential and axial directions on an outer
cwcu_mference of the spinning rotor 30. The large protrusion 31, the small protrusion 32, and the
medium protrusion 33 are formed into discs or hemispheres that are semicircles in a side view and

serve as pressing units 42 pressing the therapeutic_target, respectively. The | [an 31
protrudes molegrebty oM EeMECSF e fotaty §s:%élft ﬁclqn %%gd%ﬁ%{l%e%ﬁo ﬁ%%%n%%ﬁ%%trusion 32

e e SR RS AL L e B

of the large protrusion 31 and the small protrusion 32.

The second driving mechanism 18 of the horizontal
massage mechanism 10 drives the pressing member 16 (that
is, the spinning rotor 30) to rotate’integrally with the
rotary shaft 20, thereby allowing the pressing member
16 to perform massage operation on the foot F fitted into
between the paired right and left massage members 14 and
15 so as to press upward the sole of the foot F (rear
of the toe, rear of the arch, and rear of the heel).

At a time of rotating the spinning rotor 30
according to rotation of the rotary shaft 20, the second
driving mechanism 18 can select whether to move each of
the large protrusion 31, the small protrusion 32, and
the medium protrusion 33 from rear side to front side
or from front side to rear side while pressing the sole
of the foot F. It is preferable to consider the
difference to be a difference in massage mode, and to
switch over between the former mode and the latter mode
either automatically or manually.

The vertical massage mechanism 11 is described
next.

As shown in Fig. 2, the vertical massage mechanism

11 includes a massage member 35 pressing a portion

14



The second driving mechanism 18 of the horizontal massage mechanism 10 drives the pressing
member 16 (that is, the spinning rotor 30) to rotate integrally with the rotary shaft 20, thereby allowing
t_he pressing member 16 to perform massage operation on the foot F fitted into between the paired
right and left massage members 14 and 15 so as to press upward the sole of the foot F (rear of the
toe, rear of the arch, and rear of the heel). At a time of rotating the spinning rotor 30 according to
rotation of the rotary shaft 20, the second driving mechanism 18 can select whether to move each of

the arge protrusion 31, the small protrysion 32.and the melg prolfysion 33 fmurepr sige to front

. O, A . .
side or from°f rear side while pressing the sol e foot F. It is preferable to consider the

difference g be 2 difference In/1assagenode. g ioswiehievalialwece diafarrermode and the

S 1
latter mode ®Bitfer automatic ly or manually. The vertical massage mechanism 11 is described next.

Qgrzggwn inFig. 2,{he vertical massage,meghanizm 13 nchides aqeassage sasehes 3bipeessing a
massage member 35 via the calf L and supporting the calf
L from rear side of the calf L, and an elevating drive
unit 37 vertically and integrally moving the massage
member 35 and the pressing member 36.

The massage member 35 and the pressing member 36
are paired, and two pairs of massage members 35 and
pressing members 36 are provided to correspond to the
right and left therapeutic recesses 4 of the casing 2,
respectively.

The elevating drive unit 37 includes a feed screw
shaft 38 the front-rear direction of which is set to the
vertical direction, and a vertical motion slider 40
including a nut 39 screwed on the feed screw shaft 38.
As shown in Fig. 3, the feed screw shaft 38 is driven
fo rotate via a transmission unit 41 converting a
rotational force around a horizontal axis to a rotational
force around a vertical axis by the drive motor 21
included in the first driving mechanism 17 of the
horizontal massage mechanism 10.

The vertical motion slider 40 vertically moves
using a pair of right and left cylindrical portions

included in the back frame 7 of the support frame 8 as
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obliquely outward off a front surface of the calf L (a position at which the portion avoids direct contact
with the shin), a pressing member 36 arranged to oppose the massage member 35 via the calf L and
supporting the calf L from rear side of the calf L, and an elevating drive unit 37 vertically and integrally
moving the massage member 35 and the pressing member 36. The massage member 35 and the
pressing member 36 are paired, and two pairs of massage members 35 and pressing members 36 are
provided to correspond to the right and left therapeutic recesses 4 of the casing 2, respectively.

The elevatin dri(ye unit SZ includes a feed screw .shaft ?éSrIChe f%gt-ﬁg%q%%ctigq Qh\g@cq '5; set to the

. . . . ol
vertical dire8tbhSnd & vertical mé:tloﬁ sli ér}ezlotlnc?ud‘lrng a nut -39 screwed on the feed screw shaft

38 As shown Jg £10.3, Ihe;feed sgew sfiafh 38 b lfuen I lateia adansiussion ysit 4 converting

. ov : . .
a rotational Torce aroun orizontal axis to a rotational force around a vertical axis by the drive motor

21 included,in the firstdsiving mechanisyn 17 of faeharizgntalmassage meehasism 4g1y, The

vertical motion slider 40 vertically moves using a pair of right and left cylindrical portions included in

the back fragye 7, of the surnprSrame 8 ag guide eails Alwitires thepertitalmetibroslider 40 moves
vertically, the massage member 35 and the pressing member 36 integrally and vertically move.

Accordinglypan-acupressire seassage isreffectivedyrpersgrnfedoon:twem portioas ab eachi calfsk, that is,
front and rear portions of the calf F.
of the calf F.

The control unit 3 (see Fig. 1) included in the
massage device 1 according to the first embodiment is
described next.

The control unit 3 controls the paired right and
left massage members 14 and 15 to approach each other
to almost stop, thereby keeping the foot F fitted into
between the right and left massage members 14 and 15 in
a sandwiched state (see Fig. 4B). 1In this sandwiched
state, the spinning rotor 30 oscillates and reciprocates
in the front-rear direction in a predetermined range of
oscillation angle (at an angle less than 360 degrees)
with the pressing unit 42 (at least one of the large
protrusionBl,smallprotrusion32,andn@diumprotrusion
33) kept in contact with the therapeutic target (see Fig.
5B). This oscillating operation generates an operation
pattern in which any one of the protrusions (such as the
large protrusion 31) provided in the pressing member 16
repeatedly presses the sole of the foot F.

The control unit 3 controls the first driving
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The control unit 3 (see Fig. 1) included in the massage device 1 according to the first embodiment is
described next. The control unit 3 controls the paired right and left massage members 14 and 15 to
approach each other to almost stop, thereby keeping the foot F fitted into between the right and left
massage members 14 and 15 in a sandwiched state (see Fig. 4B). In this sandwiched state, the
spinning rotor 30 oscillates and reciprocates in the front-rear direction in a predetermined range of
oscillation angle (at an angle less than 360 degrees) with the pressing unit 42 (at least one of the large

protrusion 31, small protrusion 32, and medium pratrusian 33) kept.in ggtggtﬂyvi%thggh%@peutic
target (see BGCERRTRR obdillaihg o%@?atl%%%%pﬁgra?zrslgnlé}p%rﬁtleo%l(f)attern in which any one of the

protrusions (such as the large, protrusion 31) provided.in the. pressing mempey16 repeatedly presses
the sole of th& fo%?%.efﬁegg?)n roFun?IPSego#rgéﬁt/ dé?# Vi

he first driving mechanism 17 and the second driving

mechanism 18 so a3 1q gepegrate the qur%t@gé@gtg@ystg@dd@pggm indloiethahit is recessary to

determine whether the massage members 14 and 15 are currently at the sandwiching positions or the

release posjfign s9 28 tpKEER the pairgd sight anddefirpassage mambers 14-andbqireximate to
each other. Therefore, in the first embodiment, the current status of the massage members 14 and 15

are determingsbhy Measting gheenumber:af seelutiansaf the driving rhetep2t Iserping s d drive

source driving the paired right and left massage members 14 and 15.
right and left massage members 14 and 15 proximate to
each other. Therefore, in the first embodiment, the
current status of the massage members 14 and 15 are
determined by measuring the number of revolutions of the
driving motor 21 serving as a drive source driving the
paired right and left massage members 14 and 15.

As shown in Fig. 3, the feed screw shaft 38 that
the elevating drive unit 37 of the vertical massage
mechanism 11 includes for vertically moving the vertical
motionslider40.isequippedwithzanumber—of—revolutions
measuring unit 52. The number-of-revolutions measuring
unit 52 measures the number of revolutions of the drive
motor 21.

This number-of-revolutions measuring unit 52 1is
configured so that a detection target disc 50 having one
notch formed circumferentially 1is provided on a lower
end of the feed screw shaft 38 to be integrally rotatable
with the feed screw shaft 38, and so that a photosensor

51 is provided to sandwich the detection target disc 50

between two portions of the photosensor 51. Whenever the
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As shown in Fig. 3, the feed screw shaft 38 that the elevating drive unit 37 of the vertical massage
mechanism 11 includes for vertically moving the vertical motion slider 40 is equipped with a
number-of-revolutions measuring unit 52. The number-of-revolutions measuring unit 52 measures the
num_ber of revolutions of the drive motor 21. This number-of-revolutions measuring unit 52 is
configured so that a detection target disc 50 having one notch formed circumferentially is provided on
'?h Ic;wer r(]and of the feed screw shaft 38 to be integrally rotatable with the feed screw shaft 38, and so

at a photosensor 51 is provided to sandwich the detection targes di fween tyopoxtion
photosensof* gfmhgrﬁegiﬁhgeno%gﬁc olfotﬁe%%é%ﬁ(?n i%fgsé:t %lrsgc é% %%ggeggthrougé\i{hg&;%ndwsic%fir:ge

positions of the otosr\egﬁ%r fﬁlg%c#:gr__gmsto satatiqnof the detection dargetidise, theiphptosensor

sanawicli. .
51 detects transmitted ig refore, 1t Is possible to measure the number of revolutions of the feed

screw shaft 38 and qventually that of the.drivesPeior 2bn  target disc 50, the
photosensor!iLdetectstransmittedlight. Therefore, it
is possible to measure the number of revolutions of the
feed screw shaft 38 and eventually that of the drive motor
21.

Oon the other hand, it is preferable to set the
rotational angle at which the pressing member 16
reciprocates in front-rear direction and rotates to have
dividedanglerangesalmostequalwithrespecttx;anangle
position at which the large protrusion 31 presses the
sole of the foot F (almost longitudinally central
position) (see Fig. 5B). Specifically, the rotational
angle is preferably set in a range of about 30° to 90°
with respect to an entire range from a front end to a
rear end of the pressing member 16. However, the
rotational angle is not limited to this specific angle
range but can be set less than 30° or more than 90°.

As stated, in the first embodiment, the pressing
member 16 is configured to be driven to integrally rotate
with the rotary shaft 20 that is driven to rotate by the
drive motor 21 of the first driving mechanism 17. Due
to this, the control unit 3 switches over the drive motor

21 between the positive-rotation driving mode and the
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On the other hand, it is preferable to set the rotational angle at which the pressing member 16
reciprocates in front-rear direction and rotates to have divided angle ranges almost equal with respect
to an angle position at which the large protrusion 31 presses the sole of the foot F (almost
longitudinally central position) (see Fig. 5B). Specifically, the rotational angle is preferably set in a
range of about 30 to 90 with respect to an entire range from a front end to a rear end of the pressing
member 16. However, the rotational angle is not limited to this specific angle range but can be set less

than 30 or more than 90. s stated, .in the first embodiment, t e Qg%sesi%grmg@bﬁr 16 is configured
to be driverFt%Yrﬁgfrngyrr%Fa?ﬁ with tfgerr%’f’a%? SISy th"gktl IS riY/gn to rotate by the drive motor 21 of

the first driv@ mechanism 1,7, Due to this, the control unit 3, switches, ever fhedriye matar, 21 between

the positive-rotaﬁon (?rlvmg mode and the reverse-rotation driving mode whenever the drive motor 21

rotates by a_predeternined aymber of revolitions, thesehyqmpabling the: pressing pieswet &6 to

reciprocate and rotate. To grasp the current rotational angle position of the pressing member 16
(position at whigh tha-lagge protrusion 31 presses the therapeutic target) and to set the rotational angle
range (to set timing of switching over the rotation between the positive rotation and the reverse
rotation), the numberof gevolissions of therdrive mater2tdeteraninechioyl theprustioei-ofrevélutions
measuring unit 52 is used. Functions of the massage device 1 according to the first embodiment
are describectheexphased bna usagestatus 6f tie masdagerdevwite y¥hich the large

protrusion 31 presses the therapeutic target) and to set

the rotational angle range (to set timing of switching

over the rotation between the positive rotation and the

reverse rotation), the number of revolutions of the drive

motor 21 determined by the number-of-revolutions

measuring unit 52 is used.

Functions of the massage device 1 according to the
first embodiment are described next based on a usage
status of the massage device 1.

In the massage device 1, the paired right and left
massage members 14 and 15 of the horizontal massage
mechanism 10 are in a release state when a power switch
or an operation switch (not shown) is turned off. At this
time, the massage member 35 and the pressing member 36
of the vertical massage mechanism 11 stop at lowest
positions, respectively.

Therefore, a user fits each of the right and left

calves L in between the massage member 35 and the pressing

member 36 of the vertical massage mechanism 11 and fits

19



In the massage device 1, the paired right and left massage members 14 and 15 of the horizontal
massage mechanism 10 are in a release state when a power switch or an operation switch (not
shown) is turned off. At this time, the massage member 35 and the pressing member 36 of the vertical
massage mechanism 11 stop at lowest positions, respectively. Therefore, a user fits each of the
right and left calves L in between the massage member 35 and the pressing member 36 of the vertical
massage mechanism 11 and fits each of the right and left feet F into between the paired right and left

massage members Jf4 aH% 15.(;% Ft]lhce hariz n%%l tm%%s%gegmfﬁb&a@ig@%geen infhe case where the
e dri

r
user turns on e opé&ration switeh in this sta e, thent ve motor 21 operates and the elevating

drive unit 37driyes the eflieal motion slider 40 tosiart rising:a the varticaLmassageomectnism 11
As a result, themassage member 35 présses a diagonally front side of the calf L, the pressing

member 36 presses,a reak side,of the calf L, and the user gets acupressure massage so that the front
and rear pressed positions simultaneously move upward. The elevating drive unit 37 drives the

drive motor 21 to make & rrversedetating se asie moye dowa this vetticalhmotigrestidéri4that a time at

Which_ the vertical motion slider 40 reaches an upper limit position. Such operation is performed in a

plurality of cy¢les.ch in this state, then the drive motor 21 operates
andtheelevatingdriveunit1?7drivestheverticalmotion
slider 40 to start rising in the vertical massage
mechanism 11. As a result, the massage member 35 presses
a diagonally front side of the calf L, the pressing member
36 presses a rear side of the calf L, and the user gets
acupressure massage so that the front and rear pressed
positions simultaneously move upward.

The elevating drive unit 37 drives the drive motor
21 to make a reverse rotation so as to move down this
vertical motion slider 40 at a time at which the vertical
motion slider 40 reaches an upper limit position. Such
operation is performed in a plurality of cycles.
Furthermore, in the horizontal massage mechanism

10, the drive motor 21 operates to start rotation of the
rotary shaft 20. In the first driving mechanism 17, the
drive motor 21 thereby drives the paired right and left
massage members 14 and 15 to repeat the release states
and the sandwiching states via the transform units 25,
and the paired right and left massage members 14 and 15

perform the kneading massage on the foot F from both of
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Furthermore, in the horizontal massage mechanism 10, the drive motor 21 operates to start rotation of
the rotary shaft 20. In the first driving mechanism 17, the drive motor 21 thereby drives the paired right
and left massage members 14 and 15 to repeat the release states and the sandwiching states via the
transform units 25, and the paired right and left massage members 14 and 15 perform the kneading
massage on the foot F from both of the left and right sides of the foot F. At the same time, the second
driving mechanism 18 drives the pressing member 16 to rotate via the spinning rotor 30, whereby the

Iafge protrusion 3%1 %rce%sin ggitﬁ %réoegmsotpet%cgpf%%sgr% massage;on the sole of the foot F.
It is assumed that Sitherdh adtbMatic opera%lon mode program selects or the user manualiy selects a

mode of ‘repgated pressing of e sols o 991 't aycpniecl mpds ofhe convob unibgin these
A9 _

circumstances. s shown'in ,in a process in which the paired right and left massage

members 14 and 15 rqpeat the rglegse. state,(indicated by 10pew’ in it £) 80 thensandwighing state

(indicated "closed" in Fig. 6) for the foot F, the control unit 3 determines that the paired right and left
massage membets,14;and 15 areus thensandwighieg stateqsea Fig. 4B) apd stastsieentroling.

Note that operation timing of the paired right and left massage members 14 and 15 is made to match
that of the psessingdreaber Ifathat iss when thespaired eightfandHeft Massage .members 14 and 15
are in the sandwiching state, the pressing member 16 is in a pressing state (indicated by "up” in Fig. 6)
in which the large pmirusion 84 ofithedrésdsing mermber] Gpresses e bhgituRiraNy Eéitfal portion
(arch) of the sole of the foot F.
mode program selects or the user manually selects a mode
of “repeated pressing of the sole of the foot F” as a
control mode of the control unit 3 in these circumstances.
As shown in Fig. 6, in a process in which the paired
right and left massage members 14 and 15 repeat the
release state (indicated by “open” in Fig. 6) and the
sandwiching state (indicated “closed” in Fig. 6) for the
foot F, the control unit 3 determines that the paired
right and left massage members 14 and 15 are in the
sandwiching state (see Fig. 4B) and starts controlling.
Note that operation timing of the paired right and
left massage members 14 and 15 is made to match that of
the pressing member 16. That is, when the paired right

and left massage members 14 and 15 are in the sandwiching

state, the pressing member 16 is 1in a pressing state

Ww ”

(indicated by up in Fig. 6) in which the large
protrusion 31 of the pressing member 16 presses the
longitudinally central portion (arch) of the sole of the

foot F.

21



First, the control unit 3 starts from timing at which the paired right and left massage members 14 and
15 are in the sandwiching state and at which the pressing member 16 is in the pressing state. At the
timing, the control unit 3 controls the drive motor 21 to continuously rotate so that the large protrusion
31 serving as the pressing unit 42 moves toward the front side of the sole (rear of the toe) or the rear
side (rear of the heel) at a predetermined rotational angle. The control unit 3 determines that the
pressing position of the pressing member 16 moves by as much as the predetermined rotational angle

and thatthe lage protrusion 31 is/n a1t ofpressinghe rearcf (e (o cam a delpetonsiona

output from the n voruticrs measuring uhit see Fi In this case, the control unit 3

switches the fotation drivinamads olhe diue mojor 21-1g onnesisarrecian dedng Badedindicated
ti :

by "reverse ro S of the ro%a(%y shaft in Fig. 6). The preSsing position of the pressing member 16

thereby movgs frorn the raar of the-fgede the.archand furthes to thed gy obtbiehigahenb dvext, the

control unit 3 determines that the pressing member 16 is in a state of pressing the rear of the heel from

the detection gigna! pytpus Fopy-bie SuRbes-ekreyolutings Measuing urjl, 52 He thiscase lthe control
unit 3 switches the rotation driving mode of the drive motor 21 to original-direction driving mode

(indicated by positive gatation] ef thegalary sbafidn Gig. B). Thequessingypositioly of tearessing
member 16 thereby moves from the rear of the heel to the arch and further to the rear of the toe. In
this way, thes totationofihe piessing memherds$iis swidhetkin tafiomseah@irdclios fithe
predetermined rotational angle range (about 30 to 90), whereby the pressing member 16 performs the
acupressuraxmassag2 andie sols ofvie fodt Fesofasas Fecigre@ate on§irlirffy. Durig e
acupressure massage, the control unit 3 controls the paired right and left massage members 14 and
15 to be kept fn thb sandvdhisg sttt eDFERLNIE HAE fobf B fittePifitoetwdEnthé paifedight and
left massage members 14 and 15 can be pressed surely and sufficiently by the pressing member 16

without escaRPGHFFBHNE predsiigtinfhd pPetdih§ member 16.

The control unit 3 determines that the pressing
position of the pressing member 16 moves by as much as
the predetermined rotational angle and that the large
protrusion 31 is in a state of pressing the rear of the
toe from a detection signal output from the
number-of-revolutions measuring upit 52 (see Fig. 3).
In this case, the control unit 3 switches the rotation
driving mode of the drive motor 21 to opposite—~direction
driving mode (indicated by “reverse rotation” of the
rotary shaft in Fig. 6). The pressing position of the
pressing member 16 thereby moves from the rear of the
toe to the arch and further to the rear of the heel.

Next, the control unit 3 determines that the
pressing member 16 is in a state of pressing the rear
of the heel from the detection signal output from the

number-of-revolutions measuring unit 52. In this case,
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The vertical massage mechanism 11 and the horizontal massage mechanism 10 can always operate
synchronously or only one of the vertical massage mechanism 11 and the horizontal massage
mechanism 10 can operate independently. It is preferable for the user to appropriately select whether
to cause the vertical massage mechanism 11 and the horizontal massage mechanism 10 to
synchronously operate or to cause only one of the vertical massage mechanism 11 and the horizontal
massage mechanism 10 to operate independently, according to user's desire. [SECOND

EMBODIMENT Corlfj%gﬁ.g#lusgiugs he mastsgg% gevci?teel 98%O£%i9§1tlo %2 qppggn}pgg'@ent of the

. . SW .
present invention. as8dge devitd 1 according to the second embodiment’is configured as a

massage device dedigated o gifher ing feel orhe calves and ingludes.only ihe horigopial avassage

mechanism3 € massage device f according to the second embodiment includes two pairs of

massager members. 14 and L5 for thekneading massagesand the prassing sembers k& for the

acupressure massage.
in Fig. 6). The pressing position of the pressing member

16 thereby moves from the rear of the heel to the arch
and further to the rear of the toe.

In this way, the rotation of the pressing member
16 is switched in the front-rear direction in the
predetermined rotational angle range (about 30° to 90°),
whereby the pressing member 16 performs the acupressure
massage on the sole of the foot F so as to reciprocate
longitudinally. During the acupressure massage, the
control unit 3 controls the paired right and left massage
members 14 and 15 to be kept in the sandwiching state.
Due to this, the foot F fitted into between the paired
right and left massage members 14 and 15 can be pressed
surelyandsufficientlyknzthepressingmember'l6without
escaping upward due to pressing by the pressing member
16.

The vertical massage mechanism 11 and the
horizontal massage mechanism 10 can always operate
synchronously or only one of the vertical massage
mechanism 11 and the horizontal massage mechanism 10 can
operate independently. It is preferable for the user to

appropriately select whether to cause the vertical
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In the massage device 1 shown in Fig. 7, the massage member 14 is provided as a fixed massage
member that does not perform any oscillating operation. However, the paired right and left massage
members 14 and 15 can massage the foot F while sandwiching the foot F therebetween since the
massage member 15 performs the oscillating operation. The pressing member 16 includes the
spinning rotor 30 provided to be eccentric with respect to the rotary shaft 20 and rotating integrally with
the rotary shaft 20. That is, an outer circumference of this spinning rotor 30 radially protruding most

greatly from the center of the rotary shaft 20 serves, as the pressing unit 42 t a3l @ggﬁ%
therapeutic TGt MTHRTARE %gFé B;Ec%na%sggc%srrﬁﬁg %pzllgl’?lﬁéi ?0%%?3 ?sgugse(f a protrusion

protruding from the outer circumference (new rusjon) can ither. provid r 9ot preuided.
Fo R T SAESRTS T0 e Son b mac et Tho Proasing o

In the mass cor embodiment, the pressing member 16 can operate

similarly to hat accarding tp.tbe ftst embodiment ang perfore @assage, omhe fogks Giierbinto

between the paired right and lefttmassage members 14 and 15 by pressing the foot F in a

reciprocating fashion; <, The erggodg@eé'ug%@gcloksgaQgr@jm@rg@@gsideaefbt@ﬂEjjhlt@traiWe in all
respects and not restrictive. The scope of the invention is indicated not by the foregoing description but
by the appepded.-claimgeand-all variations which fall within the meaning and range of and equivalents

thereof are intended to be embraced
[SECOND EMBODIMENT]

Fig. 7 illustrates the massage device 1 according
to a second embodiment of the present invention.

The massage device 1 according to the second
embodiment is configured as a massage device dedicated
to either the feet or the calves and includes only the
horizontal massage mechanism 10. The massage device 1
according to the second embodiment includes two pairs
of massager members 14 and 15 for the kneading massage
and the pressing members 16 for the acupressure massage.

In the massage device 1 shown in Fig. 7, the massage
member 14 is provided as a fixed massage member that does
not perform any oscillating operation. However, the
paired right and left massage members 14 and 15 can
massage the foot F while sandwiching the foot F
therebetween since the massage member 15 performs the
oscillating operation.

The pressing member 16 includes the spinning rotor

30 provided to be eccentric with respect to the rotary

shaft 20 and rotating integrally with the rotary shaft
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th(_ar_eln. For example, the number-of-revolutions measuring unit 52 can be provided in the first
driving mechanism 17, that is, in the rotary shaft 20 provided in the direction of passing through
between_ the massage members 14 and 15. Furthermore, the massage device 1 according to the
present invention can be provided as a footrest in front of a seat of a chair-type massager device.

20. That is, an outer circumference of this spinning
rotor 30 radially protruding most greatly from the center
of the rotary shaft 20 serves as the pressing unit 42
that presses the therapeutic target. In the case where
such an eccentric spinning rotor 30 is used, a protrusion
protruding from the outer circumference (new protrusion)
can be either provided or not provided.

In the massage device 1 according to the second
embodiment, the pressing member 16 can operate similarly
to that according to the first embodiment and perform
massagecnlthefoot}?fittedintobetweenthepairedright
and left massage members 14 and 15 by pressing the foot
F in a reciprocating fashion.

The embodiments disclosed herein are considered to
be illustrative in all respects and not restrictive. The
scope of the invention is indicated not by the foregoing
description but by the appended claims, and all
variations which fall within the meaning and range of
and equivalents thereof are intended to be embraced
therein.

For example, the number-of-revolutions measuring
unit 52 can be provided in the first driving mechanism
17, that is, in the rotary shaft 20 provided in the
direction of passing through between the massage members

14 and 15.
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WHAT IS CLAIMED IS: 1. A massage device comprising: paired right and left massage members
arranged to sandwich a therapeutic target; a pressing member arranged between the paired right
and left massage members; a first driving mechanism driving the paired right and left massage
members to approach and separate from each other; and a second driving mechanism driving the
pressing member to operate to press the therapeutic target,

Furthermore, the massage device 1 according to the
present invention can be provided as a footrest in front

of a seat of a chair-type massager device.
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wherein the massage device further comprises a control unit controlling the second driving
mechanism to drive the pressing member to repeatedly press the therapeutic target while controlling
the f@rst driving mechanism to drive the paired right and left massage members to be kept to be
proximate to each other as a result of the said approach. 2. The massage device according to claim 1,

w_here_in the _pressing member includes a spinning rotor rotating about a shaft center set in a

direction of passing through between the paired right and left massage members, and a
ressing unit pressing the ther I i i inni

p g W}?AT Ig CLAIMa Buticst'?lrget is provided on the spinning rotor.

1. A massage device comprising:

paired right and left massage members arranged to
sandwich a therapeutic target;

a pressing member arranged between the paired right
and left massage members;

a first driving mechanism driving the paired right
and left massage members to approach and separate from
each other; and

a second driving mechanism driving the pressing
member to operate to press the therapeutic target,
wherein

the massage device further comprises a control unit
controlling the second driving mechanism to drive the
pressing member to repeatedly press the therapeutic
target‘while controlling the first driving mechanism to
drive the paired right and left massage members to be
kept to be proximate to each other as a result of the

said approach.

2. The massage device according to claim 1, wherein
the pressing member includes a spinning rotor
rotating about a shaft center set in a direction of
passing'through.betweentﬂuapaired.right and left massage

members, and
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3. The massage device according to claim 2, wherein the first driving mechanism includes: a
rotary _shaft rotating about the said shaft center provided in the direction of passing through between
the paired right and left massage members; a driving motor driving the rotary shaft to rotate;
and paired right and left transform units transforming a rotational force of the rotary shaft into
approach-separation operation performed by the paired right and left massage members, and wherein
the second driving mechanism drives the spinning rotor of the pressing member to be rotatable

integrally with the rotary shaft of the fi ivi i : :
clair% 3,>\/Nherein a pyres s ng eu%rittd%ngrlegsrgg%hga@%rg. 4 Ihe massage deyjceaccpgding to

provided on the spinning rotor.

3. The massage device according to claim 2, wherein
the first driving mechanism includes:

a rotary shaft rotating about the said shaft
center provided in the direction of passing through
between the paired right and left massage members;

a driving motor driving the rotary shaft to
rotate; and |

paired right and left transform units
transforming a rotational force of the rotary shaft into
approach-separation operation performed by the paired
right and left massage members, and wherein

the second driving mechanism drives the spinning
rotor of the pressing member to be rotatable integrally

with the rotary shaft of the first driving mechanism.

4. The massage device according to claim 3, wherein

the control unit includes a number-of-revolutions
measuring unit measuring number of revolutions of the
driving motor, and

the control unit controls the first driving
mechanism and the second driving mechanism based on a

measurement result of the number-of-revolutions
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the control unit includes a number-of-revolutions measuring unit measuring number of revolutions of
the driving motor, and the control unit controls the first driving mechanism and the second driving
mechanism based on a measurement result of the number-of-revolutions measuring unit. 5. The
massage device according to anyone of claims 2 to 4, wherein the control unit controls the second
driving mechanism to drive the pressing member so that the spinning rotor reciprocates and rotates in
front-rear direction at a rotational angle less than 360 degrees in a state in which the pressing unit

contacts the therapeutic tarq’(l-:-t.
measurling unit.

5. The massage device according to any one of claims
2 to 4, wherein

the control unit controls the second driving
mechanism to drive the pressing member so that the
spinning rotor reciprocates and rotates in front-rear
direction at a rotational angle less than 360 degrees
in a state in which the pressing unit contacts the

therapeutic target.
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