DESCRIPTION

TITLE OF THE INVENTION: MASSAGE DEVICE

Technical field

[0001] The present invention relates.to a massage device.
Background Art

[0002] - As one of conventional massage devices capable of
massaging lower legs {between below-knee and ankle regions, in
particular) of auser, there is known amassage device implemented
inafootrestofachalir-typemassageapparatus (Patent Literature
1, for example). This massage device has a pair of right-hand
gnd left-hand treatment recesses, and an air bag is disposed
on each of the opposite spaced inwardly-directed side surfaces,
as well as on both sides of the intermediate wall, of the paired
recesses. The air bags are each inflated and deflated by an
air supply-exhaust unit, thereby massaging the lower legs put
in their respective treatment recesses at the same time.
[0003] In general, an air bag is s¢ inflated that its
dimension increases to amaximumat themidportion, and decreases
gradually with approach toward each end. Therefore, a
sufficiently high pressing force is exerted only irn a narrow
range of the lower leg in its lengthwise direction. With this
in view, there is proposed a massage device equipped with a
plurality of air bags juxtaposed in a direction longitudinally

of each treatment recess, for massaging lower legs over a wide



area in the lengthwise direction by supplying air to and
exhausting air from the air bags concurrently or sequentially
(Patent Literature 2, fdr example) .
[0004] Bywayof contrast, there isproposedamassagedevice
that employs, instead of an air bag, a mechanism for moving
opposite wall portions constituting a treatment recess close
to and away from lower legs (Patent Literature 3, for example}.
Prior Art Reference
Patent Literature
[OOOS]PatentIiteraturel:JapaneseExaminedPatentPublicafion
JP-B2 3012780

Patent Literature 2: Japanese Unexamined Patent
Publication JP-A 11-347082 (1998)

Patent Literature 3: Japanese Examined Patent Publication
JP-B2 3339849
Summary of the Invention
Problems to be solved by the Invention
[0006] The conventional massage device, be it the airbag
system disclosed in Patent Literatures 1 and 2 or the mechanical
system.disclosed-in Patent Literature 3, is designed simply to
give a massage to a body part put in the treatment recess by
means of a pair of opposed treatment members. After all, such
a massage device merely repeats a cycle of pressure application
only to fixed points on the body part and release of the applied

pressure, and inconveniently a resultant massage action is



somewhat monotonous and lacks in a wide variety of movements.
[0007] Furthermore, a main purpose of a massage produced
by the repetition of a cycle of pressure application to fixed
pointsandrelease of thepressure istoimpart pulsatory impulses
to blood circulation, the flow of lymph, or nervous systems,
in other words, to focus on waiting for spontanecus recovery
from fatigue and revitalization of user’s body. That is, the
conventional massage device does not give the impressionof being
capable of improving the flow of blood and lymph in a practical
and direct manner.

The present invention has been devised in view of the
circumstances as mentioned supra, and accordingly its object
is to provide a novel massage device capable of providing
innovative and comfortable massage effect by massaging a target
body part over a wide area in its lengthwise direction with a
rectilinear motion of a pressure-applying point, as well as
showing promise for practical and direct improvement of the flow
of blood and lymph.

Means for solving the Problems

[0008] In order to accomplish the above cbject, the
following means is adopted for the implementation of the present
invention.

That is, amassage device pursuant to the present invention
comprises: a pair of treatment members arranged face-to-face

with each other at a spacing large encugh for insertion of part



of human body; a holding mechanism for holding and pressing the
body part in sandwich style by moving at least one of the paired
treatment members or both of them in the direction of width of
the body part set in place between the paired treatment members;
and a moving mechanism for moving the treatment member in the
directionof length of the bodypart whilemaintaining theholding
condition of the treatment member effected by the holding
mechanism.

[0005] By employing the structure as described above
capableofallowingthetreatmentmembertomoveinthelengthwise
direction of the body part while being pressed against the body
part, a finger-pressure massage can be performed continuously
on the body part over a wide area in the lengthwise direction.
This makes it possible to provide innovative and comfortable
massage effect, as well as to show promise for practical and
direct improvement of the flow of blood and lymph.

As used herein, the term “*holding mechanism” is construed
as encompassing amechanism forbringing only one of the treatment
members into a pressing condition.

[0010] It is advisable that the holding mechanism is

providedwithanadvance—retractiondfivingsectignfordriving
thepairedtreatmentmemberstoadvancetoa}mﬂd—down(sandwich}
position as well as to retract to a hold-off (release) position.
When in the sandwich position, the paired treatment members are

close to each other for holding and pressing the body part in



sandwich style. When in the release position, the paired
treatment members are spaced fully apart.

Tt is preferable that one end or the other end of the range
of movement of the treatment member effected by the moving
mechanismcorresponds to the release positiontakenby thepaired
treatment members.

[0011] It is preferable that the treatment member is
fist-shaped.

It is also preferable that between the paired treatment
members is disposed a pressing member for pressing a different
area of the body part than the area to be pressed by the treatment
members. It is advisable that the moving mechanism is designed
to move the pressing member along the lengthwise direction of
the body part in synchronization with the movement of the paired
treatment members.

The massage device of the present invention may be
implemented by way of a lower-leg massage device designed so
that, given the bedy part as “a calf” which is part of a lowerx
" leglying in a knee to ankle range, the holdingmechanismoperates
the paired treatment members in a manner to hold the calf in
sandwich style while applying pressure to the right and left
sides thereof.

(0012} The massage device of the present invention may be
implemerited by way of a lower-leg massage device designed so

that; given the body part as “a calf” which is part of a lower



leg lying in a knee to ankle range, the holdingmechanismoperates
the paired treatment members in a manner to hold the calf in
sandwich style while applying pressure to an obliguely ocutward
part of the front side of the calf in a transverse direction
and the back side of the calf.

The massage device of the present invention may be
implemented by way of a lower-leg massage device designed so
that, given the body part as “a foot” which is part of a lower
leg lying below ankle, the helding mechanism cperates the paired
treatment members in a manner to hold the foot in sandwich style
while applying pressure to the right and left sides thereof.
[0013] The massage device of the present invention may be
implemented by way of an arm massage device designed so that,
given.the body'part as “an arm”, the holding mechanism operates
thepairedtreatmentmembers inamanner toholdthearminsandwich
stylewhileapplyingpressure tothe right and left sides therecf.

It is advisablé to provide a pair of treatment recesses,
of which each is formed ¢of a region between the paired treatment
members. In this case, the ﬁaired treatment recesses are
arranged side by side, withtheir lengthwise directions pointing
in the same direction.

Advantageous effect of the Invention
[0014] According to the massage device of the present
invention, afinger-pressuremassagecanbeperformedonacertain

body part over a wide aresa in its lengthwise direction. This



makes 1t possible to provide innovative and comfortable massage
effect, as well as to show promise for practical and direct
improvement of the flow of blood and lymph.

Brief Description of Drawings

[0015] [Fig. 1} Figure 1 is a front perspective view showing the
internal structure of amassage device in accordancewitha first
embodiment of the present invention.

[Fig. 2] Figure 2 is a front perspective view showing the
appearance of the massage device in accordance with the first
embodiment of the present invention.

[Fig. 3] Figure 3 is a back perspective view showing the
internal structure of the massage device in accordance with the
first embodiment of the present invention.

[Fig. 4] Figure 4 is a bottom perspective view showing
the internal structure of the massage device in accordance with
the first embodiment of the present invention.

[Fig. 5] Figure 5 is a sectional view taken along the line
A-A of Fig. 1.

{Fig. 6] Figure 6 is a sectional view taken along the line
B-B of Fig. 1 (release position).

[Fig. 7] Figure 7 1s a sectional view taken along the line
B-B of Fig. 1 (sandwich position).

[Fig. 8] Figure 8 is a sectional view taken along the line
C-C of Fig. 1 (release position).

[Fig. 9] Figure 9 is a sectional view taken along the line



C-C of Fig. 1 {(sandwich position).

[Fig. 10] Figure 10 is a perspective view showing a
vibration mechanism extracted from the construction.

[Fig; 11] Figure 11 is a view taken in the direction of
the arrow along the line D-D of Fig. 1 (release position).

[Fig. 12] Figure 12 is a view taken in the direction of
the arrow along the line D-D of Fig. 1 (sandwich position).

[Fig. 13] Figure 13 is a view taken in the direction of
the arrow along the line D-D of Fig. 1 (sandwich position).

[Fig. 14] Figure 14 is a perspective view showing the
massage device in accordance with a second embodiment of the
present invention.

[Fig. 15] Figure 15 is a front perspective view showing
the internal structure of the massage device in accordance with
athirdembodimentofthe;mesentinveﬁtion(releaseposition).

[Fig. 16] Figure 16 is a fronf perspective view showing
the internal structure of the massage device in accordance with
the third embodiment of the present invention (sandwich
position}.

[Fig. 17] Figure 17 is a front view showing the internal
structure of the massage device in accordance with the third
embodiment of the present invention (sandwich position).

[Fig. 18] Figure 18 is a front perspective view showing
the internal structure of the massage device in accordance with

the third embodiment of the present invention (uppermost sandwich



position).

[Fig. 19]) Figure 19 is a sectional view, withparts omitted,
taken along the line E-E of Fig. 16 (sandwich position, spaced
interval: narrow).

[Fig. 20] Figure 20 is asectional view, withpartsomitted,
taken along the line E-E of Fig. 16 (sandwich position, spaced
interval: wide).

[Fig. 21] Figure 21 isa sectional view, withpartsomitted,
taken along the line F-F of Fig. 15 (release position}).
Modes for Carrying out the Invention
[0016] Hereinafter, embodiments of the present invention
will be described with reference to tThe drawings.

[First embodiment])

Figures 1 to 13 show a massage device in accordance with
a first embodiment of the present invention.

By way of the first embodiment, there is shown a massage
device 1 intended for the right and left lower legs of a user,
which is designed to perform a sandwich-style massage and a
massage, like a finger-pressure massage, produced by a
rectilinear force on each of a calf L and a foot F constituting
the lower leg at the same time.

[0017] It is noted that, in the present description, the
term “calf L” refers to part of the lower leg of a human in a
range from below the knee to above the ankle, and the term “foot

F” refers to part of the lower leg in a range downwardly from



the ankle. Moreover, in Figs. 1l and 2, the direction indicated
by an arrow X is defined as a front-rear direction, the direction
indicated by anarrow ¥ is defined as a right-left, or transverse
direction (widthwise direction), and the direction indicated
by an arrow Z is defined as a top-bottom, or longitudinal
direction.

As shown in Fig. 2, the massage dévice 1 of the first
embodiment is provided with a casing 2 which is of a transversely
cr longitudinally-elongated rectangular or square shape when
viewed from in front, and is of a boot-like shape when viewed
from a side.

[0018] The casing 2 has a palr of right-hand and left-hand
first treatment recesses 4 that are spaced apart inthetransverse
direction, each of which is a recessed opening'formed on
substantially upper half of the front of the casing from below
upward. The right and left calves L can be inserted into the
right-hand and left-hand first treatment recesses 4,
respectively.

Also, the casing 2 has a pair of right-hand and left-hand
second treatment recesses 5 that are spaced apart in the
transverse direction, each of which is a recessed opening formed
on substantially lower half of the front of the casing from above
downward. The right and left feet F can be inserted into the
right-hand and left-hand second treatment recesses 5,

respectively.
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[0019] In the interest of concurrent insertion of the calf
I, and the foot F in th_e first treatment recess 4 and the second
treatment recess 5, respectively, the right-hand first treatment
recess 4 and the right-hand second treatment recess 5 are made
continuous with each other, and so are the left—hand first
treatment recess 4 and the left-hand second treatment recess
5.

Inside the first treatment recess 4, as well as the second
treatment recess 5, there is disposed a2 lining 6 comprising a
cushion material such as sponge or urethane and a cover member
such as a highly extensible cloth or leather. It is desirable
to impart adequate breathability tothe lining 6. Onan asneeded
basis, the lining 6 may be provided with a heating or cooling
mechanism. Moreove;*:, it is advisable that the cover member is
made detachableby adoptingattachingmeans suchasa zip fastener
or hook-and-loop fastener for easy replacement as required.
(00201 . The right-hand ana Jeft-hand first treatment
recesses 4 areeachprovidedwithavertical side-pressingmassage
mechanism 10 for massaging the calf L at both sides and a vertical
back-pressing massage mechanism 11 for massaging the calf L at
the back (rear).

The right-hand and left-hand second treatment recesses
5 are each provided with a horizontal side-pressing massage
mechanisml? formassagingthe foot Fatbeothsidesandahorizontal

back-pressing massage mechanism 13 for massaging the foot F at
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the back (sole).

[0021] It is noted that, in the massage device 1 of the
first embodiment, the casing 2 is made changeable in position
between a stand-up position and a lying-down position (with its
front side facing upward) to suit user’s needs. That is, when
sitting on a chair or the like, a user is able to use the device
with the caéing 2 set in the stand-up pesition. On the other
hand, when lying on his/her back on a bed or the like, a user
is able to use the device with the casing 2 set in the lying-down
position or in a tilted state.

(00221 Thus, the te;:‘ms “rertical” and “horizontal” in the
designations of the vertical side-pressing massage mechanism
10 and the vertical back-pressing massage mechanism 11 of the
first treatment recess 4, aswell as thehorizontal side-pxressing
massagé mechanism 12 and the horizontal back-pressing massage
mechanism 13 of the second treatment recess 5, are used merely
for the sake of convenience in the description, and are not to
be construed as limiting the conditions for use of the massage
device 1.

As shown in Fig. 1 and Figs. 3 to 5, a support frame 15
is attached to the casing 2 interiorly thereof. The support
frame 15 is composed of a base frame portion 16 standing
substantially horizontal at a lower-end position, and a back
frame portion 17 extending substantially vertically in an upward

direction from the rear end of the base frame portion 16. The
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base frame portion 16 and the back frame portion 17 are integral
to form themonolithic support frame 15 in the shape of the letter
L when viewed from a side.

[0023] In the support frame 15, the base frame portion 156
bears the horizontal side-pressing massage mechanism 12 and the
horizontal back-pressing massage mechanism 13, whereas the back
frame portion 17 bears the vertical side-pressing massage
mechanism 10 and the vertical back-pressing massage mechanism
11.

As shown in Fig. 4, the base frame portion 16 includes
apairofright—handandleft-hand}egbarslGaforfloormoﬁnting,
and a pair of right-hand and left-hand horizontal bars 16b that
are placed above the leg bars l6a, with their lengthwise
directions alignedwiththe front-reardirection, soas tosecure
a space with respect to & floor. Each of the right-hand and
left-hand horizontal bars 16b is uniform in sectional profile
(thickness) throughout its length in the front-rear direction,
and constitutes a horizontal rail 20 for moving the horizontal
side-pressing massage mechanism 12 and the horizontal
back-pressing massage mechanism 13 in the front-rear direction.
[0024] On the other hand, as shown in Fig. 3, the back frame
portion 17 includes a pair of right-hand and left-hand vertical
bars 17a that are placedwith their lengthwise directions aligned
with the longitudinal direction. Each of the right-hand and

left-hand vertical bars 17a is uniform in sectional profile
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(thickness) throughout its lengthinthe longitudinal direction,
and constitutes a vertical rail 21 for moving the vertical
side-pressing massage mechanism 10 and the vertical
back-pressing massage mechanism 11 in the longitudinal
direction.
[0025] To begin with, referring mainly to Fig. 3, the
vertical side-pressing massage mechanism 10 and the vertical
back-pressing massage mechanism 11 will be described. |

The vertical side-pressing massage mechanism 10 comprises
side-pressing treatment members 23 and 24 arranged side by side
at a predetermined spacing (refer to Fig. 1), a holdingmechanism
25 for operating the treatment members 23 and 24 in a manner
to press the calf L, and a moving mechanism 26 for imparting
up-and-down motion to the treatment members 23 and 24 and the
helding mechanism 25.
[0026] The vertical back-—pressing massage mechanism 11
comprises a pressing member 27 for pressing the back of the calf
I. set in place between the paired treatment members 23 and 24.
Since the moving mechanism 26 is shareable between the vertical
back-pressing massage mechanism 11 and the vertical
side-pressingmassage mechanism10, it follows that the vertical
back-pressing massage mechanism 11 is moved up and down
concurrently with the vertical side-pressing massage mechanism
10.

In the moving mechanism 26 of the vertical side-pressing

14



massage mechanism 10, a vertical movement slider 30 is retained
for free up—and-down motion relative to the paired right-hand
and lefi-hand vertical rails 21 of the back frame portiocn 17.
The vertical movement slider 30 is driven to move up and down
by a raising-lowering driving section 31. The wvertical
side-pressing massage mechanism 10 and the vertical
back-pressing massage mechanism 11 are attached relatively to
the vertical movement slider 30.

[0027] In the first embodiment, the raising-lowering
driving section 31 is illustrated as having a feed screw shaft
32 placed with its lengthwise direction aligned with the
longitudinaldirection, amotor 33operablein forwardandreverse
directions and a reduction gear portion 34 for rotatably driving
the feed screw shaft 32, and a nut member 35 disposed on the
vertical movement slider 30 for threadable engagement with the
feed screw shaft 32 in impaled fashion. The motor 33 and the
reduction gear portion 34 are fixed in the inside of the support
frame 15 (in the vicinity of the intersection of the base frame
poftion 16 and the back frame portion 17).

[0028] As shown in Fig. 1, the treatment members 23 and
24 of thevertical side-pressingmassagemechanisml0arearranged
in a pair, and the pair is provided for each of the right and
left lower legs of a user (user’s body) on an individual basis,
or a total of two palrs of the treatment memberslin all. That

is, the treatment members 23 and 24 are arranged vis—-a-vis in

15



the transverse direction at a spacing large enough for easy
insertion of one of the calves L. Thus, the treatment members
23 and 24 constitute a single treatment recess, namely the first
treatment recess 4 (refer to Fig. 2).
[0029] As shown in Fig. 6, the treatment member 23 disposed
face~to-face with the inner side of the calf L has basically
the form of a cylinder which extends with its axis pointing in
the front-rear direction, has a length substantially equal to
the lateral thickness d (the thickness in the front-rear
direction) of the calf L, and is constricted at two locations
on its ocuter peripheral surface in the 1ehgthwise direction.
On the other hand, the treatment member 24 disposed
face-to-face with the outer side of the calf L has the form of
a disk with an axis pointing in the front-rear direction. The
discotic treatment member 24 is made flat with respect to the
front-rear direction so as to make contact with the calf L only
in a range from the side surface near to the front surface (in
a relatively narrow range}. This makes it possible to increase
the surface pressure on the calf L properly, and thereby produce
a relatively strong stimulus as is desirable.
[0030] The treatment members 23 and 24 are each fist-sized
aswell as fist-shaped. Asthematerial of constructionof these
members, an elastic material such as plastic and hard resin can
be adopted for use.

Meanwhile, the holding mechanism 25 of the vertical
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side-pressing massage mechanism 10 operates, when the calf L
is set in place between the treatment members 23 and 24, the
treatment members 23 and 24 in a manner to press both sides of
the calf L in the transverse direction.

[0031] In the first embodiment, the holding mechanism 25
is provided with an advance-retraction driving section 37 for
allowing the treatment members 23 and 24 tp move advanceably
and retractably between a hold-off (release) position (as shown
in Fig. 6) and a hold-down (sandwich) position (as shown in Fig.
7} (te move closer to and away from each other) individualiy
and positively.

When in the release position, the treatment members 23
and 24 stay out of the way of insertion and extraction of the
calf L in the region between them.

[0032] As shown in Figs. 6 and 7, the advance-retraction
driving section 37 comprises: support arms 40 and 41 for

supporting the treatment members 23 and 24; rocking shafts 43
and 44 for pivotally supporting the support arms 40 and 41 for
free horizontal rockingmotion relative to the vertical movement
slider 30; release actuators 45 and 46 for actuating the support
arms 40 and 41 so that the treatment members 23 and 24 can be
moved away from each other (so as to open up the space between
them); and a cam rail 47 for imparting camming action to the
base end of the support arm40, 41 (the camrail 47 is not depicted

in Fig. 6).
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[0033] The support arms 40 and 41 are shaped like the letter
L when viewed froma top, and have their base ends extended toward
each other at least in a region between the rocking shafts 43
and 44, The opposed base ends are formed with follower pins
50 and 51, respecfively} that can be brought inte contact with
the rear surface of the cam rail 47. The bend (angle) of the
letter L defining the shape of the support arm 40, 41 is so
determined that, when the treatment members 23 and 24 assume
a pressing position, the follower pins 50 and 51 are so arranged
as to extend toward each other ina substantially linear fashion.
[0034] Specifically, the release actuators 45 and 46 are
each constructed of a legged coiled spring whose legs protrude
radially outwardly, and are installed so as to surround the
rocking shafts 43 and 44, respectively. The coiled spring has
its one leg engaged with the support arm 40, 41, and has the
other leg engaged with the vertical movement slider 30.
Therefore, the treatment members 23 and 24 are subjected to a
springy force tending to move them away from each other (move
them in the opening-up direction) as indicated by arrows P in
Fig. 6.

[0035] As shown in Fig. 3, the cam rail 47 is secured to
the back side of the vertical bar 17a (constituting the vertical
rail 21), with its lengthwise direction aligned with the
longitudinal direction, relative to the back frame portion 17

of the support frame 15. The rear surface of the cam rail 47
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is made as a cam face 47a (with which the follower pin 50, 51
of the support axm 40, 41 makes sliding contact).

Moreover, as shown in Fig. 5, the cam rail 47 is
so shaped that its réil thickness {the length from the vertical
bar 17a to the rearward end) becomes smaller gradually from the
bottom to the top, or becomes larger gradually from the top to
the bottom. That is, the cam face 47a is inclined with respect
to the direction of length of the vertical bar 17a. Moreover,
the length of the cam rail 47 is so determined that its iower
end falls short of the lower limit of an operating range S within
which the vertical movement slidér 30 moves up and down along
the back frame portion 17. The cam rail 47 has formed at its
lower end a ramp guide face 47b inclined in an opposite direction
relative to the cam face 47a.
[0036] It can thusbe saidthat thecamrail 47 1is an inclined
cam in the form of an angle, and its vertex 47c defining the
point of connection between the cam face 47a and the ramp guide
face 47b corresponds to the thick of the cam rail (a part most
distant fromthe rear surfaceoftheverticalbarla). Moreocver,
a location below the lower end of the cam rail 47, viz., a part
departing from the cam rail 47 (where the rear surface of the
vertical bar 17a faces rearward in an exposed state) is, when
taken to represent the cam rail 47, a zero-thickness area
constituting a camming-free region 47d.

[0037] According to the configuration of the cam rail 47
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thus far described, as the vertical movemeﬁt slider 30 is moved
up and down along.the vertical rail 21 (the vertical bar i7a),
so the support arms 40 and 41 are moved up and down. At this
time, the strength of rearward force exerted on the follower
pin 50, 51 of the support arm 40, 41 varies in conformity with
the configuration of the cam face 47a of the cam rail 47. Since
the support arms 40 and 41 ar;a actuated by the release actuators
45 and 46 to urge the treatment members 23 and 24 in the direction
away from each other (to open up the space between them), it
follows that the urging action helps keep the follower pin 50,
51 in contact with the cam face 47a of the cam rail 47.
[0038] More specifically, when the treatment member 23,
24 is situated at the side of the lowermost part of the vertical
rail 21, then the follower pin 50, 51 of the support arm 40,
41 lies in the camming-free region 47d, wherefore the treatment
members 23 and'24 are spaced fully apart in the release position.
In this state, the calf L can be put in and out of the region
between the tréatment members 23 and 24 with ease.

After that, the treatment member 23, 24 is moved upward
along the vertical rail 21 and, upon reaching a position
corresponding to substantially the midportion of the calf L in
the longitudinal direction, then the foliower pin 50, 51 comes
to the vertex 47c. At this time, the treatment members 23 and
2f1 are closest to each other in the sandwich position. Further,

when the treatment member 23, 24 is situated at the side of the
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upper part of the vertical rail 21, then the follower pin 50,
51 of the support arm 40, 41 lies at the cam face 47a. At this
time, the treatment members 23 and 24 are close to each other
in the sandwich position.

[0039] In this way, in response to the up-and-down movement
of the vertical movement slider 30, the advance-retraction
driving section 37 imparts advancing and retracting motion to
"the treatment members 23 and 24 for the movement between the
release position and the sandwich position. Hence, the holding
mechanism 25 having the advance-retraction driving section 37
1ls capable of allowing the treatment members 23 and 24 to keep
on pressing the calf L set in place between them.

Next, the vertical back-pressing massage mechanism 11
mounted in the massage device 1 will be described.

[0040] Asshoﬁan1Figs. 1and5, the vertical back-pressing
massage mechanism 11 comprises the pressing member 27.

As shown in Fig. 5, the pressing member 27 is fixedly
disposed so as to protrude forward from the vertical movement
slider 30 of the moving mechanism 26. The pressing member 27
has basically the form of a disk having a transversely pointing
axis, the lateral profile of which is of a semicircular shape
defined by the disk with its rear-half part removed.
f0041] The pressing member 27 is made flat with respect
to the transverse direction so as to make contact with the calf

L set in place between the treatment members 23 and 24 only at
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the midportion of the back side (in a relatively narrow range).
This makes it possible to increase the surface pressure on the
calprroperly,andtherebyproducearelativélystrcngstimulus
as is desirable.

Since the pressing member 27 is moved up and down
concurrently with the treatment members 23 and 24 of the vertical
side-pressing massage ﬁechanism.lo, it follows that the calf
L is massaged effectively at three areas, namely the right side,
the left side, and the back side.

[(0042] Next, referring to Figs. 1, 3, and 4, the horizontal
side-pressing massage mechanism 12 and the horizontal
back-pressingmassage mechanism 13 mounted in themassage device
1 will be described.

It is noted that the horizontal side-pressing massage
mechanism 12 and the horizontal back-pressing massage mechanism
13 have basically the same workings as fhose of the vertical
side-pressing massage mechanism 10 and the wvertical
back-pressing massage mechanism 11 described hereinabove, and
it can thus be said that the former 12 and 13 are substantially
equal to the horizontal arrangement of the latter 10 and 11.
[0043] As shown in Fig. 1, the horizontal side-pressing
massage mechanism 12 comprises side-pressing treatment members
53 and 54 arranged side by side at a predetermined spacing, a
holding mechanism 55 for operating the treatment members 53 and

-
LS

54 in a manner to press the foot F, and a moving mechanism 56
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for imparting back-and-forth motion to the treatment members
53 and 54 and the holding mechanism 35.

The horizontal back-pressing massage mechanism 13
comprises a pfessing ‘member 57 for pressing the sole of the foot
F set in place between the paired treatment members 53 and 54.
The horizontal back-pressing massage mechanism 13 is moved back
and forth concurrentlywith the horizontal side-pressingmassage
mechanism 12.

[0044)] In the moving mechanism 56, a horizontal movement
slider 60 is retained for free back-and-forth motion relative
to the paired right-hand and left-hand horizontal rails 20
(horizontal bars 16b) of the base frame portion 16. The
horizontal movement slider 6C is driven to move back and forth
by an advance-retraction driving section 61. The horizontal
side-pressing massage mechanism 12 and the horizontal
back—pressing.massage mechanism 13 are attached relatively to
the horizontal movement slider 60.

[0045] The advance-retraction driving section 61 for
driving the horizontal movement slider 60 comprises a feed screw
shaft 62 placed with its lengthwise direction aligned with the
front-rear direction, amotor 33 operable in forward and reverse
directions and a reduction gear porticn 64 for rotatably driving
the feed screw shaft 62, and a nut member 65 attached to the
herizontal movement slider 60 for threadable engagement with

the feed screw shaft 62 in impaled fashion. The motor 33 is
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shareable between the advance-retraction driving section 61 and
the raising-lowering driving section 31 of the vertical
side-pressing massage mechanism 10. That is, the ﬁotor 33 is
adouble~shaftmotor, eneof thedrivingshaftsofwhichiscoupled
to the reduction gear portion 34 of the raising-lowering driving
section 31, and the other is coupled to the reduction gear portion
64 of the advance-retraction driving section 61.

[0046] As shown in Fig. 1, the treatment members 53 and
54 of the horizontal side—pressing-massage mechanism 12 are
arranged in a pair, and the pair is provided for each of the
right and left lower legs of a user {user’s body) on an individual
basis, or a total of two pairs of the treatment members in all.
That is, the treatment members 53 and 54 are arranged vis-a-vis
in the transverse direction at a spacing large enough for easy
insertion of one of the feet F. Thus, the treatment members
53 and 54 constitute a single treatment recess, namely the second
treatment recess 5 (refer to Fig. 2).

[00471] As shown in Fig. 8, each of the treatment member
53 disposed face~to~face with the inner side of the foot F and
the treatment member 54 disposed face-to-face with the outer
side of the foot F has basically the form of a cylinder with
alongitudinallypointingaxisthatprotrudesinalength somewhat
greater thérla.height h of the foot P {the distance from a floor
to the instgp of the foot F) in the longitudinal direction, and

is constricted at two locations on its outer peripheral surface
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in the lengthwise direction.

The treatment members 53 and 54 are each fist-sized as
well as fist-shaped. As the material of construction of these
members, an elastic material such as plastic and hard resin can
be adopted for use.

[0048] The holding mechanism 55 operates, when the foot
F is set in place between the treatment members 53 and 54, the
treatment members 53 and 54 in a manner to press both sides of
the foot Fin the transverse direction. Inthe first embodiment,
the holding mechanism 55 is provided with an advance-retraction
driving section 67 for allowing the treatment members 53 and
54 to move advanceably and retractably between a hold-off
(release) position (as shown in Fig. 8) and a hold-down (sandwich)
position (as shown in Fig. 9). When in the reléase position,
the paired treatment members 53 and 54 stay out of the way of
insertion and extraction of the foot F in the region between
them.

[0049] As shown in Figs. 8 and 9, the advance-retracticn
driving section 67 comprises: support arms 70 and 71 for
supporting the treatment members 53 and 54; rocking shafts 73
and 74 for pivotally supporting the support arms 70 and 71 for
free vertical rockingmotion relative to the horizontal movement
slider 60; release actuators 75 and 76 for actuating the support
arms 70 and 71 so that the treatment members 53 and 54 can be

moved away from each other (so as to open up the space between

23



them); and a cam rail 77 for imparting camming action to the
base end of the support arm 70, 71. (the cam rail 77 is not depicted
in Fig. 8).

[0050] The support arms 70 and 71 are shaped like the letter
L when viewed from in front, and have their base ends extended
toward each other at least in a region between the rocking shafts
73 and 74. The opposed base ends are formed with follower pins
80 and 81, reépectively, that can be brought into contact with
the lower surface of the cam rail 77. The bend {(angle} of the
letter L defining the shape of the support arm 70, 71 is so
determined that, when the treatment members 53 and 54 assume
a pressing position, the follower pins .80 and 81 are so arranged
as to extend toward each other in a substantially linear fashion.
{60511 Specifically, the release actuators 75 and 76 are
each constructed of a legged coiled spring whose legs protrude
radially outwardly, and are installed so as to surround the
rocking shafts 73 and 74, respectively. The coiled spring has
its one leg engaged with the support arm 70, 71, and has the
other leg engaged with the vertical movement slider 30.
Therefore, the treatment members 53 and 54 are subjected to a
springy force tending to move them away from each other (move
them in the opening-up direction) as indicated by arrows Q in
Fig. 8.

[0052] As shown in Fig. 4, the cam rail 77 is secured to

the back side of the horizontal bar 16b (constituting the
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horizontal rail 20), with its lengthwise direction aligned with
the front-rear direction, relative to the back frame porticn
16 of the support frame 15. The rear surface of the cam rail
77 is made as a cam face 77a (with which the follower pin 80,
81 of the support arm 70, 71 makes sliding co‘ntact) .
Moreover, as shown in Fig. _5, the cam rail 77 is

so shaped that its rail thickness {the length from the horizontal
bar 16a to the downward end) becomes smaller gradually from the
rear to the fore, or becomes larger gradually from the fore to
the rear. That is, the cam facé 77a is inclined with respect
to the direction of length of the horizontal bar 16b. Moreover,
the length of the cam ralil 77 is so determined that its forward
end falls short of the fore limit of an operating range T within
which the horizontal movement slider 60 moves back and forth
along the base frame portion 16. The cam rail 77 has formed
at its forward end a ramp guide face 77b which is inclined in
the same direction as is the cam face 77a at a sharp angle.
[0053)] It canthus be said that thecamrail 77 isan inclined
cam in the form of an angle, and its vertex 77c¢c defining the
point of connection between the cam face 77a and the ramp guide
face 77b corresponds to the thick of the cam rail (a part most
distant from the lower surface of the horizontal bar 16b).
Moreover, a location ahead of the forward end of the cam rail
77, viz., a part departing from the cam rail 77 (where the lcwer

surface of the horizontal bar 16b faces downward in an exposed
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state) is, when taken to represent the cam rail 77, a
zero-thickness area constituting a camming-free region 77d.
[0054]- According to the configuration of the cam rail 77
thus far described, as the horizontal movement slider 60 is moved
back and forth along the horizontal rail 20 (the horizontal bar
16b), so the support arms 70 and 71 are moved back and forth.
At this time, the strength of downward force exerted on the
follower pin 80, 81 of the support arm 70, 71 varies in conformity
with the configuration of the cam face 77a of the cam rail 77.
Since the support arms 70 and 71 are actuated by the release
actuators 75 and 76 to urge the treatment members 53 and 54 in
the direction away from each other (to open up the space between
them), it follows that the urging action helps keep the follower
pin 80, 81 in contact with the cam face 77a of the cam rail 77.
[0055] More specifically, when the treatment member 53,
54 issituatedat thesideof the forwardmostpart of thehorizontal
rail 20, then the follower pin 80, 81 of the support arm 70,
71 lies in the camming-free region 7734, wherefore The treatment
members 53 and 54 are spaced fully apart in the release position.
In this state, the foot F can be put in and out of the region
between the treatment members 53 and 54 with ease.

After that, the treatment member 53, 54 is moved along
thehorizontalrail 20and, uponreachingapositioncorresponding
to substantially themidportion of the calf L in the longitudinal

direction, the follower pin 80, 81 comes to the vertex 77c of
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the cam rail 77. At this time, the treatment members 23 and
24 are closest to each other in the sandwich position. Further,
when the treatment member 23, 24 is situated at the side of the
upper part of the vertical rail 21, then the follower pin 50,
51 lies at the cam face 47a. At this time, the treatment members
53 and 54 are close to each other in the sandwich position.
[0056] In this way, 1in response to the back-and-forth
movement of the horizontal movement slider 60, the
advance-retraction driving sect;i.on 67 imparts advancing and
retracting motion to the treatment members 53 and 54 for the
movement between the release position and the sandwich position.
Hence, the holding mechanism 55 having the advance-retraction
driving section 67 is capable of allowing the treatment members
53 and 54 to keep on pressing the calf L set in place between
them.

Next, the horizontal back-pressing massage mechanism 13
mounted in the massage device 1 will be described.

[0057] As shown in Figs. 1 and 5, the horizontal
back-pressingmassagemechanism 13 comprises the pressingmember
57.

The pressing member 57 is so disposed as to protrude upward
from the horizontal movement slider 6C of the moving mechanism
56. The pressing member 57 has basically the form of a disk
having a transverselypointing axis, the lateral profile of which

is of a semicircular shape definedby the diskwithits lower-half
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pért removed.
{0058] That is, the pressing member 57 is made flat with
respect to the transverse direction so as to make contact with
the foot F set in place between the treatment members 53 and
54 only at the midportion of the back side (sole) (inarelatively
narrow range). This makes it possible to increase the surface
pressure on the foot Fproperly, and thereby produce a relatively
strong stimulus as is desirable.

éince the pressing member 57 is moved-back and forth
concurrently with the treatment members 53 and 54 of the
horizontal side—pressing:nassageInechanisnl12, it follows that
the foot F is massaged effectively at three areas, namely the
right side, the left side, and the back side (sole).
[0059] As shown in Fig. 5, in the first embodiment, the
pressing member 57 is retained for free up-and-down motion
relative to the horizontal movement slider 60. Moreover, the
horizontal movement sliider 60 has formed in its pressing member
57-bearingareaahole85passingtherethroughinthelongitudinal
direction, and the pressing member 57 is formed with a follower
86 projecting into the hole 85. The tip (lower end) of the
follower 86 is curved in an arc.
[0060] Moreover, a cam face 88, which abuts against the
follower 86 of the pressing member 57, is attached relatively
to the cam rail 77 or the horizontal bar 16b retaining the cam

rail 77. The cam face 88 is convexly curved so as to conform
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to an arcuate curve defining the arch of the foot F (sole) set
in piace bhetween the treatment members 53 and 54,

Thus, in response to the back-and-forth movement of the

" horizontal movement slide_r 60, the follower §6 moves up and down
gently along the convex curve defining the cam face 88 while
making sliding contact with the cam face 88. As a matter of
course, the up-and-down movement of the follower 86 means the
up-and-down movement of the pressingmember 57. The up—-and-down
movement of the pressingmember 57 iseffectedunder the condition
where the pressing member 57 is pressed by the foot F. Therefore
the pressing member 57 can be moved without fail with little
wobble.
[0061] In this way, a force like a finger pressure can be
exertedproperlyalsoonthearchof the foot (scle} bythepressing
member 57, with the result that the finger-pressure force, as
well as the massage effect, is uniform throughout the scle of
the foot.

Meanwhile, the massage device 1 of the first embodiment
is provided with a vibration mechanism 80 aimed at providing
a massage with a high degree of effectiveness.

The vibration mechanism 20 is designed to impart vibration
produced by a vibrationmgeneratihg motoxr 21 to the calf L and
the foot F of a user. Hereinafter, the vibration mechanism 90
will be described.

[0062] As shown in Fig. 1 and Figs. 3 to 5, a horizontal
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vibration plate 101 is supported, via a plurality of (foux, in
the illustrated example) shock-absorbing legs 100, on the top
of the base frame portion 16 of the support frame 15. The
shoqk—absorbing leg 100 comprises, forexample, anelasticsleeve
made of rubber, resin, or the like, for the prevention of
propagation of vibration occurring in the horizontal vibraticn
plate 101 toward the base frame portion 16.

In addition, a vertical vibration plate 103 is supported,

via a plurality of (four, in the illqstrated exanmple)
shock-absorbing legs 102, on the front of the back frame portion
17 of the support frame 15. The shock-absorbinglegl02 comprises,
for example, an elastic sleeve made of rubber, resin, or the
like, for the prevention of propagation of vibration occurring
in the vertical vibration plate 103 toward the back frame portion
17.
[00623] As shown in Fig. 10, the horizontal vibration plate
101 and the vertical vibration plate 103 are coupled to each
other at their specificends, namely the.rear endof thehorizontal
vibration plate 101 and the lower end of the vertical vibration
plate 103, so as to be integral to forma monolithic plate shaped
like the letter L when viewed from a side.

The horizontal vib‘ration plate 101 has a small opening
105 formed with its lengthwise direction aligned with the
front-reardirection, forthesakeofallowingthepressingmember

57 of the horizontal back-pressing massage mechanism 13 to pass
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through the horizontal vibration plate 101 in the longitudinal
direction, and avoiding interference (contact} with the pressing
member 57 in a back-and-forth moving state. Moreover,
upwardly-protruding finger-pressure projections 106 are
arranged around the mouth of the small opening 105. The way
of arrangement, the seated height, the material, and the number
of the finger-pressure prcjection 106 may be determined
selectively in accordance with the positions of pressure points
on the socle.
[0CB4] In addition, the horizontal vibration plate 101 has
a large opening 107 formed centrally of the plate surface thereof
for the sake of allowing inwardly-located treatment members,
namely the treatment member 53 of the right-hand horizontal
side-pressing massage mechanism 12 and the treatment member 33
of the left-hand horizontal side-pressing massage mechanism 12,
to pass through the horizontal vibration plate 101 in the
longitudinal direction, and avoiding interferenée with the
treatment member 53 in a back-and-forth moving state.
Likewise, the vertical wvibration plate 103 has a small
opening 108 formed with its lengthwise direction aligned with
the front-rear direction, for the sake of allowing the pressing
member 27 of the vertical back-pressing massage mechanism 11
topassthroughthevertical vibrationplate 103 inthe front-rear
direction, and avoiding interference with the pressing members

27 in a back-and-forth moving state. Moreover,
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forwardly-protruding finger-pressure projections 108 are
arranged around the mouth of the small opening 108. The way
of arrangement, the seated height, the material, and the number
of the finger-pressure projection 109 can be determined
selectively in accordance with the positions of pressure points
on the back side of the calf L.

[0065] In addition, the vertical vibration plate 103 has
alargeopeninglloformedcentrallyoftheplatesurfacethereof'
for the sake of allowing the inwardly-located treatment members,
namely the treatment member 23 of the right-hand vertical
side-pressing massage mechanism 10 and the treatment member 23
of the left-hand vertical side-pressing massage mechanism 13,
topassthroughtheverticalvibrationplate103inthefront—rear
direction, and avoiding intexrference with the treatment members
23 in an up-and-down moving state.

The horizontal vibration plate 101 has a vibration
receiving pad 112 formed centrally of its rear end in the
transverse direction so as to extend into the large opening 107.
The vibration-generating motor %1 is retained in an inverted
position {in a motor shaft-downward fashion) above the vibration
receiving pad 112.

[0066] In the vibration-generating motor 91, a shaft
bearingattaqhmentsudhasah@aringisattachedtothetip(lowér
end) of the motor shaft, so that the motor shaft can be rotatably

retained on the vibration receiving pad 112 via the bearing.
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Also attached to the motor shaft of the vibration—generating
motor 91 is an eccentric weight (flywheel) 113 situated in an
midair position above the vibration receiving pad 112.
[0067] On the other hand, the support frame 15 is provided
with a motor support 120 located in correspondence with the
position of the vibration receiving pad 112 of the horizontal
vibration plate 101. The motor support 120 is dimensioned to
extend beyond the front and the rear of the vibration receiving
pad 112. At each of the protruding forward and rear ends of
the motor support 120 is disposed a pair of upwardly-extending
right-hand and left-hand vibration.—isolating legs 121 (a total
of four vibration-isolating legs 121 in all). It is noted that,
in the first embodiment, the motor support 120 serves alsc as
a motor bracket for securing the motor 33 provided for the
raising-lowering driving section 31 as well as the
advance~retraction driving section 61 to the support frame 15
{refer to Fig. 3).

[2068] Moreover, a motor bracket 122 attached to the
vibration-generating motor 91 is fixed to the upper-end parts
of the vibration-isclating legs 121.

The vibration-isolating leg 121 comprises,.for example,
an elastic sleeve made of rubber, resin, or the like, for the
prevention of propagation of vibration produced by the
vibration-generating motor 91 toward the support frame 15.

Thus, when the eccentric weight 113 is rotated by the
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driving operation of the vibration-generating motor 91, then
vibration is developed in the vibration-generating motor 91 in
itself, and the vibration is transmitted, through the bearing
atﬁached.to the motor shaft, to the vibration receiving pad 112
ofthehorizontal vibrationplatel0l. Atthistime, beingformed
integrally with each other, the horizontal vibration plate 101
and the vertical wvibration plate 103 vibrate together. As a
resuli, the vibration is transferred, through the
finger—pressureprojection106ofthehorizontalvibrationpiate
101, to the sole of the foot, and also transferred, through the
finger-pressure projection 109 of the vertical vibration plate
103, to the back side of the calf L.
[0069] It is noted that the horizontal vibration plate 101
is coupled with the shock-absorbing leg 100, the vertical
vibration plate 103 is coupled with the shock-absorbing leg 102,
and the vibration-generating motor 91 is coupled with the
vibration-isolating leg1l21l. Thismakes it possibletominimize
the chances of transmission of the vibration to the support frame
15, and thereby prevent untoward noises and floor oscillation.
Now, a description will be given as to the operation of
the massage device 1 of the first embodiment based on the
conditions for use.
[0070] When the power switch or operation switch is in the
OFF position, as shown in Figs. 1 and 11, the massage device

1 stays with the treatment members 23 and 24 of the vertical
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side-pressingmassagemechanisml0keptat restintheir lowermost
positions, and with the treatment members 53 and 54 of the
horizontal side-pressing massage mechanism 12 kept at rest in
their forwardmost positions.

The treatment members 23 and 24 remaining at rest in the
lowermost positions are in a state of being spaced fully apart,
and this sta1-:e corresponds to the release position which is
enabled by the holding mechanism 25 (the adwvance-retraction
driving section 37) of the vertical side-pressing massage
mechanism 10. Accordingly, in this state, the calf L can be
put in and ou{: of the region between the treatment members 23
and 24 with ease.

[0071] Moreover, the treatment members 53 and 54 remaining
at rest in the forwardmost positions are in a state of being
spacad fully apart, and this state corresponds to the release
position which is enabled by the holding mechanism 55 (the
advance~retraction driving section 67) of the horizontal
side~pressingmassagemechanisml2. Accordingly, inthisstate,
the foot F can be put in and out of the region between the treatment
membérs 53 and 54' with ezase.

To begin with, a user inserts each of his/her right and
left calves L in the region between the treatment members 23
and 24 (inside the first treatment recess 4), and also inserts
each of his/her right and left feet F in the region between the

treatment members 53 and 54 (inside the second treatment recess
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5).

[0072] Under this cohdition, the power switch or operation
switch is turned toc the ON position, whereupon the motor 33 is
set inmotion. Inthe vertical side-pressing massage mechanism
10, the moving mechanism 26 starts to move the vertical movement
slider 30 upward via the reduction gear portion 34 of the
iaisinngowering driving section 31. Moreover, in the
horizontal side-pressing massage mechanism 12, the moving
mechanism 56 starts to move the horizontal movement slidex 60
backward via the reduction gear portion 64 of the |
advance~retraction driving section él.

[0073] In the vertical side-pressing massage mechanismi0,
as the vertical movement slider 30 starts to move upward, the
support arm 40, 41 (the follower pin 50, 51) is subjected to
the camming action of the cam rail 47, with the result that,
as shown in Fig. 12, the treatment members 23 and 24 are firstly
so moved that the distance between them decreases to a minimum.
After that, as shown in Fig. 13, as the vertical movement slider
30 moves upward further and further, the treatment members 23
and 24 are so moved that the distance between them increases
gradually.

[0074] Moreover, as the vertical movement slider 30 starts
to move downward after reaching the upper limit of the operating
range 8, the treatment members 23 and 24 are contrariwise moved

so that the distance between them decreases gradually. Such
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a movement of the treatment members 23 and 24 conforms to the
shape of the calf L (adapted to variation in thickness of the
calf). This makes it possible to perform a massage in a manner
that a pressure-applying point is moved rectilinearly over a
wide area of the calf L in its lengthwise direction.

[0075] A cycle of such an upward movement and downward
movement of the vertical movement slider 30 is repeated at least
one time, or several times as required. In the case of repeating
the cycle over several times, it is advisable to adopt a system
based on timer circuitry or counting circuitry, or a systembased
on manual switching operation.

At this time, in the vertical back-pressing massage
mechanism 11, the pressing member 27 is in a state of pressing
the back side of the calf L. That is, the calf L receives the
finger-pressure force at three areas in total at one time.
[0076] On the other hand, in the horizontal side-pressing
massagemechanism12, as the horizontal movement slider 60 starts
to move backward, the support arm 70, 71 (the follower pin 80,
81) is subjected to the camming action of the cam rail 77, with
the result that, as shown inFigs. 12 and 13, the treatment members
23 and 24 are so moved that the distance between them decreases
gradually.

Moreover, as the horizontal movement slider 60 starts to
move forward after reaching the rear 1imit of the operating range

T, the treatment members 53 and 54 are contrariwise moved so

39



that the distance between them increases gradually. Such a
movement of the treatment members 53 and 54 conforms to the shape
of the foot F (adapted to variation in width of the foot). This
makes it possible to perform a massage in a manner that a
pressure-applying point is moved rectilinearly over a wide area
of the foot F in its lengthwise direction.

[0077] Similarly, a cycle of such a forward movement and
backwardmovement of thehorizontalmovement slider 60 is repeated
at least one time, or several times as required, in
synchronization with the up-and-down movement of the vertical
movement slider 30 described previously.

At this time, in the horizontal back-pressing massage
mechanism 13, the pressing membér 57 is in a state of pressing
the sole. That is, the foot F receives the finger-;pressure force
at three areas in total at one time.

[00781 Inadditiontothe functions of the treatment members
23 and 24, the pressing member 27, the treatment members 53 and
54, and the pressing member 57 to produce a finger—pressure
massage, with the driving operation of the vibration mechanism
90, vibrationcanbe applied to the calf Lvia the finger-pressure
‘proj ection 106, as well as to the foot F via the finger-pressure
projection 109. Accordingly, even more comfortable m;'-lssage
effect can be attained.

[0079] It will thus become possible to provide innovative

and comfortable massage effect, as well as to show promise for
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practical and direct improvement of the flow of blood and lymph.

It is noted that the vibration mechanism 20 may be so
designed that it can be activated and deactivated in a selective
manner in accordance with the desire of a user. The vibration
mechanism 90 may be designed to operate in synchronization with
the vertical side-pressing massage mechanism 10 and the
horizontal side-pressing massage mechanism 12 at all times, or
may be designed to operate independently of each of the
mechanisms.
[0080] Likewise, the vertical side-pressing massage
mechanism 10 and the horizontal side-pressing massage mechanism
12 may be designed to operate in synchronization with each other
at all times, or may be designed to operate independently of
each other.
[Second embodiment]

Figure 14 shows a massage device inaccordance with a second
embodiment of the present invention.
[0081] The massage device 1 of the second embodiment is
tailored to a specific application such as a massage device for
feet or a massage device for calves, and is therefore equipped
only with the horizontal side-pressing massage mechanism 12 and
the horizontal back-pressing massage mechanism 13 (the vertical
side—-pressing massage mechanism 10 and the vertical
back-pressing massage mechanism 11 are not provided therein).

This massage device is made very compact and adaptable to user
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needs, and thus come in very useful.

[0082] The second embodiment is otherwise similar to the
first embodiment in structure, functioning effect, operating
conditions, and so forth, and the detailed descriptions thereof
will thereforebe omitted. Moi:eover, the same reference symbols
are utilized in designating constituent components
corresponding with the first embodiment.

[Third embodiment]

Figures 15 to 21 show a massage device in accordance with
2 third embodiment of the present invention. |
[008B3] The massage device 1 of the third embodiment has
basically the same structure as that of the first embodiment
(refertoFigs.ltolBi. That is, themassagedevicelisintended
for the right and left lower legs of a user, and designed to
perform a séndwich—style massage and a massage, like a
finger-pressure massage, produced by a rectilinear motion on
each of a calf L and a foot F constituting the lower leg at the
same time.

As shown in Figs. 15 to 18, just like the first embodiment,
the massage device 1 of the third embodiment has a monolithic
support frame 15 constructed in the shape of the letter L when
viewed from a side.

[0084] Out of integral portions consfituting the support
frame 15, a base frame portion 16 is disposed at a lower-end

position soas to stand substantially horizontal, whereas a back
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frame portion 17 is so disposed as to extend vertically in an
upstanding position from the rear end of the base frame portion
16. The base frame portion 16 bears a horizontal massage
mechanism 150 for massaging the foot F. The back frame portion
17 bears a vertical massage mechanism 151 for massaging the calf
L.

[0085] Just like the first embodiment, the massage device
1 of the third embodiment is provided with a casing which is
of a rectangular shape when viewed from in front, and is of a
boot-1like shape when viewed from a side. The casing has formed
on its front surface a pair c;f right-hand and left-hand recesses
for insertion of the right and left calves L and feet ¥F. The
graphical representation of the casing is omitted.

In the massage device 1 of the third embodiment, the
horizontal massage mechanism 150 attached to the base frame
portion 16 has platy treatment members 154 and 155 for performing
a kneading massage on both sides of the foot F in the transverse
direction. The horizontal massage mechanism 150 corresponds
to the horizontal side-pressing massage mechanism 12 employed
in the fixst embodimeﬁt.

[008€6] Moreover, in the massage device 1 of the third
empodiment, the vertical massage mechanism 151 attached to the
back frame portion 17 has a front-pressing treatment member 160
and a back-pressing treatment member 161 for performing a

finger-pressure massage on both sides of the calf L in the
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front-rear direction. The vertical massage mechanism 151
corresponds to the vertical side-pressing massage mechanism 10
and the vertical back-pressing massage mechanism 11 employed
in the first embodiment.

[C0877] Firstly, the vertical massage mechanism 151 will
be described in detail.

The vertical massage mechanism 151 comprises: the
front-pressing treatment member 160 for pressing an obliquely
outward part of the front side of the calf L; the back-pressing
treatment member 161 disposed face-to-face with the
front-pressingtreatmentmenrber 160, withthecalfllyingbetween
them, for supporting the calf L at its back side; a holding
mechanimn162foroperatingthefroht~pressingtreatmentmember
160 and the back-pressing treatment member 161 in & manner to
press the calf L; and a moving mechanism 26 for imparting
up~anq~down.motion to the treatment members 160 and 161 and the
holding mechanism 162.

[0088] The front-pressing treatment member 160 and the
back-pressing treatment member 161 are arranged face-to-face
with each other in the front-rear direction. This peir is

disposed to the right and the left, respectively, of the device
for the right lower leg and the left lower leg, respectively,
of a user (user’s body). As a matter of course, the holding
mechanism 162 is provided for each of the pairs of the treatment

members 160 and 161 on an individual basis.
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In the moving mechanism 26, a rail retaining portion 163,
which is disposed at each end of a vertical movement slidexr 30
inthetransversedirection, is fitted for freeup-and-downmotion
onto each of paired right-hand and left-hand vertical rails 21
attached to the back frame portion 17, and the vertical movement
slider 30 is driven to move up and down by a raising-lowering
driving section 31. In terms of the above structure, the moving
mechanism is nearly identical to that of the first embodiment.
As another point of similarity to the first embodiment, the
treatment member 160, 161 and the holding mechanism 162 are
disposed on both sides of the vertical movement slider 30 in
the transverse direction.
[00B9] As to the specific design of the raising-lowering
driving section 31, it comprises a feed screw shaft 32 placed
with its lengthwise direction aligned with the longitudinal
direction, amotor 33 operable in forward and reverse directions
and a reduction gear portion 34 coupled to the rear of the motor
33 for rotatably driving the feed screw shaft 32, and a nut member
35 attached to the vertical movement slider 30 for threadable
engagement with the feed screw shaft 32 in impaled fashion. The
motor 33 and the reduction gear portion 34 are £ixed in the inside
of the support frame 15 (fixed centrally of the upper part of
the base frame portion 16 in the transverse direction).
[0080] As shown in Figs. 19 to 21, the front-pressing

treatment member 160 is located in a position displaced somewhat
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obligquely outwardly (rightwardly or leftwardly) from the center
of the front side of the calf L. Specifically, the left-hand
treatment member 160 faces an obliquely leftward part of the
front side of the calf L, whereas the right-hand treatment member
160 faces obliquely rightward part of the front side of the calf
L. By virtue of such a placement;, the treatment member 160 is
capable of pressing a lateral part of the front side of the calf
L spaced transversely outward from the shin (longitudinally
extending muscle part where shallow impressions will be left
under application of gentle pressure) while aveoiding direct
contact with the shin.

[0091] The treatment member 160 is supported at a forwardly
protruding part of a stay 165 disposed so as to protrude forward
along the outer side of the calf L in the transverse direction
from the rail retaining portion 163 of the vertical movement
slider 30 of the moving mechanism 26. The treatment member 160
has the formof a cylindrical roller (drum) expanded at its axial
center. At the axis of the treatment member 160 is located a
pivot shaft 166 which is coupled to the stay 165. The treatment
nempber 160 may be either configured for free rotation about the
pivot shaft 166 or mounted in an unrotatable fashion.

[00921 The pivot shaft 166 has its basal part, which is
to be coupled to the stay 165, set to face outermost in the
transverse direction, and extends obliquely forwardly from the

basal part, with the opposite tip part pointing inward in the



transverse direction (refer to an angle « shown in Fig. 19).
The oblique protrusion of the pivot shaft 166allows the treatment
member 160 to wrap around the outer side of the calf L, yet abut
against only an obliquely outward part of the front side of the
calf while avoiding contact with the other area such as the outer
lateral side of the calf L.

[0093] Oﬁ the other hand, the back-pressing treatment
member 161 supports the calf L, at the centex of its back surface,
in a state of being pressed rearward by the front-pressing
treatment member 160. The back-pressing treatment member 161
has the form of a cylindrical roller which is installed, with
its roller shaft staying horizontal in the transverse direction,
relative to the front surface of the vertical movement slider
30 of the moving mechanism 26. The roller is so shaped that
its thickness becomes smaller gradually from the inner end to
the outer end in the transverse direction; that is, configured
as a taper roller.

00847 Thus, in the back-pressing treatment member 161,
the amount of pressing force exerted on the calf L supported
thereon increases gradually with increasing proximity to the
inner end in the transversedirection, and contrariwise the level
of surface pressure on the calf L increases gradually with
increasingproximitytotheouterendinthetransveréedirection.
. This helps impart adequate stimulus to the calf as a whole as

is desirable. The back-pressing treatment member 161 may be
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either configured for free rotation about a roller shaft or
mounted in an unrctatable fashion.

[0095] As the vertical movement slider 30 of the moving
mechanisﬁ26ismovedupanddown,sothefront~pressingtreatment
member 160 and the back-pressing treatment member 161 are moved
up and down unitarily. In this way, the calf L receives
finger-pressure massage at two locations, namely an obliquely
outward paxt of its front side (next to the shin) and the back
side, with a high degree of effectiveness.

It is noted that an elastic material such as soft or hard
resin or rubber can be adopted for usé as the material of
congtruction of each ¢f the treatment members 160 and 161,
[0096] Meanwhile, the holdingmechanism 162 of the vertical
massage mechanism 151 operates, upon insertion of the calf L
between the front-pressing treatment member 160 and the
back-pressing treatment member 161, to set the front-pressing
treatment member 160 in place so that it will not move away from
the back-pressing treatment member 151 beyond a-predeterminéd
limit of mutually spaced interval (opening position), as well
as to let the treatment members 160 and 161 keep on pressing
the front and back sides of the calf L.

[0087] The following is the specific structure of the
holding mechanism 162.
That is, as shown in Figs. 19 to 21, at the basé part of

the stay 165 for supporting the front-pressing treatment member
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160 are disposed rocking shafts 43 extending upward and downward,
respect.ively, the axis of which is pointing in the longitudinal
direction. The upper and lower rocking shafts 43 are-pivotally
supportedfor freerotationrelativetotherail retainingportion
163 of the vertical movement slider 30. Thereby, the stay 165
is free to rock horizontally about the rocking shaft 43 as a
pivotal point relative to the vertical movement slider 30.
[0098] Moreover, a follower pin 50 is attached relatively
to the base part of the stay 165 so as to protrude rearward beyond
the rocking shaft 43. The follower pin 50 is, at its rear end,
engaged with a cam rail 47 attached to the vertical rail 21 of
the back frame portion 17. In this structure, even if the
front-pressing treatment member 160 is subjected to a force
tending to move it away from the back-pressing treatment member
161, since the follower pin 50 abuts against the cam rail 47,
it follows that the front-pressing treatment member 160 is
restrained from moving away from the back-pressing treatment
member 161 beyond the predetermined limit of the mutually spaced
interval.

[0069] Specifically, the follower pin 50 is constructed
as follows. That is, the coil part of a legged coiled spring
167 whose legs protrude radially outwardly is fitted onto the
rocking shaft 43, and one of the spring legs of the coiled spring
167 engages the stay 165. Moreover, the other of the spring

legs of the coiled spring 167 is fitted with a sleeve, and the
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spring leq and the sleeve are engaged en masse with the cam rail
47. The spring leg (sleeve) engaging the camrail 47 constitutes
the follower pin 50.

[G1GO] In the presence of the springy effect of the coiled
spring 167, the front-pressing treatment member 160 assumes
opening and closing positions with some distance from the
back—pressing treatment member 161.

Specifically, the cam rail 47 is constructed as follows.

That is, the back frame portion 17 of the support frame 15 has
formed on its front surface a straight, concavely-curved
longitudinal slot 170 (refer to Figs. 15 to 19), the lengthwise
direction of which is aligned with the longitudinal direction.
The longitudinal slot 170 has its lower end bent transversely
inwardly to form an angular groove.
[0101] The longitudinal slot 170 receives a rail member
171. The rail member 171 is fitted only in the straight parxt
of the longitudinal slot 170, and does not extendup to the angular
groove extending from the lower end of the longitudinal slot
170.

The rail member 171 is made slimmer than the slot width
of the straight part of the longitudinal slot 170. Moreover,
the rail member 171 is placed alongside the inward slot wall
(the rightward slot wall in the left~-hand longitudinal slot 170,
and the leftward slot wall in the right-hand longitudinal slot

170) of the straight part of the longitudinal slot 170 in the
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transverse direction. Accordingly, in the straight part of the
longitudinal slot 170, in additioen to the rail member 171, the
follower pin 50 of the support arm 40 can be fitted so long as
it is locatedonthe side of theoutwardslotwall inthe transverse
direction.

[0102] It is noted that the stay 165 is provided with a
release actuator (non-illustrated coiled spring) located
betweenthe stayandtherail retainingportionl163of thevertical
movement slider 30. The release actuator urges the stay 165,
viz., the front-pressing treatment member 160, in the
transversely outward direction as indicated by an arrow P in
Fig. 192 (in the direction of opening up the space between the
front-pressing treatment member 160 and the back-pressing
treatment membexr 161).

The urging force of the release actuator helps keep the
follower pin 50 in contact with the side surface of the rail
mempber 17latalltimes. Therefore, thefollowerpinb50isallowed
to move up and down within the range of the straight part of
the longitudinal slot 170 while making contact with the side
surface of the rail member 171. That is, as will be apparent
from this explanation, the side surface of the rail member 171
on which the follower pin 50 abuts serves as the cam rail 47
Tfor the follower pin 50.

[0103] In the third embodiment, an advance-retraction

driving section 37 as described hereinbelow is employed in
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relatioﬁtotheholdingmechanismlGZ. That is, whenthevertical
movement slider 30 of the moving mechanism 26 is moved further
downward beyond a predetermined lower-limit position, the
advance-retraction driving section 37 operates to move the
front-pressing treatment memper 160 away from the back-pressing
treatment member 161 beyond a predetermined 1imit of themutually
spaced interval (opening position).
[0104] The operation of the advance-retraction driving
‘section 37 makes it possible to increase the spaced interval
between the treatment members 160 and 161, and thereby facilitate
insertion and extraction of the calf L (the treatment members
160 and 161 are out of the way of the calf L).
Specifically, the advance-retraction driving section 37
is formed of the angular groove communicating internally with
the lower end of the longitudinal slot 170. That is, the angular
groove is angularly contiguous to the side surface of the lower
end of the rail member 171 (cam rail 47) fitted in the straight
part of the longitudinal slot 170. It can thus be said that
the groove inner surface of the angular groove constitutes a
release rail 48 capable of guiding the follower pin 50 of the
support arm 40.
[0105] Accordingly, when the vertical movement slider 30
moving along the vertical rail 21 reaches a position at the side
of the lowermost part of the vertical rail 21, thén*the follower

pin 50 of the stay 165 is guidedly introduced into the release
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rail 48 from the cam rail 47. At this time, the follower pin
50 is, at its rear end, inclined transversely inwardly, whereby
the front-pressing treatment member 160 is driven to rock about
the rocking shaft 43 in the direcfion of separation'from the
back-pressing treatment member 161 (opening position). In
consequence, the treatment members 160 and 16l are spaced apart
to the extent necessary to attain the release position.
[0L06] After that, as the vertical movement slider 30 is
moved upward along the vertical rail 21, the follower pin 50
of the stay 165 is guidedly introduced into the cam rail 47 from
the release rail 48. Then, the front-pressing treatment member
160 is driven to rock about the rocking shaft 43 in the direction
of approach toward the back-pressing treatment member 161. In
consequence, the treatment members 160 and 161 are spaced apart
to the extent necessary to attain the sandwich position. In
this way, in respense to the up-and-down movement of the vertical
movement slider 30, the advance-retraction driving section 37
imparts advancing and retracting motion to the front-pressing
treatment member 160 for themovement betweenthereleaseposition
and the sandwich position.

[0107] As will be apparent from the foregoing explanation,
the anéle of protrusion of the stay 165, expressed differently,
the distance from the front-pressing treatment member 160 to
the back-pressing treatment member 161, i1s determined in

accordance with the configurations of the cam rail 47 and the
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release rail 48.

Tn the third embodiment, the rail member 171 constituting
thecamrail 47isovally (crelliptically) shapedincrosssection.
Moreover, the rail member 171 is, at its upper end and lower
end, retained for free turn within the range of the longitudinal
slot 170 formed in the back frame portion 17 of the support frame
15.

[0108] Moreover, substantially'centrally'of its upper end
in the transverse direction the back frame portion 17 of the
support frame 15 is provided with a dial operation portion 175.
Further, a link 178 is disposed horizontal in a hanging fashion
2cross a turn input piece 177 attached to the upper end (turning
axis) of the rail member 171 for unitary rotation and an eccentric
positionrelative tothedial operationportionl175. Thus, there
is obtained a link mechanism 180 in which the link 178 is pushed
and pulled in the horizontal direction through the turning
operation of the dial operation portion 175, so that the rail
member 171 can be turned via the turn input piece 177.
[0109] . That is, upon horizontal turning of the dial
operation portion 175 in the link mechanism 180, then the rail
member 171 makes about 90° turn about its longitudinal axis,
wifhthenmjoraxisoftheellipsedefiningthesectionalprofile
of the rail member 171 pointing in the transverse direction (a
state as shown in Fig. 19), as well as pointing in the front-rear

direction {a state as shown in Fig. 20).
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Such & turning movement of the rail member 171 takes place
within the range of the longitudinal slot 170 formed in the back
frame portion 17 of the support frame 15. That is, the slot
width (narrowness) of the longitudinal slot 170 (concave space)
depends upon the turning movement of the rail member 171. For
that matter, the rail member 171 constituting the cam rail 47
turns so that its right-hand and left-hand side surfaces change
orientation to point in the transverse direction. This makes
itpossibletoshift the location of abutment between the follower
pin 50 of the support arm 40 and the rail member 171 outward
and inward in the transverse direction.

[0110] Hence, as shown in Fig. 19, when the rail member
171 changes its position so that the major axis of the ellipse
defining the sectional profile thereof is aligned with the
transverse direction through the operation of the 1ink mechanism
180, then the follcower pin 50 of the support arm 40 is brought
intoastateofprotrudingstraightalongthefront-reardirection,
whereby the front-pressing treatment member 160 comes near the
back~-pressing treatment member 161 tohold the calf Lunder strong
pressure in the sandwich position.

On the other hand, as shown in Fig. 20, when the rail member
171 changes ils position so that the major axis of the ellipse
defining the sectional profile thereof is aligned with the
front-rear direction through the operation of the link meéhanism

180, then the follower pin 50 of the support'arm 40 is inclined
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outwardly with respect to the front-rear direction, whereby the
front-pressing treatment member 160 comes away from the
back-pressing treatment member 161 (opening position) to lessen
the pressure applied to the calf L still in the sandwich position.
[0111] The link mechanism 180 can be operated in a selective
manner in accordance with the body form of a user (the thickness
of the calf L) or user’s preferences as to massage effect.

Next, the horizontal massage mechanism 150 mounted in the
massage device 1 will be described.

The horizontal massage mechanism 150 comprises

side-pressing treatment members 154 and 155 arranged vis-a-vis
in the transverse direction at a spacing large encugh for easy
insertion of one of the feet F and a kneading mechanism 185 for
operating the treatment members 154 and 155 in a manner to give
a kneading treatment to the foot F.
[0112] The side-pressing treatment members 154 and 155 are
arranged in a palr, and the pair is provided for each of the
right and left lower legs of a user (user’s body) onan individual
basis.

Both of the treatment member 154 disposed face-to-face
with the inner side of the foot F and the treatment member 155
disposed face-to-face with the outer side of the foot F have
the shape of a plate extending in a length somewhat greater than
the height of the foot F (the distance from a floor to the instep

of the foot F). A material which exhibits elasticity in its
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thickness-wise direction, such as soft or hard resin or rubber,
can be adopted for use as the material of construction of each
of the treatment members 154 and 155. Moreover, it is desirable
to dispose a cushion material, a cover material, or the like
on the confronting inner surfaces of the treatment members 154
and 155 to provide a cushioning effect for the foot F.
[0113] The kneadingmechanism 185 of the horizontal massage
mechanism 150 employs, as a driving source, the motor 33 operable
in forward and reverse directions incorporated in the moving
mechanism 26 (the raising-lowering driving section 31) of the
vertical massage mechanism 151. That is, as shown in Figs. 15
to 18, the motor 33 is, at its front, coupled to a gear box 187
onwhich is rotatably supported a single rotary shaft 186 passing
through the treatment members 154 and 155 in the transverse
direction. The gear box 187 has built-in worm gear and wérm
wheel, via which the power of the motor 33 is transmitted to
the rotary shaft 186.
[0114] In the location where the rotary shaft 186 passes
through the treatment member 154, 155 is disposed a conversion
portion 188 for converting a rotational force exerted by the
rotary shaft 186 into a massage action of the treatment member
154, 155.

The conversionportion188 comprises: a rotarybossportion
189 secured to an axial midpoint of the rotary shaft 186 for

unitary rotation; a housingportion 190 disposed in the treatment
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member 154, 155, onto which is fitted the rotary boss poxrtion
189 for free relative rotation; and a restraining portion 191
for restraining the housing portion 190 fromrotating in response
to a rotation of the rotary boss portion 188 (refer to Fig. 18).
fO115] The rotary boss portion 189 is shaped like a disk '
inclined with respect to the rotary shaft 186. At the outer
periphery of the rotary boss portion 189 is mounted a sliding
bearing attachment such as a bearing. The rotary boss portion
189 at the side of the treatment member 154 and the rotary boss
portion 189 af the side of the treatment member 155 are inclined
in opposite directions.

The restraining portion 191 has an engagement projection
protruding downwardly from the housing portion 190. The
engagement projection engages in a sliding guide slot formed
in the back frame portion 16 of the suppeort frame 15 so as to
extend in the transverse direction.

[C115] Thereby, during the rotation éf the rotary shaft
186, the engagement projection engaging in the sliding guide
slot is allowed to slide only in the transverse direction, thus
preventing co-rotation of the housing portion 180. In
consequence, the treatment members 154 and 135 are rocked back
and forth, as well as right and left, with the back-and-forth
movement and the right-and-left movement restriéted within
.predetermined angle raﬁges. As has already been described,

since the rotary boss portions 189 disposed at the side of the
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right-hand and left-hand treatment members 154 and 155,
respectively, are inclined in opposite directions with respect
to the rotary shaft 186, it follows that, in the treatment members
154 and 155, when their front parts are close to each other,
their rear parts are away from each other. In other words, the
treatment members 154 and 155 stay in a shape like the letter
inverted V when viewed from a top.
[0117] Then, as the rotary shaft 186 is rotated, the
treatment members 154 and 155 are so operated that their front
parts move away from each other, and their rear parts move close
to each other correspondingly, whereafter their front partsmove
close to each other, and their rear parts move away from each
other. From then on, the treatment members 154 and 155 repeats
the above cycle of operation.
[0118] In the region between the treatment members 154 and
155 is placed a foot support member 195 for supporting the arch
of the foot F, and the back of toe and the back of heel of the
foot F. The foot supportmember 195hasapluralityofprojections
196 formed on the upper surface thereof. Thewayof arrangement,
the seatedheight, thematerial, and the number of theprojections
196canbedeterminedselectivelyinaccordancewiththepositions
of pressure points on the sole of the foot F.

Next, a description will be given as to the operation of

the massage device 1 of the third embodiment based on the

conditions for use.
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[011¢] When the power switch or oberation.switch.is in the
OFF position, as shown in Fig. 15, the massage device l.stays
with the front-pressing treatment member 160 and the
back-pressing treatment member 161 of the vertical massage
mechanism 151 kept at rest in their lowermost positions.

The front-pressing treatment member 160 and the
back-pressing treatment member 161 remaining at rest in the
lowermost positions are in a state of being spaced fully apart,
wherefore the calf L can be put in and out of the region between
the treatment members with ease.

[0120] To begin with, a user inserts each of his/her right
and left calves L in the region between the front-pressing
treatment member 160 and the back-pressing treatment member 161,
and also inseris each of hié/her right and left feet F in the
region between the side-pressing treatment members 154 and 155
of the horizontal massage mechanism 150.

Under this condition, the power switch or operation switch
is turned to the ON position, whereupon the motor 33 is set in
motion. In the vertical massage mechanism 151, the moving
mechanism26 starts tomove the vertical movement slider 30 upward
via the reductiongear portion 34 of the raising-lowering driving
section 31. Moreover, in the horizontal massage mechanism 150,
the rotary shaft 186 starts to rotate via the gear box 187 of
the kneading mechanism 185.

(01211 In the vertical massage mechanism 151, upon upward
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movement of the vertical movement slider 30, the follower pin
50 of the support arm 40 is moved from the release rail 48 to
the cam rail 47 with consequent abutment between the follower
pin 50 and the cam rail 47. Asg a result, the distance hetween
the front-pressing treatment member 160 and the back-pressing
treatment member 161 decreases.

That is, under this condition, the front-pressing
treatment member 160 presses an obligquely outward part of the
front side of the calf L (next to the shin}, and the back-pressing
treatment member 161 presses the back side of the calf L. In
this way, the calf L is subjected to finger-pressure massage
with a high degree of effectiveness. |
[0122] Still under the above condition, the vertical
movement slider 30 repeats a cycle of reciprocal upward and
downwardmcvements at least one time, or several timesas required,
in so far as the follower pin 50 of the support arm 40 is kept
contact with the cam rail 47 (except for the release rail 48).
In the case of repeating the cycle over several times, it is
advisable to adopt a system based on timer circuitry or counting
circuitry, or a system based on manual switching operation.
[0123] On the other hand, in the horizontal massage
mechanism 150, as the rotary shaft 186 is rotated, the
side-pressing treatment members 154 and 155 are so operated that
their front parts move away from each other and their rear parts

move close to each other, whereafter their front parts move close
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to each other and their rear parts move away from each other,
thereby producing repeated kneading massage actions. The foot
F receives the kneading massage at both sides in the transverse
direction.

It will thus become possible to provide innovative and
comfortable massage effect, as well as to show promise for
practical and direct improvement of the flow of blood and lymph.
[0124] It is noted that the vertical massage mechanism 151
and the horizontal massage mechanism 151 may be designed to
operate in synchronization with each other at all times, or may
be designed to operate independently of each other. It is
advisable that the operation modes of the massage mechanisms
can be set in a selective manner in accordance with the desire
of a user.

Just like the first embodiment, the third embodiment may
be provided with a vibration mechanism.

[0125] For example, by shaping the cam rail 47 so that its
thickness varies frompart topart inthe longitudinal direction,
the distance from the front-pressing treatment member 160 to
the back-pressing treatment member 161 can be changed to conform
to the shape of the calf L (adapt tovariation in calf thickness).

Asan insurance against a power failure or the like trouble,
it is possible to add a mechanism by which a user is able to
release forcibly the restraint put on the calf Lby the horizontal

massage mechanism 150, as well as Tthe restraint put on the foot
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F by the vertical massage mechanism 151 (a release mechanism).
[0126] For example, in the third embodiment, as the release
mechanism, there is provided a release dial 197 which is so
disposed as to protrude from the front surface of the gear box
187 coupled to the front side of the motor 33.

By turning the release dial 197, the motor shaft of the

motoxr 33 can be rotated via the interior of the gear box 187.
In this way, it is possible to release the restraint put on the
calf L by the horizontal massage mechanism 150, as well as the
restraint put on the foot F by the vertical massage mechanism
151. Such a mechanism serves a useful function also in
maintenance of individual mechanisms.
[0127] It should be understood that the embodiments as set
forth hereinabove are considered in all respects as illustrative
only and not restrictive. The scope of the present invention
is indicated by the appended claims rather than the foregoing
description, and all changes that come within the meaning of
and the range of equivalency of the claims are intended to be
embraced therein,.

For example, the treatment member and the pressing member
may each be formed of a rollexr or ball (spherical body) which
is free to rotate or rotatably driven in its moving direction.
(01281} Moreover, althoughthe holdingmechanismisdesigned
to move both of the paired treatment members in a direction

widthwisely of a body part inserted between them to hold the



bodypart in sandwich style, it isnoproblemtodesigntheholding
mechanism to move only one of the paired treatment members for
holding the bedy part.

Further, the massage device of the present inveﬂtion.may
be applied to an arm (upper limb) massage device.

Still further, the massage device of the present invention
may be mounted at the front of a seat of a chair-type massage
apparatus so as to serve also as a footrest.

Explanation of reference numerals and symbols

[G129] 1 massage device
2 casing
4 first treatment recess
5 second treatment recess
6 lining
10 vertical side-pressing massage mechanism
11 vertical back-pressing massage mechanism
i2 horizontal side-pressing massage mechanism
13 horizontal back-pressing massage mechanism
15 support frame
16 base frame portion

léa leg bar

16b  horizontal bar

17 back frame portion
17a vertical bar

20 horizontal rail
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21 vertical rail

22 moving mechanism

23 treatment member

24 treatment member

25 finger~pressure mechanism

26 moving mechanism

27 pressure-point pressing member
30 vertical movement slider

31 raising-lowering driving section
32 screw shaft

33 motor

34 reduction gear portion

35 nut member

37 advance-retraction driving section
40 support arm
41 support arm

43 rocking shaft

44 rocking shaft

45 release actuator
a6 release actuator
47 cam rail

47a cam face
47b ramp guide face
47c vertex

47d camming-free region
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50 follower pin

51 follower pin

53 treatment member

54 treatment member

55 finger-pressure mechanism .

56 moving mechanism

57 pressure~-point pressing member

60 horizontal movement s;idef

61 advance-retraction driving section
62 screw shaft

64 reduction gear portion

65 nut member

67 advance-retraction driving section
70 support arm
71 support arm

73 rocking shaft

74 rocking shaft

75 release actuator
76 release actuator
77 cam rail

T7a cam face

1o ramp guide face

77¢ vertex

77d camming~free region

80 follower pin
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81

85

86

88

20

91

100

101

102

103

105

106

107

109

110

112

113

follower pin

hole

follower

cam face

vibration mechanism
vibration-generating motor
shock—-absorbing leg
horizontal vibration plate
shock-absorbing leg
vertical vibration plate
small opening
finger-pressure projection
large opening
finger-pressure projection
large opening

vibration receiving pad
eccentric weight

motor support
vibration-isolating leg
motor bracket

foot

calf

operating range

operating range
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CLAIMS

1. A massage device including a vertical massage mechanism
and a horizontal massage mechanism, the vertical massage
mechanism comprising:

a palir of treatment members arranged face-to-face with
each other at a spacing large enough for insertion of a calf
lyving in a knee to ankle range;

a holding mechanism for holding and pressing the calf in
sandwich style by using said paired treatment members; and a
moving mechanism for reciprocating said treatment members in
the direction of length of the calf while maintaining the
holding condition of the treatment members effected by éaid
holding mechanism,

the horizontal massage mechanism comprising:

a side-pressing treatment members arranged face-to-face
with each other at a spacing large enough for insertion of a
foot lying below the ankle;

a kneading mechanism for operating said side-pressing

treatment members in a manner to give a kneading treatment to

the foot; and

a foot support member provided in a region between said -

side-pressing treatment members, supporting a sole of the foot,
and also formed with a projection for operating a massage to
the sole of said foot, wherein

said vertical massage mechanism and said horizontal

massage mechanism are designed to be operable simultaneously.
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2. A massage device according to claim 1,

wherein said holding mechanism has an advance~retraction
driving section for driving said paired treatment members to
advance to a sandwich position as well as to retract to a release
position,

and wherein, when in said sandwich position, the paired
treatment members are close to each other for holding and
pressing the calf in sandwich style, and contrariwise when in

said release position, the paired treatment members are spaced

fully apart.

3. A massage device according to claim 2,

wherein one end or the other end of a range of movement
of the treatment member effected by said moving mechanism
corresponds to the release position taken by sald paired

treatment members.

4, A massage device according to one cof claims 1 to 3,

wherein said treatment member is fist-sized.

5. A massage device according to one of claims 1 to 4,
wherein, between said paired treatment members is
disposed a pressing member for pressing a different area of the
calf than the area to be pressed by the treatment members,

and wherein said moving mechanism is designed to move said

pressing member along the direction of length of the calf in
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synchronization with the movement of the paired treatment

members.

6. A massage device according to one of claims 1 to 5,
wherein said holding mechanism operates said paired
treatment members in a manner to hold the calf in sandwich style
while applying préssure to an obliquely outward part of a front
side of the calf in a transverse direction and a back side of

the calf.

7. A massage device according to one of claims 1 to 6,
wherein said vertical massage mechanism and said
horizontal massage mechanism are designed to move

simultaneocusly by a same motor.

8. A massage device according to one of claims 1 to
7, further comprising:

a palir of treatment recesses, of which each is formed of
a region between said paired treatment members,

wherein said paired treatment recesses are arranged side

by side so as to have the same lengthwise direction.
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