DESCRIPTION

TITLE OF INVENTION: LOWER LEG MASSAGER

TECHNICAL FIELD

[0001] The present inventionrelates toa lower legmassager
suitable for massage to lower legs.

BACKGROUND ART

[0002] Leg massagers capable of massaging a lower limb,
and more particularly massaging lower leg areas ranging from
a below-knee area toa foot throughacalf, have been commercially
available to date. For example, Patent Literature 1 discloses
a lower leg massager comprising: a vertical massage mechanism
that performs massage on treatment target areas ranging from
abelow-knee area to an ankle throughacalf; ahorizontal massage
mechanismthat performsmassage ontreatment target areas ranging
from an ankle to a foot; and a massage mechanism for sole that
performs massage on treatment target areas including a sole and
arch of a foot.

PRIOR ART REFERENCE

CITATION LIST

[0003]

Patent Literature 1: Japanese Examined Patent Publication JP-B2
5912548

SUMMARY OF INVENTION

TECHNICAL PROBLEM



[0004] The lower leg massager disclosed in Patent
Literaturel canbeusedtoattainahighdegree of massageeffect.
[0005] However, user demands for lower leg massagers
recently include a request asking amassager capable of providing
professional massage-like kneading treatment, for example,
massage treatment to remove swelling of a calf, or specifically
calf massage to help speed recovery from fatigue by improving
the flow of blood and lymph, and finger-pressure (i.e.,
acupressure)-likemassage toa foot, a sole, etc. That is, there
have been desires for a lower leg massager capable of performing
massage on treatment target areas of a lower leg, including a
calf, a foot, and a sole, with greater effect.

[0006] In order to achieve even greater massage effect,
the inventors of the invention of the application concerned have
earnestly carried out research and study on the shapes,
arrangement, movement, etc. of massagingmembers that constitute
a lower leg massager.

[0007] In view of the above challenges, it is an object
of thepresent invention toprovide a lower legmassager including
a mechanism that enables movement of a treatment member for
performing massage when applying massage to a treatment target
area of a lower leg, in which a treatment element mounted to
the treatment member can be firmly pressed against the treatment
target area, thereby performing massage on the treatment target

area with greater effect.



SOLUTION TO PROBLEM

[0008] To achieve the above object, the present invention
adopts the following technical means.

[0009] The present invention provides a lower leg massager
comprising a vertical massage mechanism to move in a vertical
direction for performing massage operation on a calf and a shin
which are treatment target areas. The vertical massage
mechanism includes an outer treatment member, formed so as to
cover a lateral side of the shin, for pressing the lateral side
of the shin, a rear treatment member, disposed inwardly of the
outer treatment member so as to lie behind the calf, for pressing
abacksideofthecalf, andapressingmechanismtoenablepressing
massage to the treatment target areas by varying a position of
one of the outer treatment member and the rear treatment member.
[0010] In the invention, it is preferable that the pressing
mechanismincludes a first pressingmechanism, and that the first
pressing mechanism enables pressing of the lateral side of the
shin by varying a position of the outer treatment member in a
right-left direction.

[0011] In the invention, it is preferable that the first
pressing mechanism comprises a first air bag which is inflated
and deflated repeatedly, and that the first air bag is inflated
to move the outer treatment member inward, thereby applying
pressing massage to the lateral side of the shin.

[0012] In the invention, it is preferable that the pressing



mechanism includes a second pressing mechanism, and that the
second pressing mechanism enables pressing of the back side of
the calf by varying a position of the rear treatment member in
a front-rear direction.

[0013] In the invention, it is preferable that the second
pressing mechanism comprises a second air bag which is inflated
and deflated repeatedly, and that the second air bag is inflated
to move the rear treatment member frontward, thereby applying
pressing massage to the back side of the calf.

[0014] In the invention, it is preferable that a horizontal
massage mechanism is provided to perform massage operation on
a foot, that the horizontal massage mechanism includes a sole
treatment member in projection form, mounted so as to lie under
the foot, for pressing a back side of the foot, that the pressing
mechanismincludes a thirdpressingmechanism, and that the third
pressing mechanism enables pressing of the back side of the foot
by lifting the sole treatment member upward.

[0015] In the invention, it is preferable that the third
pressing mechanism comprises a third air bag which is inflated
and deflated repeatedly, and that the third air bag is inflated
to move the sole treatment member upward, thereby applying
pressing massage to the back side of the foot.

[0016] In the invention, it is preferable that the
horizontal massagemechanismincludes a foot retentionmechanism

to prevent the foot from slipping off upwardly during upward



movement of the vertical massage mechanism.

[0017] In the invention, it is preferable that the foot
retention mechanism includes a fourth air bag which is inflated
and deflated repeatedly, and that the fourth air bag is inflated
to hold down the foot, thereby preventing the foot from slipping
off upwardly during a time when the vertical massage mechanism
is being moved upward by drive operation of an up-and-down
movement mechanism.

[0018] In the invention, it is preferable that a controller
is provided to control the vertical massage mechanism, and that
the controller exercises drive control so as to effect supply
of compressed air to the first air bag and supply of compressed
air to the second air bag in a switchable manner.

[0019] In the invention, it is preferable that the
controller is configured to exercise control in a manner such
that the second air bag is inflated following completion of
inflation of the first air bag.

[0020] In the invention, it is preferable that the
controller is configured to exercise control in a manner
permitting adjustment of an abutting contact position of the
rear treatment member in the front-rear direction by inflating
the second air bag prior to inflating the first air bag.
[0021] In the invention, it is preferable that a pressure
detector is provided to detect a pressure of at least one of

the first air bag and the second air bag, and that the controller



is configured to recognize the pressure of the first air bag
and/or the pressure of the second air bagdetected by the pressure
detector, and then adjust the pressure of each of the first air
bag and the second air bag.

[0022] In the invention, it is preferable that the vertical
massagemechanismincludes an inner treatment member, positioned
face to face with the outer treatment member, for pressing a
medial side of the calf, and that the inner treatment member
is configured to apply pressing massage to the medial side of
the calf while being moved toward the outer treatment member
by the pressing mechanism.

ADVANTAGEOUS EFFECTS OF INVENTION

[0023] The present invention provides a lower leg massager
including amechanismthat enablesmovement of a treatment member
forperformingmassagewhenapplyingmassage toatreatment target
area of a lower leg, in which a treatment element mounted to
the treatment member canbe firmly pressed against the treatment
target area, thereby performing massage on the treatment target
area with greater effect.

BRIEF DESCRIPTION OF DRAWINGS

[0024]

FIG. 1 is a general view in schematic form showing a lower leg
massager embodying the present invention.

FIG. 2 is a perspective view of the lower leg massager embodying

the present invention as seen from the front.



FIG. 3 is a perspective view of the lower leg massager embodying
the present invention as seen from the rear.

FIG. 4 is a plan view of the lower leg massager embodying the
present invention.

FIG. 5 is an enlarged view of an outer treatment element, an
outer treatment member, and a right-hand first air bag.

FIG. 6 is an enlarged view of a vertical massage mechanism.
FIG. 71is anenlarged view of a rear treatment member and a second
air bag.

FIG. 8 is an enlarged view of projections for sole and a third
air bag.

DESCRIPTION OF EMBODIMENTS

[0025] A lower leg massager 1 according to an embodiment
of the present invention will now be described with reference
to the drawings.

[0026] The following embodiment is given by way of example
of carrying the present invention into practice, and hence is
not intended to be limiting of the structural features of the
present invention. Inthedrawings, someconstituent components
are not shown or are indicated by imaginary lines or the like
for clarity of illustration.

[0027] Thedirectionswith respect tothe lower legmassager
1 embodying the present invention, including a front-rear
directionandaright-leftdirection, areas shown in thedrawings.

Thesedirectionscoincidewith thoseasviewed fromauser sitting



in a chair or the like with a lower leg L placed in the lower
leg massager 1. The directions indicated in the drawings are
used as the reference to describe the lower leg massager 1
embodying the present invention.

[0028] In this description, mainly the rear (i.e., back)
sideof thatpart of human lower legLextending fromthe below-knee
area to the above-malleolus K (i.e., ankle K) area is referred
to as a “calf C”. Moreover, mainly the front (i.e., surface)
side of that part of the lower leg L extending from the below-knee
area to the above-malleolus K (i.e., ankle K) area is referred
to as a “shin S”. In addition, the ankle K-to-toe area of the
lower leg L is referred to as a “foot F”. Other areas of the
lower leg L will be described on an as-needed basis.

[0029] As shown in FIG. 1, the lower legmassager 1 according
to this embodiment comprises a case body 2 which is substantially
square-shaped as viewed from the front, and is boot-shaped as
viewed from the side.

[0030] The case body 2 has a front face formed with a pair
of left-hand and right-hand recessed parts for massage treatment
3, being simply called treatment recessed parts 3, into each
of which the lower leg L can be inserted. That is, the treatment
recessed parts 3 are spaced apart in the right-left direction.
The left-hand treatment recessed part 3 receives the left lower
leg L, and the right-hand treatment recessed part 3 receives

the right lower leg L.



[0031] The treatment recessed part 3 comprises: an upper
treatment recess 3a, constituting an approximately upper half
portion of it, having an open front and an open top; and a lower
treatment recess 3b, constituting an approximately lower half
portion of it, having an open top and an open front. The upper
treatment recess 3a and the lower treatment recess 3b communicate
with each other in a vertical direction. While the upper
treatment recess 3a receives the calf C, the lower treatment
recess 3b receives the foot F.

[0032] Within the upper treatment recess 3a and the lower
treatment recess 3b, there is provided a cushion member (not
shown) made of, for example, a sponge material or an urethane
material. In addition, at the opening (i.e., the surface) of
the upper treatment recess 3a and the lower treatment recess
3b, there is provided a 1lining (not shown) made of a stretchable
material having adequate air permeability, such as a cloth
material or a leather material.

[0033] As shown in the drawings such as FIGs. 2 to 4, the
lower leg massager 1 embodying the present invention comprises:
a vertical massage mechanism 4 that enables pressing massage
to each of the left and right calves C by pressing the rear (i.e.,
back) side of each calf C, and also enables pressing massage
to each of the left and right shins S by pressing the lateral
side of each shin S; ahorizontal massage mechanismb5 that enables

kneading massage to each of the left and right feet F by kneading



the opposite sides of each foot F in the right-left direction,
and also enables pressing massage to a sole U by pressing the
sole U from below; and an up-and-down movement mechanism 6 that
moves the vertical massagemechanism4 in thevertical direction.
[0034] The vertical massage mechanism 4, which is disposed
within the left-hand and right-hand upper treatment recesses
3a, applies massage to a treatment target area, or specifically
the lateral side of the shin S, by operating an outer treatment
member 7 with a first pressing mechanism 11, or specifically
a first air bag 11la, which will hereafter be described, and also
applies massage to a treatment target area, or specifically the
back side of the calf C, by operating a rear treatment member
8 with a second pressing mechanism 12, or specifically a second
air bag 12a.

[0035] The horizontal massage mechanism 5, which is
disposed within the left-hand and right-hand lower treatment
recesses 3b, applies kneadingmassage to a treatment target area,
or specifically the foot F, by causing horizontal massaging
members 36 and 37 (described later) to rock in the right-left
direction, applies massage to a treatment target area, or
specifically the front area and the rear area of the sole U,
by forcing projections for sole 39 and 40 upwardly with a third
pressing mechanism 41, or specifically a third air bag 4la
(described later), and applies massage to a treatment target

area, or specifically plantar arch T, by using a sole-massaging

10



roller 45.

[0036] The up-and-down movement mechanism 6 moves the
vertical massage mechanism 4 in the vertical direction to allow
the vertical massage mechanism 4 to massage the lateral side
of the shin S and the back side of the calf C throughout their

length in the wvertical direction.

[0037] The vertical massage mechanism 4 will be detailed
first.
[0038] The vertical massage mechanism 4 in this embodiment

comprises: the (at least one) outer treatment member 7, or
specificallya first roller 13, formed so as to cover the lateral
side of the shin S, for pressing the lateral side of the shin
S; the (at least one) rear treatment member 8, or specifically
a second roller 19, disposed inwardly of the outer treatment
member 7 so as to lie behind the calf C, for pressing the back
side of the calf C; and an (or at least one) inner treatment
member 9, or specifically a third roller 26, positioned face
to facewith the outer treatment member 7, for pressing themedial
side of the calf C.

[0039] The vertical massage mechanism 4 in this embodiment
further includes a (or at least one) pressing mechanism 10 that
enables pressing massage to treatment target areas, such as the
shin S and the calf C, by varying the position of one of the
outer treatment member 7, the rear treatment member 8, and the

inner treatment member 9.
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[0040] The pressing mechanism 10 comprises: the first
pressing mechanism 11 that presses the outer treatment member
7 more firmly against the lateral side of the shin S; and the
second pressing mechanism 12 that presses the rear treatment
member 8 more firmly against the rear side (i.e., back side)
of the calf C.

[0041] As shown in the drawings such as FIGs. 2 to 6, the
outer treatment member 7 is configured to apply pressing massage
to the tibialis anterior muscle lying externally of the shinbone
of the shin S, the peroneus longus muscle, which is the muscle
extending over the lateral side of the shin S from the rearward
calf C, etc.

[0042] The outer treatment member 7 comprises: an outer
treatment element 13 (i.e., the first roller 13) that applies
pressing and kneading massage to the lateral side of the shin
S; and an arm member 14 that supports, at its tip, the first
roller 13 for free rotation.

[0043] The arm member 14 has a front portion, which extends
from a lengthwise intermediate point to a front end (i.e., the
tip) thereof, bent inwardintheright-leftdirection. The front
portion of the arm member 14 is provided with a support shaft
15 protruding frontward. At least one first roller 13 is
rotatably mounted on the support shaft 15. In this embodiment,
the first roller 13 made in a disk-shaped roller form is paired,

and the pair of first rollers 13 are provided on the support
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shaft 15 to be spaced from each other.

[0044] The first roller 13 is directed obliquely frontward
and located outwardly in the right-left direction, when viewed
in top plan, for making abutting contact with the tibialis
anterior muscle, the peroneus longus muscle, etc. while keeping
away from the shinbone of the shin S. This arrangement allows
the first roller 13 to apply acupressure-like pressing massage
to the lateral side of the shin S, such as the tibialis anterior
muscle and the peroneus longus muscle.

[0045] An elastic material, such as a soft or hard resin
or rubber material, may be used as the material of construction
of the first roller 13.

[0046] The arm member 14 has a rear portion, which extends
from the lengthwise intermediate point to a rear end thereof,
bifurcated into two portions. The point of bifurcation
corresponds to the base end portion of the arm member 14. At
this base end portion, the armmember 14 is bifurcated to provide
a leftward (i.e., inward) plate piece 14a and a rightward (i.e.,
outward) plate piece 14b. The inwardplatepiece l4a isprovided
at the base end portion with a hole part formed therethrough
in the vertical direction. The hole part receives therein a
rock shaft 16.

[0047] The rock shaft 16 is inserted into a hole part 31lc
formed in a vertical travel slider 31, which will hereafter be

detailed, constituting the up-and-down movement mechanism 6.
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That is, the arm member 14 is coupled to the vertical travel
slider 31 for free rotational movement in the right-left
direction.

[0048] The inward plate piece 14a is also provided at the
lower side with a coil spring 17 mounted so as to extend around
the outer periphery of the rock shaft 16. The coil spring 17
moves the outer treatment member 7 outward in the right-left
direction, and retains the outer treatment member 7 in an open
position away from the rear treatment member 8. That is, the
placement of the coil springl7 allows a sufficiently large space
to be left between the outer treatment member 7 (i.e., the first
roller 13) and the rear treatment member 8 (i.e., the second
roller 19) for insertion of the calf C and the shin S.
[0049] The coil spring 17 comprises: a coil main body formed
of a wound wire material; and leg parts protruding radially
outwardly from the coil main body. The coil main body is wound
around the outer periphery of the rock shaft 16. Each of the
leg parts protrudes from each of the upper and lower ends of
the coil main body. The upper leg part is engaged to the base
endportion of the armmember 14, and the lower legpart is engaged
to the vertical travel slider 31. This engagement allows the
outer treatment member 7 to be retained in the open position
away from the rear treatment member 8. This mutually separated
state is defined as a normal position.

[0050] The plate piece 14b, outwardly branching off from
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the arm member 14 at the base end thereof, is constructed of
a flat platelike material having a predetermined breadth, and
mounted in a vertically standing position. On inflation of the
first air bag 1la of the first pressing mechanism 11, the plate
piece 14b is forced outwardly in the right-left direction by
the first air bag 1lla.

[0051] On deflation of the first air bag 1lla, the plate
piece 14b is moved inward in the right-left direction through
a reaction force exerted by the coil spring 17, and brought into
contact with an outer wall surface 31b of the vertical travel
slider 31, with the first air bag 1lla lying between them.
[0052] As indicated by the dash-double dot lines in FIG.
5, the movement of the plate piece 14b allows the arm member
14 to freely rock about the rock shaft 16 in the right-left
direction. That is, the arm member 14 rocks at the base end
portion about the rock shaft 16 in seesaw fashion.

[0053] As shown in the drawings such as FIGs. 5 and 6,
the first pressing mechanism 11 allows the first roller 13 to
press itself against the lateral side of the shin S by varying
the position of the outer treatment member 7 in the right-left
direction. 1In other words, the first pressing mechanism 11 may
serve as a pressing force-enhancing mechanism that provides
greater pressing force by increasing the proximity of the roller
to the lateral side of the shin C.

[0054] The first pressing mechanism 11 in this embodiment
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comprises: the first air bag 11la which is inflated and deflated
repeatedly; and the coil spring 17 that produces a force to urge
the arm member 14 back to an outward position.

[0055] The first air bag lla is mounted to the outer wall
surface 31b of the vertical travel slider 31 (detailed later)
constituting the up-and-down movement mechanism 6. The outer
wall surface 31b is directed obliquely outwardly in the rear
direction.

[0056] As indicated by the alternate long and short dashed
lines in the drawings such as FIGs. 2 to 5, the first air bag
1la is inflated obliquely outwardly in the rear direction.
[0057] The first air bag 1lla is inflated with compressed
air supplied from an air pump 18 which is situated centrally
of the interior of the case body 2, is situated forward of the
verticalmassagemechanism4, andissituatedabovethehorizontal
massage mechanism 5. The air pump 18 also exhausts the air from
the first air bag lla for deflation.

[0058] As the first air bag 1lla is inflated obliquely
outwardly in the rear direction with compressed air supplied
from the air pump 18, the outer treatment member 7 moves toward
the inner treatment member 9. To be specific, in the inflated
state, the first air bag 1lla forces the plate piece 14b, or
specifically a 1lift arm 14b, of the arm member 14 outwardly in
the right-left direction. The arm member 14 then rocks about

the rock shaft 16 in the right-left direction, and the plate
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piece 1l4a moves inward in the right-left direction. The first
roller 13 is brought nearer to the second roller 19.

[0059] That is, on actuation of the first airbaglla (i.e.,
the pressing force-enhancing mechanism), the outer treatment
member 7 attains a holding position close to the rear treatment
member 8. At the holding position, the outer treatment member
7, in conjunction with the rear treatment member 8, squeezes
the lateral side of the shin S, and the first roller 13 presses
itself with greater force against the lateral side of the shin
S accordingly.

[0060] That is, on inflation of the first air bag 1la, the
first roller 13 of the outer treatment member 7 falls inward.
At this position, the first roller 13 restrains the lateral side
of the shin S ready to perform pressing massage.

[0061] The coil spring 17 urges the arm member 14 back to
the outward position, and keeps the outer treatment member 7
and the rear treatment member 8 separated. As the first air
bag 1la is deflated by exhausting the air from it with the air
pump 18, the outer treatment member 7 moves away from the inner
treatment member 9. To be specific, on deflation of the first
airbaglla, the plate piece 14b of the arm member 14 moves inward
in the right-left direction through a reaction force exerted
by the coil spring 17. The arm member 14 then rocks about the
rock shaft 16 in the right-left direction, and the plate piece

14a moves outward in the right-left direction. The first roller
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13 moves away from the second roller 19.

[0062] That is, on deflation of the first air bag 1la, the
first roller 13 of the outer treatment member 7 returns to an
outward position in the right-left direction, and is held in
the normal position. At this position, the first roller 13
releases the shin S.

[0063] As shown in the drawings such as FIGs. 5 to 7, the
rear treatment member 8 is positioned so that it can face the
outer treatment member 7, with the calf C sandwiched between
them, for applying pressing massage to the calf C such as the
gastrocnemius muscle and the soleus muscle.

[0064] The rear treatment member 8 comprises: a rear
treatment element 19 (i.e., the second roller 19) that applies
pressing massage to the calf C from the rear; a guide arm member
20 that supports the second roller 19 for free rotation; and
a support shaft 21 that supports the guide arm member 20 for
free rotation.

[0065] The secondrollerl9isacylindrically shapedmember
having a central hole formed therethrough in the direction of
its axis. The through hole receives therein a pivot shaft 22.
That is, the second roller 19 is free to rotate about the pivot
shaft 22. The second roller 19 extends with the pivot shaft
22 oriented horizontally in the right-left direction.

[0066] The second roller 19 has a widened face, or

specifically awidenedouter periphery, whichmakes contact with
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the calf C, for pressing itself against the calf C from the rear.
Anelasticmaterial, suchasasoftorhardresinor rubbermaterial,
may be used as the material of construction of the second roller
19.

[0067] The guide arm member 20 is a structural component
elongated in the front-rear direction. A pair of guide arm
members 20 are arranged on the right and left sides, with the
second roller 19 lying between them. The guide arm members 20
each support the corresponding one of the opposite ends of the
pivot shaft 22 that pivotally supports the second roller 19 for
free rotation.

[0068] The front end of the guide arm member 20 is formed
with a hole part in which the pivot shaft 22 fits. The base
end of the guide arm member 20 has a hole formed therethrough
for insertion of the support shaft 21. The guide arm member
20 rotates together with the support shaft 21. As the support
shaft 21 rotates in the forward direction, the guide arm member
20 rotates in the forward direction correspondingly.

[0069] In the lower portion of the vertical massage
mechanism 4, the support shaft 21 is installed so as to extend
horizontally in the right-left direction in spanning fashion.
The support shaft 21, constructedof anelongated shaft, supports
a pair of the rear treatment members 8 (i.e., apair of the second
rollers 19) that are spaced from each other in the right-left

direction by a distance approximately equal to the width of each
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of the right and left lower legs L (i.e., the width of the calf
C). The support shaft 21 also supports the second pressing
mechanism 12 at the lengthwise midportion thereof between the
paired rear treatment members 8. The support shaft 21 is
supported on a support member 31d disposed at the front side
of the vertical travel slider 31 (detailed later) constituting
the up-and-down movement mechanism 6.

[0070] That is, in each of the rear treatment members 8,
the second roller 19 is rotatably supported by the paired
left-hand and right-hand guide arm members 20, and, the guide
arm members 20 are supported by the support shaft 21 rotatably
about the axis of the support shaft 21. This arrangement allows
the second roller 19 to move in the front-rear direction.
[0071] As shown in FIG. 7, the second pressing mechanism
12 allows the second rollers 19 to press themselves against the
back sides of the calves C by varying the position of the rear
treatment members 8 in the front-reardirection. Inotherwords,
the second pressing mechanism 12 may serve as a pressing
force-enhancing mechanism that provides greater pressing force
by increasing the proximity of the rollers to the rear sides
(i.e., the back sides) of the calves C.

[0072] The second pressing mechanism 12 in this embodiment
comprises: the second air bag 12a which is inflated and deflated
repeatedly; an air bag holder 23 that securely holds the second

air bag 12a; a 1ift arm member 24, or specifically a pusher 24,
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which moves frontward on inflation of the second air bag 12a;
and a coil spring 25 that produces a force to urge the 1lift arm
member 24 back to a rearward position.

[0073] The second air bag 12a is mounted to the air bag
holder 23. The second air bag 12a is inflated with compressed
air supplied from the air pump 18 situated centrally of the
interior of the case body 2. The air pump 18 also exhausts the
air from the second air bag 12a for deflation.

[0074] As the second air bag 12a is inflated frontwardly
with compressed air supplied from the air pump 18, the rear
treatment members 8 move toward the front. To be specific, in
the inflated state, the second air bag 12a forces the 1ift arm
member 24 frontwardly. The 1lift arm member 24 then rocks about
the support shaft 21 in the forwarddirection. The support shaft
21 rotates with accompanying rotation of the guide arm members
20, thus causing the second rollers 19 to move frontward. Each
of the second rollers 19 is brought nearer to each of the first
rollers 13. That is, each rear treatment member 8 is moved
frontward to apply pressing massage to the back side of the
corresponding calf C.

[0075] The air bag holder 23, constructed of a flat
plate-shapedmaterial, isdisposedat themidportionof the front
side of the vertical travel slider 31 (detailed later)
constituting the up-and-down movement mechanism 6. The second

air bag 12a is mounted to the front side of the air bag holder
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23.

[0076] As indicated by the alternate long and short dashed
lines in the drawings such as FIGs. 2, 4, 6, and 7, the second
air bag 12a is inflated frontwardly.

[0077] The 1ift arm member 24, or specifically an air 1ift
arm 24, constructed of a flat plate-shaped material, is mounted
with its front end side facing upward. The base end of the 1ift
armmember 24 is formedwithathroughholewhichhasahorizontally
oriented axis, and points in the right-left direction. The
through hole receives therein the support shaft 21. The 1lift
arm member 24 rotates together with the support shaft 21. As
the support shaft 21 rotates in the forward direction, the 1lift
arm member 24 rotates in the forward direction correspondingly.
That is, the lift arm member 24 rocks about the support shaft
21 in the front-rear direction.

[0078] The coil spring 25 is disposed at the base end of
the 1ift arm member 24. The coil spring 25 comprises: a coil
mainbody formedof awoundwirematerial; and legpartsprotruding
radially outwardly from the coil main body. The coil main body
is wound around the outer periphery of the support shaft 21.
Each of the leg parts protrudes from each of the left end and
the right end of the coil main body. The leftward leg part is
engaged to the base end portion of the 1ift arm member 24. The
rightward leg part is engaged to the vertical travel slider 31.

This engagement allows the 1lift arm member 24 to be retained

22



in a closed position near the air bag holder 23 (i.e., the second
air bag 12a). This mutually separated state is defined as a
normal position.

[0079] That is, onactuationof the secondairbagl2a (i.e.,
the pressing force-enhancing mechanism), the rear treatment
members 8 reach a holding position close to the respective outer
treatment members 7. Intheholdingposition, the rear treatment
members 8, in conjunction with the outer treatment members 7,
squeeze the back sides of the calves C, and the second rollers
19 press themselves with greater forces against the respective
back sides of the calves C accordingly.

[0080] That is, on inflation of the second air bag 12a,
the second rollers 19 of the rear treatment members 8 are lowered
frontward. At this position, the second rollers 19 restrain
the back sides of the calves C ready to perform pressing massage.
[0081] The coil spring 25 urges the 1ift arm member 24 back
to the rearward position, and keeps the 1lift arm member 24 and
the air bag holder 23 close to each other. As the second air
bag 12a is deflated by exhausting the air from it with the air
pump 18, the second rollers 19 of the rear treatment members
8 areurgedback tothe rearwardposition through the forceexerted
by the coil spring 25.

[0082] To be specific, on deflation of the second air bag
12a, the coil spring 25 exerts a reaction force to urge the 1ift

arm member 24 to move rearwardly about the support shaft 21.
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The 1lift arm member 24 is brought nearer to the air bag holder
23. The second rollers 19 move away from the first rollers 13,
respectively.

[0083] That is, on deflation of the second air bag 12a,
the reaction force exerted by the coil spring 25 urges the second
rollers 19 of the rear treatment members 8 rearwardly back to
the normal position. At this position, the second rollers 19
release the calves C.

[0084] The first rollers 13 of the outer treatment members
7 and the second rollers 19 of the rear treatment members 8
unitarily move up and down concurrently with the up-and down
movement of the vertical travel slider 31 of the up-and-down
movement mechanism 6. With inflation and deflation of each of
the first air bags 1la, each of the first rollers 13 repeatedly
applies acupressure-like effective pressing massage to the
lateral side of the corresponding shin S such as the tibialis
anterior muscle and the peroneus longus muscle. In addition,
with inflation and deflation of the second air bag 12a, each
of the second rollers 19 repeatedly applies acupressure-like
effective pressing massage to the back side of the corresponding
calf C such as the gastrocnemius muscle and the soleus muscle.
[0085] Each of the inner treatment members 9 is positioned
so that it can face the corresponding outer treatment member
7, with the corresponding calf C sandwiched between them, for

applying pressing and kneading massage to the medial side of
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the calf C.

[0086] FEach of the inner treatment members 9 comprises:
an inner treatment element 26 (i.e., the third roller 26) that
applies pressing and kneading massage to the medial side of the
corresponding calf C; and an arm member 27 that supports, at
its front end, the third roller 26 for free rotation.

[0087] The arm members 27, constructed of
cylindrically-shaped rods, are disposed at the midportions of
the front side of the vertical travel slider 31. The armmembers
27 are mounted so as to protrude frontward, and are adjacent
to the air bag holder 23.

[0088] At least one third roller 26 is rotatably mounted
to the front side of each arm member 27. In this embodiment,
the third roller 26 made in a disk-shaped roller form is paired,
and the pair of third rollers 26 are provided on each arm member
27.

[0089] Each of the third rollers 26 is located inwardly
in the right-left direction, or specifically located centrally
of the case body 2, for making abutting contact with the medial
side of the corresponding calf C. This arrangement allows the
third roller 26 to apply acupressure-like pressing massage to
the corresponding calf C, such as the gastrocnemius muscle at
the medial side of the corresponding calf C.

[0090] An elastic material, such as a soft or hard resin

or rubber material, may be used as the material of construction
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of the third roller 26.

[0091] When viewed from the front, the arrangement of the
treatment elements comprises, in top-to-bottom order, the third
rollers 26, the first rollers 13, and the second rollers 19.
Whenviewed in topplan, the arrangement of the treatment elements
comprises, in front-to-rear order, the first rollers 13, the
third rollers 26, and the second rollers 109.

[0092] As described above, the third rollers 26 are secured
tothevertical travel slider31. Thus, theup-and-downmovement
mechanism 6 allows the third rollers 26 to move in synchronism
with the vertical movement of the first and second rollers 13
and 19 in a manner such that the first to third rollers move
at the same speed and in the same direction.

[0093] That is, thereareprovidedthe firstroller13 (i.e.,
the outer treatment member 7), the first air bag 1la (i.e., the
first pressing mechanism 11), the second roller 19 (i.e., the
rear treatment member 8), the secondairbagl2a (i.e., the second
pressing mechanism 12), the third roller 26 (i.e., the inner
treatment member 9), etc. This arrangement provides greater
holding pressure to hold the lateral side of the shin S, the
back andmedial sides of thecalf C, etc., andalsoallows massage
to be performed on many more areas with increased number of
pressing parts. Thus, even greater massage effect can be
achieved by repeating acupressure-like effective pressing

massage to the lateral side of the shin S such as the tibialis
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anterior muscle and the peroneus longus muscle, as well as to
the back side of the calf C such as the gastrocnemius muscle
and the soleus muscle.

[0094] The vertical massage mechanism 4 in this embodiment
further includes the up-and-down movement mechanism 6 that moves
the outer treatment members 7 with the first rollers 13, the
rear treatment members 8 with the second rollers 19, the inner
treatment members 9 with the third rollers 26, etc.

[0095] As shown in the drawings such as FIGs. 2 and 3, the
up-and-down movement mechanism 6 comprises: a driver 28 for
producing a driving force; a screw shaft 29 which is rotated
by the driving force; a slider piece 30 which travels on the
screw shaft 29; the vertical travel slider 31 which is moved
in the vertical direction by the slider piece 30; and a pair
of right-hand and left-hand vertical rails 32.

[0096] The driver 28 comprises: a drive motor 33 that
produces a driving force; and a gear case 34 that effects speed
reduction to a predetermined level. The drive motor 33 is
situated forward of the screw shaft 29, and disposed toward the
bottom of the case body 2.

[0097] The gear case 34 is situated below the drive motor
33, and disposed toward the bottom of the case body 2. The gear
case 34 receives therein the output shaft of the drive motor
33 and the lower end of the screw shaft 29. Within the gear

case 34, apluralityof gears are housed toeffect speed reduction
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to a predetermined level.

[0098] The screw shaft 29, constructedof anelongatedshaft
member, is mounted with its axis directed in the vertical
direction. The slider piece 30 vertically travels on the screw
shaft 29. The slider piece 30 is mounted to the midportion of
the vertical travel slider 31.

[0099] The vertical travel slider 31, constructed of a
horizontallyelongatedmember, travels inthevertical direction
concurrently with the up-and-down movement of the slider piece
30. At the midportion of the front side of the vertical travel
slider 31, there is disposed the air bag holder 23 provided at
the front side with the second air bag 12a.

[0100] The vertical travel slider 31 has frontwardly
protruding opposite end portions. The front end of each
protruding end portion is formed with the hole part 31c. The
hole part 31c receives therein the rock shaft 16 that enables
horizontal rocking motion of the arm member 14.

[0101] The paired vertical rails 32 are arranged on the
right and left sides, with the screw shaft 29 1ying between them.
FEach of the vertical rails 32 is mounted to the front face of
the rear wall of the case body 2, and is provided at the front
side with a vertically elongated rail groove 32a. A slider part
31a mounted to the vertical travel slider 31 runs along the long
rail groove 32a.

[0102] The opposite end portions of the vertical travel

28



slider 31 are each provided with the outer treatment member 7
including the at least one first roller 13, and the first pressing
mechanism 11 including the first air bag lla. That is, there
are provided a pair of right and left outer treatment members
7, and a pair of right and left first pressing mechanisms 11.
[0103] The opposite end portions of the vertical travel
slider 31 are each provided with the outer wall surface 31Db
directed obliquely outwardly in the rear direction. The first
airbaglla ismountedtotheouterwall surface31lb. Inaddition,
the opposite end portions of the vertical travel slider 31 are
each formed with the hole part 31c into which the rock shaft
16 is inserted. At the central lower portion of the front side
of the vertical travel slider 31, the support member 31d is
provided to support the support shaft 21.

[0104] The left-hand vertical rail 32 is provided at the
rear side thereof with a position detector 35 to detect the
vertical position of the vertical massage mechanism 4 which is
moved up and down by the up-and-down movement mechanism 6. A
limit switch is used for the position detector 35 in this
embodiment.

[0105] The lower legmassager 1 according to thisembodiment
includes thehorizontal massagemechanism5configuredtoperform
massage operation on the below-ankle K areas, i.e., the foot
or feet F. The horizontal massage mechanism 5 will now be

described.
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[0106] The horizontal massage mechanism 5 comprises: (at
least one pair of) the horizontal massaging members 36 and 37
that apply kneading massage to the foot F of (at least) one leg;
andadrivemechanism for kneadingmassage 38, beingsimplycalled
a kneading drive mechanism 38, for producing a driving force
to allow the horizontal massaging members 36 and 37 to perform
kneading massage operation on the foot F.

[0107] As shown in the drawings such as FIGs. 2 to 7, the
horizontal massage mechanism 5 in this embodiment further
comprises (at least one pair of) sole treatment members 39 and
40 in projection form (i.e., the projections for sole 39 and
40), mounted so as to lie just under the foot F, for pressing
the back side U of the foot F.

[0108] In a location forward of the sole-massaging roller
45 which will hereafter be described, or specifically a location
corresponding to a front portion of the sole U forward of the
plantar arch T (i.e., the toe-side area of the sole U), the sole
treatment member 39 (i.e., the projection for sole 39) is placed
to massage the front side of the sole U. The projection for
sole 39 is interposed between the horizontal massaging members
36 and 37. The projection for sole 39 is placed on a foot support
member (not shown) for supporting the front portion of the sole
U (i.e., the back of the toe) of the foot F. The projection
for sole 39 includes a plurality of projection elements to apply

pressing massage to the front portion of the sole U.
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[0109] In addition, in a location rearward of the
sole-massaging roller 45 (described later), or specifically a
location corresponding to a rear portion of the sole U rearward
of the plantar arch T (i.e., the heel-side area of the sole U),
the sole-massaging member 40 (i.e., the projection for sole 40)
is placed to massage the rear portion of the sole U. The
projection for sole 40 is interposed between the horizontal
massagingmembers 36 and 37. Theprojection for sole 40 isplaced
on a foot support member (not shown) for supporting the rear
portion of the sole U (i.e., the bottom of the heel) of the foot
F. Theprojection for sole 40 includes aplurality of projection
elements to apply pressing massage to the rear portion of the
sole U.

[0110] The arrangement, the protruding height, the
materials of construction, the number, etc. of the projections
for sole 39 and 40 may be suitably selected with consideration
given to acupressure points on the sole.

[0111] The pressing mechanism 10 includes the (at least
one) third pressing mechanism 41 that allows the projections
for sole 39 and 40 to press themselves with greater force against
thesoleU. Thethirdpressingmechanism4lliftstheprojections
for sole 39 and 40 up to allow them to press themselves against
the sole U of the foot F. 1In other words, the third pressing
mechanism 41 may serve as a pressing force-enhancing mechanism

that provides greater pressing force by increasing the proximity
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of the projections for sole 39 and 40 to the sole U of the
corresponding foot F.

[0112] The third pressing mechanism 41 in this embodiment
includes the third air bags 41la which are inflated and deflated
repeatedly.

[0113] One third air bag 4la is situated above the foot
support member (not shown) for supporting the front side (i.e.,
the toe-side area) of the sole U of the foot F, and situated
below the projection for sole 39. That is, the third air bag
4la is interposed between the foot support member and the
projection for sole 39.

[0114] Also, the other third air bag 41a is disposed above
the foot support member (not shown) for supporting the rear
portion (i.e., the heel-side area) of the sole U of the foot
F, and situated below the projection for sole 40. That is, the
third air bag 41a is interposed between the foot support member
and the projection for sole 40.

[0115] FEach of the third air bags 41a is inflated upwardly
with compressed air supplied from the air pump 18 situated
centrally of the interior of the case body 2. On de-actuation
of the air pump 18, the weight of the foot F in itself exhausts
the air from each of the third air bags 4la for deflation.
[0116] As the front third air bag 41a is inflated upwardly
with compressed air supplied from the air pump 18, the inflation

forces the projection for sole 40 upwardly, thereby applying
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pressing massage to the back U of the front portion of the foot
F.

[0117] Moreover, as the rear third air bag 41a is inflated
upwardly with compressed air supplied from the air pump 18, the
inflation forces the projection for sole 40 upwardly, thereby
applying pressing massage to the back U of the rear portion of
the foot F.

[0118] That is, onactuationof the thirdairbags4la (i.e.,
the pressing force-enhancing mechanism), the projections for
sole 39 and 40 come close to and make contact with the back side
U of the foot F, and their projection elements are firmly pressed
against the sole U. This allows the projections for sole 39
and 40 to press themselves with greater force against the front
portionandthe rear portion, respectively, of the soleU, thereby
applying acupressure-like pressing massage to the sole U.
[0119] As shown in the drawings such as FIGs. 2 and 3, the
kneading drive mechanism 38 comprises: the drive motor 33 that
produces a driving force; and a gear case 42 that effects speed
reduction to a predetermined level. The drive motor 33, being
built as a reversible drive source capable of rotation in both
normal and reverse directions, is shared between the kneading
drive mechanism 38 and the up-and-down movement mechanism 6.
That is, in this embodiment, one drive motor 33 drives both the
horizontal massage mechanism 5 and the up-and-down movement

mechanism 6.

33



[0120] The gear case 42 is situated forward of the drive
motor 33. In the gear case 42, a plurality of gears are housed
to effect speed reduction to a predetermined level. The drive
motor 33 and the gear case 42 are coupled to each other via a
transmission shaft 43.

[0121] The gear case 42 rotatably supports a rotational
drive shaft 44 passed therethrough. The rotational drive shaft
44 is disposed toward the bottom of the case body 2, with its
axisdirectedintheright-left direction. The rotational drive
shaft 44, constructedofanelongatedshaftmember, passes through
the horizontal massaging members 36 and 37 in the right-left
direction. The driving force from the drive motor 33 1is,
following deceleration to a predetermined speed by the gear case
42, transmitted to the rotational drive shaft 44.

[0122] In addition, the sole-massaging rollers 42 are
mounted in impaled fashion to the rotational drive shaft 44.
FEach sole-massaging roller 45 is located between the horizontal
massaging members 36 and 37. The sole-massaging roller 45
supports the plantar arch T of the corresponding foot F in
surface-to-surface contacting relation.

[0123] The sole-massaging roller 45 has an outer periphery
which is concentric or slightly eccentric with respect to the
rotational drive shaft 44. The sole-massaging roller 45 is
provided at the outer periphery thereof with a plurality of

projection elements. The sole-massaging roller 45 rotates
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together with the rotational drive shaft 44, and hence rotates
insynchronismwiththerockingmotionof thehorizontalmassaging
members 36 and 37.

[0124] The horizontal massaging members 36 and 37 are
arranged facing each other, and spaced away in the right-left
direction from each other at a sufficient distance to receive
the foot F of one leg in between.

[0125] The inner horizontal massaging member 36,
constructed of a platelike member elongated in the front-rear
direction, is shaped in conformance with the medial side of the
foot F. The outer horizontal massaging member 37, constructed
of a platelike member elongated in the front-rear direction,
is shaped in conformance with the lateral side of the foot F.
That is, a pair of the horizontal massaging members 36 and 37
are adapted to each foot F.

[0126] Each of the horizontal massaging members 36, 37 may
be made of an elastic material, such as a soft or hard resin
or rubber material. Preferably, the inner (proximal) surface
of each horizontal massaging member 36, 37 is provided with a
cushion material or a cover material, for example, to ease a
feeling of contact of the foot F with the horizontal massaging
member 36, 37.

[0127] The pair of horizontal massaging members 36 and 37
are each provided at the base end thereof, or specifically a

front-rear intermediate portion thereof, with a converter 46.
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The converter 46 converts a rotational driving force from the
rotational drive shaft 44 passed through the base end of the
corresponding horizontal massaging member 36 or 37 into rocking
motion, and transmits themotion to the corresponding horizontal
massaging member 36 or 37 for kneading massage operation.
[0128] The converter 46 comprises: a rotating boss part
47 mounted on the rotational drive shaft 44 for unitary rotation
with the rotational drive shaft 44; an annular fitting part 48
disposed at the base end of each of the horizontal massaging
members 36 and 37 so as to fit on the outer peripheral portion
of therotatingbosspart47; andarestraintpart49that restrains
the annular fitting part 48 from rotating together with the
rotating boss part 47.

[0129] The rotating boss part 47, constructed of a
disk-shaped member, is arranged inclined with respect to the
rotational drive shaft 44. The rotating boss part 47 is fitted
at the outer periphery thereof with a bearing. The rotating
boss part 47 corresponding to the horizontal massaging member
36 and the rotating boss part 47 corresponding to the horizontal
massaging member 37 are inclined in opposite directions so as
to serve as cam surfaces. More specifically, they are inclined
in a substantially V-1like or inverted V-1like shape during their
rocking motion. The rotating boss part 47 may be formed either
as an inclined rotating boss or as an eccentric rotating boss.

In another alternative, the rotating boss part 47 may be formed
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as an inclined and eccentric rotating boss.

[0130] The annular fitting part 48 is disposed at the base
end (i.e., the intermediate portion in the front-rear direction
corresponding to the plantar arch T) of each of the horizontal
massaging members 36 and 37. The annular fitting part 48 fits,
via the bearing, to the outer peripheral portion of the rotating
boss part 47 for free relative rotation.

[0131] The restraint part 49 comprises: an engaging pin
protruding downwardly from the annular fitting part 48; and a
restraint groove in which the engaging pin is fitted. The
restraint groove is disposed toward the bottom of the case body
2, and receives therein the engaging pin for sliding motion in
theright-leftdirection. While the restraintpart 49 restrains
the annular fittingpart 48 against co-rotationwith the rotating
boss part 47, the horizontal massaging members 36 and 37 are
rocked both in the front-rear direction and in the right-left
direction within a predetermined range of rocking motion.
[0132] With their respective rotating boss parts 47
inclined in opposite directions, the horizontal massaging
members 36 and 37 rock in substantially V-1ike or invertedV-1like
fashion as viewed from the front. That is, in response to the
rotation of the rotational drive shaft 44, the respective front
sides of the horizontal massaging members 36 and 37 move away
from each other, and the respective rear sides of the horizontal

massagingmembers 36 and 37 move towardeachother correspondingly.
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Subsequently, the front sidesof thehorizontal massagingmembers
36 and 37 move toward each other, and the rear sides of the
horizontal massaging members 36 and 37 move away from each other
correspondingly. The horizontal massaging members 36 and 37
repeat this cycle of operation.

[0133] When causing the vertical massage mechanism 4 to
roll upward (i.e., travel upward) by operating the up-and-down
movement mechanism 6 while inflating the first air bags 1la for
pushing the respective first rollers 13 and the second air bag
12a for pushing the second rollers 19, the foot or feet F may
be pulled upward and eventually slip out of the lower insertion
recess or recesses 3b (i.e., out of the main body of the lower
leg massager 1).

[0134] In this regard, it has been found desirable to add
a foot retention mechanism 50 to prevent slipping-off of the
foot or feet F. Separately and distinctly from the first air
bags 11a and the second air bag 12a, the foot retention mechanism
50 securely holds the foot or feet Fduring the vertical movement
of the vertical massage mechanism 4.

[0135] That is, the horizontal massage mechanism 5 in this
embodiment includes the foot retentionmechanism50 that prevents
the foot or feet F from slipping off upwardly during the upward
movement of thevertical massagemechanism4. The foot retention
mechanism 50 comprises at least one fourth air bag 50a which

is inflated and deflated repeatedly. The at least one fourth
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air bag 50a, or specifically the at least one foot-holding air
bag 50a, is preferably placed in a position for holding down
the corresponding ankle K and nearby areas (refer to FIG. 2).
[0136] In the inflated state, the at least one fourth air
bag 50a holds down the corresponding foot F. This prevents
the foot F from slipping off upwardly during the time when the
vertical massage mechanism 4 is being moved upward by drive
operation of the up-and-down movement mechanism 6.

[0137] More specifically, in distinction from the first
air bags lla for pushing the first rollers 13 and the second
air bag 12a for pushing the second rollers 19, the at least one
fourth air bag 50a preferably has air supply and exhaust
arrangement, for example, compressed-air supply switching
arrangement.

[0138] In another alternative, separately from the drive
motor 33 for driving the up-and-down movement mechanism 6 that
enables vertical rolling movement (i.e., vertical travel) and
the horizontal massage mechanism 5 for kneading the foot or feet
F, there is provided arrangement such that, with the horizontal
massage mechanism 5 for kneading the foot or feet F set in a
closed position where the upper portion/portions thereof is/are
proximate tothe footor feet Ftohold the foot or feet Funderneath,
the up-and-down movement mechanism 6 can be operatedinisolation
inamanner permittingvertical rollingmovement (i.e., vertical

travel). Such arrangement may be installed in a controller 51
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which will hereafter be described.

[0139] The lower leg massager 1 further includes the
controller 51 configured to control the vertical massage
mechanism 4 and the horizontal massage mechanism 5.

[0140] The controller 51 isconfiguredtocontrol the supply
of compressed air to the third air bags 4la and the supply of
compressed air to the first and second air bags 1la and 12a in
a switchable manner.

[0141] For example, when the second air bag 12a for pushing
the second rollers 19 is inflated first, the calf or calves C
and the shin or shins S may wrongly be frontwardly forced out
of the upper insertion recess or recesses 3a. With this in view,
the controller 51 is configured to exercise control in a manner
such that the second air bag 12a for pushing the second rollers
19is inflated following the completion of inflation of the first
air bags 1lla for pushing the first rollers 13.

[0142] In addition, the controller 51 is configured to
exercisecontrol inamannerpermittingadjustment of theabutting
contact positionof the rear treatment members 8, each comprising
the second roller 19, in the front-rear direction (i.e., the
position where the second roller 19 makes contact with the back
side of the calf C in the front-rear direction) by inflating
the second air bag 12a for pushing the second rollers 19 prior
to inflating the first air bags 11la for pushing the first rollers

13.
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[0143] The lower legmassager 1 further includes a pressure
detector (not shown) to detect the pressure of each of the first
air bag or bags 1lla, the second air bag 12a, the third air bag
or bags 4la, and the fourth air bag or bags 50a.

[0144] The controller 51 recognizes the pressure of each
of the first to fourthairbags lla to 50a detectedby the pressure
detector, or specifically a pressure sensor. For example, in
accordance with the points that are to be controlled, including
pressing-strength settings and pressure adjustment for safety,
the controller 51 adjusts the pressure of each of the first to
fourth air bags 1lla to 50a.

[0145] The lower leg massager 1 embodying the present
inventionmaypreferablyhave the followingstructural features.
[0146] The lower leg massager 1 may be configured so that
the first air bags 1la for pushing the first rollers 13 and the
second air bag 12a for pushing the second rollers 19 are driven
by one common air pump 18 and one common electromagnetic valve,
or that the first air bags 1lla are driven by one air pump or
the like and the second air bag 12a is driven by another air
pump or the like.

[0147] The lower legmassager 1 maypreferablybe configured
so that the third air bags 4la for pushing the projections for
sole 39 and 40 are driven independently of the first air bags
1la and the second air bag 12a, that is; the three groups of

air bags 1lla, 12a, and 4la are inhibited from operatively
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connecting to one another when driven.

[0148] For example, the air pump is provided for each of
the three groups of air bags 1la, 12a, and 4la on an individual
basis, or alternatively a holding electromagnetic valve 1is
mounted to an air hose connecting the three groups of air bags
1la, 12a, and 4la together. It is naturally satisfactory to
adopt arrangement such that these air bags are driven by one
common air pump and one common electromagnetic valve as long
as the controller 51 is capable of exercising control in the
above-described manner.

[0149] As grounds for above, when inflating the third air
bags 41a provided for the projections for sole 39 and 40 while
keeping the first air bags 1lla for pushing the first rollers
13 and the second air bag 12a for pushing the second rollers
19 inflated, then the air in the first air bags 1la and the air
in the second air bag 12a may momentarily flow into the third
air bags 4la for pushing the projections for sole 39 and 40,
thus causing momentary reduction in the squeezing force applied
to the shin S and the calf C. This results in failure of the
lower leg massager 1 to perform effective massage.

[0150] The lower leg massager 1 may also be designed to
enable massage operation for applying acupressure-like kneading
massage to the shin S, thecalf C, etc. byallowing the controller
51 to effect control of the air pump 18 in a manner so as to

supply compressed air to the first air bag 1la for pushing the
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first roller 13 and the second air bag 12a for pushing the second
roller 19, and also to exhaust the air from these air bags.
[0151] The lower leg massager 1 may also be designed to
enable adjustment of the strength of pressing force from the
first roller 13 and the strength of pressing force from the second
roller 19 by controlling the amount of air intake by the first
air bag 1la and the amount of air intake by the second air bag
12a, respectively, during the vertical rolling movement (i.e.,
vertical travel) of the vertical massage mechanism 4 effected
by driving the up-and-down movement mechanism 6.

[0152] The lower leg massager 1 may also be designed to
allowtheverticalmassagemechanism4 toundergovertical rolling
movement (i.e., vertical travel), with the first air bag 1lla
and the second air bag 1l2a maintained in the inflated state,
or to allow the vertical massage mechanism 4 to undergo vertical
rolling movement during kneading massage operation on the shin
S, the calf C, etc.

[0153]

[Operation Modes]

The following describes the modes of operating the lower
leg massager 1 embodying the present invention with reference
to the drawings.

[0154] When the power switch or operation switch of the
lower leg massager 1 is in the OFF position, in the vertical

massage mechanism 4, each outer treatment member 7 stays away
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fromthe corresponding rear treatment member 8. Theuser inserts
each shin S and each calf C through the upper treatment recess
3ainto the space surrounded by the corresponding outer treatment
member 7, the corresponding rear treatment member 8, and the
corresponding inner treatment member 9.

[0155] Also, at this time, in the horizontal massage
mechanism 5, each pair of horizontal massaging members 36 and
37 are in the state where the horizontal massaging members 36
and 37 stay away from each other. The user inserts each foot
F through the lower treatment recess 3b into between the
horizontal massaging members 36 and 37.

[0156] After flipping the power switch to the ON position,
the user selects a desired mode of massage operation with the
operation switch, and, the vertical massage mechanism 4, the
horizontal massage mechanism 5, the up-and-down movement
mechanism 6, and the pressing mechanism 10 are thereupon set
into motion.

[0157] In the vertical massage mechanism 4, compressed air
is supplied to the first air bag or bags 11a of the first pressing
mechanism 11 by the air pump 18, and the first air bag or bags
1la is or are thereupon inflated. In addition, compressed air
is supplied to the second air bag 12a of the second pressing
mechanism 12 by the air pump 18, and the second air bag 12a is
thereupon inflated.

[0158] On inflation of the first air bag 1lla, the
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corresponding outer treatment member 7 moves inward, and hence
the first roller 13 comes close to the second roller 19 of the
corresponding rear treatment member 8. In addition, on
inflation of the second air bag 12a, the corresponding rear
treatment member 8 moves inward, and hence the second roller
19 comes close to the first roller 13.

[0159] Each first roller 13 presses itself with greater
force against the lateral side of the corresponding shin S, such
as the tibialis anterior muscle and the peroneus longus muscle,
to perform acupressure-like massage. Each second roller 19
presses itself with greater force against the back side of the
corresponding calf C, such as the gastrocnemius muscle and the
soleus muscle, to perform acupressure-like massage. At this
time, each thirdroller 26 of the inner treatment member 9 presses
itself against the medial side of the calf C, while supporting
that side, to perform acupressure-like massage.

[0160] FEach of the first air bags 1lla and the second air
bag 12a may be inflated and deflated repeatedly by operating
the air pump 18, or may be maintained in the inflated state.
It may be satisfactory if inflation or deflation of the first
air bags 1la and inflation or deflation of the second air bag
12a are alternately performed.

[0161] The vertical massage mechanism 4 is moved in the
vertical direction by the up-and-down movement mechanism 6.

This arrangement allows the first rollers 13 of the outer
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treatment members 7, the second rollers 19 of the rear treatment
members 8, and the thirdrollers 26 of the inner treatment members
9 to unitarily move up and down. Thus, with inflation and
deflationofeachfirstairbaglla, thefirstroller13 repeatedly
applies acupressure-like effective pressing massage to the
lateral side of the corresponding shin S with greater force.
Moreover, with inflation and deflation of the second air bag
12a, each second roller 19 repeatedly applies acupressure-like
effective pressing massage to the back side of the corresponding
calf C with greater force. 1In addition, the at third roller
26 repeatedly applies acupressure-1like effective massage to the
medial side of the corresponding calf C.

[0162] In the horizontal massage mechanism 5, the kneading
drive mechanism 38 causes each pair of horizontal massaging
members 36 and 37 to rock both in the right-left direction and
in the front-rear direction, thereby applying kneading massage
to the corresponding foot F. In addition, the rotational drive
shaft 44 rotates with accompanying rotation of each of the
sole-massaging rollers 45, thereby applying pressing massage
to the plantar arch T on the corresponding sole U.

[0163] Furthermore, in the horizontal massage mechanism
5, compressed air is supplied to the third air bags 41la of the
third pressing mechanisms 41 by the air pump 18, and the third
air bags 41a are thereupon inflated. On inflation of the third

airbags 4la, theprojection for sole39is firmly pressedagainst
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the front portion of the corresponding sole U, thereby applying
effective pressing massage to the front portion of the sole U
with greater force, and also the projection for sole 40 is firmly
pressed against the rear portion of the sole U, thereby applying
effective pressing massage to the rear portion of the sole U
with greater force. Thus, each pair of projections for sole
39 and 40 apply acupressure-like pressing massage to the
corresponding sole U.

[0164] At this time, the fourth air bag or bags 50a of the
foot retention mechanism 50 is inflated to prevent the
corresponding foot F from slipping upwardly out of the
corresponding lower treatment recess 3Db.

[0165] Inflating the third air bag 4la provided for the
projection for sole 39 situated forward of the sole-massaging
roller 45 causes the front portion of the foot to rise. This
reduces pressing stimulation that the sole receives from the
sole-massaging roller 45. Similarly, inflating the third air
bag 4la provided for the projection for sole 40 situated rearward
of the sole-massaging roller 45 causes the rear portion of the
foot to rise. This reduces pressing stimulation that the sole
U receives from the sole-massaging roller 45. Concurrent
lifting of the projection for sole 39 and the projection for
sole 40 reduces pressing stimulation that the entire sole U
receives from the sole-massaging roller 45. That is, the

strength of stimulation force applied to the sole U by the
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sole-massaging roller 45 can be adjusted by adjustment of the
degree of inflation of the third air bags 41la provided for each
pair of projections for sole 39 and 40.

[0166] The lower leg massager 1 embodying the present
invention includes the pressing mechanism 10, namely the first
airbaglla (i.e., the first pressingmechanism1ll) and the second
airbagl2a (i.e., thesecondpressingmechanisml12), that enables
movement of the outer treatment member 7 and the rear treatment
member 8, each configured to perform massage, when applying
massage to a treatment target area of the lower leg, such as
the calf C and the shin S. This arrangement allows the first
roller 13 (i.e., the outer treatment element 13) provided in
the outer treatment member 7 and the second roller 19 (i.e.,
the rear treatment element 19) provided in the rear treatment
member 8 to be firmly pressed against the treatment target area
such as the calf C and the shin S, thereby performing massage
on the treatment target area with greater massage effect.
[0167] The lower leg massager further includes the third
air bag 41la (i.e., the third pressing mechanism 41) disposed
below the projection for sole 39, 40. On inflation of the third
air bag 4la, the projection for sole 39, 40 is firmly pressed
against the sole U, thereby performing more effective massage.
[0168] The lower leg massager further includes the fourth
air bag 50a (i.e., the foot retention mechanism 50) positioned

so as to lie above the ankle K. In the inflated state, the fourth
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air bag 50a prevents the foot F from slipping upwardly out of
the case body 2.

[0169] It should be understood that the embodiments as
disclosed herein are considered in all respects as illustrative
only and not restrictive. 1In particular, for such matters as
not explicitly specified in the disclosure of the embodiments,
for example, working conditions, operating conditions, and the
dimensions, weights, etc. of the constituent components, those
that donot depart fromthepractical range tobenormallycomplied
with by persons skilled in the art and that conform to matters
of common knowledge among the skilled persons are adopted herein.
[0170] For example, the shape and length of the arm member
14 and the limit of the horizontal movement of the arm member
14 in the outer treatment member 7, and the dimensions, the degree
of inflation (i.e., the level of pressing pressure), etc. of
the first air bag 1lla in the first pressing mechanism 11 may
be suitably changed in accordance with the range of areas to
be massaged.

[0171] Moreover, the limit of the frontward movement of
the second roller 19 in the rear treatment member 8, and the
dimensions, the degree of inflation (i.e., the level of pressing
pressure), etc. of the second air bag 12a in the second pressing
mechanism 12 may be suitably changed in accordance with the range
of areas to be massaged.

[0172] Furthermore, for the third pressing mechanism 41,
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the dimensions, the degree of inflation (i.e., the level of
pressing pressure), etc. of the third air bag 4la may be suitably
changed in accordance with the range of areas to be massaged.
[0173] In addition, for the foot retention mechanism 50,
while the fourth air bag 50a may be positioned so as to lie above
the ankle K, the location of the fourth air bag 50amay be suitably
determined in accordance with the range of areas to be massaged.
It is only required that the fourth air bag 50a is placed in
a position for preventing the foot F from slipping upwardly out
of the case body 2.

[0174] Although not shown in the description of the
embodiments, the pressing mechanism 10 may include a mechanism
that enables pressing massage to the medial side of the calf
C by varying the position of the inner treatment member 9. For
example, an air bag (i.e., pressing mechanism 10) is disposed
toward the inner treatment member 9. Thus, the inner treatment
member 9 (i.e., the third roller 26) is configured to apply
pressing massage to the medial side of the calf C while being
moved toward the outer treatment member 7 with inflation of the
air bag.

[0175] In the lower leg massager 1, the length of the
horizontal massaging member 36, 37, the angle of inclination
of the horizontal massaging member 36, 37 with respect to the
rotational drive shaft 44, the spaced interval between the

horizontalmassagingmembers 36and37intheright-leftdirection,
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etc. may be suitably changed in accordance with the range of
areas to be massaged.

[0176] Besides, the lower leg massager 1 embodying the
present invention may be set in a freely-selected position for
use. For example, the lower leg massager 1 may be used either
in a standing state or in a lying-back state.

Reference Signs List

[0177]

1 Lower leg massager

2 Case body

3 Treatment recessed part

3a Upper treatment recess

3b Lower treatment recess

4 Vertical massage mechanism

5 Horizontal massage mechanism
6 Up-and-down movement mechanism
g Outer treatment member

8 Rear treatment member

9 Inner treatment member

10 Pressing mechanism

11 First pressing mechanism

1la First air bag
12 Second pressing mechanism
12a Second air bag

13 Outer treatment element (First roller)
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14

Arm member

16 Rock shaft

17 Coil spring

18 Air pump

19 Rear treatment element (Second roller)
20 Guide arm member

21 Support shaft

23 Air bag holder

24 Lift arm member (Pusher)

25 Coil spring

26 Inner treatment element (Third roller)
27 Arm member

28 Driver

29 Screw shaft

30 Slider piece

31 Vertical travel slider

32 Vertical rail

33 Drive motor

34 Gear case

35 Position detector

36 Horizontal massaging member (Inner horizontal massaging
member)

37 Horizontal massaging member (Outer horizontal massaging
member)

38 Kneading drive mechanism
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39

the

40

the

41

41a

45

46

50

50a

51

Sole treatment member (Projection for sole situated toward
front)

Sole treatment member (Projection for sole situated toward
rear)

Third pressing mechanism

Third air bag

Sole-massaging roller

Converter

Foot retention mechanism

Fourth air bag

Controller

Lower leg

Calf

Shin

Foot

Plantar arch

Sole
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CLAIMS

1. A lower leg massager, comprising:

averticalmassagemechanismtomoveinaverticaldirection
for performing massage operation on a calf and a shin which are
treatment target areas,

the vertical massage mechanism including

an outer treatment member, formed so as to cover a lateral
side of the shin, for pressing the lateral side of the shin,

a rear treatment member, disposed inwardly of the outer
treatment member so as to lie behind the calf, for pressing a
back side of the calf, and

a pressing mechanism to enable pressing massage to the
treatment target areas by varying a position of one of the outer

treatment member and the rear treatment member.

2. The lower leg massager according to claim 1, wherein
thepressingmechanismincludesa first pressingmechanism,
and
the first pressing mechanism enables pressing of the
lateral side of the shin by varying a position of the outer

treatment member in a right-left direction.

3. The lower leg massager according to claim 2, wherein

the first pressing mechanism comprises a first air bag
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which is inflated and deflated repeatedly, and
the first air bag is inflated to move the outer treatment
member inward, thereby applying pressing massage to the lateral

side of the shin.

4. The lower leg massager according to claim 1, wherein
the pressing mechanism includes a second pressing
mechanism, and
the second pressingmechanismenables pressing of the back
side of the calf by varying a position of the rear treatment

member in a front-rear direction.

5. The lower leg massager according to claim 4, wherein
the second pressing mechanism comprises a second air bag
which is inflated and deflated repeatedly, and
the second air bag is inflated to move the rear treatment
member frontward, thereby applying pressing massage to the back

side of the calf.

6. The lower leg massager according to claim 2 or claim 4,
wherein

a horizontal massage mechanism is provided to perform
massage operation on a foot,

thehorizontal massagemechanismincludes a sole treatment

member in projection form, mounted so as to lie under the foot,
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for pressing a back side of the foot,

the pressingmechanismincludes a thirdpressingmechanism,
and

the third pressing mechanism enables pressing of the back

side of the foot by lifting the sole treatment member upward.

7. The lower leg massager according to claim 6, wherein
the third pressing mechanism comprises a third air bag
which is inflated and deflated repeatedly, and
the third air bag is inflated to move the sole treatment
member upward, thereby applying pressing massage to the back

side of the foot.

8. The lower leg massager according to claim 2 or claim 4,
wherein

thehorizontal massagemechanismincludes a foot retention
mechanism to prevent the foot from slipping off upwardly during

upward movement of the vertical massage mechanism.

9. The lower leg massager according to claim 8, wherein
the foot retention mechanism comprises a fourth air bag
which is inflated and deflated repeatedly, and
the fourthairbagisinflatedtoholddown the foot, thereby
preventing the foot from slipping off upwardly during a time

when the vertical massage mechanism is being moved upward by
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drive operation of an up-and-down movement mechanism.

10. The lower leg massager according to claim 5, further
comprising:

a controller to control the vertical massage mechanism,
wherein

the controller is configured to exercise drive control
so as to effect supply of compressed air to the first air bag
and supply of compressed air to the second air bag in a switchable

manner.

11. The lower leg massager according to claim 10, wherein
thecontrollerisconfiguredtoexercisecontrol inamanner
such that the second air bag is inflated following completion

of inflation of the first air bag.

12. The lower leg massager according to claim 10, wherein

thecontrollerisconfiguredtoexercisecontrol inamanner
permitting adjustment of an abutting contact position of the
rear treatment member in the front-rear direction by inflating

the second air bag prior to inflating the first air bag.

13. The lower leg massager according to claim 10, further

comprising:

a pressure detector to detect a pressure of at least one
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of the first air bag and the second air bag, wherein

the controller is configured to recognize the pressure
of the first air bag and/or the pressure of the second air bag
detected by the pressure detector, and then adjust the pressure

of each of the first air bag and the second air bag.

14. The lower leg massager according to claim 3, wherein
the vertical massagemechanismincludes an inner treatment
member, positioned face to face with the outer treatment member,
for pressing a medial side of the calf, and
the inner treatment member is configured to apply pressing
massage to the medial side of the calf while being moved toward

the outer treatment member by the pressing mechanism.
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