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IITLE
MASSAGE MACHINE
BACKGROUND OF THE INVENTION

Field of the Invention
The present invention relates to the structure of a
massage machine, which performs massage operation through a
pair of kneading rollers disposed obliquely on a rotation
axle of the massage machine. The kneading rollers are

conducted to shake by way of rotatihg movement of the

- rotation axle, and the gap between the kneading rollers

broadens and narrows cyclically during the shaking of the

kneading rollers.

Description of the Prior Art

An operation of kneading rollers is disclosed in
conventional massage machines, which enables the gap between
one pair of kneading rollers to be broadened and narrowed
cyclically during the shaking movement of the kneading’
rollers, wherein an example of such massage machines is
disclosed in Japanese Utility Model Registration No. 2539695
(1997).

In the above-mentioned massage machine, one pair of
kneading rollers are disposed on the rotation axle in an
oblique' fashion. The oblique kneading roller pair is
disposed in a left-right symmetry with a gap existing
therebetween and are driven to shake and rotate around the
axis of the rotation axle during the rotating movement of

the rotation axle. The gap between the oblique kneading
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rollers broadens'and narrows cyclically during the shaking
of the inclined kneading rollers. If a foot is placed into
the aforementioned gap during 6peration, then a massage
action, namely pushing and kneading the sole of the foot,
can be attained. )
Nonetheless, the kneading rollers in the above-
mentioned conventional massage machine are substantially in
the shape of a circular disk such that each of the kneading
rollers is installed on the rotation axle by engaging to the
central axis of the corresponding circular disk. Therefore,
the outwardly extended margin of each of the kneading

rollers on the sides performing massage operation is

projecting outwardly by an amount equal to that on the

opposite side where massage operation is not performed.
Namely, the kneading rollers are installed in a manner
symmetric to the rotation axle. For the above reason, a
large space is required to allow the kneading rollers to
rotate around the rotation axle. Therefore, it is quite
difficult to reduce the size of a conventional massage
machine. ' |
SUMMARY OF THE INVENTION

To solve the above problem, the object of the preseﬁt

invention is to provide a massage machine capable of

reducing the space required by the rotating movement of the

kneading rpllérs so as to obtain a compact massage machine.

To achieve the above-mentioned object, the first:

characteristic of the massage machine according to this
invention resides in  that it performs massage operation
through one pair of kneading rollers disposed obliquely on

the rotation axle of the massage machine. The kneading
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rollers are conducted to shake through rotating movement of
the rotation axle, and the gap between the kneading rollers
broadens and narrows cyclically during shaking operation of
the kneading rollers. The massage machine comprises one pair
of kneading rollers installed on the rotation axle in a
manner eccentric to the rotation axle and with the massage-
actuating sides of the kneading rollers being protruding
outwardly; an iﬁstallation mechanism for installing the
kneading rollers on the rotation axle in a manner capablé of
rotating around the rotation axle freely in substantial
circumference direction only; and slide-guiding mechanisms
installed on the non-massage-actuating sides of the kneading
rollers, for allowing sliding of the kneading rollers and
for preventing'rotating of the kneading rollers.

According to the second characteristic of this
invention, each of the slide-guiding mechanism comprises a
circumferential portion having a guide groove integrally
formed with the non-massage-actuating side of each kneading
réller; and a side guide disposed parallel +to the
longitudinal axis of the rotation axle being engaged with
the matching guide groove.

According to the third characteristic of this
invention, the installation mechanism comprises - outer
retainers disposed along outer circumferential surface of
the rotation axle, a matching inner retainers disposed along
the inner circumference surface of each of the kneading
rollers, and steel balls retained by and between the outer

retainer and the inner retainer.
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BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more self-evident
from the detailed description given hereinafter and the
accompanying draWings, given by way of illustration only and
thus not intended to be limitative of .the present invention.

Fig. 1 is a cross-sectional view showing the whole
structure of the massage machine according to an embodiment
of the present invention;

Fig. 2 illustrates the outér appearance of the massage
machine shown in Fig. 1;

Fig. 3 depicts an important massage-actuating mechanism
of the massage machine shown in Fig. 2;

Fig. 4a shows a cross-sectional view of the right-side
kneading roller shown.in Fig. 3;

Fig. 4b shows a front view of the right-side kneading
roller shown in Figu 3;

Fig. 5a is a cross-sectional view of the left-side
kneading roller shown in Fig. 3; and

Fig. 5b is a front view of the left—side kneading

roller shown in Fig. 3.

DETAILED DESCRIPTIION OF THE INVENTION

The embodiments will be described in detail with
reference made to the accompanying drawings.

As shown in Fig. 2, the housing 3 of the -massage
machine 1 'éccording to the present invention is
substantially in the shape of a crescent, and a mechanism
for performing massage operation is installed on the inner
side of a circular-shaped centrai portion of the housing 3.
A massage-actuating mechanism is sheltered by a cover 5 made
of a flexible textile. A handle 7 is disposed at the left
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portion of the massage machine 1 shown in Fig. 2, and an
electric power supply cord 9 is affixed to the handle 7.

Fig. 1 is a cross-sectional view of the massage machine
shown in Fig. 2. As shown in Fig. 1, a three-stage planetary
gear mechanism 13 functioning as a reduction mechanism is
coupled with a motor 11 connecting to the electric power
supply cord 9. The three-stage planetary gear mechanism 13
is disposed within the perimeter of an axle pipe 15, which
functions as an axle. _

As éhown in Fig.. 3, in the three-stage plénetary gear
mechahism_13, a first planet gear 21 orbits a first sun gear
19. The first sun gear 19 is coupled with the output axis 17
of thé motor 11, and a first link gear 23 is affixed to the
periphery of the first planet gear 21. Also, a second planet
gear 27 orbits a second sun gear 25, which is coupled with
the.first planet gear 21, ami'a second link gear 29 is
affixed to the periphery of the second planet gear 27. In
addition, a third planet gear 33 orbits a third sun gear 31,
which is coubled with the second planet gear 27, and a third
link gear 35 is affixed to the periphery of the third planet
gear 33.

Furthermore, the axle pipe 15 is coupled with the third
planet gear 33, which is now the output portion of the
three-stage pianetary gear mechanism 13. The axle pipe 15 is
of a structure capable of extending and shrinking without
any restraint. Therefore, two pipes (namely, an inner pipe
15a and an outer pipe 15b)'are fitted together in a coaxial
manner. In the above-described structure, the inner pipe-15a
and the outer pipe 15b can slide relative to each other in

the longitudinal direction without any restraint and are

mutually engaged in the rotation direction. The mutual
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engagement between the inner pipe 15a and the outer pipe 15b
is accomplished by ribs 37 and grooves 39. The ribs 37 are
formed on the outer peripheral wall of the inner pipe 15a
and extending in the longitudinal direction of the inner
pipe 15a. The grooves 39 are formed on the inner peripheral
wall of the outer pipe 15b and extending in the longitudinal
direction of the outer pipe 15b.

A threaded rod 41 is disposed within the axle pipe 15
in a coaxial manner. A feed nut 43 is ehgaged with a male
screw formed on the outer periphery of the threaded iod 41.
The feed nut 43 is engaged with the outer pipe 15b.

Namely, the left-side portion of a rotation cylinder 45

"being coaxial and integral with the threaded rod 41 is

installed within the inner pipe 15a by way of a bearing 47.
By this arrangement, the rotation cylinder 45 is capable of

rotating with respect to the ﬁhper: pipe 15a without

restraint. Furthermore, the righz;§ide portion of the

rotation cylinder 45'is capable of'&oﬂating with respect to

the housing 3. An engaging portion 43a of the feed nut 43,

which is engaged with the threaded rod 41, is protruding
outward through a slit 49 formed in the rotation cylinder 45

and extending along its longitudinal axis. The engaging
portion 43a is situated in a ring-shaped recess 51 formed by

the inner peripheral wall of the outer pipe 15b (see Fig.

3), and the engaging portion 43a is constricted to move in

the axial direction. '

As shown in Fig. 1, the right end portion of the

'threaded rod 41 is coupled to a manually operated gear

mechanism. Namely, a first manually operated gear 55 of
small diameter is installed at the right end portion of the

threaded rod 41, and a second manually operated gear 57 of
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relatively larger diameter is engaging with the first
manually operated gear 55. Furthermore, a third manually
operated. gear 59 of 'small diameter is coaxial with the
second manually operated gear 57 while a fourth manually
operated gear 61 of larger diameter is engaging with the
third manually operated gear 59. Tﬁé fourth manually
operated gear 61 is extending outside the housing 3 of the
massage machine 1 through a window 63 formed in the housing
3. By this arrangement, the extending portion of the fourth
manually operated gear 61 can be manually rotated.

As shown in Figs. 1 and 3, a pair Of-kneading rollers
65, 67 are each installed at the inner pipe 15a and the
outer pipe 15b that construct the axle pipe 15,
respectively. Each of the kneading .rollers 65, 67 is
installed onto the axle pipe 15 in an oblique fashion and
allowed to move substantially ohly in the circumference
direction of the rotation axle without any restraint.

An installation mechanism is shown in Figs. 4 and 5. In -
the installation mechanism, an installation 'sleeve 69 can be
installed to fit both the inner pipe 15a and the outer pipe
15b, and two outer retainers 71 are each integrally formed
along the outer peripheral surface of the respective
installation sleeve 69. Furthermére, an inner retainers 73
is formed along the inner peripheral surface of each of the
kneading rollers 65, 67. In addition, a plurality of steel
balls 75 are retained in between the outer retainer 71 and
the inner.retainer 73.'The oblique angles of the kneading
rollers 65, 67, which are each determined by the tilt formed
by the respective installation sleeve 69 and inner retainers
73, are in left-right symmetry to a line'perpendicular to

the axle pipe 15.
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Furthermore, each of the kneading rollers 65, 67 is
installed in a manner eccentric to the axle pipe_lS. By this
arrangement, the massage—éctuating sides (namely, the lower
portion) of the kneading_ rollers 65, 67 protrudes
dbwnwérdly. As shown in Fig. 1, a slide-guiding mechanism 77
is installed on the non-massage-actuating side (namely, the
upper portion) of each of the kneading rollers 65, 67. The
slide-guiding mechanism 77 is used for preventing rotating
movement of the kneading rollers 65, 67 and simultaneously
allowing sliding movement of the. kneading rollers 65, 67
during shaking movement of the kneading rollers 65, 67.

Namely, in the slide-guiding mechanism 77, a plate-

shaped slide guide 81 is inserting into a guide grooves 79

_ formed in the circular portion of the non-massage-actuating

side of each of the kneading rollers 65, 67. The slide
guidés.81 are each affixed to the housing 3 and aligned in

parallel with the axle pipe 15.

OPERATION
MASSAGE OPERATION THROUGH SHAKING MOVEMENT ONLY

As soon as the motor 11 is aétivated to rotafe, the
rotating movement produced by the motor 11 is transmitted to
the axle pipe 15 via the above-mentioned three-stage
planetary gear mechanism 13, which is used for reducing the
rotating speed. Each of the kneading rollers 65, 67 is
conducted to make shaking and rotating - movements
Simultaneously as the axle pipe 15 begins to rotate.

However, rotatiﬁg movements are prevented by the slide-
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guiding mechanism 77, and. only shaking movements are
performed.

Namely, while the axle pipe 15 is rotating, locations
of the outer retainers 71 on the axle pipe 15, as it appears
on the outside, are shifting towards left and right along
the longitudinal axis of the axle pipe 15. The left and
right shifting movements of the outer retainers 71 are
transmitted to the kneading rollers 65, 67 via the steel
balls 75 and the inner retainers 73. Therefore, the gap
between the massage-actuating sides (the lower portions) of
the kneadihg rollers 65, 67 broadens and narrows in the
left-right direction. As a result, shaking movements of the
kneading rollers 65, 67 can be acquired and this performs
massage action.

Under this circumstance, the'knéading rollers 65, 67
are dfagged by the steel balls 75 and have a tendency to
rotate. However, rotation of the kneading rollers 65, 67 is
prevented because each of the plate-shaped slide guides 81
is inserting into a guide grooﬁe 79 formed in the respective
kneading roller 65, 67. Also, each of the kneading rollers
65, 67, while shaking, is conducted by a plate-shaped slide
guides 81 to perform sliding movement along the longitudinal
axis of the axle pipe 15 so that shaking movement of the
kneading rollers 65, 67 is possible. Furthermore, the plate-
shaped slide guides 81 are long enough to allow the
extending _and shrinking of the axle pipe 15 (will be

described hereinafter). .

SPEED-REDUCTION OPERATION



10

15 -

20

25

30

10

Speed reduction through the three-stage planetary géar
mechanism 13 is performed as follows.

Namely, the first planet gear 21 orbits slowly and
reduces the rotational speed once as the first sun gear 19 ,
which is coupled with the output axis 17 of the motor 11,
rotates. Then, when the second sun gear 25 coupled with the
first planet gear 21 is conducted to rotate, the second
planet gear 27 orbits more slowly and reduces the rotational
speed' the second -time.. And when the third sun gear 31
coupléd with the second planet gear 27 is conducted to
rotate, the third planet gear 33 orbits even much more
slowly ahd reduces the rotational speed the third time.
Finally, the axle pipe 15 coupled with the third planet gear
33 is conducted to rotate. As a result, the axle pipe 15
rotates with a large torque through the above reduction

process.
KNEADING-WIDTH ALTERATION OPERATION

If the portion of the fourth manually operated gear 61
extending through the window 63 is manually rotated; then
the rotation power is transmitted to the threaded rod 41 via
the third manually.operated gear 59, the second manually
operated gear 57, and the first manually operated gear 55.
Through the manual operation, the feed nut 43 coupled with
the threaded rod 41 shifts along the.longitudinal axis of
the threaded rod 41. The axle pipe 15 is then capable of
being extended or shortened depending on the outer pipe 15b,
which is engaged with the feed nut 43 and is capable of
shifting with respective to the inner.pipe 15a along the

longitudinal axis of the axle pipe 15. By this arrangement,
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the gap between the kneadihg.rollers 65, 67 respectively
installed on the inner pipe 15a and the outer pipe 15b can
be altered, and the kneading width of the massage operation
is thus adjustable.

OTHER EMBODIMENTS
In the slide-guiding mechanism 77 of the above

embodiment, the plate-shaped slide guides 81 are inserting
into corresponding guide grooves 79 -formed in the kneading

‘rollers 65, 67. Other appropriate slide-guiding mechanisms

can also be adapted. For example, it is poséible to form
crescent-shaped guide protrusions in the kneading roller 65,
67 and slit-shaped guide recesses in the housing of the
massage machine. The crescent-shaped guide protrusions and
the slit-shaped guide recesses are disposed parallel to the
longitudinal axis of the axle pipe, and the crescent-shaped
guide protrusions are inserting into the matching slit-
shaped guide recesses. |
Furthermore, steel balls 75 are provided in the
installation mechanism for installing the kneading rollers

65, 67 of the above embodiment. Other appropriate

installation mechanisms can also be adapted accordingly. For

example, it is possible to form ring-shaped grooves or ribs
along the outer peripheral wall of the axle pipe 15 and. to
form correspénding ring-shaped ribs or grooves . along fhe
inner peripheral wall of each of the kneading rollers 65,
67. The ring-shaped ribs or grooves of the axle pipe 15 are
then to - be engaged with the corresponding ring-shaped

grooves or ribs of the kneading rollers. 65, 67. The material
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constructing the ring—shaped ribs or grooves can' be those

lthat'have small sliding-friction coefficients.

As described above, according to this invention, a pair
of kneading rollers are installed onto the rotation axle in
a ‘manner capable of rotating around the rotation axle freely
in substantial circumference direction only. In addition,
rotation of the kneading rollers is prevented by the slide-
guidiﬁg mechanism. As a result, only shaking movement
performs massage operation. In this case, only the massage-
actuating sides of the kneading rollers that are installed
on the rotation axle in an eccentric manner protrude
outwardly. Also, it is possible'to shape the non-massage-
actuating sides of the kneading rollers into non-protruding
portions. Namely, in the non-massage-actuating sides, the
space required for rotating of the kneading rollers can be
entirely omitted. Thus, the wholé massage machine can be
made compact. ' _ |

Furthermore, according to this invgntion, the slide-
guiding mechanism includes a guide groove formed in a
circumferential portion on the non-massage-actuating side 6f
each of the kneading rollers, and a side guide disposed
along the longitudinal direction of the rotation axle
engages with each of. the guide grooves. Therefore, the
slide-guiding mechanism is of simple structure and the cost
of the massage machine can thus be reduéed.

Furthermbre, according to the present in#ention, the
installation mechanism comprises outer retainers disposed
along the outer circumferential surface of the rotation
axle, inner retainers disposed along the inner circumference
surfaces of the kneading rollers; and steel balls retained

by and in between the outer retainer and the inner retainer.
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Therefore, the installation mechanism is of simple structure

and the cost of the massage machine can thus be reduced.
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WHAT IS CLAIMED IS

1. A massage machine, which performs massage operafion
through one pair of kneading rollers disposed on the
rotation axle of the massage machine in an oblique fashion,
the kneading rollers being guided to shake through rotating
movement of the rotation axle while the gap between the
kneading rollers being .broadened and narrowed Cyclicélly
during shaking operation of the kneading rollers, is
characterized in that:

the massége machine comprises a  pair of kneading
rollers installed on the rotation axle in a manner eccentric
to the rotation axle, the massage-actuating sides of the
kneading rolleré being protruding outwardly;

an installation mechanism for installing the kneading
rollers onto the rotation axle in a manner - capable of
rotating' around the rotation axle freely in substantial
circumference direction only; and

a slide-guiding mechanism disposed on the non-massage-
actuating sides of the kneading rollers, for allowing
sliding movement of the kneading rollers and for preventing

rotating movement of the kneading rollers.

2. A massage machine as claimed in Claim 1, wherein
the slide-guiding mechanism comprises circumferential
portions each having a guide groove integrally formed with

the non-massage-actuating side of the kneading roller and

.corresponding side guides each disposed along the

loﬁgitudinal axis of the rotation axle and being ehgaged
with the guide grooves.
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3. The device as claimed in Claim 1, wherein
the installation mechanism comprises an outer retainer

disposed along the outer circumferential surface of each of

the rotation axle, a matching inner retainer disposed along

the inner circumferential surface of each of the kneading
rollers, and steel balls retained by and in between the

outer retainer and the inner retainers.

4. The device as claimed in Claim 2, wherein
the installation mechanism . comprises outer retainers

disposed along the outer circumferential surface of the

~rotation axle, a métching inner retainer disposed along the

inner circumferential surface of each of the kneading
rollers, and steel balls retained by and in between the

outer retainer and the inner retainers.



