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BACKGROUND OF THE INVENTION
The'present invention relates to a foot massage
5 device, and more particularly to a sole massage device
in which a'sole of a-user is massaged to promote
circulation of blood of the sole and to stimulate the
peripheral nerve of the sole..
As well known, the artery, capillary and peripheral

10 nerve are concentrated in the sole of the human body.

If a leg is extremely tired, the circulation of the
blood in the.capillary becomes sluggish, causing the
compression of the peripheral nerve. The recovery from
the fatigue in the feet and-legs delays, accordingly.

15 The peripheral nerve of the sole is communicated with
the brain through the nervous system. Therefore, it is
said that the stimulation of the sole causes the brain
to activate, and hence activation of the autonomic nerve
can be expected.

20 In a folk medicine, a semicircular shaped tool on

whigh a foot is mounted is used to Aissipate the fatigue

‘in %eet and iegé.iflﬁ‘the field of the oriental

medicine, the massage and the acupuncture ére used from

times of old to stimulate an acupoint at which the

25 peripheral nerve is concentrated. .

Recently, there have been developed various types
of massage devices for promoting the circulation of the

blood, and low frequency current devices for stimulating
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ollers or pressure pads are provided for periodically

pressing the sole so as to promote circulation of the
5 blood. .
| In the low frequency current device, electrodes are
adhered to acupoints at which the peripheral nerve is
'conéentréted. A low frequency current is applied to the
electrodes so as to relax muscles and tendons near the
10 concentrated peripheral nerve.

However in such a massage device, the pressure of
the roller or pad is too strong to provide a comfortable
treatment and to recover from the fatigue.

Furthermore, considerable electric power is consumed for

15 driving heavy pulsation rollers or pressure pads.
Therefore, the massage device is not suitable for easy
use.

In the low frequency current device, the
circulation of the blood is promoted by relaxing and

20 tensing the muscle. Such a stimulation has not much
effect on expanding the capillary in the sole.

_There has been proposed a sole massage device

L

zla;iné éiplﬁraiiﬁ; of impact massage heads for
comfortably and rhythmically massaging a sole of a foot.

25 The device comprises a plurality of impact rods each
having a massage head, and a driving mechaﬁism
comprising a rod reciprocating system and a gear system.

However, when the impact rods are operated, the

reciprocation system'and the driving mechanism is
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bl cod, and | ow frequency .current devices for stinulating 2
peri pheral nerve. In the nassage device, a plurality of pulsation rollers
or pressure pads are, provided for periodically pressing the sole so as to
promote circul at9¥Pigesakly vibrated. The vibration is transmitted to -

a housing of the device, which causes noises and
resonant sounds. Therefore such a massage device cannot

be made into a high quality one. _ | -

5 SUMMARY OF THE INVENTION
A firét object of the present invention is to
provide a sole massage device by which a sole of a foot
is comfortably and rhythmically massaged without pain,
thereby effectively expanding the capillary and
10 stimulating the peripheral nerve at the same time.
A second object of the present invention is to
provide a sole massage device which does not cause

noises during the operation without extremely pressing
the foot.

15 A third object of the present invention is to
provide a sole massage device which has a small power
consumption, and does not consume useless power.

To the first object, according to the present
invention, there is provided a sole massage device

20 }comprising a hausingéhéfing an inclined surface and a
pair of footré;tél ajpiarality of impact rods disposed
in{perpendicular to the inclined surface and axially
slidably mounted in the housing, an impact head secured
to a top of each of the impact rods and disposed so that

25 a part of the impact head is projected from the
footrest, a reciprocating device for reciprocating the
impact rods so as to impact a sole of a user mounted on

the footrest, and a driving device for driving the



blood. In the |ow frequency current device, electrodes are adh BWMRekmﬂl
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near the concentrated peripheral nerve. However in such a nassage device,
the pressure of the roller or pad is too strong to provide a confortable
treatnent and toreéénvecatiog1dﬂei¢@1igue Furt hernore, consi derable

el ectric power is consuned for driving heavy pulsation rollers or pressure
pads. Therefore, the WAs3aBievevike second chiect) e frgsseduhock is

suspended in the housing by horizontal springs and

vertical springs so as to be held in a plane
5 substantially parallel to the inclined surface, the
impact rod, reciprocating device, and driving device are
provided in the mass block. |
To the third object, there is provided a power
switch, a foot sensor for detecting mounting of a foot,

10 a timer responsive to closing of the power switch for
producing a signal for a predetermined time, an AND gate
responsive to an output signal of the foot sensor and to
the signal of the timer for producing a signal for
operating a driving motor.

15 In another aspect of the present invention, the
massage device has further a gear box supported in the
mass block with resilient means, the impact rod is
slidably mounted in the gear box, the reciprocating
device is mounted on the gear box, and the driving

20 device is provided in the gear box.

The reciprocating device is arranged to cyclically
project impact heads provided in one of the footrests.

These and other ob;eq;sﬁand features of the present
1nven&10ﬁ‘w111 become more apparent from the following

25 detailed description with reference to the accompanying

drawings.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a front view showing a sole massage




use.. In the low frequency current device, the circulation ofﬂﬁﬁkﬂbﬂ
pronoted by relaxing and tensing the nuscle. Such a stlnulatl ﬂ ‘
much effett on expanding the capillary in the sole. There has

a sol e massage device having a plurality of inpact massage heads
confortably and rhythmcally massaging a sole of a foot. The deV|ce
conprises a pl udgvice off itheapreseds daventionng a massage head, and a -
driving nechani sm conprising a rod reciprocating systemand a gear system
However, when the infd@ od® & blosk: giagramhghowing a control circuit

of the sole massage device ;

Fig; 3 is a sectional side view of the device taken-
5 along a line III-III of Fig. 1;.
Fig. 4 is a_seétional side view of the device taken
along a line IV-IV of Fig. 1;
Fig. 5 is a plan view showing a main part of the
device;
10 Fig. 6 is a sectional side view of the part shown
in Fig. 5;
Fig. 7 is a sectional view showing a driving system
in a mass block of the device;
Fig. 8 is a sectional view showing a gear box taken
15 along a line VIII - VIII of Fig. 7; and
Fig. 9 is a plan view of the gear box as viewed

from the underside thereof.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring to Fig. 1, a sole massage device of the
20 present inventiop is put on a floor in use. The sole
massage device comprises a hollow housing 3 having an
upper hou51ng 3U and a 1ower housing 3L, four
cyllndrlcal pedestals 1 each having a circular shape in
plane and secured to the lower housing 3L, and a handle
25 3a for carrying the device. The lower housing 3L is
secured to the upper housing 3U with screws 11 (Fig. 3).

The pedestals 1 are provided for preventing the device

from vibrating when using.
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vibrated. The vibration-is transmtted to a housing of the de ’v uuw Il
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be nmade.into a high quality one. SUMVARY OF THE | NVENTI ON A first object of
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form right and left footrests 3b on which rest right and
left feet of the user sitting on a_éhair are mounted,
and a central portion 3f between the footrests 3b.

5 Anti-slip ribs 4 made of rubber are disposed on the
foofrests 3b so as to prevent the feet from slipping.
Three massage impact heads 7 guided by a guide frame 67
are exposed from the footresté 3b. ~ On the central
portion 3f, a speed control dial 8, a power switch

10 button 24, and a power indicato: 27 are provided.

Referring to Figs. 4, 5 and 6, a metallic frame
plate 29 is secured between the upper housing 3U and the
lower housing 3L corresponding to each footrest 3b. The
frame plate 29 has an opening 34 of an elliptic shape,

15 as shown in Fig. 5.

In the device of the invention, both of the right
and left portions in the housing 3 have the same
structure which is arranged in symmetry. Thus, one of
the portions will be described hereinafter.

20 An annular connecting frame 31 having an elliptic
ghape_in plgn viey'ig sgcured to the periphery of the

&

§péniﬁg 34 of thifréméﬁplate 29. The connecting frame

s

31 has an annular 5ase portion 31b and an upper flange
3lc. Four connecfing lﬁgs 3l1a are formed on the upper

25 flange 31lc. A paif of lugs 31d are formed on the upper
flange 31c at opposite sides on the major axis thereof,
and a pair‘of lugs 31le are formed on the upper flange
31lc ;t opposite sides on the minor axis thereof.

Each of the.-connecting lugs 3la is mounted on the
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time, A second object of the present invention is to provid
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pressing the foot. A third ob%ect of .the present invention is to provide a
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A pair of springs 35 are provided between the base
portion 31b and hook portions 3d and 3e provided on the -

5 bottom of the lower hou51ng 3L opposite to each other,
Thus, the connectlng frame 31 is urged in the lower
dlrectlon of the housing 3. Consequently, even if the
screw 32 is accidentally disengaged from the frame plate
29, the connecting frame 31 is prevented from separating

10 from the pléte 29.

A hollow heavy mass block 37 having a driving
mechanism is mounted in the housing 3 through the
connecting frame 31. The mass block 37 is made of
aluminum molded by die casting, and comprises an upper

15 block 37U and a lower block 37L. The upper block 37U ‘
and the lower block 37L are coupled through a shielding
means, thereby preventing noises produced in the mass
block from leaking.

As shown in Fig. 5, a bracket 45 is secured to each

20 of the lugs 314 with screws 43. A pair of horizontal
msprlngs 39 are, p;QV1deq between pins 46 on the bracket
?35 and screws 48 secured to an upper plate of the upper

block 37U, arranged in cross. The mass block 37 is thus
suspended by the horizontal springs 39 in the lower

25 housing 3L such that an upper surface of the mass block
37 is parallel with the inclined footrests 3b of the
housing 3.

As shown in Fig. 6, a bracket 51 is secured to the

lugs 3le on each side with screws 50. A pair of



conprising a housing having an inclined surface and a pair oﬂh$
plurality of inpact rods disposed in perpendicular to the |nc

and axial ly slidably nounted in the housing, .an i npact head s

top of each of the inpact rods and di sposed so that a part of the inpact

head is projected fromthe footrest, a reciprocating device for

reci procating t heentisech srtinaso 39 are prpxdded beltweef scuews hdunted on
the footrest, and a driving device for driving the
secured to the bracket 51 and screws 55 secured to a .

side plate of the lower block 37L, arranged in cross.
The mass bldck 37 is thus vertically suspended in the
5 lower hoﬁsing 3L by the vertical springs 41.
Consequently, the mass block 37 is stably suspended
in tne housing 3 by the horizontal and vertical springs
39 and 41, Kkeeping balance.
Referring to Fig. 7, the upper block 37U of the
10 mass block 37 has three posts 37b (only one of them is
viewed), three openings 37c¢c (only one of them is viewed)
and a base 37d formed on the upper platelthereof.
In the mass block 37, a gear box 69 having a rod
reciprocating device and a driving device for the
15 reciprocating device are mounted. The gear box 69 is
| made of plastic such as polyacetal resin and formed by
injection molding and comprises an upper box 69U and a
lower box 69L. The rod reciprocating system is a
reduction gear system.
20 As shown in Fig. 7, the gear box 69 is mounted in
the mass block 37 through a plurality of resilient
damplng members 71. The damping member 71 comprises a
g colLar 71a and upper and lower resilient dampers 71b

and 71c 1ntegral with the collar at opposite sides

25 thereof.
The lower block 37L has four poets 37a each of
which has a hole 73. The lower box 69L has four posts
6%9a formed corresponding to the posts 37a, each having a

hole 75 (Fig. 9). The lower damper 71c of the damping
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. suspended jn the housing by horizontal springs and vertigal \‘ \ ﬂ&l‘
to be held in a plane - substantially parallel to the #ncl

t he inpact rod, reciprocating device, and driving device are provided in
the mass block. To the third object, there is provided a power switch, a

foot sensor for dmembernglnRenéh§sgéd #nfoRd  hérd | TRrad@ S iped Qdnigdy N9
of the power switch for producing a signal for a predeterm ned tine, an AND

gate 71b is fitted in hole 75.
The upper box-6§U has four posts 69b each of which
has a hole 77. The upper.block 37U has four holes 79
5 formedion an inner wall of an upper plate thereof
corresponding to the posts 69b. The lower damper 71c of
the damping member 71 is engaged with the hole 77 and
the upper damper 71b is engaged in the hole 79.
Thus, vibration of the gear box 69 is damped by the
10 resilient damping members 71 and not t;ansmitted to’ the
mass block 37.
Three impact rods 5 (only one of them is viewed in
Fig. 7) each of which has the massage impact head 7 are
axially slidably mounted in the gear box 69. A
15 cylindrical retainer 94 made of resin is engaged on each
of the rods 5 adjacent the head 7 and upwardly projected
from the upper block 37U passing through a hole 37C
formed in the upper plate of the block 37U. The rods 5
are parallel with each other in the axial direction and
20 disposed so as to be perpendicular to the inclined
footrest 3b of the housing 3. In a retracted position,
| ;&hg.méésége“i@paqﬁ Head;7 is located near the upper
%LlockGBiU. S e
Describing the reciprocating device and driving
25 device for the impact rod 5, a direct current motor 10
is secured to the underside of the lower box 69L with
screws 80. A drive pinion 81 secured to a drive shaft
10a (Fig. 8) of the motor 10 is engaged wifh an

intermediate gear 83 which is rotatably mounted on an

-9 -



responsiye to an out put signal of the foot sensor and to t ta$ Besh Re
timer for producing a signal for operating a driving notar.
aspect of 'the present invention, the massage device has flurt

supported in the -mass bl ock mnth resilient means, the inpact rod is
'slidably mounted in the gear box, the reciprocating device |s nount ed on
t he gear -box, aﬁ&tﬁﬁ@eéﬁﬁﬁﬁnghééﬁléa Becpredi tedthe tﬂ@ege%ﬂ bbwetThe
reci procating device is arranged to cyclically project act heads

provi ded in one P&*esn&9 PoéppegP§ TWB§e1&ﬁGr6?ﬁé?t%b$%%¥ ants 1eR93992 of

t he present
P with a large diameter gear 85a of a first reduction.gear

85 which is rotatably mounted on a first shaft 84
5 secured to the upper and lower boxes. A pinion 85b of
the first reduction gear 85 is éngaged with a second
reduction gear 87 which is secured to a second shaft 86
rotatably supported on the lower box 69L through a
bearing 88. An upper portion of the seéond shaft 86 is
10 rotatably supported by a supporting disc 89 disposed
between the upper and lower boxes 69U and 69L. Secured.
to a lower end portion of the second shaft 86 is a
cylindrical cam 93.
Each impact rod 5 is slidably engaged in the
15 retainer 94, and the impact head 7 is secured to the
upper end 5a of fhe rod 5. A coil spring 96 is provided
between a collar 95 secured to the rod 5 and a shoulder
69c of the upper box 69U so as to urge the rod 5
upwardly. On a lower end portion of the impact rod 5
20 slidably mounted is a cam follower 99. A buffer spring
100 is provided between a retainer 97 secured to the rod
5 and a shoulder of”the cam follower 99, so that the cam
“Mfollower 99 1s y1eldably engaged with an E-ring 98.
Thus the cam follower 99 is resiliently engaged with the
25 cam surface of the cylindrical cam 93 by the spring 96.
As shéwn in Fig. 9, the cylindrical cam 93
comprises a cam lobe portion 93a in the range of 240
degrees and a recessed cam portion 93b in 120 degrees.

The three cam followers 99 slidably mounted on the

- 10 -



i nvention w . becone nmor e apparent fromthe follow ng det ai | ‘B
W th reference to the acconpanyi ng draw ngs. BRI EF DESCRI PTI ON
Fig: 1 is a front view show ng a sol e nassage 5 device of "t i
invention Fig. 2 is a block dlagranlshomnng a control circuit o he sole
massage devi ce ;

respective ;mpact rods 5 are yieldably engaged with cam

surface of the cam 93 at equi-angular disposition at 120
degrees.' A guide pin 102 projected on the lower box 69L
is engaged with a.recess 104 of a folk 99a of each cam
5 follower'99, thereby preventing the cam follower 99 from
rotating about the rod'5.
In place of the cylindrical cam, a driving system
having another cam can be used.
A plastic disc 91 and a lubricating oil pad 90 are
10 disposed in a recess 69d formed in the inner wall of the
upper box 69U. The upper end of the second shaft 86 is
slidably engaged with the disc 91.
Thus, when the reduction gear device and the cam
mechanism are rotated by the motor, lubricating oil in
15 the pad 90 is gradually fed to the parts for the
lubricating thereof, thereby preventing the generations
of noises.
As shown in Figs. 5 and 6, a supporting member 57
having a triangle shape in plan view is secured to the
20 posts 37b of the upper block 37U by screws 58. The
supporting member 57 has a base plate 57c, three
. ) gy%}nd;icql.gui@e§}57a integrally formed on the base

3

plate, and a central hole 57d formed in the central

o~
e 4
H

portion adjacent to the cylindrical guides 57a.
25 Each of the guide portions 57a surrounds the impact
head 7 for guiding the head in the axial direction.
In the central hole 57d, a lens-barrel 57b is
inserted and secured to the supporting member 57 with a

_ screw 58a. A condenser lens 61 is mounted in the lens-

- 11 -
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Fig. 3 is a sectional side view of the device taken al ong a . (Tpis Sheet s PR peR ™
Fig. 1, Fig. 4 is a sectional side view of the. device taken al \ ‘ “ “ ;
IV-1V of Fig. 1; Fig. 5is a plan view showi.ng a main part of ,

Fig. 6 is a sectional side view of the part shown in Fig. 5, Fig. 7 is a
sect i onal vieM/ipom%aP a.driving systemin a nmass bl ock of the device; Fig. -
8 is a sectionaPdFE&h HBwi RFOLeGERA B¥x ar Rredestsnn g1ashedY pounted| | of

Fig. 7; and on outer periphery of the hole 57d. At a lower portion
of the'supporting member 57, a terminal board 63 is_
mounted on the base 37a of the upper block 37U. A ccp -
elemént 62 as a foot sensor_is mounted on the terminal
board 63 corresponding to the lens-barrel 57b at a
focused position of the lens 61.

As shown in Fig. 4, a guide frame 67 is secured to
the footrest 3b of the upper housing 3U and abutted on
10 the base plate 57c of the supporting member 57.

The cylindrical guide 57a of the supporting member
57 is guided by an inner periphery 65 of the guide frame
67 to be perpendicular to the footrest 3b. Thus, the
position of the mass block 37 is ensured in the axial
13 and horizontal airections.

When a foot is mounted on the footrest 3b, the foot
sensor 62 detects that the light is blocked by the foot
and the motor 10 is turned on, which will be described
hereinafter.

20 Referring to Fig. 3; a transformer 13 is provided
in the lower housing 3L for dropping a voltage of a
commercial alternating source. The transformer 13 is

_ s?cufed-tofthe bottom with a screw 16. The dropped

Nﬁvgltage is.rectifiéé by a rectifier which is mounted on

25 a main printed circuit board 15. The circuit board 15

having elements such as the rectifier is secured to

posts formed on the bottom with screws 17.

A sub-circuit board 19 is secured to an inner

portion of the upper housing 3U with screws 20,

- 12 -



Fig. 9 is a plan view of the gear box as viewed fron1the urjd&p
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Referring|to

ﬁﬁiﬁ[]ﬂi luimmd
sol e. massage devi ce of ‘the present invention is .put on a floor '

sol e massage devi ce conprises a hol | ow housing 3 havi ng an upper housing 3U

A e ahoUz0Rgelbonkity ¢ LAY bERRLPEHERLA' 24 TprEPLded Yh ithé

circul ar shape in plahe an secure ower and a handl e

3a for carrying cTeth‘iQV?%%&tﬂﬁeﬁO%r theua'gger?» oh%ﬁ?%‘ﬁed AOsi l’r'pf’fr

housing 3U with screws Fig. 3) he pedest a e provi ded
preventing the @#viaCPower switch MS is mounted on the sub-circuit poard

19. The switch 21 has a fixed contact 22 which is - .

5 provided  corresponding to a movable contact 25 connected
to the power button 24.. A return spring 23 is providéd
between thé movable contact 25 and the sub-circuit board
19 so as to urge the movable contact 25 in an open
state. | |

10 The sub-circuit board 19 is further provided.with a
power lamp R comprising a light emitting diode (LED)
element. The poﬁer lamp R is provided corresponding to
the power indicator 27 comprising a light transmittable
member engaged in a hole 3c of the upper housing 3U.

15 The speed control dial 8 is connected to a shaft of
a speed adjuster 9 secured to the upper housing 3U with
a nut 9a. The reciprocating speed of the impact rod 5
is controlled by rotating the dial 8 with fingers of the
 foot _ g

20 7 Referring to Flg..z output signals of the power
switch MS, foot sensor 62 and speed adjuster 9 are
applied to a CPU. The CPU comprises a timer T and an
ANb-gate. The timer T is set to produce a signal for a
predetermined time (10 minutes).

25 When the power button 24 is pushed, the movable

| contact - 25 engagés with the fixed confact 22. Thus, the

power switch MS is turned on, to produce a signal which’
is applied to the timer T to reset the timer. The time:

T produces the signal for the predetermined time (10

- 13 =



o . . H BeenRe laced
fromvi brating when using. 6 The upper housi ng 3U has an | imt“ “

‘surface to formright and left footrests 3b on which rest. rlg
feet of the user sitting on a chair are nounted, ‘and a centiral
between the footrests 3b Anti-slip.ribs 4 made of rubber are dlsposed on

“the f f f I
he foolrests St %0 8 SUEI P (h8Ele ldR:S PRI pold" B 34

| npact heads 7 QUIde frane
turned on. The signal of the timer T is further applied

to an input of the AND gate. The other.input of the AND
gate is apélied with a signal of the foot sensor 62.

5 Thus an output signal of the AND gate is applied to the
motor 10. An output of the speed controller 9 is
applied to the motor 10. Thus, the motor 10 is operated
at a speed dependent on the output signal of the speed
adjuster.

10 When the power lamp R is turned on, the on-state is
displayed by the indicator 27.

The operation of the device will be described

hereinafter. The power button 24 is pushed to turn on
the power switch MS. The timer T is reset for 10

15 minutes. The power indicator 27 emits the light to
indicate a waiting state of the operation of the massage
device to the user. The user sits down on a chair and
his feet are mounted on the footrest 3b such that the
arch .of eagh sole is abutted on a set of impact heads 7.

20 - The" foot sensor 62 detects the existence of the foot so
that the motor 10 starts to operate. The motor 10
rotates the second shaft 86 through intermediate gear
83, first reduction gear 85, and second reduction gear
87. Thus, the cylindrical cam 93 is rotated in the

25 - direction shown by an arrow of Fig. 9. When the cam
follower 99 of one of the impact rods 5 is mounted on
the cam lobe portion 93a, the impact rod 5 is axially
moved in the lower direction as shown in Fig. 7. The

spring 96 is compressed and the impact head 7 and the

- 14 -
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are exposed fromthe footrests 3b. On the central portionT Shoet Has Been Fon &
control dial '8 a power switch button 24, and a power i ndi c: ﬂl\ m“‘ s
provi ded. Referring to Figs. 4, 5 and 6, a netallic franme pl -
secured between the upper housing 3U and the | ower housing 3L corresponding

to each footrest 3b. The frane plate 29 has an opening 34 of an elliptic

shape, as shownrehakhgr 94 érnetietdavted. ofwhéemr thearan @3 isotfumitherhe

right and left portions in the housing 3 have the sane structure which is

arranged in synﬁ@FF??dTﬂHQ,tbﬁecém f%gl®6$ri%%sf4ﬁlﬁ He e Fegrssed
h i nafter. '
ereinatter cam portion 93b, the impact rod 5 is abruptly moved. in

the upward direction by elastic force of the spring 96, -
5 whereby the sole of the foot is impacted by the massage
impact head 7. Thus, thrée impact heads 7 cyclically
hit the sole. |
wWhen the foot is removed from the footrest 3b
during the operation, the foot sensor 62 detects the
10 removable to stop the generation of the signal.
Consequently, the motor 10 stops. Even if the foot is
not removed from the footrest, if the set time of the
timer T has passed, the motor also stops. Thus, the
power waste is prevented.
15 The impact period of the impact heads 7 is
controlled by the speed control dial 8.
In accordance with the present invention, each of

the massage impact heads repeatedly impacts the sole of

o

z R AT P . .
thééfoeﬁ with a lighti force. Thus, peripheral nerve in

20 the sole is stimulatéd ;nd"capillary is expanded,
thereby promoting the circulation of the blood.
Conseqﬁently, the foot is effectively massaged.

If the foot has a damage such as tenosynovitis, the
diseased part is loosened up by the massage impact heads

25 with light force.

Furthermore, the mass block is suspended from the
housing by springs and the gear box having the driving

mechanism is suspended from the mass block by resilient

damping members. Thus, noises and vibration of the gear

- 15 =~



laced
An annul‘ar connecting frane 31 having an elliptic shape i n fcﬂ‘ H“aigenenli‘erlil

secured to the peri phery of the opening 34 of the frane pIPt
connecting frame 31 has an annul-ar base portion. 31b and an
31lc. Four connecting lugs 3la are formed on the upper flange 31c. A pair of

| ugs 31d are forned on t he er flange 31c_at opposite, sidesg on th .j or
a;igs t her eof , 35 Yt Lﬁpﬁ%?"ﬁté:‘%r &% fheedas 55 ;:Jn?c&plpépaf V&H§€ ?BJ at
opposi t S'des 0& t»& R ik e a%‘fpedEaCbmus tN8eCO0BeGLAE Ligdgndla

i's mounted on the

housing and generation of noise are prevented.
Consequently, a foot massage device having a high -
5 quality ¢an be provided. - | '
While the invention has been described in
conjunction with preferred specific embodiment thereof,
it will be understood that this description is intended
to illustrate and not limit the scope of the invention,

10 which is defined by the following claims.

15
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7 pekiphery of, the -opening 34 through a danpi ng menber 30 ngd&hisBheediabBéen Replaced
and secured thereto wth a screw 32. A pair of springs 35 arje L
bet ween t he base portion 31b and hook portions 3d and 3e pravi -

bottom of the | ower housing. 3L opposite to each other. Thus, the connec
franme 31 is urged in the |lower direction of the housing 3. Consequently,
even if the screWh®t jis sd@imed dsly di sengaged fromthe frane plate 29,
the connecting frame 31 is prevented fromseparating fromthe pl ate 29.
. A.sole massage device comprising;
a housing having an inclined surface and a pair of
footrests;
5 ' a plurality of impact rods disposed in
perpgndicular to the inclined surface and axially

- slidably mounted in the housing;

an impact head secured to a top of each of the

impact rods and disposed so that a part of the impact
10 head is projected from the footrest;

a reciprocating device for reciprocating the impact
rods so that the impact head impacts a sole of a user
mounted on the footrest; and

a driving device for driving the reciprocating

15 device.

2. The dévice according to claim 1 wherein

the driving device compfises an electric motor and
a reduction gear device for reducing rotational speed of

'f_rotaﬁing output of the motor.

- L e

20 %; . 3% ;"Theudeyi9§:%§ébrding to claim 1 wherein

™

the reciprocating device comprises a cam device.

4, The device according to claim 2 further
comprising

a mass block suspended in the housing by horizontal

25 springs and vertical springs so as to be held in a plane

substantially parallel to the inclined surface,

the impact rod, reciprocating device, and driving
device being provided in thé mass block.

5. The device according to claim 2 further

17 - ) O YO
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A hdllom/heavy mass bl ock 37 having a driving nmechani smi i dps BeentRigplaced
housi ng 3 through the connecting frame 31. The mass bl ock| 37 ' '
al umisrium nol ded by die casting, and conprises an upper bl pck

| ower block 37L. The upper block 37U and the lower block 37L are couple
t hrough a shi el ding neans, thereby preventing noi ses produced in the mass
bl ock from | eakiSRFPTASINbwn in Fig. 5 a bracket 45 is secured to each of

the lugs 31d with screws 43. A pair of horizontal springs 39.are provided
bet ween pins 46 on t ife Bk &WitSHn@ foodwsengoseredeteCiAN pper pl ate

f th r . . .
of the uppe mounting of a foot, a timer responsive to closing of the

power switch for producing a signal for a predetermined -
5 time, an AND gate responsive to an output signal of the
foot sensor and to the signal of the timer for producing
a signai for operating the motor. ,
6. The device according to claim 3 wherein
the cam device is arranged to cyclically project
10 impact heads provided in one of the footrests.
7. The device according to claim 4 further
comprising
a gear box supported in the mass block with
resilient means, the impact rod is slidably mounted in
15 the gear box, the reciprocating device and the motor are

“mounted on the gear box, and the reduction gear device

is provided in the gear box.

R
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bl ock 37U, arranged in cross. The mass block 37 is t hus SUSﬂﬂﬁdﬁﬂt E&m&wh%d
hori zont.al springs 39 in the | ower housing 3L such that an up
the mass. bl ock 37 is parallel with the inclined footrests 3b

3. As shown in Fig. 6, a bracket 51 is secured .to the |ugs: 31 eac
with screws 50. A pair of 8 vertical springs 39 are provided betmeen
screws 53 _ SOLE MASSAGE DEVICE_

Abstract of the Disclosure

A housing having'an inclined surface and a pair of -
5 footrests is ptovided for housing devices. A plurality
of impact rods are disposed in perpendicular to the
~inclined surfacg and axially slidably mounted in the
housing. lAn impact head is secured to a top of each of
the impact rods. A reciprocating device is provided for
10 reciprocating the impact rods so as to impact a sole of

a user mounted on the footrest.

15
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secured to the bracket 51 and screws 55 secured to a side plat the :
| ower bl ock 37L, arranged in cross. The mass block 37 is tht‘ﬁj}sQm‘gphas‘ge Replaced
suspended in the | ower housing 3L by the vertical springs 41]|nﬂ[m III l :
the mass block 37 i's stably suspended.in the housing 3 by 'the o
and vertical springs 39 and 41, keeping balance. Referring to Fig. 7, the
upper bl ock 37U of the mass bl ock 37 has three posts 37b (only one of them

is viewed), three openings 37c (only one of themis viewed) and a base 37d
fornmed on the upper plate thereof. In the mass block 37, a gear box 69

having a rod
N+ -+ % 3 o

e B
17 [y [l 1

s, CP_U) _R)
POWER SWITCH | TIMER | LED ELEMENT
TSy |G
FOOT SENSOR AND[— D.C. MOTOR
95 L0
SPEED ADJUSTER

FIG. 2



reC|procat|ng .device and a driving device for the reciprocatiThi suav placed
mount ed. The gear box 69 is nmde.of plastic such as pol yacet al mi ““
formed by injection nolding and conprises an upper box 69U bnd

69L. The rod reciprocating systen1|s a reduction gear system As shomn in

Fig. 7, the gear box 69 is nmounted in the mass block 37 through a plurality

of reS|I|ent danmpi ng menbers 71. - The danpi ng menber 71 conprises a collar -
7la, and upper and | ower reS|I|ent danpers 71b and 71c |ntﬁ©ral with the

col l ar at opp03|te si des thereof.
3b _____\// s
(’130 27 24 25 67 /
’ /
19 ‘ Oa |
20 22 8 j
3 21 \MS /
B 3U
20 15 9
13
17 1
. Ja
"‘7 (16 17 = 3L
1
3b
U baes O b
67
. . ‘ T 31
“ _3/ - AN 29 .
3L % )
35 A
55
3e 55
1 i ==t _ 37U S~ =] 1
37 L 3y

FIG. 4



The [ower block 37L has four posts 37a each of which has a hmls@hekBHas B& R

. eplaced

| ower box 69L ‘has four posts 69a fornmed corresponding to the o

each having a hole 75 (Fig. 9). The | ower danper 71c of the d ,

menber 71 is engaged in the hole 73 and the upper danper 71b i

hol e 75. The upper box 69U has fog. postﬂ 69b each of which has a hole 77.
leo 5 3la 32 o




formed on an {nner wall of an upper plate thereof corresponding. to the

posts 69b. The | ower danper 71c of the danping nenber 71 is Replaced
the hole 77 and .the upper danper 71b is engaged in the hole 79. FE, ’il,

vi brati'on- of the gear box 69 is danped by the resilient danpin -

and not transmtted to the mass block 37. Three inpact rods 5 (only one of
themis viewed in Fig. 7) each of which has the nassage inpact head 7 are
axially slidably mounted in the gear box 69. A cylindrical retainer 94 nade
of resin is engaged on each of the rods 5 adjacent the head 7 and upwardly
proj ect ed : _ ' -

37b

% © /3 g9 7o
11, 71a | \y Y /4
%A T SNIXNSSN
69 [T |69, 6EILT 77 W3~
U o
69d 85 8281 P
L_‘% 91

" §5 87

(
N/ L L//
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fromthe upper bl ock 37U passing through a hole 37C forned 1nﬂ$n§wanggkmﬂ;

laced
plate of the Block 37U. The rods 5 are parallel with each o HWJIulllTiice
t

he
axial direction and disposed so as to be perpendicular to t~e_iu !
footrest 3b of the housing 3. In a retracted position. the mas

head 7 is | ocated near the upper block 37U. Describing the reciprocating
device and driving device for the inpact rod 5 a direct current notor 10
is secured to the underside of the |ower box 69L with screws 80. A drive
pi nion 81 secured to a drive shaft 10a (Fig. 8) of the notor 10 is engaged

69L 5

with an




intermedi ate gear 83 which is rotatably nounted on an 10 nﬂsaummmwﬂﬂfsaﬁsr
shaft 82 secured to the upper and | ower boxes 69U and 69L. e int geﬁgﬁgiﬁ 1
gear 83 is engaged with a |arge diameter gear 85a of a firstf| Dathctidntgeaddy..

85 which is rotatably nmounted on a fqut shaft 84 secured to

| ower boxes. Aqy “Teduction gear 85 is engaged mnth a
e DF P TR

second reduction gea secured to a second shaft 86
SOLE MASSAGE DEVICE

BACKGROUND OF THE INVENTION

'The present invention relates to a foot massage
device, and more particularly to a sole massage device
in which a sole of a user is massaged to promote
circulatibn of blood of the sole and to stimulate the
peripheral nerve 6f the sole.

As well known, the artery, capillary and peripheral
nerve are concentrated in the sole of the human body.
If a leg is extremély tired, the circulation of the
blood in the capillary becomes sluggish, causing the
compressiﬁn of the peripheral nerve. The recovery from
the faiigue in the feet and legs delays, accordingly.
Thé peripheral herve of the sole is communicated with
the brain through the nervous system. Therefofe, it is
said that the stimulation of the sole cadses the brain
to activate, and hence activation of the autonomic nerve
can be expected.

In a folk medicine, a semicircular shaped tool on
which a foot is mounted is used to dissipate the fatigue

- in feet and legs. In the field of the oriental

medicine, the massage and the acupuncture are used from
times of old to stimulate an acupoint at which the
.peripheral nerve is concentrated.

Récently, there have been developed §arious types
6f massage devices for promoting the circulation of the

blood, and low frequency current devices for stimulating



cotatably supported on the |ower box 69L through a beari ng [[SBEPWNCEMENT SHEET
portion of the second shaft 86 is rotatably supported by af{support qus

89 di sposed between the upper and | ower boxes 69U and 69L. Q@Gﬁeélgg """ EEQ
tower end portion of the second shaft $6 is a cylindrical cam 93. Each

i mpact rod 5 i ghdl igdaliphedadagedven tNe retainer 94, and the inpact head 7
Is secured to the uppefﬁgnd 5a of the rod 5. A coil spring 96 is provided
bet ween ‘a col | ar 95 15pQile thalsBalgec devdice, aadpauiawweaffigﬁlgétibﬁ upper

box 69U so as to urge the rod 5 upwardly. On | ower end portion of the
inpact rod 5 rollers or pressure pads are prov;ded for periodically

pressing the sole so as to promote circulation of the
blood.

In the.low frequency current device, electrodes are
édhered to acupoints at which the peripheral nerve is
concentrated. ‘A low frequency current is applied to the
electrodes so as to relax muscles and tendons near the
concentrated peripheral nerﬁe.

However in such a massage device, the pressure of
the roller or pad is too strong to provide a comfortable
treatment and to recover from the fatigue.

Furthérmore, considerable electric power is consumed for
driving heavy pulsation rollers or pressure pads. |
Therefore, the massage device is not suitable for easy
use.

In the low frequency current device, the
circulation of the blood is promoted by relaxing and
tensihg the muscle. Such a stimulation has not much
effect on expanding the capillary in the sole.

There has been proposed a sole massage device
having a plurality of impact.massage heads for
comfortably and rhythmically massaging a sole of A foot.
The device comprises a plurality of impact rods each
having a massage héad, and a driving mechanism
compriéing a rod reciprocating system and a gear system.

However, when the impact rods are operated, the

reciprocation system and the driving mechanism is



slidably mounted is a camfollower 99. A buffer spring 100|i RERWAGEMENT SHEET
between a retainer 97 secured to the rod 5 and a shoul der §f thepc&anT Eﬁﬁ
foll ower 99, so that the camfollower 99 is yieldably enga” & -
E-ring 98. Thus the camfollower 99 is3resiliently engaged W Th the cam

surface of the «atldiaérataly Qﬁ%&%&ehy tﬁﬁesgﬁbggtgg EQH@miQtE&gtEZb the

cylindrical cam 93 conprlses a cam | obe portion e range of

degrees and a redeasdhg IP e idew i kvﬁléﬂocﬂﬁgéﬁeﬁoz.-srgﬁ hhgee cam
foll owers 99 slidably nmounted on the

resonant sounds. Therefore such a massage device cannot

be made into a high quality one.

SUMMARY OF THE INVENTION

A first object of the present invention is to
provide a sole massage device by which a sole of a foot
is comfortably and rhythmically massaged withouf pain,
thereby effectively expanding the capillary and
stimulating the peripheral nerve at the same time.

A second object of the preéent invention is to
provide a sole massage device which does not cause
noises during the operation without extremely pressing
the foot.

A third object of the present invention is to
provide a sole massage device which has a small power
consumption, and does not consume useless power.

To the first object, according to the present
invention, there is provided a sole massage device
comprising a housing having an inclined surface and a
pair of footrests, a plurality of impact rods disposed
in perpendicular to the inclined surface and axially
slidably mounted in the housing, an impact head secured
to a top of each of'the impact rods and disposed so that
a part of the impact head is projected from the
footrest, a reciprocating device for reciprocating the
impact rods so as to impact a sole of a user mounted on

the footrest, and a driving device for driving the



11. respective inpact rods 5 are yieldably engaged with caA BEPLBGEMENTﬁwﬁﬁTI
cam 93 at equi-angul ar disposition at 120 degrees. A guide {pin 10ib

projcected on the | ower box 69L is engaged with a recess 104| Ohtea... ékggiéﬁaaf
of each camfollower 99, thereby prevepting the camfol | ow

rotating about the rod 5.. 1n place of The cylindrical cam a driving system
havi ng anot her r@é:rﬁpf&r?ag‘é"\?sg%. g epl astic disc 91 and a lubricating oil pad

90 are disposed i“*%d*%éﬁ%%vQQQnLP%%E%nh“oBH%cEQ”SrmWQL'bQEekhEs

suspended in the housing by horizontal springs and

vertical springs so as to be held in a plane
substantially parallel to the inclined surface, the
iﬁpact réd, recipfocating device, and driving device are
provided in the mass block.

To the third object, there is provided a power
switch, a foot sensor for détecting mounting of a foot,
a timer responsive to closing of the power switch for
producing a signal for a predetermined time, an AND gate
responsive to an output signal of thg foot sensor and to
the signal of the timer for producing a signal for
operating a driving motor.

in another aspect of the present invention, the
massage device has further a gear box supported in the
mass block with resilient means, fhe impact rod is
slidably mounted in the gear box, the reciprocating
device is mounted on the gear box, and the driving
device is provided in the gear box.

The reciprocating dgvice is arranged to cyclically
project impact heads provided in one of the footrests.

These and other objects and features of the present
invention will become more apparent.from fhe following
detailed description with reference to the accompanying

drawings.

BRIEF DESCRIPTION OF DRAWINGS

-Fig; l is a front view showing a sole massage



upper box 6§U. The upper end of the second shaft 86 is indarI@E%HﬁﬁﬁﬁﬁﬁTSHEET

with the disc 91. Thus, when the reduction gear device and t'gmggnyg 4500[“*5
L --1. ----------.-. suas e ; .

mechanismare rotated by the notor, lubricating oil in the pt

gradual ly fed to the parts for the |up¥jcating thereof, theréeby preventing

t he generationaegifgoéﬁgggefﬁr% JolW'y i&béﬂ@?ﬁn? and 6, a supporting menber

57 having a triang an view 1 s sectured to the posts 37b of the

R ree oy Vneys AR B BRI B0y ¥ AR Bl ©
of the sole massage device ;
Fig. 3 is a sectional side view of the device taken-
along a line III-III of Fig. 1;
Fig. 4 is a sectional side view of the device taken
along a line IV-1V of Fig. 1;
Fig. 5 is a plan view showing a main part of the
device;
Fig. 6 is a secfional side view of the part shown
in Fig. 5;
- Fig. 7 is a sectional view showing a driving system. '
in a mass block of the device; -
Fig. 8 is a sectional view showing a gear box taken
along a line VIII - VIII of Fig. 7; and |
Fig. 9 is a plan view of the gear box as viewed

from the underside thereof.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring to Fig. 1, a sole massage device of the
present inventioﬂ is put on a floor in use. lThe sole
massage device comprises a hollow housing'3 having an
upper housing 3U and a lower hoﬁsing 3L, four
cylindrical pedestals 1, each having a circular shape in
plane and secured to the lower housing'3L, and a handle
3a for carrying the device. The lower housing 3L is
secured to the upper housing 3U with screws 11 (Fig. 3).
The pedestals 1 are provided for preventing the dgvice

from vibrating when using.



plate, and a central hole 57d forned in the central portion <ﬁ§55§95W§¥ﬁ?ﬂFET
cylindrical guides 57a. Each of the guide portions 57a surro rkg tﬁp4lﬂg§qag5 _
head 7 for guiding the head in the axial direction. In the c 1 Sl -
57d, a lens-barrel 57b is inserted andésecured to the suppor I ng nenber

with a screw S8a A TROGGHSEF RAWLRY 3 HEYhPGdd1ded lstiFace b 2 arrel
57b, protected by a protection glass 60 noun

form right and left footrests 3b on which rest right and

left feet of the user sitting on a chair are mounted,
and a central portion 3f between the footrests 3b.
Anti-slip ribs 4 made of rubber are disposed on the
footrests 3b so as to prevent the fget from slipping.
Three maésage impact heads 7 guided by a guide frame 67
are exposed from the footrests 3b. On the central
portion 3f, a speéd control dial 8, a power switch
button 24, and a power indicator 27 are provided.

Referring to Figs. 4, 5 and 6, a metallic frame.
plate 29 is secured between the upper housing 3U and the
lower housing 3L_corres§onding to each footrest 3b. The
frame'plate 29 has an opening 34 of an elliptic shape,
as shown in Fig. 5.

In the device of the-invention, both of the right
and left portions in the housing 3 have the same
structure which is arranged in symmetry. Thus, one of
the portions will be described hereinafter.

An annular connecting frame 31 having an elliptic
shape in plan view is secured to the periphery of the
opening 34 of the frame plate 29. The connecting frame
31 has an annular base portion 31b And an upper flange
31c. Four connecting lugs 3la are formed on the upper
flange 3lc. A pair of lugs 31d are formed on the upper

- flange 3lc at opposite sides on the major axis thereof,
and a.pair of lugs 3le are formed on the.upper flange
31c gt opposite sides on the minor axis thereof.

Each of the connecting lugs 3la is mounted on the



. . REPLACEMENTSHEET'
on outer periphery of the hole 57d. At a |lower portion of the suppor &8[“*5

menber 57, a term nal board 63 is nounted on the base 37d o
bl ock 37U. A CCD elenent 62 as a foot sensor is nounted on

board 63 corresponding to the |ens-baryel 57b at a focused position of the
| ens 61. As shown.in F|g

ui de +T 67 i.g secured to th footrest 3b
of the upper HRTEIPREEY) ﬂdﬂéﬁ)tf??ee’li”lﬁ] ﬂ:et i}:)Iadt"(?“??’t{"go1"' Ldforting
nenber 57. Theg, | QAT L u t 7 is guided
by an inner peri p+1e6r|€ 3 o?lg %‘gfg%l%‘uo%dr a'%‘e %qughbé perp% Iar tg t he

footrest 3b. Thus, Ahgajr of springs 35 are provided between the base

-----------------------------

poftion 31b and hook portions 3d and 3e provided on the -
bottom of the lower housing 3L opposité to each other,
Thus, the connecting frame 31 is urged.in the lower
direction of the housing 3. Consequently, even if the
screw 32 is accidentally disengaged from the frame plate
29, the connecting frame 31 is prevented from separating
from the plate 29. |

A hollow heavy mass block 37 having a driving
mechanism is mounted in the housing 3 through the
connecting frame 31. The mass block 37 is made of
aluminum molded by die casting, and comprises an uppef
block 37U and a lower block 37L. The upper block 37U
and the lbwer block 37L are coupled through a shielding
means, thereby preventing noises produced iﬁ the mass
block from leaking.

As shown in Fig. 5, a bracket 45 is secured to each
of the lugs 314 with screws 43. A pair of horizontal
springs 39 are provided between pins 46 on the bracket
45 and.screws 48 secured to an upper plate of the upper
block 37U, arranged in cross. The mass block 37 ;s thus
suspended by the horizontal springs 39 in the lower
housing 3L such that an ﬁpper surface of the mass block
37 is parailel with the inclined footrests 3b of the
housing 3. |

As shown in Fig. 6, a bracket 51 is secured to the

lugs 3le on each side with screws 50. A pair of



position of the mass block 37 is ensured in the axial and hcrﬁEBhA@EMENTSHEET
directions. Wen a foot is nounted on the footrest 3b, the fijpot s (gzﬁﬂﬁ
detects that the light is blocked by the foot and the notor }DBKS

on, which will be described herelnafte Referring to Fig. 3a transtorimer

13 is provided |n t.he .| ower, hou 3E‘Tor drQpping a voltage of a
connerglal al t &EFAACRY §€EP@@S %ﬁegFFaR§P8FﬁEF QStP§e§eEEFﬁﬁst§3the bot t om

mount ad on & e nechSh e BeERHE 5T 288 brcShe arpefien 2 &7 7'

mounted on a main printed Crrcult
side plate of the lower block 37L, arranged in cross.

The mass block 37 is thus vertically suspended in the
lower housing 3L by the vertical springs 41.

Consequently, the mass block 37 is stably suspended
in the housing 5 by the horizontal and vertical springs
39 and 41, keeping balance.

Refefring to Fig. 7, the upper block 37U of the
mass block 37 has three posts 37b (only one of them is
viewed), three openings 37c (only one of tﬁem is viewed)
and a base 37d formed on the upper plate thereof.

In the mass block 37, a gear box 69 having a rod
reciprocating device and a driving device for the
reciprbcating device are mounted. The gear box 69 is
made of plastic such as polyacetal resin and formed by
injection molding and comprises an upper box 69U and a
lower box 69L. The rod reciprocating system is a
reduction gear system.

As shown in Fig. 7, the gear box 69 is mounted in _
the mass block 37 through a plurality of resilient
damping members 71. The damping member 71 comprises a
collar 7la, and upper and lower resilient dampers 71b

and 71c integral with the collar at opposite sides

thereof. _

The lower block 37L has four posts 37a each of
which has a hole 73. The lower box 69L has four posts
69a formed correspoﬁding to the posts 373;-each having a

hole 75 (Fig. 9). The lower damper 71c of the damping
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having el ements such as the rectifier is secured to posts f

bottomwith screws 17. A sub-circuit board 19 is secured t
portion of the upper housing 3U with screws 20, corresp
-power button 24 provided on the centr8l portion 3f of the upper housing 3U.

?hzmg;chﬁlzin%as a flxe téﬁﬁ%ﬁ%: §§F&ﬁ@b%%1%” POVI ughgopﬁég ﬁgﬁﬁ to a

novabl e cont aci1@5%s FNELE%An hole 75.

------------------------------

The upper box 69U has four posts 69b each of which
has a hole 77.. The upper block 37U has four holes 79
formed on an inner wall of an upper plate thereof
corresponding to the posts 69b. The lower damper 7lc of
the damping member 71 is engaged with the hole 77 and
the upper damper 71b is engaged in the hole 79.

Thus, vibration of the gear box 69 is damped by the
resilient damping members 71 and not transmitted to the
mass block 37. _

Three impact rods 5 (only one.of them is viewed in
Fig. 7) each of which has the massage impact head 7 are
axially slidably mounted in the gear box 69. A |
cylindrical retainer 94 made of resin is engaged on each
of the rods 5 adjacent the head 7 and upwardly projeéted
‘from the upper block 37U passing through a hole 37C
formed in the upper plate of the block 37U. The rods 5
are parallel with each other in the axial direction and
disposed so as to be perpendicular to the inclined
footrest 3b of the housing 3. 1In a retracted position,
the massage impact head 7. is 1oca£ed near the upper
block.37U. | _

Describing the reciprocating device and driving
device for the impact rod 5, a direct current motor 10
is secured to the underside of the lower box 69L with
screws 80. A drive pinioh 81 secured to a drive shaft
10a (Fig. 8) of the motor 10 is engaged with an

intermediate gear 83 which is rotatably mounted on an



to the power button 24. A return spring 23 is provided bet
contact 25 and the sub-circuit board 19 so as to urge the r
25 -in an open state. The sub-circuit board 19 is further pr
‘power lanp R conprising a light emttiyg diode (LED) el enent=

| ont ¢ r anem SRR SHAsk °-stﬁ§r%§ o3¢hr SpREX.BP8: LABEE: ng. 30
The speed cont d aft of a_s ed adj ust er.
secured to thé;géﬁgr l%ﬁg}nég 35%§?m§§ a%ﬁegFgflg oéatﬁhgagﬁged of

the inpact roq;s3h a large diameter gear B85a of a first reduction . gear

85 which is rotatably mounted on a first shaft 84
secured tb the upper and lower boxe#. A pinion 85b of
the first reduction gear 85 is engaged with a second
reduction gear 87 which is secured to a second shaft 86
rotatably supported on the lower box 69L through a
bearing 88. An upper portion of the sedond shaft 86 is
rotatably supported by a supporting disc 89 disposed
between the upper and lower boxes 69U and 69L. Secured
to a lower end portion of thé second shaft.86 is a
cylindrical cam 93.
| Each impact rod 5 is slidably engaged in the
retainér 94, and the impact head 7 is secured to the
upper end 5a of the rod 5. A coil spring 96 is provided
between a collar 95 secured to the rod 5 and a shoulder
69c of the upper box 69U so as io urge the rod 5
upwardly. On a lower end portion of the impact rod 5
slidably mounted is a cam follower 99. A buffer spring
100 is pro#ided between a.retainer 97 secured to the rod
5 and a shoulde; of the cam follower 99, so that the cam
follower 99 is yieldably engaged with an E-ring 98.
Thus the cam follower 99 is resiliently engaged with the
cam surface of the cylindrical cam 93 ﬁy the sprin§ 96.
As shown in Fig. 9, the cylindrical cam 93
comprises a cam lobe portion 93a in the range of 240
degrees and a recessed cam portion 93b in 120 degrees.

The three cam followers 99 slidably mounted on the



i.s controlled by rotating the dial 8 with fingers of the fod} RERbAGEMENQQHEET
Fig. 2, output signals of the power switch M5, foot sensor §
adjuster 9 are applied to a CPU. The CPU conprises a tiner Tj
gate. The tinmer T is set to produce a dilgnal for a predeterr
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timer T produces the sign or the pre
degrees. A guide pin 102 projected on the lower box 69L

is engaged with a recess 104 of a folk 99a of each cam
follower 99, thereby preventing the cam follower 99 from
rotating about the rod 5.
In placé of the.cylindrical cam, & driving system
. having another cam can be used.

A plastic disc 91 and a lubricating oil pad 90 are
disposed in a recess 69d formed in the inner wall of the
upper box 69U. The upper end of the second shaft 86 is
slidably engaged with the disc 91.

Thus, when the reduction gear device and the cam
mechanism are rotated by the motor, lubricating oil in -
the pad 90 is gradually fed to the parts for the
lubricating thereof, thereby preventing the generations
of noises. |

As shown in Figs. 5 and 6, a supporting member 57
.having a triangle shape in plan view is secured to the
posts 37b of the upper block 37U by screws 58. The
supporting member 57 has a base plate 57c, three
cylindrical guides 57a integrally formed on the base
plate, and a central hole 574 formed in the centrgl
§ortipn adjacent to the cylindrical guides 57a.

Each of the guide portions 57a surrounds the impact
head 7 for guiding the head in the axial direction.

In the central hole 57d, a lens-barrel 57b is
inserted and secured to the supporting member 57 with a

screw 58a. A condenser lens 61 is mounted in the lens-



1 4- mnutes), so that the LED el enent of the power lamp R i
The signal of the timer T is further applied to an input of
The other input of the AND gate is applied with a signal of
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on outer periphery of the hole 57d. At a lower portion

of the supporting member 57, a terminal board 63 is
hounted on the base 37d of the upper block 37U. A CCD
element 62 as a foot sensor is mounted on the terminal
board 63 corresponding to the lens-barrel 57b at a’
focused position of the lens 6l.

As shown in Fig. 4, a guide frame 67 is secured to
the footrest 3b of the upper housing 3U and abutted on
the base plate 57c of the supporting member 57.

The cylindrical guide 57a of the supporting member -
57 is guided by an inner periphery 65 of the guide frame
67 to be perpendicular to the footrest 3b. Thus, the
position of the mass block 37 is ensured in the axial
and horizontal directions.

When a foot is mounted on the footrest 3b, the foot

- sensor 62 detects that the light is blocked by the foot
and the motor 10 is turned on, which will be described
hereinafter.

Referring to Fig. 3; a transformer 13 is provided
in thg_lower housing 3L for dropping a voltage of a
commercial alternating source. .The transformer 13 is
secured to the bottom with a screw 16. The dropped
voltage is rectified by # rectifier which is mounted on
a main printed circuit boafd 15. The circuit board 15
having elements such és the rectifier is secured to
posts formed on the bottom with screws 17.

A sub-circuit board 19 is secured to an inner

portion of the upper housing 3U with screws 20,
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-The tinmer T is reset for 10 m nutes. power indicator 27 emts the Tight
to indicate a wirrespondding do the pewea! bakteh bhepraviasa daViag to the
user. The user sits down on a chair and his feet are nounted on the
footrest 3b sucentrail thortdionh 3& ofathes appeirs hobsihgd30n aAsswiethi gpact
heads 7. The foot sensor 62 detects the existence of the foot so

of a power switch MS is mounted on the sub-circuit board

19. The switch 21 has'é fixed contact 22 which is
providéd corresponding to a movable contact 25 connected
to the power button 24. A return spring 23 is provided
between the movable contact 25 and the sub-circuit board
19 so as to urge the movable contact 25 in an open
state. ‘

The sub-circuit board 19 is furthef provided-with a
power lamp R comprising a iight emitting diode (LED)
element. The power lamp R is provided corresponding to
the power indiqator 27 comprising a light transmitt#ble
7member.engaged in a hole 3c of the upper housing 3U.

The speed control dial 8 is connected to a shaft of
a speed adjuster 9 secured to thé upper housing 3U with
a nut 9a. The reciprocating speed of ihe impacg rod 5
is controlled by'rotating the dial 8 with fingers of the
foot.

Referring to Fig. 2, output signals of the power
switch MS, foot sensor 62 and speed adjuster 9 are
applied to a CPU. The CPU comprises a timer T and an
AND gate. The timer T is set to produce a signal.for a
predetermined time (10 minutes).

Wwhen the power button 24 is pushed, the movable
contact 25 engages with the fixed contact 22. Thus, the
pover sﬁitch MS is turned on, to produce a signal which
is applied to the timer T to reset the timer. The timer

T produces the signal for the predetermined time (10
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reducti on gear 87. Thus, the cylindric cam93 is rotated i C

Shown by an arrow of Fig. 9. Wen the foll ower 99 of one ©Of tne rmpact

rods 5 is nnunhgguggsghesga@hlQbQRgoibon&gggny ?ht aﬁ%ﬁéog%BWISRaXIally

moved in the lower direction as
conpressed and tiihieddMongt ﬁ%@dsigﬁﬁd b#Cthe timer T is further applied

to an input of the AND gate. The othgr input of the AND
gate is applied with a signal of the foot sensor 62. |
Thus an output signal of thé AND gate is applied to the
motor io. An output of the speed controller 9 is
applied to the motor 10. Thus, the motor 10 is operated
at a. speed dependent on the output signal of the speed
adjuster.

When the power lamp R is turned on, the on-state is
displayed by the indicator 27.

The operation of the device will be described
hereinafter. The power button 24 is pushed to turn on
the power switch MS. The timer T is reset for 10
minutes. The power indicator 27 emits the light to
indicate a waiting state 6f the operation of the massage
device to the user. The user sits down on a chair and
his feet are mounted on the footrest 3b such that the
arch of each sole is abutted on a set of impact heads 7.
The foot sensor 62 detects the existence of the foot so
that -the motor 10 starts to operate. The motor 10 |
rotates the second shaft 86 through intermediate gear
83, first reduction gear 85, and second reduction gear
87. Thus, the cylindrical cam 93 is rotated in the
direction shown by an arrow of Fig. 9. When the cam
follower 99 of one of the impact rods 5 is mounted on
the cam lobe portion 93a, the impact rod 5 is axially
moved in the lower direction as shown in Fig. 7. The |

spring 96 is compressed and the impact head 7 and the
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abruptly noved in the upward direction by elastic force of 1 (0 [ W .
whereby the sole of the foot is.inpactE by the nmassage inpact head 7.

Thus, three inpaghiRe@d947ag¥crbeprhbyellt §HEnSOhE calicds t{® £9PindsS
renoved fromthe footrest 3b during the operation, the foot sensor 62

detects the regotalted andsthe thm g6DL6Rer0990falls 6h0tkHé . réoesssaent!|y,
the notor 10 stops. Even if the foot is

cam portion 93b, the impact rod 5 is abruptly moved in

the upward direction by elastic force of the spring 96, -
whereby the sole of the foot is impacted by the massage
impact head 7. Thus, three impact heads 7 éyclically

hit the sole. |

When fhe foot is removed from the footrest 3b
during the operation, the foot sensor 62 detects the
removable to stop the generation of the signal.
Consequently, the motor 10 stops. Even if the foot is
not removed from the footrest, if the set time of the
timer T has paésed, the motor also stops. Thﬁs, the
power waste is prevented,

The impact period of the impact heads 7 is
controlled by the speed control dial 8.

In accordance with the present invention, each of
the massage impact heads repeatedly impacts the sole of
the foot with a light force. Thus, peripheral nerve in
the sole is stimulated and capillary is expanded,
thereby prométing the circulation of the blood.
Consequently, the foot is effectively massaged.

I1f the foot has a damage such as tenosynovitis, the
diseased part is loosened up by the massage impact heads
with light force,

Furthermore, the mass Siock is suspended from the
housing by springs and the gear box having the driving
mechanism is suséended from the mass block by resilient

damping members. Thus, noises and vibration of the gear
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the notor al so stops. Thus, the power waste is prevented. T |rrpagt4w

of the inpact heads 7 is controlled by the speed control dig Dgte 1.0 200 §@§m J
accordance with the present invention,1éach of the massage i npact neads

repeatedly inpagds; e mt Q:‘Hnéﬂ%ée@ttd’“c]:tﬂé g|alssg|% arycgnd-rw.gra d.on

peri pheral nerve in the sole is stinmulate I'S expan

t her eby pronotigl the mdss BRIdIONLDladnRd) O%usCOfth%EJa)éuohh%ff Rk IS
effectlvely massaged. |f the foot has. a damage stich as tenosynovitis, the

housing and generation of noise are prevented.

Consequently, a foot massage device having a high.
quality can be provided.

While the invention has been described in
conjunction with preferred specific embodiment thereof,
it will be understood that this description is intended
to illustrate and not limit tﬁe scope of the invention,

which is defined by the following claims.
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1. A sole massage device comprising;

- a housing having an inclined surface and a pair of
footrests;

a plurality of impact rods disposed in -
perpendicular to the inclined surface and axially
slidably mounted in the housing;

an impact head secured to a top of each of the
impact rods and disposed so that a part of the impact
head is projected from the footrest;

a reciprocating device for reciprocating the impact
rods so that the impact head impacts a sole of a usef
mounted on the footrest; and

a driv1ng device for driving the reciprocating
dev1ce.

2. The device according to claim 1 wherein

the driving device comprises an electric motor and
a reductiqn,gear'device for réducing rotational speed.of
a rotating output of the motor.

3. The device according to claim 1 wherein

the reciprocating device comprises a cam device.

4. The device according to claim 2 further
comprising

a mass block suspended in the housing by horizontal
springs and vertical springs so as to be held in a plane
subétantially parallel to the inclined surface,

the impact rod, reciprocating device, and driving
device being provided in the mass block. |

5. The device according to-claim 2 further

* C L M s *
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devi ce having a high quality can be provided. Wile the inventji on hag.&
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w || be understood that this descriptwigis intended to illustrare ang mot
limt the scope _of the.,invention, whickh=s defined by the follow ng clains.
17 comprising

a power switch, a foot sensor for detecting
mounting of a foot, a timer responsive to closing of the
power switch for producin§ a signal for a predetermined -
time, an AND gate responsive to an output signal of the
foot sensor and to the signal of the timer for producing
a signal for operating the motor. |

6. The device according to claim 3 wherein

the cam device is arranged to cyclically project
impact heads provided in one of the footrests.

7. The device according to claim 4 further
comprising

a gear box supported in the mass block with
resilient means, the impact rod is slidably mounted in
the géar box, the reciprocating device and the motor are
mounted on the gear box, and the reduction gear device

is provided in the gear box.

RO



VWhat is clainmed is 1. A sol e massage device conprising;, a
an inclined surface and a pair of footrests; a plurality of i
di sposed in perpendicular to the inclined surface and axi al
-mounted in the housing; an inpact head-secured to a top of eds
I npact rods and di sposed so that a part of the inpact head is projected
fromthe footrest; a reciprocating device for reci procating the inpact rods .
so that the inpact head inpacts a sole of a user
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nmounted on the footrest; and a driving device for driving th nenmmﬁﬂwgﬂfsméé;'l

devi ce. 2. The devi ce according to claim1 wherein the drijing d |4xh
conprises an electric notor and a reduction gear device for fjdansein CT EBS
rotational speed of a rotating output of the notor. 3. The i

according to claim1 wherein the reciprocating device conprises a cam

devi ce. 4. The device according to cRaim 2 further coqprising a nmass

bl ock suspended in the housing by horizontal F
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springs and vertical springs so as to be held in a plane subsijaRERPIAGEMENT SHEkT
parallel to the inclined surface, the inpact rod, reciprocatifg devige, d

driving device being provided in the mass bl ock. 5. The dev d@ﬂgcégZd@Egngﬁﬁﬂ
to claim2 further 18 conprising a power switch, a foot sensSor fof =

detect.ing nounting of a foot, a-tiner responsive to closing of the
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responsive to an output signal of the foot sensor and to th¢g signal the
timer for producing a signal for operating the notor. 6. m&ﬂdgh &
according to claim3 wherein the camdevice is arranged to cyFeREarFy

proj ect inpact heads provided in one of the footrests. 7. The deV|ce
according to claim4 further conpr|5|ng a gear box supported in the mass
block with resilient means, the inpact4rod is slidably nounted in the gear

box, the reciprocating deV|ce and the notor are
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nounted on the gear box, and the reduction gear device is BEP.blt&GEﬂfi!S.N’I!“ﬁ@ﬂﬁ'ﬁf-i
gear box.
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SOLE MASSAGE DEVICE

~ Abstract of the Disclosure

A housing having an inclined sﬁrface.and a pair of -
footrests is provided for housing devices. A plurality
of impact rods are disposed in perpendicular to the
inclined surface and axially slidably mounted in the
housing. An impact head is sécuréd to a top of each of
the impact rods. A reciprocating device ig provided for
reciprocating the impact rods so as to impact a sole of

a user mounted on the footrest.



