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DESCRIPTION

MASSAGE APPARATUS

This invention relates to a massage apparatus
capable of providing massage such as pounding and

kneading to a user by means of massage rollers.

A massage apparatus reciprocating massage rollers
along a determined direction and massaging the user's |
back by means of the massage rollers is known. In this
kind of the massage apparatus, a mattress type capable
of providing maSSageIto the overall back of the user :
while the user lies on his or her back; and a chair

type capable of prov1d1ng massage to parts hlgher than

the waist while the user sits down are known.

These massage apparatuses cannot only make the.
massage rollers run, but also allow them to selectively
prov1de the poundlng movement and the kneading |
movement, in order to enhance the massage effect.

To allow the-massage'rollers'to selectively

prov1de the poundlng movement and the kneading

movement, the massage apparatus 1s requlred to adopt ,,w~“

a structure capable of certalnly maklng each movement.:

T N e
That 1s, the massage apparatus must be constltuted to

'rbe capable of. certalnly poundlng the user by means of
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the massage rollers when it is to make the poundihg

movement, and certainly kneading the user by means of

the massage rollers when it is to make the kneading
movement.

In a conventional massage apparatus,.a pounding
shaft and a kneading shaft are provided to allow: the,
massage rollers to.selectively provide the pounding
movement and the kneading movément. An eccentric shaft
portion is provided on the pounding shaft, and proximal
end portions of arms are coupled on the eccentric

shaft portion so as to be capable of rotating and

"oscillating.

The massage rollers are rotatably provided on
a top side portion of each arm rather than the prbximal
portion thereof and a slider is further provided on
the top side portion so as to freely slide along
a determined direction. An eccentric cum body is
proﬁided on the kneading shaft and is fitted in a
fitting hole formed on the slidef. |

Thus;:whenzthe pounding shaft is rotated, the arm

rotates with the proximal portion serving as a fulcrum

and;thé massage rollers can thereby make the pounding
movement. "By rotatiﬁg the kneading shaft, the'arm
oséiilates.and the massage réllérs can thereby make
the kneading movemen;. | | |

| To slidably provide_the slider on the arm,

'hoWever,fthe-structure”of sequéntially.stacking and
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fixing a slidér_recéiver and a cover on one side
surface of the arm through a spacer has been adopted in
the conventional_massage appafatus.

For this reason, the structure of slidably
providing the slider on the arm is complicated, the
number of parts is increased, much 1abor_is required
to the assembly, ahd thereby the manufacturihg costs
are increased. |

In addition, since the massage rollers are
rotatably pfovided on the arm, the support shaft is

attached to the arm and the massage rollers are

supported on the support shaft.

For this reason, much labor is not only required
for the attachment of the support shaft, but also the
support shaft may become loose due to the use in a long
term by attaching the support shaft to the érm by means
of, for example, a screw or the like.

| Moreover, if the slider ié éimply provided to
slide by the slider receiver, the slider becomes loose
in accordance with the accuraby ih production of the
slider or.the slider recei&er; Therefofe, the massage

rollers provided on the arm also become loose due to

.the'looseness'of the slider and cannot certainiy make

the pounding movement or the kneading movement.

- This invention aims to provide a massage apparatus

. which can-be éasily asseﬁbléd with a small numbef.pf_
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components to.have a comparatively simple structure and
can be manufactured at small costs, and which allows
a slider to be'slidably provided on an arm.
According'to an embodiment of this invention,.
there is provided a massage apparatus comprising:
a holding body for reciprocating along
a predetermined'difection;_
a first drive shaft having a pair of eccentric

shaft portions at a middle portion thereof, and being

~provided in the holding body while having an axis.

substantially perpendicular to a running direction of
the holding bodf; |
a second drive shaft provided in the'holding body
while having an axis parallel to the first drive shaft;
a pair of eccentric cum bodies each having an

eccentric cum portion which is eccentric to a middle

portion of the second drive shaft and which has an axis

inclined to the axis of the.second drive shaft;

a pair of arms each having a proximal end portion

attached to the eccentric shaft portion of the first

drive shaft by a bearing so as to freely oscillate;
a pair of main massage rollers prov1ded at two
parts on top s1des of the respectlve arms closer than

the prox1mal end portlons thereof so as to freely

_ rotate at a predetermlned d1stance,

. a sllder held to freely sllde along a predeter—

;mlned dlrectlon at a part between the palr ef maln
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massage rollers of the arms, and fitted in the
eccentric'Cum portions so aslto freely rotate, for
siiding relatively to the arms interlocking the
eccentric rotation of the eccentric shaft portions
of the first drive shaft; and
a drive mechanism provided in the holdiné body,
for selectively rotating any one of the first and
second drive shafts,'for.aSSigning poﬁnding movement
to the main massage rollers in accordance with the
eccentric rotation of the eccentric shaft portions
by driving the first drive shaft, and for assigning
kneading movement to the main massage rollers in
acCordance-with the eccentric rotation of the eccentric
cum bodies by driﬁing the second drive shaft,
characterized in that each of the arms is composed
of:
an arm housing having a first opeﬁing.portion; and
an arm cover having a second'opening portion
faeing the first openiné portion, for.forming a holdiné
portion bonded to_the arm housing to hoid'the'slider'
to freely slide along a predetermined direction between

the bonding:Surfaces}

FIG. 1 is a plan v1ew show1ng a massage apparatus

.from whlch an exterlor cover is removed, accordlng to '

a flrst embodlment of the present 1nventlon-

._FIG. 2 is a partlally sectional slde view showing
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the massage

FIG. 3

apparatus;

is a perspective view showing coupling

structure of a holding body from which a power box is

removed and a belt;

FIG. 4

is a plan view showing a drive device and

a pair of guide rails;

FIG. 5A is a sectional view showing an attachment

structure of a base body and the guidé rail;

FIG. 5B is a plan view showing the guide rail;

" FIG. 5C is a sectional view showing the guide

rail;

FIG. 6

is an exploded perspective view showing

tension adjusting means;

FIG. 7

the tension
' FIG. 8
the tension

FIG. 9

is partially sectional plan view shoWing
adjusting means; |

is a longitudinal sectional view showiﬁg
adjﬁsting means; |

is a front view showing a holding portion

of the tension adjusting means;

FIG. 10 is a plan view showing a holding body;

-FIG. 11 is a longitudinal sectional view showing

the holding body;

FIG. 12 is a side view showing the holding body,’

"illustrating-the"interior of the power box;

FIG. 13 is a plan view:Showing'é_state.in which

 th§ power box of the_holdiﬁg'bodY'is.sépérated.ffom-u

~  a -side frame;
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_ FIG. 14 is a sectional view showing the power box
in the holding body;
FIG. 15 lS a perspective view schematlcally

show1ng a second drive mechanism for driving a flrst

. drive shaft and a second drive shaft;

FIG. 16 is a front view showing a structure of
the first drive shaft;

FIG. 17 is an enlarged sectional view showing an

'eccentric cum body provided on the second drive shaft;

FIG. 18 is an ekploded perspective view showing
the arm;

FIG. 19 is a front view showing the arm;

FIG. 20 is a sectional view as seen along a line
XX-XX of FIG. 19f

FIG. 21 is a sectional view as seen . along a line
XXI-XXI of FIG. 19; |

FIG. 22 is a sectional view as seen along a line

 XXII-XXII of FIG. 19;

'FIG. 23 is an enlarged sectlonal V1ew show1ng
a structure of a slot.groove for.vertically positioning
a slider;

FIG. 24 is a front view'showing_the arm from which_

‘an arm coVer is removed;

FIG 25A is a plan v1ew show1ng an arm houSIng,
FIG ZSB is a front v1ew show1ng the arm hous1ng,'

FIG. 25C 1s a- sect10nal v1ew as seen along a line"

C-C. of FIG. 253-'
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- FiG. 26A is a plan &iew showing the arm cover;

Fié;'ZGB is a front viéw; |

FIG. 26C is a sectional view as seen along a line
c-C _of FIG. 26B;

FIG. 26D is an enlarged view showing the slot
groove for vertically positioning the slider;

FIG. 27A is a front view showing the slider;

FIG. 27B is a side.view showing the slider;

FIG. 28A is a sectional view showing an eccentric
cum body; |

FIG. 28B is a side view showing the eccentric cum
body;

fIG.-29 is a sectional view showing a cum pressing
portion attached to the eccentric cum body; |

FIG. 30 is an explanatory view showing a mechanism
for;sensing the rotation angle.of the second drive
shaft; | | | |

FIGS. 31A to 31C are explanatory views showing
the :otation angle of £he_second drive shaft aﬁd
an inclined. state of a pair of arms; |

| FIG. 32 is a side view schematically showing the

massage apparatué; and’ |

- FIG.-33'is_a'p1an view showing a massage apparatus

' according to a second émbodiment of the present

~ invention.

'Best Mode for Carrying Out ‘of the Invention

Embodiments of this invention will be explained
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below with'reference-to the drawings.

| FIGS; 1 to 32 show a first embodiment of the
p?esent invention. A mattress type massage apparatus
shown in FIG. 1 comprises a base body 1 shaped in a
recténgﬁlar flat plate. The base body 1 is formed of
synthetic'resin shaped in a flexible sheet and can be
bended at a middle part in the longitudinal'direction.

The base body 1 may be constituted by, for

'example, a synthetic resin sheet or by superposing

a plurality of synthetic resin sheets having different

hardness and strength. Further, the base body 1 is

not limited to a synthetic resin sheet or a plurality
of superpoéed-synthetic resin sheets, but may be
constituted in a framework structuré or the like.
The base body 1 is not limited at all to the structure,
type, material or the like."

A pair of guide réils 4 mbided of ﬁylbn (name of

an article) or synthetic resin such as polypropylene

- are mounted in parallel, remote from one another,

at both end parts in the lateral direction oh the top
surface of the base body 1. .Each of guide rails 4 has.
a strip-shaped base portion 4a and-Lfshaped support

portions 4b_ar¢ formed on both ends.in.the lateral

" direction of the base portion 4a as shown in FIGS. 5A

_to 5C.. A pair of L-shaped elements a¢ proje¢t frqm

each of upper andflowef'suffaQes of a middle part of

‘the base portion'4a, so as to face one another.
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Ihus, a passage 4d is forméd on each of upperland lowef
surfaces of the base porﬁion'4a and a side of the upper
passage 4d serves as a running surface 4e of wheels 114
as described later. |

The guide rail 4 is held by a plurality of holding

members 4f to be able to slide on the top surface of

the base body 1. That is, each.of holding members 4f
is substantially formed in a bracket shape as shown

in FIG. 5A. A middle part of the holding member 4f

is bonded on the lower surface of the base body ;.
Engagement portions 4g bent in an L shape at both |
ends of the holding member 4f project from a pair of
openings la formed on the base'body 1 toward the top.
surface of the base body 1 and engage with the support
portions 4b of the guide rail 4. Thus, the guide rail
4 is held to be able to slide on the base quy 1.

A plurality of slits 4h are formed with a

predetermined distance disposed therebétween, at one or

twc-portions of the middle part of the guide rail 4
other than the bése pdrtion'4a as shown in FIGS. 5B
and_sc. For this reason, the-guide-fail 4 can be
beﬁded together with_the base body 1 at the slits 4h.

* ‘Cushion members 5 formed of an elastic material

. such as urethane foam are provided at'thé outer side

and one longitudinal end"éide,_respectiﬁely;.on the top

__SurfaCe-of.the base_body'l._

- As shown in'FIG._l, a drive device 10 is proVided-



10

15

20

25

11

as a first drive mechanism, on the top surface of one
longitudinal end side of thefbase body 1, i.e. at one
side end of the guidé rails 4. The drive device 10 has

a casing 11 as shown in FIGS. 2 and 4. A drive source

12 in which a speed reducer and a motor are integrally

constituted is provided in the casing 11. The drive

source 12 allows a pair of gears 13, which are provided

on each side of the casing 11, to be rotated in

opposite directions. A drive pulley 14 is provided
integrally with each of the gears 13.

As shown in FIG. 2, end portions of a belt 15,
which serves aé a power transmission member composed of
a metallstrip such as stainless steel, are wound rouﬁd

the paired drive pulleys 14, respectively. The middle

parts of the belt 15 pass through the upper and lower

péssagés 4d of the guide rail 4 and are hooked on

a follower roller 16, which is provided to be freely

rotatable on the other end of the guidé rail 4.

- When the drive source 12 is 6perated to drive the
paired gears 13 in'opposite di:ectibns; the_belt 15 is
paid out from theldrive pulley 14 of.one of the gears
13 and wound,found the drive pulley 14 of the other :

gear 13. The belt 15 is thereby driven to run along

 the passages 4d.

.In FIG. 2, for example, if one of the drive

pulleys 14 is rotated in a direction of an arrow X and

‘the other drive ﬁulley_14 is'rotated in-a direction“of-“'
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an arrow Y, the part of the belt 15 passing through

the upper passage 4d is driven to run in a direction

represented by an. arrow 3.

As shown in FIG. 4, a running range setting

mechanism 17 for reciprocating the belt 15 within

a.certain running range is provided in the casing 11.
The running range setting mechamism 17, for example, .
detects the running distance of the belt 15 in
aceordance with the number of rotations of the drive
pulleys 14 and the like and changes the direction of
the rotation of the gears 13 made by the drive sodrce
12 in accordance with the detection signal, though hot
shown in detail. The belt 15 thereby'reciprocates |
within a certain running range. |

A'holding body 21 driven to run by the belt 15 is
provided between the paired guide rails 4 as showh ih
FIG. 1. The structure of the holding body 21 will be
explained later. The top side of the holding body'21,
i.e. the top side of the base body 1 is covered by
an exterlor cover 20 as shown in FIG. 32,.such that
the user lies on the exterior cover 20.

Tension_adjusting means 41'for'controlling the

tension of the belt 15 are proVided at the'end of the

'"_.palred gulde ralls 4 whlch is p051tloned on the side

of the drive device 10 as shown in FIG. 1. Each of

. the ten31on adjustlng means 41 has a holdlng member 42

'obtalned by bendlng a plate to make the s1de surface -
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thereof shaped substantially in a brécket as shown in
FIGS. 6 to 9.
The holding member 42 is provided with the back

wall bonded to the casing 11 of the drive device 10.

A guide member 43 is provided on a top surface of the

bottom part of the holding member 42. Guide grooves 44
are formed at both sides.of_the guide member 43 by
bending the guide membe:'43 in a shape of a mountain
having a strip-shaped member. The lower ends of both
side of the guide member 43 are fixed on the top
surface of the bottom part of the holding member 42.

A bracketéshaped cutaway portion 45 is forméd on the
middle part of the guide member 43. |

A slide member 46 is supported by the holding

‘member 42 so as to be freely slidable. The slide

member 46 is formed by bending a strip plate like

member such that its plane surface is shaped

~ substantially in a bracket. The middlé part of the

slide member 46 is formed to be lower than the middle

part where the cutéwa& portion 45 df the guide member

43 is formed. | |
Both side édges.of the slide member 46 are

inserted into the guide groove 44 so that the slide

. member 46 can sliderfreely_therein.._That is, the slide

member 46 is guided in~thé guide groove 44 and can

SIide along the top surface of the bottom part of the

‘holding member 42.°
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A proximal end of each side edge of the slide
member 46 is bent in an L letter as a support element
47. A spring 48 serVing as.an elastic member is

provided between the support element 47 and the back

wall of the holding member 42. That is, as shown in

FIG. 7, one end of the spring 48 is held by a pin 49
provided at the snpport element 47 and the other end.
thereof is made to abut on the back wall of the holding
member 42.

Openings 42a and lia are formed at positions
corresponding to one another, respectively, on the
back wall of the holding member 42 and the_easing 11 ef'

the drive device 10 on which the back wall is bonded,

-as shown in FIGS. 6 and 8. The belt 15 is inserted

through the openings 42a and 1lla.

Qne end surface of the guide reil_A abuts on the_
middle part of the slide member 46. In this etate, the
tension of the belt 15 is applied the guide rail 4 in
the direction represented by an arrow A in FIG. 1, the
gulde rail 4 slides in the dlrectlon of the arrow A by
the tension, and the sprlng 48 1is thereby compressed.
That is, the guide rall 4 lS held on the base body 1 to
be elastlcally slldable by the spring 48.

"Thus, if the length of the gulde rail 4 ldngitudié
nally extends or contracts by the varlatlon in the |
temperature or the 11ke, the gulde rall 4 slldes whlle

elastlcally dlsplac1ng the sllde member 46 of the
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'A center frame 115, which has a side surface having

15

tension adjusting means 41 in accordance with the
extension and,cdntraction and, therefore, the tension
occurrihg at the belt.15 can be constantly maintained.
That is, when the guide rail 4 extends, it is

possible to prevent the stress more than the necessary
one from being-applied_to the guide rail 4. When the
guide rail 4 cohtracte its length, it is possihle_to
prevent the belt 15 from being loose. It is also

possihle to absorb the extension and contraction of the

guide rail 4 eaused by the difference in the.diameters

of the winding of the drive pulleys 14.
The holding body 21 has a pair of side frames 112
formed of synthetic resin in a shape of a casing, with

the lower surface opening, as shown in FIGS. 10 to 12.

The bottom parts of both end portions in the running

direction of the paired side frames 112 are coupled by

) couplihggshafts 113, respectively.

Guide rollers 114 running'on the running surfaces
4e formed on the guide rails 4 are provided respec-
tively at both end pbrtione'of each of the.paired :

coupling shafts 113 so as to be freely rotatable.

'_'a_rectangular shape,iis fixed at.the_middle portions
mof'the coupling'Shafts'll3 along the running direction

~of the 31de frames 112.'

A holdlng member 115a is attached to the lower end

of the m1dd1e part on the outer surface of the 51de
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- frame 112 as shown in FIG. 12. A middle part of a wire

116 is inserted through the holding member 115a and -
thereby fixed. Both end portions of the wire 116 are
led'along the direction of the side portion of the side
frame 112 and coupled to the belt 15 via coupllng
portions 117. The termlnals of the end portlons are
coupled and fixed to the coupling shaft 113.

Thus, the holding body 21 interlocks the belt

15 via the wire 116 by driving the belt 15 to run.

That is, the holding body 21 reciprocates along the

guide rail 4.

As shown in FIG. 10, an electric component box 121
is attached to tne outside surface of one of the side
frames 112 so as to be.freely detachable therefrom and
a power box_izz is also attached to the outside eurface
of the otner'side frame 112 so as to be freely
detachabie therefrom.. A first drive.shaft 123 is
rotatably provided at a lower part of one end side in
the funning direction; between the paired side frames
112_of the holding body 21, and a second drive shaft
124 is also rotatably provided at an upper part of
£he middle portion of_ﬁhe holding body 21.

' The power box'122_is compoSed of a main body

-portion 1223-whoee side surface-positioned at the

1aterally 1nner 51de of the holdlng body 21 is opened

‘and a 11d portlon 122b flxed bonded to the openlng

5'-surface and flxed by screws 1220. ‘The main- body_-;
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portion 122a is formed of aluminum die-casting or the

like having a comparatively high heat conductivity, and

the lid portion 122b is formed of synthetic resin..
The first drive shaft 123 is divided into a first
portion 123a and a second portion 123b at the middle
paft in the longitudinal direction of the shaft as
shown in FIG. 16. A first eccentric sﬁaft portion 124a
and a second eccentric shaft portion 124b are provided

at the first portion 123a and the second portion 123b,

respectively. The eccentric shaft portion 1l24a and

the eccentric shaft pbrtion 124b are coupled while
eccentric phases thereof are shifted from one another
at 180 degrees b& a joint 125, which connects tdp end
portions of the eccentric shaft portion 124a and

the eccentric shaft_portion 124b. The joint 125 is
rotatably_supported at the center'frame 115 by a first
bearing-iZG. |

Further, a proximal end portion of an arm 127

_whose_side surface is Shaped in an L letter is coupled

to each of the eccentric shaﬁt portions 124a and 124b

by a second spherical bearing 129 so as to be freelj-

rotatable and slidable. That is, a pair of arms 127

are provided symmetrically_around'the center of the

e lateral_direétioh of the hoidiﬁg body 21.

As shown in-FIG.TiS, the arm"127 is composed of

-Ian'arm'héusingjl32'at which a first_rectaﬁgﬁlaflqpening;-'

" portion 131.is formed, and an arm cover 135 at which
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a secohd rectangular opening portion 133 is formed and
which is bonoed'and fixed on one side surface;of the
arm housing 132 by screws 134. The arm housing 132 and
the arm cover 135 are formed of synthetic resin such as
polyacetals and the like.

| A pair of support shafts 136 are molded to
project iutegrally with a certain distance disposed
therebetween, on the other side surface of the middle

part and,the top end part of the arm housing 132, i.e.

‘on the part closer to the end than the proximal part

when the'proximal part is attached to the eccentric
shaft.portions 124a and 124b.

| A main massage roller 137, which has a plurality
of semi-spherical projections 137a are provided on an:
outer peripheral surface thereof along the peripheral
dlrectlon, is prov1ded to be freely rotatable on the
paired support shafts 136 via a bush 138 divided into
two pleces, as shown in FIG..Zl. The support shaft

136 passes_into the main masSage roller 137 and the

. main massage roller 137 is held by an attachment screw

141 ehgaged with a screw hole 139 formed on the arm
cover 135 so'as.not to be detached from the support
shaft 136. '

Slnce the palred support shafts 136 are molded

_.1ntegrally w1th the arm hous1ng 132 and the maln

Jmassage rollers 137 are’ attached to the support shaftS'

136, the_attachment to the support shafts 136 can
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be executed more easily.than the other components.
In-addition, since the suppoft shafis 136 are not loose
to the arm housing 132, the main massage rollers 137
can be strictly attached.

A holding portion 142 is formed between the
surfaces of the arm housing 132 and the arm cover 135"
as shown in FIGS. 22 and 23. A slider 143 is provided
at the holding portion 142 so as to be freely slidable

along the separating direction of the paired main

‘massage rollers 137, i.e. the lateral direction.

As shown in FIGS. 272 and 27B, the slider 143 is
a rectangular metal plate. -Guide elements 144 project
from top and botﬁom-end surfaces and both side surfaces
of the slider 143. The guide elements 144 are slidably
cohtained in recess portions 145 formed on both sides,

and upper ‘and lower ends of the first opening portion

+ 131 on one side surface of the arm housing 132, as

shown in FIG. 24.
A pair of strip-like receiving portions 146, which '

enter the lower parts of the'recess portions 145 formed

on both sides of the first opening portion 131 of the

‘arm housing 132, are integrally formed .to project, on

the inner sufface of the arm cover_135; as‘éhown in
FIGS. 23, 26A and 26B..

 First slot grooves 147 are formed on the receiving

Jportiohs 146,as.shown_ianIGS. 23 and 26D. = Screw holes

R 148 for-communicétiﬁg with the £irst slot grooves 147



10

15

20

25 .

20

are formed on the arm cover 135, and first deformation

screws 149 (FIG. 18) are engaged with the screw

heles 148.

When the first deformation screw 149 is engaged .
with the receiving portion 146, upper and lower parts
of the-receiving portion 146 divided by the first
slot groove 147 expand in the vertical direction and

pressurize the lower surface of the guide element 144

~at the side of the slider 143. Thus, the vertically

loose condition of the slider 143 in the holding
portion 142 can be prevented.

Further, a second slot groove 151 is formed on
each of the top and bottom end sides of the second
opening portion 133 as shown in FIGS. 26A and 26C.
Screw holes 152 for communicating with the second slot
grooves 151 ffom the oﬁter surface of the arm:covef 135-
are formed on the arm cover 135. |

Second deformatlon screws 153 are engaged with the
screw holes 152. Thus, the partslof the arm cover 135
at Which the second slot gtoeves 151 are formed expend
inwardly and presshrize the guide elements 144 provided
on the upper and lower sides of the slider 143.

Thetefore, it is posSible to prevent the slider 143

from.being loese in the direction of thickness

1ntersect1ng the slldlng direction.

That 1s, the sllder 143 is prov1ded to be freely

| ,slidable w1thout‘be1hg loose_ln the longltudlnal
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directign and the direction of thickness, by the first
deformation screws 149 and the second deformation
screws 53.

As shown in FIGS. 25A and 25B, oil storing grooves

132a are formed on the inner surfaces of the recess

portions 145 formed on both side ends and the uppér

and lower ends of the fifst opening portion 131 of the
arm housing 132. ' As shown in_FIGS.-26A and 26B, oil
storing grooves 135a are formed at parts facing the
recess portions 145, on the inner surface of the arm
cover 135. Lubricating oil is supplied into the oil.
storing grooves 132a and 135a.

Thus, the slider 143 provided to be slidable on
the holding portion 142 can smoothly slide for a long
£iﬁe. . | |

A fitting hole 154 is formed on the slider 143.
The middle.part of the second drive shaft 124 is
inserted through-the fitting hole 154. An eécentric
cum body 155 is mounted on the middle'part of ﬁhe
second drive shaft 124.°

A boss portioh 156 and an eccentric cuﬁ portion
157 afe integrally formed by synthetic‘resin_on the

eccentric cum body 155 as shown in FIG. 28. A shaft.

hole.158 is'férmed at the eccentric cum body 155, and':

the second drive shaft 124 is-inserted.thrOugh the

‘'shaft hole 158. A key'159 is provided between the

_Shaft the 158 of the eccentric.cum body 155 and the
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second drive shaft 124 as.éhown in FIG. 17. |

The eccentric cum portion 157 is eccentrié to the
axis of the second drive shéft 124. and ié inclined at
a predetermined angle as shown in FIG. 28. A collar -
portion 161 is formed on 6ne side of the eccentric cum
portion 157. The eccentric cum portion 157 is engaged
with the fitting hole 154 through a thrust washer'160
(FIG. 18). |

A cum pressing member 162 of synthetic resin is
bonded and fixed to an end surface of the eccentric
cum portion 157. The slider 143 is sandwiched betweén

the cum pressing member 162 and the collar portion 161.

'The cum pressing member 162 is formed to have a

diameter greater than the diameter of the eccentric cum
portionl157.

A recess'portion 163, which opens to thé_end _
surface of the eccentric cum portion 157, is formed on

the end surface thereof as shown in FIGS. 28A and 28B.

'-A.projecting'portion 164, which is fitted in the recess

portion 163, is provided on the cum pressing member 162

" as shown in FIG. 29.

Split grooves 165 afelformed_along the
longitudinal direction of the shaft, on the peripheral
wall_of the'recesé portion 163 of the_eccentric.cum'

portion 157. A third slot groove 166 is formed in the

fprdjecting portion 164. Further, a screw hole 167

- communicating with the third slot groove 166 is formed
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in the cum pressing member 162. A third deformation

screw 168 is engaged with the screw hole 167 as shown

in FIG. 17.

Thus, the projecting portion 164 expands
laterally, pressee the peripheral wall of the recess
portion 163 which is split by the split grooves 165,
outwardly in the radial direction, and makes the. _
peripheral wall contact the inner peripheral surface
of the fitting hole 154 of the slider 143. Therefore,
the eccentric cum body 155 can be fitted in the:fitting
hole 154 of the slider 143 without being loose. |

- The second drive shaft 124 is driven to rotate
as deseribed later. .Then, the paired main massage

rollers 137 revolve vertically in accordance with

the eccentricity and the angle of inclination of

the eccentrie cum body 155, and the arm 127 pivots

in the direction represented by an arrow in FIG. 10.

" For this reason, the paired main massage rollers 137

provided on each arm 127 execute the kneading movement.

At this time, since the slider 143 slides to the

“arm 127 in accordance with the eccentric rotation of

the eccentric cum portion 157, the pivoting movement of

the palred arms 127 is smoothly executed.
At the upper part of the arm hous1ng 132 of the."

arm 127, a coverlng portlon 168 for coverlng the upper

'31de of the eccentrlc cum body 155 prOJectlng from. the

opening portion’ 131 1s_prov;ded. Thus,-lt 1s p0531b1e
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to prevent the user's_body.from abutting on the
eccentric cum body 155.

_ On the second drive shaft 124, a pair of center
rollers 171 positioned at both sides of the center

frame 115, a pair of side rollers 172 positioned in the.

‘vicinity of the inner surfaces of the respective side

frames 112, and a pair of auxiliary massage rollers 173

contained in container portions 112a formed to open to
the upper surface of the side frames 112, are.provided
to be freely-rotatable, as shown in FIGS. 10 and 11.

A plurality of projections 173a in a semi-columnar
shape are provided on the outer peripheral surface of
the auxiliary ﬁassage rollers 173, in the peripheral
direction. |

The center rollers 171 prevent the user's body,

. particularly the neck from abutting on the center frame

115, and the side rollers 172 prevents the heck-from
abutting on the inner edgeS'of the side frames 112.

Further, the semi-columnar prOJectlons 173a of the

'aux1llary massage rollers 173 are formed in a taper
‘shape which is inclined downwardly to the 1ns1de of

the holding body 21 in the lateral directien, It is

thereby possible to massage the user's back, prevent .
the user s body from dlsplac1ng in the 1ateral

dlrectlon by the tapered surface, and. prevent the

body from abuttlng on the top surfaces of the 51de

frames_llz..
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The main massage rollers 137 and the auxiliary
massage rollers 173-afe formed by foaming urethane |
resin. Thus,.the massage rollefs 137 and 173 are set
to héve a'predetermined hardness by adjusting the
magnification of foéming.at the foaming time. 1In this
embodiment, the hardness of the massage rollers 137 and
173 is set to be in a range from 20 té 50, preferably
30 to 50, as measured by a rubber hardness meter
adOpting the.spring type hardness test A based.on the
JIS-physical'testingimethod bf vuicanized rubber.

~ An énd.portion of the first drive shaft 123 and an
end portion of the second drive shaft 124 project into
ﬁhe power.box 122, A éecoﬁd drive mechanism 181 is |
pro&ided inside the power box.122. The first drive
shaft 123 and the second drive shaft 124 are
éelectively driven’io rotate by the second drive
mechanism 181.

The second drive mechénism 181 has a reversible
motor 182 contained in the power bbi 122 as shown in

FIGS. 12 and 13. A rotating shaft 185 provided to bé _

' freely rotatable inside the power box 122 .is coupled

to an output shaft 183 of the reversible motor 182 via

‘a joint 184.

A first worm gear 186 and a second worm gear 187

' are‘p;OVided on thé fotating shaft 185. As shown in
 FIG. 15, the first wormlgear 186 can be rotated in one

'  way'by'a_first-onéfway clutch 188'andithe second worm
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gear 187 can be rotated in the way oppos1te to the way

of rotation of the flrst worm gear 186 by a second
one-way clutch 189.

A first worm wheel 191 engages with the first
worm gear 186. The first worm wheel 191 is attached
to a first support shaft 192 provrded to be freely
rotatable at one end inside the power box 122.

An end portion of the first support shaft 192
is ooupled to a_coupling 193 provided to be freely
rotatable on the sidewall of the power box 122, as'
shown in'FIG. 13. The coupling 193 faces a through
hole 194 formed on the sidewall. -

When the power box 122 is bonded to one of the
s1de frames 112, one end portlon of the first drlve
shaft 123 enters the power box 122 through the through
hole 194 and is coupled to the first support.shaft 192
via the coupling 193 to rotate integrally therewith.'
This coupllng can be implemented by, for example,
forming spllnes on the inner perlpheral surface of
the coupllng 193 and also formlng splines 123c on the |
end portion of the first drive shaftj123_as.shown in
FIG. 13. | |

Therefore, the one—Way rotation of the output

.shaft-183 of the reversible motor 182'is transmitted

_to the first drlve shaft 123 via the flrst worm gear

186 and the worm wheel 191 The f;rst worm gear-"

-186 and.the-worm_wheel 191 constituteea first poWer
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: transmlsSJ.on mechanlsm.

A second worm wheel 194 engages w1th the second

- worm gear 187. The second worm wheel 194 is attached

to the end portion of a second support shaft 195

supported to be freély rotatable inside the power
box 122. The other end portion of the second support

shaft 195 projects into a recess portlon 196 formed

on one side of the power box 122 and the pro;ectlng

end portion is fitted in a first helical gear 197.

A second helical gear 198 engages with the first
helical éeaf 197. The second helical géar 198 is
provided to be freely rotatable and slightly move in
fhe'longitudinal direcfion.of the shaft, on a third
supﬁbrt'shéft 199 which projects from the outer surface
of the sidewall of thg power box 122 forming the recess
portlon 196.

An 1ntermed1ate gear 201 composed of a helical |
gear formed integrally with the second helical gear 198
is provided on the third support shéft_199. A stopber

202 such as a C ring and a wave washer 203 are proVided

at the tip end of the third support shaft 199 and the

second helical gear 198 is pushed by the wave washer
203 in the 'longitudinal diﬁection of the shaft. .

o When the power box 122 is bonded to the side

'surface'of'one.of-thé_side'frames 112, the intermediate

gearlzoi.enters;a recess portibn-204 formed on the side

;surfécé-of the-sidé'framé 112. An end portion of the .
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second drive shaft 124 projects into #he-recess portion
204 and the projecting end portion is fitted in a
terminal gear 205, which is composed of a helical gear.
The intermediaté_gear 201 engages with the terminal
gear 205. |

Thus, when the rotating shaft 185 is driven to
rotate in the way opposité to the one.way as described
above by the reversible motor 132, the rotation is
transmitted to the second drive shaft 124 via the
second worm gear 187} the second worm wheel 194, the
first and sécoﬂd helical gears 197 and 198, the
ihtérmediate gear 201 and the terminal gear 205.

These gear rows tﬁat transmit the power to the
second drive shaft 124 constitutes a second power
transmission mechanism. With this constitution, the
£ransmission of the powér to the second drive shaft 124
can be implemented certainlylin~a simple structure, and
it is possible to_reduce the speed at two stages and
coaxially afrange;the second support shaft 195 and £he
second drive shéft'124. Particularly, the number of
components can be reduced by integrally fbrming the
second helical gear 198_and the intermediate gear 201.

| A spfing clutch 206 serving as a third onefwéy

clﬁfch.is_pfqvided at the other end portion, i.e. the

1 end portion projecting into the 6ther_5ide frame;'of
~ the fitét drivefshaft 123, as-éhown'in FIGS. 10_and 16.

”When'the first drive.éhéft'123 does noﬁ rotate; the
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- spring clutch 206 restricts the first drive shaft

123 from rotating in3a'way opposite the one way, which
is the rotatiﬁg'way of the first drive shaft 123.
| .Further, a sheet-like friction member 207, which
is formed of a matefial such as polyacetals, is épplied
to one side surface of the second helical gear 198.
The friction member 207 is in small contact with an
outer surface (fixed member) of the éidewall of the
recess portién.196 at the power box 122. |

The load in the longitudinal'direction of the
shaft is éppiied to the second helical gear 198
ehgaging with the first helical gear 197 driven to

rotate by the reversible motor 182, in the direction

- of being remote from the ‘outer surface of the sidewall,

in accordénce with the facing.way of the gear teeth.
However, the load in the direction opppsite thereto
is applied to the second helical gear 198 by the wave
washer 203 and, therefore;.the frictipn member 207
provided at the second'helical gearl198 is kept to |

be in a small contact with the outer surface of the |

sidewall.

The friction member 207, which is pushed on the
outer surface . of the sidewéll;.reduces.the speed of

the'rotation Qf'thefSecond,drive shaft 124. . That is,

in a case where the eccentri¢.cum.body 155 rotatés in
) synéhrOnization:Withﬁthe rotation,of the'second-drive;'

 shaf£ 124,.it'gradﬁa11y rotates againSt the-usef's load -
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applied to the main massage roller 13? when it comes
from the bottom dead center of eccentric cum portion
157 to the top dead center theredf.

However, when the eccentric cum body 155 passes

the top dead center, it is to radically rotate since

‘the user's load is applied to the eccentric cum body

155 via the main massage roller 137. At this-time,
the rotation of the second drive shaft 124 interlocking .
with the rotation of the eccentric cum body 155 is
transmitted to the sécond helical gear 198 in the
direction opposite to the direction of power
transmission from the first helical gear 197.

When power is £ransmitted from the first helical
gear 197 to the.second helical gear 198, the load in
the longifudinal direction is applied to the second
helical gear 198 in the direction of being remote:from
the outer su;face'of the.sidewall. However, in a case
where the rotation of.the second drive shaft 124 is

transmitted in the opposite direction, the load in the

'lohgitudinal direction of approaching the outer surface

-of the sidewall is applied to the second helical gear

198. Further, since the second helical gear 198 is
pushed tbward the sidewall by the wave washer 203, the

second-hélical gear 198 slightly moves aldng the thifd

'_éupport_shaft 199 and the friction-member_207.provided
'-qﬂ:the side surface thereof is pushed on:the'outer 

surface of the sidewall of the recess portion_196;
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Accordingly, since the second drive shaftjlé4 is
prevented from rotating radicaily,'the main mdssage
roller 137 is prevented from radically falllng together
with the arm 127 and thus preferable massaglng can be

obtained.

Electricity is fed to the reversfhle motor 182

provided in the power box 122 of the'holdlng body 21

and also to an electric component 208 (FIG. 10)

provided in the electric componept box 121 via a pair

of belts 15 driven to run undergthe holding body 21.
That is, as shown in FIG. 6, a pair of holders 212

(one of them shown) hav1ng conductlve brushes 211,

which are in electric contact with the belts 15, are

fixed on the end portlons of the paired guide rails 4

by screws 213. Lead w;res,214 are connected to the /7¢2/4Lf
wuy /
is

21¥. One of the lead wires 1
connected to the pOSltlve side of the DC power supply

(not shown) and the other is connected to the negatlve

side thereof. -#f

Each of the belts 15 is electrlcally conductlve

with the s1de frame 121 of the holding body 21 via the

. coupling portlons 117. and the wire 116 that make the

holdlng body 21 1nterlock with the belt 15, as shown in

.,.

Both’ends of the wire 116 are flxed to the ends of

: the pat;ed coupllng shafts 113 ‘connected to the paired

_slde frames/}sz by nuts 221. The nut 221 prov1ded at

e 2}2;9
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one end of one of the coupling shafts 113 and the nut/
)IZ//érov1ded at the other end of the other coupllng
shaft 113 are formed of an electrlcally 1nsu1at1ng

‘material such as synthetic resin or the lyke.
Py

The other nutslzz?/ate formed of a metaY, which is

an electrically conductive material. /

Thus, one of the belts 15 is @lectrically
connected to the coupling'shaftf;13 via the metal nuts

7
221 provided at one end of onefof the wires 116 and one

end of the coupling shaft 118. The other belt 15 is
electrically connected tojthe other coupling shaft 113
via the metal nuts,ZZT’brOVLded at one end of the other
wire 116 and one end 3§fthe other coupllng shaft '113.

| As shown in FIG! 10, one end of one of the
coupling shafts 11%ﬁand the reversible motor 182 are

¥
connected to onefanother by a first lead wire 222, and

one end of the other coupling shaft 113 the reversible

motor 182 are gonnected to one another by a second.lead
wire 223.
The other end of the above one coupling shaft 113

“and the eléctric component 208 provided in the electric

componen box 121 are connected to one_another by a
third lead wire 224, and the other end of the other

couplf'g shaft 113 and the electrlc component 208 are

'.conn cted to one another by a fourth lead wire 225.

1Thus,_e1eCtricity is fed to the reversible motor

and the electric component 208. That is, even when
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body 21 driven to run which allows the main massage
roller 137 to make kneading and poundlng movements,
electricity can be fed to the rever51b1e motor 182 by
using the belts 15 whlch make the holdlng body 21 run.
A sensor mechanism 225 for sen51ng the eccentric
position of the eccentric cum portlon ‘157 of the |
eccentric cum body 155 is prov1dedfat the other end
portion of the second drive shaft’124 which projects
into the electric component box 121. The sensor
mechanlsm,efiias a disk 226 }m which the end portion of
é

the second drive shaft 124§ns fitted as shown in.
7 '

FIG. 30. A magnet 227.iafembedded in the disk 226,
7 : -
corresponding to the poﬁition'(top fulcrum) where the

eccentricity of the ecientric cum portion 157 is

§
largest. 7
3'

First to thlrd sensors 228a to 228c for sensing

the magnetlc force are arranged around the disk 226,
¢

and shifted at 90 degrees 1n the perlpheral direction.

'That is, the sénsors are arranged vertically and one

of the dlregxlons at right angles with the vertlcal

dlrectlonl/ When the magnet 227 faces the Sensors

228a to 228c, they sense the magnetlc force thereof.

Therefoue, they can sense the rotatlon_angle corre-

['spond ng to the eccentricity of the eccentric cum
'por ion-157.: Thus, the rotation angle of the second .

"drive'shaft 124 can be controlled at an angle at which'
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the magnet 227 faces each of the sensors 228a to 228c.

34

‘The arms 127 pivot by the rotation of the second
4’

drive shaft 124. By controlling the rotation angke,

«F
the pivoting state as seen in the plane of the/palred

arms 127 can be set to be open at the top, oﬁén at the

back or parallel, as shown in FIGS. 11A tﬁ'llc

- The above-described embodiment em loys the sensors

of the magnetic force typé using the’magnets. However,

the sensors of the photoelectric ¥ype may be employed.

o O

dvided to.

Next, use of the mgssage apparatus haVing the
above-described structlire will be explained.
When the user 'es down on the exterior cover 20
that covers the ho.ding body 21 on the base 1, the
drive device 10 #s operated. Thus, since the holding
body 21 reciprotates along the rails 2, massaging can

be'provided t$ the user's back by the main massage

‘rollers 137 /and the auxiliary massage rollers 173

‘provided rn the holding body 21.

Two /main massagefrollers 137 are provided at each
of a piir of arms 127. - Therefore, the massaglng force

is laréer than that in a case where only one massage

'-roll 137 1s prov1ded thereat, and 1n accordance w1th

| thlS the massaglng effect .can be enhanced.

. Two maln massage rollers 137 are prov1ded on e _eégéh



10

15

20

25

35

one a:m.127 along the running direction of the holding
body 21, with a predetermiﬁéd distance disposed
therebetween. The.user's body hardly falls in that
direction; In addition, the user's body hardly falls
ih'the lateral direction'of the holding body 21 by
providing the auxiliary maséage rollers 173 outside the
main massage rollers 137. Further, the center rollers
171 are provided on the second drive éhafﬁ 124, oﬁ '
both sides of the-center frame 115 and the side roliers
172 are provided thereon on the inner sidé of the

side framés 112. lFurther, the cover portion 168 for
coveriﬁg the eccentric cum body 155.provided at the arﬁ
127 is_provided on £he arm 127;-

Therefore, these rollers and the cover portion 168
prevent the body of the user lying on the base 1 from
failing into the holding body 21. Therefore, the use's
body is not strictly rubbed by thé holding body 21
driven to run. Furthe:, since it is pqssible to

prevent the user's body from abutting on the holding

‘body 21 withoﬁt making the diameter of the massage

- roller 31 larger, the thickness of the massage

apparatus is not increased.

. The main masSage ro11ers_137 and the auxiliary |

| ﬂasSage_follers 173 are formed bnyubjectiﬁg urethane
_reSin to foam molding. 1Fof_this reason, they'have

.'a-desirable“hardness;and_an_outer_skin is formed on

the surface thereof by setting ﬁhe'magnification of
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foaming at the foam.molding time. Therefore, the
abrasion resistance can be'improued by this outer skin.
Further, since they have a desirable harness in
accordance w1th the foaming rate, -a plasticizer does
not need to be used as.the prior art. The massage
rollers 137 and 173 having high abrasion resistance can
be therefore obtained. |

In this embodiment, the hardness of the massage
rollers 137 and 1731is set to be in a range from 20
to 50, preferably 30 to Sb, as measured by a rubber
hardness meter.adopting the spring type hardness test A
based on the JIS physical testing method of vulcanized
rubber. |

Thus, the massage rollers 137 and 173 are not too

" hard to give pain to the user or not too soft to

achleve the massaging effect.

Two main massage rollers 137.are provided at the
middle portion and the top end portion of the arm 127,
that are closer to thelhead'side_than the proximal end

part, and are supported on the second drive shaft 124

by means of the slider 143 that is held to be freely

slidable at-the middle part of the arm 127.

Therefore, if the first drive shaft 123 is driven

to make the main massage rollers 137 execute the

' poundlng movement whlle the _user' s load is applled to'

the main massage rollers 137 ~the rotatlon moment

_occurs at the arm 127 around the second drlve shaft 124 f.
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serving as a fulcrum, as a difference between a product

of the distance from the center of the drive shaft 124
to the attachment portion of the main massage roller
137 provided at the top end portion and the load
applied to the main massage'roller.137 at the top end
portion, and a product of the distance from the center
of the drive shaft 124 to the attachment portion of the
main massage roller 137 provided at the middle portion
and the load applied_to the main massage-roller 137 at .
the middle portion.

" To drivelthe first drive shaft 123, the torque .
obtained by dividing the value of the rotation moment
occurring at the arm 127 by the-distance from the
second drive'shaft 124 serving as the fulcrum to the
first drive shaft 123 may be applied to the first drlve
shaft 123. |

That is, the fifst dri&e shaft 123 can be driven
by a small power as compared to a case where one main

massage roller 137 is provided on the top end side of

_the arm 127. 1In a case where the second drive shaft

124 is driven to make the. kneading movement, too, it

can be drlven by a small torque.- For this reason, .the

-revers1ble motor 182 for dr1v1ng the first and second

drlve shafts 123 ‘and 124 can be mlnlaturlzed.

On. the other hand, lf the revers1b1e motor 182

: prov1ded in. the holdlng body 21 is Operated to rotate :

'; the rotat1ng-shaft_185,,for-example, one dl;ectlon
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(normal.direotion),_only the first drive shaft 123, of
the first and second drive shafts 123 and 124, can be
rotated in a determined direction.

-Thﬁs,'the'paired arms 127 can be vertically
displaced by the eccentric rotation of the first
eccentric shaft portion 124a and the second eccentric
shaft portion 124b of the first drive shaft 123.
Therefore, the pounding movement can be assigned to
the main massage rollers 31.

If the rotating shaft 185 is rotated in a reverse
direction by the reversible motor 182, only the second
drive shaft 124 is rotated. The arme 127 are thereby
drlven to pivot and, therefore, the kneading movement
can be a551gned to the main massage rollers 137
provided on the paired arms 127.

| The pounding_and;kneading movements can be made by
the main massage rollers 137 while reciprocating'the
holding body 21. ' That is, since the drive'device 10 is
provided in the base 1 and the reversible motor 182 is
provided in thedholding body 21, either-the podnding
movement or the kneading movement can be selectively

assigned to the main massage rollers 137 while making .

the holding body 21 run if both'the drive device 10 and

the reverSibleimOtor 182“areloperated.

If the drlve dev1ce 10 is operated in a state 1n

.'Wthh the operatlon of the revers1ble motor 182 1s’

p stopped, the holdrng body 21 can be made to run and
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rollihg_massage can be thereby érovided by the main
massage rollers 137. In-addition, if the reversible
motor 182 is operated while the qperation of the drive
device'loris stbpﬁed; either the pounding movement or
the kneeding movement eah be assigned to the main
massage rollers 137. Thus,.two main massage rollers
137 are provided on each of the paired arme 127 and,
therefore, the pounding movement and the kneading
movement can be mede at four points_and preferable
massaging can be effectively provided.

Reversiblf, if either the drive device 10 or the
reversible motor 182 is operated, either the pounding
movement or the kneading movement can be assigned to
the main massage rollers 137 when the holding body 21
is made to run or while the operation of the holding
body 21 is stopped.

The reversible motor.182 and the second driVe
mechanism 181 for.seleetively retating the'first drive
shaft 123 and the second drive shaft 124 by the

reversible motor 182 are provided in the power box 122

- of the holding body 21.

For this reason, the overall structure can be made

compact as compared to a case where the reversible

" motor 182 is provided separately from thé holding
body 21. Moreover;'although.the reversible motor 182
_:1s prov1ded 1n the holdlng body 21 drlven to. run,

electr1c1ty can be fed to the rever31ble motor 182 by
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means of a pair of belts 15 for alloming the holding
body 21 to_run'and, therefore, the structure for the
feeding-can also be simplified. | |

The spring clutch 206 is provided at the end
portion of the first drive shaft 123 which projects
into the electric‘component box 121. When the first .
drive shaft 123 is stopped, the epring'clntch 206
restricts the first drive shaft 123 from‘rotating in

a.direction opposite to the above-described determined

- direction.

When fhe first drive shaft 123 is stopped and then
the second drive shaft 124 is rotated to allow the main
massage rollers 137 to make the kneading movement, the
first drive shaft 123 sometimes rotates slightly in
the direction opposite to the determined direction
of rotation in accordance with the movement of the
pivoting arms 127. Then, . the vertical movement around
the proximal end part serving as a fulcrum is applied
to the arms 127 as well as the pivoting movement made
by the second drive haft 124 and, therefore, preferable'.
kneading massage cannot be made. |

However, the sprlng clutch 206 restrlcts the
rotatlon of the first drlve shaft 123, which is caused

by the plvotlng movement of the arms 127 made by the

| second drive shaft 124. The sprlng clutch 206 also :

','prevents the vertlcal movement around the’ prox1ma1 end

part'serVLng.as a fulcrum'caused by the first dr;ve



10

15

20

25

41

shaft 123 when the arms 127 are pivoﬁed by the second
drive shaft 124. | |

That is; it is'possible to prevent the pounding
movement from being made during ihe'kneading.movement
and, therefore, the kneading movement can be certainly
made by the main méssage rollers 137. .

| On the other hand, when the eccentric rotation of

the eccentric cum portion 157.of the eccentric cum body
155 moves downwardly from the top dead center while the
second drive shaft 124 is fotated to allow the main

massage rollers 137 to make the kneading movement,

" the second drive shaft 124 may be radically rotated

together with the eccentric cum body 155 due to the
user's load applied to the main massage rollers 137.
That is, the parts of the arms 127 where the main
massage rollers 137 are‘provided may radically féll
with the proximal end part serving as a fulcrum.
However, the friétion.member 207 is provided on.
the side surface of the second helical gear 198 of

the gear train, which transmits the rotation of the

_reversiblé motor 182 to the second drive shaft 124.

Thus, if the eccentric cumfbody 155 is to radicaliy
rotate together with the second drive shaft 124, thé
secondjhe;iéal“gear 198 siightiy moves along the third_
suépéft shaft,199, and the fricﬁion member 207 perided.

¢n the side surface 6£ the second helical gear 198

-abuts on the outer.wall_surface of’the_requS'portion'



10

15

20

2

42

196 to generate the friction force.

'As a result, the friction force reduces the speed
of rotation'of the second drive shaft 124 and the
second drive shaft 124 is thereby restricted from
rotating fadically. That is, it is possible to prevent
the main.massage.rollers 137 from falling radically
during the kneading movement and, fherefore,.preferable
massage can be provided. _

On the other hand, the arm cover 135 is bonded to
the arm housing 132 of the arm 127 and the slider 143

is provided at the holding portion 142 formed between

- the bonding surfaces thereof.

For this reason, the sliders 143 for'allowing the

main massage rollers 137 to make the kneading movement

. can be provided in the arms 127 so as to certainly

slide with a simple structure.

The main massage rqllers 137 are provided to be
freely rotatablelon the support shafts 136 formed
integrally with the arm housings 132 and are heid by
fitting'the attachment screws 141 in the arm covers 135'
through the support shafts 136. | |

For this réason, the supéort shafts 136 are’

constituted integrally with the arm housings 132.

Therefore,_the-structure can be simplified and the

assembling operation can be facilitated as compared

o to a case Where_they.are provided separatély from

~one another, and the main massage'rollers:137 can be
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certainly providing without being loese.

The power box 122, which contains the reversible
motor 182, is composed of the metal main body portion
122a formed of eluminum die-casting and the lid portion
122b formed of synthetic resin. For this reason,
when the.reversible motor 182 is operated and heat is
thereby generated, the heat is radiated to ﬁhe eutside

through the main body portion 122a. Therefore, it is

possible to prevent the heat frpm being so. accumulated

inside the power box 122 and-the temperature of the
reversible moﬁor 182 from rising excessively.

on the other hand, the 1lid portion 122b of the
power box 122 is fermed ef synthetic resin. Thus, the

overall power box 122 can be made more right-weight as

- compared with a case where the overall power box 122

is formed of metal. Fufther, the 1lid portion 122b is
positioned on the outer side in the lateral direction
of the holding body 21. For this reason, even if the

holding body 21 is in sliding contact with the exterior

cover 20 and the like at the time of reciprocates along

~the guide'rails 4, it is possible to prevent the

exterior cover 20 and the like from being damaged at
an early time.
In the.abqve—deséribed'embodiment, the mattress _'

typefmassage_apperatus'has been explained. The massage

'apparaEUS of the present invention may-be'designed to

be in a chair type. In addition, the center rollers 
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171 and the side rollers 172 may be formed by foam
molding.using urethane resin, similarly to the main

massage rollers 137 and the auxiliary massage

. rollers 173.

FIG. 33 is a plan view showing the massage
apparatus'accordrng to a second embodiment of the
present invention. 1In this massage apparatus, an
attachment shaft 232 at which a plurality of massage
rollers 231 are progided to be freely rotatable at
a determined distance from the holding body 21 is

provided on a pair of guide rails 4 provided on the

' base 1, as well as the holding body 21. Support

members 233 are provided at both ends of the attachment
shaft 232. The sﬁpport members 233 are coupled to
the belts 15 that are driven to run along the guide
rails 4. |

| ‘The projectipg part of the power box 122 provided
in the holding body 21,'i.e. the part in which the
reversible motor 182 is provided, faces in a direction
opposite to that of the'above embodimeat, i.e. a
direction of the drive device 10. In this case, the
first drive shaft 123 is provided on the side portion
at an opposite side to the drive device 10 of the
holding body 21, though not'shown in detail. |

' In this structure, the massage rollers 231 run

f along the gulde rails 4 together with the holdlng

body 21. Therefore,_the massage rollers 231 can



45

also massage £he user's'body. That is, £he massage
apparatus having a high.massaée'effect can be provided.
The same portions éf the second embodiment as
those of the first embodiment are denoted by the same
referénce numerals and their explanation has been

omitted.
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CLAIMS

1. A massage apparatus comprising:

.a holding body fcr-reciprocating.alcng
a predetermined direction;

a first drive shaft having a pair of eccentric
shaft portions at a middle portion thereof, and being
provided in the holding body while having an-axis
substantially perpendicular to a running direction of
the holding body; |

a second drlve shaft provided in the holdlng body
while having an axis parallel to the first drive shaft;

a pair'of eccentric cum bodies each having an
eccentric cum portion which is eccentric to a middle
portion of the'second drive shaft and wnich has an axis
inclined to the axis of the second drive shaft;

a pair of arms each having a proximal end portion

‘attached to the eccentric shaft portion of the first

drive shaft by a bearing so as to freely oscillate;

a pair of main massage_rollers prcvided.at two
parts on top sides of the respective'arms closer than
the proximal end porticns thereof, so as to freely
rotate at a'predetermined distance; |

a slider held to freely sllde along a predeter-

mlned dlrectlon at a part between the palr of main

‘massage rollers of the arms,.and fitted in the :

eccentric cum portions so as t be-freely'rotatable;"
for slldlng relatlvely to the arms 1nterlock1ng the _
: _ _ ___________________

|- -
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eccentricmrotatioh of the eccentric shaft portions of
the first drive shaft; and |

a drive mechanism provided in the holding body,
for selectivelf rotating any one of the first and
second drive shafts, for assigning pounding movement
to the main massage rollers in accordance with the
eccentric rotation of the eccentric shaft portions
by driving the first drive shaft, and for assigning

kneading movement to the main massage rollers in

‘accordance with the eccentric rotation of the eccentric

cum.bodies by_drivimg the second drive shaft,
characterized in that_each of the arms is composed'
of: | | |
an arm housing.having a first opening portiom; and
an arm cover having.a second opening portion

facing the first opening portion, for forming a holding

portion bonded to the arm housing to hold the slider

to .freely slide along a predetermined direction between
the bonding surfaces.' | |
2. A massage apparatus according to claim 1,
characterlzed in that the arm hous1ng and the arm cover
are formed of synthetic resin.
3. A massage apparatus according to claim 1,

characterized in that the arm housing and the”arm cover

_are formed of synthetlc res1n, a support shaft for

.supportlng the maln massage roller to freely rotate is

formed 1ntegrally w1th the arm hous1ng, and screw holes

O III\




10

15

20

25

48

in which-attachment screws fon holding the main massage
roller supported by the'suppoft shaft are fitted are |
formed on the arm cover;

4. A massage épparatns according to claim 1,
characterized in that a recess portion for guiding the
slider to freely slide in a predetermined direction is
formed around the first opening portion,.on'the.arm
housing.

5. A massage apparatus_according to claim 1,

characterized in that a receiving portion for abutting

on en end surface of the sliding direction of the
slider held by the holdlng portlon so as to: freely
slide is formed at the arm cover.

6. .A massage apparatus according to claim 5,
characterized in that a first slot groove is formed
on the receiving portion and a second slot groove ‘is
formed on the peripheral part of the second opening -
portion, at the arm cover}

a first deformation screw for elaSticaliy
expanding and deforming the receiving portion to remove
looseness between the slider and the receiving portion
is fitted in the first slot groove; and

a second defornation screw for elestically

expanding and'deforminthhe arm ‘cover in a thickness

dlrectlon to remove looseness 1n the thlckness

dlrectlon 1ntersect1ng the slldlng dlrectlon of

the sllder is fltted in the second slot groove.r
_____________________

HIIIII\ Il ||||| 1] lI|\
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7. A massage apparatus aCCarding to claim 1,
characterized in that an oil storing groove is formed
on the surfaces of the arm housing and the arm cover,
which form the holding portion.

8. A massage apparatus according_to claim 1,
characterized in that a covering portion for covering
the eccentric cum body projecting from a 31de surface
of the arm is formed integrally with the arm hous1ng.

9. A massage apparatus according to claim 1,
characterized.in_that the eccentric cum portion of the
eccentric cumlbady.is'fitted in a fitting hole formed
on the slidér) and a cum.pressing member formed of
synthétic tesin is attached to aﬁ end surface of the
eccentric cumlportioh. |

{10. A massage apparatuslaccording to claim 7,

characterized in that a regéss portion whose peripheral

'wall'is split by split grooves is formed on an end

surface of the eccentric cum portion; a prcjecting o
portion entering the recess_pértion and havihg a_third.
slot groove is provided on the'cum-pressinglmember, and
a third deformation'screw for elastically expanding and
deforming the prdjecting portion and.daforming the
peripheral wall_of-the'recaSS'portibn is fitted in the
third'slot grboVe.' o | |

'11.f A massage apparatus accordlng to claim 1,

'-_characterlzed in. that the. drlve mechanlsm comprlses.

a rotatlng shaft--
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a reversible motor_selectively rotating thel
rotéting shaft in any of a normal direction and
a reverse direction;

a first power transmission mechanism for making
the first drive shaft interlock one rotary direction of
the rotating shaft; and-'

a second power transmission mechanism for making.
the se¢ond drive shaft interlock the other rbtary
direction of the rotating shaft. |

12. A massage apparatﬁs according to claim 11,
characterized in that the first power transmission
mechanism is composed of a first worm gear provided.
on the rotating shaft to intérlock'the one rotéry
direction of the rotating shaft via a first one-way
clutch, and a first WOrm wheel provided at one end
portion of the first drive shaft and engaged with the
firét worm gear; and

the second pbwer transmissién méchanism is
céﬁposed of a second worm gear provided on the rotating
shaff to interlock the other rotary diréction of the
rotating shaft via.a second one-waf clutch, and a gear

train having a second worm wheel engaged with the

- . second  worm gear, for transmitting rotation of the

second worm Wheel to the'seCond_drive shaft.

13. A_maSSage'appatatus according to claim 12,

 char§cterized in that the géar train comprises: .

a first helicél_gear-attached coakially_with'

L
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the second worm wheel;

a second helical gear eﬁgaged with the first
helical gear; and

an intermediate gear formed integrally with the_
second helical gear engaged with a.terminal gear
provided on the second.drive shaft.

14. A massage apparatus according to claim 13,
characterized in that a speed reducing member for
reducing a speed of the rotation of the gear train when
the eccentric rotation of the ecéentric cum body is to
fall from a top dead center due to the rotation of the
second drive shaft is provided at the gear tréiﬁ.

15. A massage apparatus according to claim 14,

characterized in that the first and second helical

- gears engaged with one another are provided at the gear

train;

the speed reducing member serves as a friction

- member provided on a side surface of one of the helical

gears; and
when thelgccentric rotation of the eccentric cum
body is to fall from a top dead center, the friction

member is pushed_bn a fixing member positioned to face -

.the_frictién member by an axial driving force applied
- from the eccentric c¢um body to the one helical gear via

: Ehe_second drive shaft. -

"15;: Afma3sage apparatus according to claim 11,

characterized in ‘that a third one-way clutch for

: * [ L M S *
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restricting the first drive shaft from rotating in the
one rotary direction when the second drive shaft is.
rotated in the othér rotary direction, is provided at
the other end portion of the first drive shaft.

17. A massage apparatus according to claim 1, -
characterized in that.an auxiliary massage roller is
provided on a laterally outer side of the holding body
than the main massage roller, in the holding body.

18. A massage apparatus according to claim 1,
éharacterized in that a center massage rollef is
provided on a laterally inner side of the holding body
than the main massage roller, in the holding body;

19} A.massage apparatué according to claim 1,
characterized in that the main massage roller is formed

by subjecting urethane resin to foam molding.
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