DESCRIPTION

Title of Invention: LEG MASSAGER
Technical Field

[0001] Thepresentinventionrelatestoalegmassa
performspressingmassageoperationforuser’sleg,

a calf-to-thigh range of user’s leg, and also user’
Background Art

[0002] There is a heretofore known leg massager
incorporating a massaging system for performing mas
massage target areas of user’slegranging fromat
region, i.e. the foot, to the calf located between

and the knee (refer to Patent Literature 1, for exa

Prior Art Reference

Citation List
[0003] Patent Literature 1: Japanese Unexamined Pat
Publication JP-A 2011-103988

Summary of Invention

Technical Problem

[0004] However thevarietyofuser'sdemandsfore
capable of massaging treatment hasincreasedinrec
For example, there is a request asking the incorpor
system that enables a user to have leg massage, and

specificallymassageonlegareasrangingfromthe

the calf, to the thigh, while sitting in a chair, e
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isalsoarequestaskingalegmassagerwhichisan
downsized massaging apparatus and yet has an additi
thigh-massaging capability.
[0005] The presentinvention has been devisedin vi
thecircumstancesasdiscussedsupra,andaccording
istoprovidealegmassagercapableofmassaginga
targetareas oftheleg, including the foot, the ca
thigh, of a user sitting in a chair, etc., by using
position-adjustable massaging system to perform mas
operation for massage target areas of user’s leg.
Solution to Problem
[0006] In order to accomplish the described object,
followingtechnicalmeansisadoptedfortheimplem
the present invention.
Thepresentinventionprovidesalegmassagercomp
a lower massaging system that massages a massage ta
ofuser’slegincludingatleastuser’sfoot;anup
systemthatmassagesanuppermassagetargetareal
themassagetargetareawhichismassagedbythelo
systemadrivingnechanismthadrivegheuppem
andthelowemassagingsystem;andarockablysupp
thatsupportstheuppemassagingsystemforrockin
a horizontal axis of the upper massaging system.
[0007]

Inthepresentinvention,itispreferablet
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andthelowermassagingsystemismountedwithina
andthattherockablysupportingportion whichis
atopofthelowercasing,supportsabaseendoft

for free rocking motion to impart rising movement t
endoftheuppercasingviaahorizontallyoriented

Inthepresentinvention,itispreferablethatth
massagingsystemhasafirstmassagingmemberinel
formthatperformsmassageoperationforthemassag
andthat,whentheuppercasingistiltedforwardly
thelowercasing,thenthefirstmassagingmemberh
the upper casing faces frontward, and, when the upp
israised away fromthe lower casing, thenthefirs
member housed within the upper casing faces upward.
[0008] Inthepresentinvention,itispreferablet
drivingmechanismdrivestheuppemassagingsystem
massaging system together.

Inthepresentinvention jitispreferablethatth
mechanism comprises: a driving motor that produces
aotatablydrivingorceanuppertransmissiorsh
the rotatably driving force outputted from the driv
to the upper massaging system; and alower transmis
thatinputsthe rotatably driving force tothe lowe
system,andthattheuppermassagingsystemisdriv
rotatably driving force transmitted thereto through

transmission shaft, and the lower massaging system
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under the rotatably driving force transmitted there
the lower transmission shatft.

[0009] Inthepresentinvention,itispreferablet
uppermassagingsystemcomprises:ahorizontallyor
rotation shaft which rotates under a rotatably driv
from the upper transmission shaft; a pair of right-
left-hand first massaging members located at an int
part of the first rotation shaft, the first massagi
beingmovableclosetoandawayfromeachotherund
drivingforceexertedbythefirstrotationshaftf

holding the upper massage target area; and afirst
sectionthatconvertstherotatablydrivingforceo
rotationshaftintomutuallyapproachingandsepara
ofthepairedright-handandleft-handfirstmassag
[0010] Inthepresentinvention,itispreferablet
lowemassagingsystemcomprises:ahorizontallyor
rotation shaft which rotates under a rotatably driv
from the lower transmission shaft; a pair of right-
left-hand second massaging memberslocatedatanin
partofthesecondrotationshaft,thesecondmassa
beingmovableclosetoandawayfromeachotherund
drivingforceexertedbythesecondrotationshaft
holding the massage target area including at least
and a second conversion section that converts the r

drivingforce ofthe secondrotation shaftintoroc
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ofthepairedright-handandleft-handsecondmassa

[0011] Inthepresentinvention,itispreferablet

rockshaftandthefirstrotationshaftareimpleme

one common shaft member.
Inthepresentinvention,itispreferablethatth

massaging system has a pitch adjustment mechanism c

changingadistancebetweenthepairedfirstmassag

by moving at least one of the paired first massagin

in a horizontal direction.
Inthepresentinvention,itispreferablethatth

massaging system has a pitch adjustment mechanism c

changingadistancebetweenthepairedsecondmassa

by moving at least one of the paired second massagi

in a horizontal direction.

Advantageous Effects of Invention

[0012] The present invention provides a leg massage

capable of massaging any of massage target areas of

including the foot, the calf, and the thigh, ofau

in forexample achairbyusingaposition-adjust

system to perform massage operation for massage tar

of user’s leg.

Brief Description of Drawings

[0013] [FIG. 1] is a front perspective view showing

structure ofalegmassager pursuanttothe present
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substantiallyhorizontally(inthefirstpositionc
to user’s calf).

[FIG.2]isarearperspectiveviewshowingthest
of the leg massager embodying the presentinvention
massaging member slightly tilted backwardly from th
(in the first position corresponding to user’s calf

[FIG.3]isafrontviewshowingthelegmassager
the present invention.

[FIG.4]isafrontperspectiveviewshowingthei
structure ofthelegmassagerembodyingthe present

[FIG.5]isafrontperspectiveviewshowingthes
of the leg massager embodying the presentinvention
massaging member of the upper massaging system orie
substantiallyvertically(inthesecondpositionco
to user’s thigh).

[FIG.6]isafrontperspectiveviewshowingthei
structure of the substantially vertically oriented
member of the upper massaging system (rockably supp
portion).

[FIG. 7] is a side view showing the leg massager,
the massaging member of the upper massaging system
substantiallyhorizontally(inthefirstpositionc
to user’s calf).

[FIG. 8] is a side view showing the leg massager,

the massaging member of the upper massaging system
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frontwardobliquelyupwardly(thesecondpositionc
to an upper part of user’s calf, user’s knee, etc.)

[FIG. 9] is a side view showing the leg massager,
themassagingnembemtheuppemassagingsystem
backwardlyfromtheverticalinthethirdposition
to user’s thigh).

Description of Embodiments

[0014] The following describes an embodiment of a |
massager 1 pursuanttothe presentinventionwithr
FIGs.1t09. Thefollowingembodimentisgivenby

of carrying out the present invention in practice,

thus notintendedto be limiting of the structural
thepreseninvention. Moreover parioiconstitue

Is omitted from FIGs. 1 to 9 for clarity of illustr

Thelegmassagerlaccordingtotheembodimentis
of massaging different areas (massage target areas)
leg L by virtue of its massaging position-adjustabl
[0015] As employed in this embodiment, the leg L re
to arange extending from thigh T, through calf C,

More specifically, in this specification, that part
legLlocatedabovethekneeisdefinedas“thighT

of the leg L located below the knee and yet located
ankleisdefinedas“calfC”,andthatpartofthe

belowtheankleandextendingfromtheheeltothe

as “foot F”.

orresponding

with
slightlytilted

corresponding

€g
eferenceto
wayofexample
anditis
features of
ncomponents
ation.
capable
ofuser’'s
efeature.
fers
to foot F.
of human
" thatpart
above the
legLlocated

toeisdefined



[0016] Moreover,suchtermsoforientationanddisp

as shown in some drawings conform with directions (

(forward), rearward (backward), rightward, leftward

and downward directions) with respect to a user sit

chair, etc. with his/her legs L received in the leg

1. Inthefollowingdescription, “calfC’maybea

to as “first massage target area”, and “thigh T” ma

referred to as “second massage target area”.
Moreover,asamassaging position,forexample,as

INFI1G.7 @positionwhereafirstmassagingmembe

substantiallyhorizontallyincorrespondingrelatio

C is defined as “first position”.

[0017] Asanothermassaging position,asshowninF

apositionwherethefirstmassagingmember 13face

obliquely upwardly in corresponding relationto an

ofthe calf C, the knee, etc. isdefined as “second
Asstillanother massaging position,asshowninF

apositionwherethefirstmassagingmemberl3iss

backwardly fromthe vertical in corresponding relat

thigh T is defined as “third position”.

[0018] The leg massager 1 according to the embodime

placedonafloor R, forexample, for usein massag

the right and left legs L of a user sitting in a ch

asmassagetargetareas. Thelegmassagerlisdes
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massage for the foot F belonging to the leg L, and squeezing

massage for any of the calf C, the thigh T, and nea rby area.
Thelegmassagerlisalsocapableofperformingfi nger-pressure
massage on user’s sole S by producing vibrating and pressing
motion.

[0019] The leg massager 1 according to the embodime nt
comprises: an upper massaging system 11 that perfor ms massage
operation for any of the calf C, the thigh T, etc. of each of
user’sright and left legs by actuating a massaging member; a
lower massaging system 37 that performs massage ope rationfor
each of user’'sright and left feet F; and a driving mechanism
23 that drives the upper massaging system 11 and th e lower

massaging system 37.

[0020] Theuppermassagingsystem 11ismountedwit hinan
uppercasing2. Thelowermassagingsystem37ism ountedwithin
alowercasing8. Moreover thedrivingmechanism 23isdisposed
S0 as to span the upper casing 2 and the lower casi ng 8.

In the first position, the upper casing 2 has the form
ofaforwardly elongated memberwithabend. Theu pper casing
2 forms a space therein to accommodate constituent components
such as the upper massaging system 11 and a firstg ear box 28
constitutingthedrivingmechanism23tobehereaft erdescribed
in detail.
[0021] The upper casing 2 is capable of back-and-fo rth
rockingmotionrelativetothelowercasing8under thesupport



of arockably supporting portion 30 to be hereafter
indetail. Thatis,theuppercasing2isrockable
the rocking motion of the built-in upper massaging
about its horizontal axis.

Theuppercasing2comprises: anopen-toppedlower
body 3 mounted with the upper massaging system 11 a
15constitutingtheuppermassagingsystemll;and
body4disposedsoastocoverthelowercoverbody
[0022] The lower cover body 3 has an open-topped,
recess-likeformtoreceive constituentcomponents
upper massaging system 11. Moreover, the lower cov
isaforkedmemberhavingitsoppositeendsandcen
part in a right to left, or horizontal direction ex
forwardlyasfurcations. Thelowercoverbody3is
providedwithamountingportion5fortheplacemen
15 constituting the upper massaging system 11.
[0023] Moreover, the lower side of the lower cover
3isformedwith acentrally located cavity 6tore

body 34 which covers the rockably supporting portio

the “first position” is attained as the massaging p

The upper cover body 4 is an open-bottomed member

coversthelowercoverbody3fromabove. Likethe
body 3, the upper cover body 4 is a forked member h
opposite ends and centrally located part in the hor

direction extended forwardly as furcations.
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[0024] The centrallylocated partofthe uppercove
4inthe horizontal direction hasits frontend ext
beinginclinedobliquelydownwardlyinthefrontwar
Thisinclinedpartisprovidedwithaswitch60to

between an actuation mode and a stop mode forthe o
thelegmassagerl. Evenwhenthemassagingmember
massagingsystemllisinthefirstposition(where
substantially horizontally) as shown in FIG. 7, the
situated at such an inclined face is discernible wi
eyewithoutfail. Likewise,evenwhenthe massagin

in the second position in corresponding relation to
part of the calf, the knee, etc. as shownin FIG. 8

when the massaging member is in the third position
corresponding relation to the thigh as shown in FIG
position and status of the switch 60 can be identif
userwithoutfail. Itishighlydesirabletoprovi

60 in such a position or place as is discernible wi

eye under all conditions.

[0025] In the upper casing 2 in the form of a forwa
extending member with a bend, there is provided a p
horizontally-spaced-apart first massaging recesses
receivinganyofthecalfC,thethighT,etc.ofe

right and left legs.

For example, in the first position shown in FIG. 7

first massaging recess 7 opens into the upward surf
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forward surface, and the downward surface of the up

2. Thepairedright-handandeft-handfirstmassa
Tareeachinternallyprovidedwithaliningmateri

which is elastic, flexible, and adequately breathab

[0026] The upper cover body 4 and the lower cover b
are butt-joined in a top to bottom, or vertical dir

form the upper casing 2. The constituent component

the uppermassaging system 11are housedintheint

of the upper casing 2.

Moreover, massaging-position changing can be done
impartingback-and-forthrockingmotiontotheuppe
system 11, while grasping both sides of the upper ¢
the horizontal direction, so that the upper massagi
11 can be moved all the way to a desired different
That is, for example, in the “first position” shown
land7 therightandleftcalvesCarereceivedi
andleft-handfirstmassagingrecesses7,respectiv
“second position” shown in FIG. 8, each of the righ
calves Candnearby areasuchasthe kneeisreceiv
In the “third position” shown in some drawings such
5and9,eachoftherightandleftthighsTisrec
[0027] Thelowercasing8hasadomical(convex)fo
itsupperfacecurvedupwardly. Thelowercasing8
thereintoaccommodateconstituentcomponentssuch

massagingsystem37andthedrivingmechanism23to
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describedindetail. Thelowercasing8isinterna
with a holder portion 32 for the placement of the r
supporting portion 30.

Theupperfaceofthelowercasing8isformedwit
of horizontally-spaced-apart second massaging reces
receivinguser’srightandleftfeetF. The paired
and left-hand second massaging recesses 9 are each
provided with a lining material, not shown, which i
flexible, and adequately breathable.

[0028] Moreover,ahandwell 10isformedateachs
the lower casing 8inthe horizontal direction. Th
10receives user’s hand for easy carrying of the le

1.

The following describes the upper massaging system
mounted within the upper casing 2.

As shownin FIGs. 1to0 9, in this embodiment, the
massaging system 11 comprises: a horizontally orien
rotationshaftl12whichrotatesunderarotatablyd
froman upper transmission shaft 27a constituting t
mechanism 23 to be hereafter described in detail; a
right-handandleft-handfirstmassagingmembers13
anintermediate partofthefirstrotationshaft 12
massaging members 13 beingmovable closetoand awa
other under a rotatably driving force exerted by th

rotationshaftl2forsqueezablyholdinganupperm
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areasuch asthe calf C orthe thigh T; and afirst
sectionl4thatconvertstherotatablydrivingforc
rotation shaft 12 into mutually approaching and sep

movementofthepairedright-handandleft-handfir

conversion
eofthefirst
arating

stmassaging

members 13.

[0029] The upper massaging system 11 is disposed on the
base 15 mountedin suspendedfashionabovethe lowe rcasing8.
Viathe base 15, the upper massaging system1lisa ttached to
the upper casing 2.

Each end of the base 15 in the horizontal directio nis
providedwithashaftsupportingportion16having ahorizontal
axis. Ashaftbearing(bearing)engagesinthesha ftsupporting
portion 16.

The shaftsupporting portion 16 rotatably supports each
end ofthefirstrotation shaft 12 viathe bearing. Moreover,
the base 15 is rockably supported by the rockably s upporting
portion 30 to be hereafter described in detail.

[0030] Thefirstmassagingmember 13isamemberat tached
to the base 15. There is provided a pair of

horizontally-spaced-apart first massaging members 1 3 capable
of squeezably holding a massage target area such as the calf
CotthethighT. Thefirsimassagingnembersl3p erformsqueezing
(pressing)massageoperationforthecalfCorthe thighT. The
firstmassaging member 13isshapedinanelongated plate bent

at a lengthwise intermediate point thereof.

14



[0031] Inthe “first position” showninthe drawing
asFIGs.1and7,thefirstmassaging member 13 sta
frontend bentdownwardlyfor massaging operationf
1(firstmassagetargetarea). Inthe“secondposi
in FIG. 8, the first massaging member 13 stays with
end facing frontward for massaging operation for th
the side of the knee. etc. In the “third position”
thedrawingssuchasFIGs.5and 9, thefirstmassa
13stayswithitsfrontendbentforwardlyformass
for the thigh T (second massage target area).
[0032] Thefirstrotationshaft12,whichisorient
its axis extending in the horizontal direction, is
as to pass through the base end of the first massag
13 (first conversion section 14) in the horizontal
Thefirstrotation shaft 12 is supported by the fir
28 constituting the driving mechanism 23 and a pair
supporting portions 16.
Thefirstconversionsectionl4comprises:afirst
bossportion 17 thatrotates unitarily with thefir
shaft 12; a first annular fit portion 19 situated a
endofthefirstmassagingmember 13, andfittedon
inclinedbossportion17forfreerelativerotation
restraintportion20thatrestrainsthefirstmassa
13fromrotatinginaccompanying relationwiththe

the first rotation shaft 12.
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[0033] The first inclined boss portion 17 has forme
its outer periphery acamface 18inclined withres
firstrotationshaft12. Thus,thefirstinclined
17rotatesininclinedrelationtotheaxisofthe

shaft 12. The first inclined boss portion 17 (cam
corresponding to the right-hand first massaging mem
thefirstinclinedbossportion17 (camface 18)co

to the left-hand first massaging member 13 are incl
opposite directions. The firstmassagingmember 13
rockingmotioninresponsetotheinclinedrotation
inclinedbossportionl 7externallyfittedwiththe

fit portion 19.

[0034] The firstrestraint portion 20 comprises: a
restraint pin 21 attached to the first annular fit

S0 as to be located toward the base end of the firs
fitportion 19; and afirstrestraint slot22, prov
basel5,forslidablyreceivingthefirstrestraint
firstrestraintpin 21isinstalled so asto protru
firstannular fit portion 19 in the opposite direct

first massaging member 13. That part of the base 1
to the first restraint pin 21 is formed with the ho
elongatedfirstrestraintslot22. Thefirstrestr

is slidably received in the first restraint slot 22
side-to-side rocking motion in substantially the ho

direction. This arrangement restrains the first an
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portion 19 from rotating in accompanying relation w

rotation of the first inclined boss portion 17.

[0035] Thus, a pair of the first massaging members

providedforeachottheright-handandeft-handf

recesses 7 ofthe upper casing 2, orequivalently t

the first massaging members 13 are provided in tota

right-handandleft-handfirstmassagingmembers13

are moved close to and away from each other, and th

rockingmotionproduceseffectivesqueezingmassage

C or the thigh T.
Thedrivingmechanism23,whichismountedwithin

casing8 driveshefirstrotationshaftl 2othe

systemllandasecondrotationshaft38ofthelow

system37(tobehereafterdescribedndetailto

for actuation of each massaging system to produce s

massage.

[0036] As shown in FIG. 4, the driving mechanism 23

comprises:adrivingmotor24thatproducesoutput
drivingforce;anuppertransmissionshaft27athat
rotatably driving force outputtedfromthedriving

the upper massaging system 11; alower transmission
thatnputgherotatablydrivingorceoutputted

motor 24 to the lower massaging system 37; afirst
thattransmitsthereceivedrotatablydrivingforce

rotation shaft 12; and asecond gear box 29 thattr
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received rotatably driving force to the second rota

38.

[0037] The upper massaging system 11 is driven unde

rotatably driving force transmitted thereto through
transmissionshaft27a,andsimultaneouslythelowe
system37isdrivenundertherotatablydrivingfor
thereto through the lower transmission shaft 27b.

The driving motor 24 is mounted within the lower ¢
gntermediatelyothanteriothereofrnthever
soastoliebetweenaleft-handinwardsecondmass
39 and a right-hand inward second massaging member
constitutethelowemassagingsystem37. Moreover
motor 24 is situated between the upper transmission
and the lower transmission shaft 27b.

[0038] The driving motor 24 has a forwardly protrud
output shaft 25. Thus, the driving motor 24 would
substantially centrally of the interior of the lowe
bothintheverticaldirectionandinthehorizonta

Areductiongearbox26isdisposedforwardofthe
motor24,and, theoutputshaft25isreceivedint
gear box 26.

[0039] The upper transmission shaft 27a has an
upwardly-pointingaxis,andismountedwithitsupp
obliquelyrearward. Moreover thelowertransmissi

has a downwardly-pointing axis, and is mounted with
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end facing obliquely frontward.

Giventhattheuppertransmissionshaft27aandth
transmissionshaft27bareintegraltoformasing|
thenthe shaftbody is disposed so asto spanthel
8andthe upper casing 2inthe vertical direction
supported by the firstgear box 28 and the second g
[0040] The reduction gear box 26 is situated betwee
upper transmission shaft 27a and the lower transmis
27b, and, the upper transmission shaft 27a and the
transmission shaft 27b are received in the reductio
26.

Thatis thedrivingmotor24producesoutputofa
drivingforce, and, withareductioninrpmtoapr
levekeffectedbythereductiongearhox26 thero
force is inputted via the upper transmission shaft
firsigeatbox28above andthentransmittectath
shaft12,andisalsoinputtedviathelowertransm
27b to the second gear box 29 below, and then trans
thesecondrotationshaft38. Thisallowsconcurre
oftheuppermassagingsystemllandthelowermass
37.
[0041] Thefirstgearbox28isdisposedbetweenth
first massaging members 13b constituting the upper

system11. Thefirstgearbox 28is supported byt

supporting portion 30, and receives therein the upp
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the uppertransmissionshaft27a. Thefirstgearb
designed that the horizontally oriented first rotat
12mountedwithintheuppercasing2passesthereth
theinputting ofthe rotatably driving force tothe
box28throughtheuppertransmissionshaft27a,th
mounted first rotation shaft 12 is rotated.

[0042] Thesecondgearbox29isdisposedbetweent
second massaging members 39a constituting the lower
system37tobehereafterdescribedindetail. The
box29receivesthereinthelowerendofthelower

shaft 27b. The second gear box 29 is so designed t
horizontallyoriented,lowermassagingsystem37-co
secondrotationshaft38mountedwithinthelowerc
therethrough. Upontheinputtingoftherotatably

tothe second gearbox 29 throughthe lowertransmi

27b,thepiercinglymountedsecondrotationshaft3

Predetermined worm gear and worm wheel are housed w

of the gear boxes 26, 28, and 29.

[0043] Thus,inthelegmassagerlofthepresent
the rotatably driving force outputted from the driv
24 ofthedrivingmechanism23isdistributedbetwe
transmissionshaft27aandthelowertransmissions
allowbothotheuppemassagingsystemllandhe
system37toreceiveinputoftherotatablydriving

is, in the leg massager 1 of the present invention,
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massagingsystemllandthelowermassagingsystem
by one commondriving motor 24. Inthe alternative
massaging system 11 and the lower massaging system
driven by their respective driving motors 24.
[0044] As showninthe drawings suchasFIGs. 1to
legmassager 1ofthe presentinventionissodesig
uppermassagingsystemllissupportedforrocking
itshorizontalaxisbytherockablysupportingport
following describes the details of the rockably sup
portion 30.
AsshowninthedrawingssuchasFIGs.4and6,th
supporting portion 30, which is located toward the
lower casing 8, supports the base end of the upper
(corresponding to a midportion of the upper massagi
11) for free rocking motion to impart rising moveme
frontendoftheuppercasing2viaahorizontally
shaft31. Inthisembodiment,therockshaft31is
byusingtheshaftmemberconstitutingthefirstro
12. Thatis,alengthwisemidportionofthefirst
12 serves as the rock shaft 31.
[0045] Therockablysupportingportion30isanups
supportmembermountedsoastoextendupwardlyfro
portion32locatedcentrallyoftheupperpartoft
8 interiorly thereof. The rockably supporting port

mountedsoastoextendupwardlyfromtheholdempo
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the lower casing 8 supportsthefirstgearbox28c

the driving mechanism 23 from below.
Theholdemportion3Zisamountingnemberocated

of the upper part of the inner rear face of the low

8 interiorly thereof. The holder portion 32 suppor

rockablysupportingportion30disposedonitfrom

part of the upper face of the lower casing 8 locate

holder portion 32 is formed with an opening 33. Th

supportingportion30attachedtatheholdemortio

S0 as to protrude upwardly while passing through th

33. Intheopening 33,thereisprovidedthecapb

covers the rockably supporting portion 30, the firs

28, etc.

[0046] That is, the rockably supporting portion 30

mounted via the holder portion 32 so as to protrude

opening 33 formed in the top part of the lower casi

rockably supporting portion 30 supports the firstg

frombelow,andsupportsthelengthwisemidportion

rotationshaftl2(servingastherockshaft31)fo

about its horizontal axis via a bearing provided in

gearbox28. Thusconstructed,therockablysuppor

30supportstheuppemassagingsystemlIforfree

[0047] Theuppemassagingsysteml lismountedn

fashion above the lower casing 8 while being suppor

point by the rockably supporting portion 30 located
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of the upper part of the lower casing 8 interiorly
Inthisembodiment, whenthe uppercasing 2 suppor
therockablysupportingoortior3Gdiltecdforwar
the lower casing 8, then the first massaging member
withinthe uppercasing 2 facesfrontward, and, whe
casing2israisedawayfromthelowercasing8,th
massagingmemberl3housedwithintheuppercasing
[0048] Thus,inthisembodiment thefirstmassagin
13ismadeposition-switchabletoassumeapluralit
ranging from the “first position” shown in FIG. 7 (
firstmassagingmemberl3facesfrontwardobliquely
tothe“thirdposition’showninFIG.9(whereitf
That s, the position of the first massaging member
switched among a plurality of levels ranging from t
position “(where the first massaging member 13 stay
substantially horizontal) to the “third position” (
first massaging member 13 is slightly tilted backwa
thevertical)forselectivemassageoperationfora
targetareas including the calf C (first massage ta
and the thigh T (second massage target area).
[0049] Therockshaft31 maybe providedindependen
the first rotation shaft 12 as a separate second sh
Inthiscase,forexample,the secondshaftbodyse

rockshaft3lhasheformofahorizontallyorient

coaxially in parallel with the first rotation shaft
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the rockably supporting portion 30. Then, the firs

28 and the first rotation shaft 12 are each mounted
besupportedforfreerotationaboutthehorizontal

shaft. Thisarrangementalsoallowstheuppermass

11 to be rockably supported.

[0050] Therockablysupportingportion30maybeco
differently from the way as exemplified in the embo

is only necessary that it be capable of supporting
massagingsystemllforrockingmotionaboutitsho

For example, a pair of rockably supporting portions
provided. Inthiscase thepairedrockablysuppor

30 are disposed in upwardly-extending condition on
and left sides, respectively, of the upper part of
casing8interiorlythereof. Thatis,eachrockabl

portion 30 rotatably supports corresponding one of
andleftendsofthehorizontallyorientedfirstro

12 (rock shaft31), andthus supports corresponding
rightand left sides of the upper massaging system
rocking motion.

[0051] Withconsiderationgiventovariationsinth
(dimensions) of the leg L (calf C or thigh T) among
users, in this embodiment, the upper massaging syst
apitchadjustmentmechanism 35foradjustmentoft
between the paired first massaging members 13. The

adjustmentmechanism35,whichismountedonthefi
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shaftl2soastobelocatedtowardthe outwardfir
memberl13a,comprisesathreadedscrewportion36h
externalteeth,andanoutwardfirstinclinedboss
havinginternalteeththatthreadedlyengagetheth
portion36. Moreover,forexample,abuttonforop

pitch adjustment mechanism 35 in a manner permittin
adjustmentinadesiredmanner, notshown, maybea
provided in the upper casing 2, for example.

[0052] When the user pushes the button provided in,
example, the upper casing 2, then the outward first
boss portion 17a moves over the threaded screw port
the horizontal direction, causing the outward first
member 13ato move in the horizontal direction. In
thedistance betweenthe pairedfirstmassagingmem

be adjusted in a desired manner.

With consideration given also to variationsin the
(dimensions) of the foot F among different users, t
massaging system 37 to be hereafter described may b
with a pitch adjustment mechanism 35.

[0053] Moreover, it is preferable that the leg mass
has a built-in detection portion, suchas adistanc

a load sensor, that detects the shape (size) of use
(thecalfC,thethighT,thefootF, etc.),andth

adjustment mechanism 35 effects, in conjunction wit

detectionportion,adjustmentofthedistancebetwe
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first massaging members 13 on the basis of detected
Although another mechanism may be adoptedforusea

pitch adjustment mechanism 35, the mechanism disclo

Japanese Unexamined Patent Publication JP-A 2017-15

equivalentlythedescribedmechanismismostdesira

[0054] Inthis embodiment, the lower massaging syst

comprises: the horizontally oriented second rotatio

which rotates under a rotatably driving force from

transmission shaft 27b constituting the driving mec

apairofright-hand andleft-hand second massaging

located at an intermediate part of the second rotat

38, the second massaging members 39 being movable c

away from each other under a rotatably driving forc

bythesecondrotationshaft38forsqueezablyhold

Hncludingatieastatoe-to-heelregion;andase

results.
sthe
sed in
3734, or
bleforuse.
em 37
nshaft38
the lower
hanism 23;
members 39
ion shaft
losetoand
e exerted

ingthefoot

condconversion

sectiondOthatconvertstherotatablydrivingforc eotthesecond
rotation shaft 38 intorocking motion ofthe paired right-hand
and left-hand second massaging members 39.

[0055] The second massaging member 39 is located to ward
the bottom of the lower casing, yet located above t he second
rotation shaft 38. The second massaging member 39 is a platy
member elongated in afrontto rear, or front-rear direction,
which conforms to the shape of the foot F (includin g the toe,
theinstep theankle theheeletc.)andisbent scastassomewhat

overhang the foot F. There is provided a pair of

26



horizontally-spaced-apartsecond massagingmembers
insertion and retention of a massage target area of
Finbetween. Thesecondmassagingmembers39perf
(pressing) massage operation for the foot F.
[0056] Thesecondrotationshaft38,whichisorien
its axis extending in the horizontal direction, is
viaashaftbearing(bearing) bytwosupportmember
second gear box 29 of the driving mechanism 23 loca
the bottom of the lower casing 8. The second rotat
38ismounted so asto pass through the base end of
massaging member 39 (second conversion section 40)
horizontal direction.

The second conversion section 40 comprises: a seco
inclinedbossportion41thatrotatesunitarilywit
rotation shaft 38; asecond annularfitportion 43
thebaseendofthesecondmassagingmember39,and
thesecondinclinedbossportion41forfreerelati
and a second restraint portion 44 that restrains th
massagingmember39fromrotatinginaccompanyingr
the rotation of the second rotation shaft 38.
[0057] The second inclined boss portion 41 has form
its outer periphery acamface 42 inclined withres
secondrotationshaft38. Thusthesecondncline

41rotatesininclinedrelationtotheaxisofthe

shaft 38. The second inclined boss portion 41 (cam
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correspondingtotheright-handsecondmassagingme

thesecondinclinedbossportion41(camface42)c

to the left-hand second massaging member 39 are inc

oppositedirections. Thesecondmassagingmember3

rockingmotioninresponsetotheinclinedrotation

inclinedoossportiom lexternallyfittedwiththe

fit portion 43.

[0058] Thesecondrestraintportion44comprises:a

restraint pin 45 attachedto the second annularfit

so as to be located toward the base end of the seco

fit portion 43; and a second restraint slot 46, for

surface oftheinnerbottomofthelowercasing8,

receiving the second restraint pin 45.
Thesecondrestraintpin4bisinstalledsoasto

fromthesecondannularfitportion43intheoppos

tothesecondmassagingmember39. Thatpartofth

8 opposed to the second restraint pin 45 is formed

horizontally elongated second restraint slot 46. T

restraint pin 45 is slidably received in the second

slot 46 for side-to-side rocking motion in substant

horizontal direction. This arrangement restrains t

annular fit portion 43 from rotating in accompanyin

with the rotation of the second inclined boss porti

[0059] The lower massaging system 37 further compri

solemassagingolled8&hatperformspressingnas
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for the lengthwise midportion of the sole S (the ar ch (ofthe

foot) A).

The sole massaging roller 48 is interposed between the
paired right-hand and left-hand second massaging me mbers 39.
Thesolemassagingolle48ntheformofarotat ablecylindrical
memberhavingahorizontalaxisismountedsoasto passthrough

the second rotation shaft 38 in impaled fashion.

[0060] The outer periphery of the sole massaging ro ller
48isprovidedwithapluralityofradially-outward lyextending
massagingpieceA9%pacedapariredirectioncir cumferentially
ofthesolemassagingroller48,aswellasinadi rectionaxially

of the second rotation shaft 38.

Giventhatthepairedsecondmassagingmembers39 andthe
sole massagingroller 48 are groupedin aset, then the setis
providedoreachotheright-handandeft-hands econdmassaging
recesses 9 ofthe lower casing 8, orequivalently t wosetsare

provided in total.

[0061] Thepairedright-handandeft-handsecondm assaging
members39aremovedclosetoandawayfromeachot her,andthe
resulting rocking motion produces effective squeezi ngmassage
forthefootF orequivalentlythetoe-to-heekeg ion. Moreover,
undertherotationalmovementofthe sole massaging roller48,
themassagingpieces49actioperformeffectivepr essingmassage

on the arch A of the sole S.

In addition, a vibratory massaging system 50 is

29



incorporatedinthelegmassagerlaccordingtothe

The vibratory massaging system 50 comprises: a moto
producesarotatablydrivingforceavibrationpro

not shown, that converts the rotatably driving forc
vibration; and asole massaging member 52 whichis

the vibration producing section.

[0062] The sole massaging member 52 is shaped in a

rectangularframeonwhichismountedthesecondro
38fittedwiththesolemassagingroller48. Thes
member 52 has aplurality of massaging pieces53in
form,ofwhichsomearelocatedtowardthefrontin
relationtothefrontsideofthesoleS,andother

toward the rear in corresponding relation to the re
thesole S, withthe sole massagingroller 48lying
inthefront-reardirection. Theundersideotthe

member 52 is provided with a vibrating element 54 m
elastidbodysuchasrubber. Thevibratingelement
atleastateach ofthe four cornersofthe framec

the sole massaging member 52. The vibrating elemen
attached to the bottom of the lower casing 8.

[0063] The motor 51 has a downwardly-facing output
with an eccentric cam, not shown, attached to its f

The eccentric camis fitted in arecess, not shown,
thesolemassagingmember52. Thatis,thevibrati

sectioncomprisestheeccentriccamattachedtothe
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ofthemotor51andtherecessofthe solemassagin

The sole massaging member 52 is contacted atitsr
bythenowrotatingeccentriccam,causingvibratio
massaging member 52. Atthe same time, the vibrati
54 also vibrates, which results in the sole massagi
52beingvibratedtoalargerextent. Thisallows
pieces53ofthenowvibratingsolemassagingmembe
vibratory massage on the front and rear sides of th
[0064] Thefollowingdescribestheconditionsofth
massagingmemberl3setindifferentpositions,nam
to third positions, with reference to FIGs. 7 to 9.

Forexample,inthe“firstposition”showninFIG.
firstmassaging member 13is setat such a position
substantiallyhorizontalandprotrudeforwardly. |
position, the first massaging recess 7 opens into t
surface, the forward surface, and the downward surf
upper casing 2, and, the cap body 34 which coverst
supportingportion30isreceivedinthecavity 6 f
lower cover body 3.
[0065] TheuserinsertsthecalfCandthefootFi
first massaging recess 7 and the second massaging r
respectively, of the leg massager 1.

Inthe “first position”, the first massaging membe

effectpressingmassageoperationbyapplyingexter

tothecalfC(firstmassagetargetarea)received
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massaging recess 7 in a squeezing manner. At this
uppemassagingsystemllisheldinplacebythec
action.
[0066] More specifically, as shownin FIG. 7, each
massagingmemberl3stayswithtdengthwisemidpo
the front part of the calf C sideways, and with its
coveringtherearpartofthecalfCsideways,toe
massage operation for the entire calf C by applying
tobothoutward andinward areas (frontandrear pa
calfCinasqueezingmanner. Notethatthelength
range ofthe firstmassaging member 13 varies depen
size of user’s calf C.
[0067] Moreover, in the “first position”, the secon
massaging members 39 effect pressing massage operat
applyingexternalpressuretothefootF(secondma
area)receivedinthe second massagingrecess9in
manner.

Morespecifically asshownnFIG.7 gachsecond
member39stayswithitsforwardendcoveringthet
and with its base end covering the heel sideways, t
pressingmassage operationforthefootF (toe-to-h
by applying pressure to both outward and inward are
foot F in a squeezing manner.
[0068]

Themassagingpositioncanbechangedtothe

position”byliftingtheuppercasing2withuser’s
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thesideotheronendotheuppercasingund
force to cause the upper massaging system 11 to rot
the axis of the first rotation shaft 12 (rock shaft

In the “second position” shown in FIG. 8, the firs
massagingmemberl3issetatsuchapositionasto
upward and face frontward obliquely upwardly.
[0069] In the “second position”, for example, the f
massaging members 13 effect pressing massage operat
applying external pressuretothe calf Caroundits
andhesideofitsbelow-kneepartreceivedrnthe
recess/inasqueezingmanner. Atthistime the
system 11lisheldinplace bythe action of squeeza
the range from the upper part of the calf C to belo

Morespecifically,asshowninFIG .8 ,eachfirst
memberl3stayswithitslengthwisemidportioncove
Carounditsupper partand below-knee partsideway
pressingmassageoperationbyapplyingpressureto
andnwardareasotheupperpartetc.othecal
manner. The second position shown in FIG. 8 may be
asapositionintransitionfromthefirstposition
position.
[0070] Themassagingpositioncanbechangedtothe
position”byliftingtheuppercasing2furtherwit
graspingthe side of the frontend of the upper cas

a predetermined force to cause the upper massaging
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to rotate about the axis of the first rotation shaf
shaft 31).

Inthe“thirdposition"'showninFI1G .9 thefirst
memberl3issetatsuchapositionastoleanback
obliquely upward. Inthe third position, the first
recess 7 opens into the upward surface, the forward
and the rearward surface of the upper casing 2.
[0071] Inthe“thirdposition” thefirstmassaging
13 effect pressing massage operation by applying ex
pressure to the thigh T (first massage target area)
inthefirstmassagingrecess7inasqueezingmann
time,theuppermassagingsysteml1lisheldinplac
T-squeezing action.

Morespecifically,asshowninFIG.9,eachfirst
member 13 stays with its upper end covering the upp
thethighTsideways,andwithitslengthwisemidpo
the lateral part of the thigh T sideways, to effect
massage operation for the entire thigh T by applyin
to both outward and inward areas ofthe thigh T in
manner.
[0072] To change (return) the massaging position to
“first position” or the “second position”, the desc
operation is reversed in sequence. Note that the m

positions ranging from the “first position” to the

position” are suggested by way of example and not i
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be limiting ofthe angle ofinclination ofthe uppe
system 11 as illustrated herein.
Asthusfardescribed,accordingtothepresentin
the upper massaging system 11 is supported by the r
supportingportion30soastoberockableaboutit
axistoallowselectionamongpredeterminedmassagi
inthefront-reardirection(thefirsttathirdpos
is, the position of the first massaging member is a
This allows the upper massaging system 11 to perfor
massageselectivelyonanyofmassagingtargetarea
the calf C and the thigh T, of the leg L of the use
inachair,forexample. Atthesametime,thelow
system 37 can be operated to perform pressing massa
foot F.
[0073] It should be understood that the embodiment
disclosedhereinisconsideredinallrespectsasi
only and not restrictive.
In particular, as such design requirements as not
explicitly specified in the disclosure of the embod
example, working and operating conditions, the dime
weights of constituent components, etc., use has be
generalrequirementsadoptedinthelightoftheco
ofthose skilledinthe artwithoutadeparture fro
ranges.

[0074] For example, the leg massager 1 of the prese
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invention may be provided with an air blower pump a

thatwarmsairfromtheaiblowempump. Thats,

1maybesodesignedthattheneighborhoodofthef

members 13 and the second massaging members 39 can

byinternallyblowingairwarmedbytheheatertoa

massage foramassage targetarea such as the foot

C, and the thigh T.

[0075] Moreover thelegmassagerlotthepresent

may be provided with an air-bag member that perform

massageonamassagetargetareaofuser'sbody. A

membersmaybemountedinthelocationwhereapair

massaging members 13 is disposed, as well as in the

where a pair of the second massaging members 39 is
Moreover,thelegmassagerlofthepresentinvent

be provided with a positioning mechanism capable of

therocking motion ofthe upper massaging system11

thepositioningmechanismmaybedesignedtoeffect

of the upper massaging system 11 therewith ina pre

positiontocausetheuppemassagingsystemllto

motioninapredeterminedpositioninthefront-rea

(massaging position).

[0076] Forexample,asingle positioningmechanism

disposedinthevicinityoftherockablysupporting

that is; located centrally of the upper massaging s

Moreover, as the positioning mechanism, for example
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be made of a ratchet mechanism capable of a step-by
positional adjustment.

A cylindrical member 55 is attached to that part o
firstrotation shaft 12 located betweenthe paired
andleft-handfirstmassagingmembers13. Theoute
ofthe cylindricalmember 55 may be provided witha
whichispressedagainstamassagetargetareasuch
CorthebacksideofthethighT. Inthiscase,t
member 55 serves as a rotative massaging member.
[0077] Moreover, the material used to form the desc
upper and lower casings 2 and 8 is not limited to a
material. The upper and lower casings 2 and 8 may
eitherahard material such as plastic orasoftma
as cloth.

Moreover forexample thelegmassagerlmaybes
thatthe intensity or rhythm of massage to be perfo
legLisadjustable. Inaddition,anyoneorboth
massaging system 11 and the lower massaging system
designedtodetectthesizeofuser’'slegandopera
adjustment mechanism 35 in a manner permitting adju
the distance between paired massaging members (the
massaging members 13, the second massaging members
basis of the result of detection. As the pitch adj
mechanism 35, the mechanism disclosed in Japanese U

PatentPublicationJP-A2017-153734ismostdesirab
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A mechanism for adjustment of the rocking angle of a pair of
massaging members (the first massaging members 13, the second

massaging members 39) may be additionally provided.

[0078] Thepreseninventionmposesnospecialim itations

uponthebasicstructuraldesign ofthe uppermassa gingsystem
1landthelowermassagingsystem37. Thatis,var ioussystems
may suitably be adopted for use as the upper massag ing system

11 and the lower massaging system 37.
Reference Signs List

[0079] 1 Leg massager

Upper casing

Lower cover body

A WDN

Upper cover body
Mounting portion
Cavity

First massaging recess

Lower casing

© 00 ~N o O

Second massaging recess

10 Hand well

11 Upper massaging system

12 First rotation shaft

13 First massaging member

13a Outward first massaging member
13b Inward first massaging member

14 First conversion section

38



15
16
17
17a
18
19
20
21
22
23
24
25
26
27a
27b
28
29
30
31
32
33
34
35
36
37

Base

Shaft supporting portion
First inclined boss portion
Outward first inclined boss portion
Cam face

First annular fit portion

First restraint portion

First restraint pin

First restraint slot

Driving mechanism

Driving motor

Output shaft

Reduction gear box

Upper transmission shaft
Lower transmission shaft
First gear box

Second gear box

Rockably supporting portion
Rock shaft

Holder portion

Opening

Cap body

Pitch adjustment mechanism
Threaded screw portion

Lower massaging system
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38
39
39a
40
41
42
43
45
46
47
48
49
50
51
52
53
54
55
60

—

> n 4 O T

Second rotation shaft
Second massaging member
Inward second massaging member
Second conversion section
Second inclined boss portion
Cam face

Second annular fit portion
Second restraint pin
Second restraint slot
Support member

Sole massaging roller
Massaging piece

Vibratory massaging system
Motor

Sole massaging member
Massaging piece

Vibrating element
Cylindrical member

Switch

Leg

Foot

Calf

Thigh

Sole

Arch (of the foot)
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R

Floor
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CLAIMS

1. A leg massager comprising:
alower massaging system that massages amassaget
area of user’s leg including at least user’s foot;
anuppermassagingsystemthatmassagesanupperm
target area located above the massage target area w
massaged by the lower massaging system;
adrivingmechanismthatdrivestheuppermassagin
and the lower massaging system; and
a rockably supporting portion that supports the up

massaging system for rocking motion about a horizon

2. The leg massager according to claim 1,

whereinthe upper massaging system is mounted with
elongateduppercasing,andthelowemassagingsys
within a lower casing,

and wherein the rockably supporting portion, which
located toward a top of the lower casing, supports
of the upper casing for free rocking motion to impa
movementto afrontend ofthe upper casingviaah

oriented rock shaft.

3. The leg massager according to claim 2,

whereinthe uppermassagingsystemhasafirstmas
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memberinelongatedplateformthatperformsmassag
for the massage target area,

and wherein, when the upper casing is tilted forwa
to adjacentthe lower casing, then the first massag
housed within the upper casing faces frontward, and
uppercasingisraisedawayfromthelowercasing,

massaging member housed within the upper casing fac

4. The leg massager according to claim 2 or claim 3
whereinthedrivingmechanismdrivestheuppermas

system and the lower massaging system together.

5. The leg massager according to claim 4,
whereinthedrivingmechanismcomprises:adriving
that produces output of a rotatably driving force;
transmission shaft that inputs the rotatably drivin
outputtedfromthedrivingmotortotheuppermassa
andalowertransmissionshaftthatinputstherota
force to the lower massaging system,
and wherein the upper massaging system is driven u
therotatablydrivingforcetransmittectheretathr
transmission shaft, and the lower massaging system
under the rotatably driving force transmitted there

the lower transmission shatft.
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6. The leg massager according to claim 5,
wherein the upper massaging system comprises: a

horizontallyorientedfirstrotationshaftwhichro

a rotatably driving force from the upper transmissi

gpairotight-handandeft-handirsimassaging

atanintermediate partofthefirstrotationshaft

first massaging members being movable close to and

eachotherunderarotatablydrivingforceexerted

rotationshaftforsqueezablyholdingtheuppermas

area,andafirstconversionsectionthatconverts

driving force of the first rotation shaft into mutu

approaching and separating movement of the paired r

and left-hand first massaging members.

7. The leg massager according to claim 5,

wherein the lower massaging system comprises: a
horizontallyorientedsecondrotationshaftwhichr
a rotatably driving force from the lower transmissi
a pair of right-hand and left-hand second massaging
located at an intermediate part of the second rotat
the paired secondmassaging membersbeingmovablec
away from each other under a rotatably driving forc
bythesecondrotationshaftforsqueezablyholding
targetareaincludingatleastthefoot;andaseco

sectionthatconvertstherotatablydrivingforceo
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rotationshaftintorockingmotionofthepairedri

left-hand second massaging members.

8. The leg massager according to claim 6,
wherein the rock shaft and the first rotation shaf

implemented by using one common shaft member.

9. The leg massager according to claim 3,
whereintheuppermassagingsystemhasapitchadj

mechanismcapableofchangingadistancebetweenth

massaging members by moving at least one of the pai

massaging members in a horizontal direction.

10. The leg massager according to claim 7,
whereinthelowermassagingsystemhasapitchad;

mechanismcapableothangingedistancebetweerth

massaging members by moving at least one of the pai

massaging members in a horizontal direction.
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