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'SPECIFICATION
MASSAGING DEVICE

BACKGROUND OF}THE INVENTION
Field of the Invention ﬂ#' |
The present invention :é?iates to a massaging device for
performing massagé of & human ﬁfﬁdy by performing expansilon and

shrinking of alr bags.

Description of the Prior Art

A massaging device for p'e-:?-::ferming massage of legs or arms
by performing-expansion and sh,!:inking of air bags is disclosed
in Japanese Patent Applicatio;x Lajid-Open Publication No.
8-89540 (1996). This device :Ls arranged, as shown in Fig. 31,
in that concaved grooved port:!.tf:n’s 91 for receiving portions
of & human body to 'be maésaged éhdh as legs or arms are formed
at a body 90, and in that aii bags 92, 92 are respectively
attached to inner surface on th’gjf'_'i_ight and left of the concaved
groove portions 91 wherein the '_ps';ox;tions to be massaged located -
at the concave portions 91 are'e;fimulated through pressurizing
by making the air bags 92, 92 p.ﬂ;i'f.orm expansion and shrinking.

The concaved groove porvions 91 that are formed in the
body 90 made of rigid material. are requlred to assume a large
wildth in view of large indiviad fzél'l differences in thickness of

arms or legs of human bodies. -husg, in performing pressurizing
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stimulation of portlone to be massaged such as arms or legs
by performing expansion and shrinkage of the air bags 92,
feelings of massage pf ‘a pe?éz?ﬂ'having thick portions to be
maésaged and those of a persorf _t_zaving thin portions to be
massaged differ from each otne;%l. Further, it is difficult to
provide a massage device that ean be conocurrently used for legs

and for arms.

SUMMARY OF MHE. INVENTION

Thu_g , it is an objéct oi the present invention to provide
a massage device that can perf&m pressurizing stimulation in
a favorable manner by performinq expansion and shrinking of
air bags irrespective of thickness of portions to be massaged.

It is another object of ﬁhe present invention teo provide
a massage device with which & psrson can easily be massaged
and with which high massagi::. effects can be achieved.

A massage device accor-ﬂi;hg to one preferred embodiment
of the present invention is cmiﬁprised of supporting.bcdies,
strap bodies formed of pliablcsiﬁ.:.nxaterial and which both ends
are respectively attached to thaf.:lsupporting body such that they
assume U-shaped sections, air tags that are arranged at inner
surface sides of the strap bodj;a-..?s for receiving portions of
a human body to be. massaged s-'f..mh_ as legs or arms, and an air
supply means for making.the ei.r bags perform expansion and
shrinking. . c :
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In such a massage ﬁeviée in case portions to be massaged
are located in the concaved‘gféove portions that are formed
by the etrap bodiles for of pliable material the strap bodies
are made to assume shapes thai. fit alo:xg shapes of the portions
to be massaged to thus hold the_ yortions to be massaged on the
strap bodles. By performing e.xgzﬁnsion and shrinking of the air
bags in this condition, pressuxieing stimulation can be applied
to the portions to be massa: 4 .irrespective of thickness of
the portlons to be massagadu_iz'

These and other object&ﬁ;nd many of the attendant
advantages of this 1nvention'will be readily appreciated as
the same becomes better-undeﬁ;;uod by reference to the
following detailed descripticn when considered in connection
with the accompanying drawing..

BRIEF DESCRIPTIN "-=0.1~" THE DRAWINGS

Fig. 1 is a view éhowing@an embodiment of the present
invention wherein (a) is;a diagépal view. (b) a developed view
of the air bags, and {(g) a frost view showing a condition of
use. | :

Fig. 2 1s a view showing;strap bodies and air bags
according to another embodim&ht.of the present invention .
wherein (a) is a developeg plén ;ﬁ;ew, (b) a developed sectional
view, (c) a sectlional view shoﬁing a condition of use, (d) a

developed sectional view at the.time of expansion, and (e) a

i . &

is Sheet Has Been Replaced

\\II\Il\ \IIIH | \I\ Il

o]

el



' ! BN

sectional view showing a ccondition of use at the time of
expansion, T
Wi

Fig. 3(a)(b) are relpectively a developed plan view

“vm '

showing strap bodies and air bags according to still another
embodiment. o

Fig. 4(a)(b)(c)(d) are a developed sectional view of the
strap bodies and air bags as sﬁéwn in Fig. 3, a sectional view
showing a condition of use, @ feveloped sectional view at the
time of expansion and a sectional view showing a condition of
use at the time of expansion.a?

Fig. 5 iz a view showi-n; strap bodies and air bags
according to still another emg{odiment, wherein (a) is a
developed sectional viéw, (b} a sectional view showing a
condition of use, (c) al-'develo.p'ed secticnal view at the time
of expansion, and (d4) a sectional view showing a condition of
use at the time of expansion, e

Fig. 6 1s a view showing strap bodies and ailr bags
according to still another embodiment wherein (a) 1s a
develoPed sectional v;l.ew and (..-}q) 8 developed sectional view
gt the time of expansion.

Fig. 7 is a view showing'j'ss;rap bodies and air bags
according to still another embodiment, wherein (a) is a
developed sectional view, (b) .a sectional view showing a

condition of use, (c) a develgﬁéd gsectional view at the time

of expansion, and (d) a section_al view showing a condition of
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use at the time of expansion."

Fig. 8 is @ View showing strap bodies and air bags
according to still another émioaimeng. wherein (a) is a
developed sectional view, (b)éa sectional view showing a
condition of use, (c) a'develgged sactional view at the time
of expansion, and (d) a sectional view showing a condition of
use at the time of expansicx.

Fig. 9 is a view showiug strap bodies and air bags
according to still anotherf&mgoﬁiment, wherein (a) is a
developed sectional view, (b)&@ sectional view showing a
condition of use, i(c) a dsvelubed sectional view at the time
of expansion, (d) a sectional.-?iﬁw showing a condition of used
at the time of expansion, and. {®) an explanatory view for
explaining actions accompanyiﬁg variations in entire length
of the strap bodies. |

Fig. 10 i3 a view showing strap bodies and air bags
according to still another emﬁéﬁiment, wherein (a) is a
developed sectional view, (b}gﬁ sectional view showing a
condition of use, (c) .a devel.r-1 sectional view at the time
of expansion, and (d) a secticnal view showing a condition of
use at the time of expsnsion. .

Fig. 11 is a view .show.ing strap bodies and air bags
according to still another emngdiment, wherein (a) is a
developed sectional view, (b):e sectional view showing &
condition of use,. {c) a,develuégé sectional view at the time
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of expansion, and (d) ﬁ;sectiégél view showing a condition of

t

us¢ at the time of g;pansio#f?T
i Fig. 12 is a diagonal Jﬁéw showing still another

embodiment. | o 'i;

Fig. 13 is a plan w.;iew slaovii.ng still another embodiment.

Fig.:14 is a view shoﬁiﬁg still another embodiment,
wherein (a) is a,diagonal.view aﬁd (b) (o) respectively a front
view. | e

Fig. 15 is a schematic §;ctional view showing still
another embodiment. | “EA |

Fig. 16 is é schematic é;ctional view showing still
another embodiment. | |

Fig. 17 is a schematic sgct;ogal view showing still
another embodiment. |

Fig. 18 is a schematid,ééétional view showlng still
another embodiment,

Fig. 19 is a;schematic ;;qtional view showing another
example of a still another émﬁ%diment;

Fig. 20 is a scheﬁatielaactioﬁal view showing still
another embodiment.

Fig. 21 is a 'schematic wectional view showing still
another embodiment.

Fig. 22 is a diagonal Qi;w showing still another

embgdiment.

Fig. 23 1s a plan view showing still another embodiment.
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Fig. 24(a)(b) is an 'éxﬁiénatgry view for explaining
timings for expansion and shfiﬁking of each of the air bags
in the massage device as sho;% in Fig. 22 or Fig. 23,

Fig. 25 is ; vieé showiﬁ% stiil another embodiment,
wherein (a) is a plan viéw, (bj a, front view and (c) a sectional
view. _b

Flg. 26 1s a diagonal viev} of a chair comprised with the
massage device according tojﬁge.present invention.

Fig. 27 1s a side view showing main portions of the chair
as shown in Fig. 26. ' .

Fig. 28 is a éide view shkowing main portions of the chair
as shown in Fig. 26.

| Fig. 29 is a front view sheﬁwing main portions of the chair
as shown in Fig. 26 whéreinbﬁhé-ﬁaséage device is in an
acgumulated condition. :

Fig. 30 is a front view55£:the massage device as shown
in Fig. 29. .=

Fig. 31 1s a diagonal viﬁw of a prior art.

DESCRIPTION OF THE EREFERRED EMBODIMENTS
Embodiments of the prevent invention will now be
explained. The massage devicé és shown in Fig. 1 is designed
for massaging calf portions of bﬁé.th legs of a human body. Three
plate-like supporting bodies léi:gre arranged in a rising manner

from a bottom plate 13 ut spedified distances and in a
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su?st;ntially parallel ma.nner; Respective end portions on
both sides of strap bodies 3, '3"&:-5cmed- of pliable material such
as fabric or urethane mat are.'l‘jﬂfixed to upper portions of
respective neighboring supperting bodies 14, 14 and are
suspended as to form U-‘ll.'laper’I nuctions.

Air bags 2 for massag-.!.z.r\g zre respectively attached to
opposing right and left later'a:_l, zurfaces at inner surfaces of
each strap body 3. These air -?;wa.gs 2 are connected to an air
supply means 4 including an a;i.x}, vump and a discharge valve by
means of pipes 40.

Each of the strap bodies i cnntact the supporting bodies
14 only at their end portions an(. remaining portions hang in
the air. Thus, in‘case porti,ené to be massaged 9 are located
on the concaved groove pbrtic-.ns'; 1 that are formed by the strap
bodies 3 having U-shaped sections, the strap bodies 3 are
deformed owing to their .pliablé vharacteristics so as to fit
along outer shapes of the-portioii?s to bamassaged 9. Therefore,
by making the air bags 2 expand, the portions to be massaged
9 can be sﬁrrounde'd from the :r:ig‘.nt and left irrespective of
the thickness of the porti,ons poie) ba xnassaged 9 such that suitable
stimulation can be - applied t\,ereto.

Each strap body 3 may bggformed with three air bags 2
on the right and left and at the center, as shown in Fig. 2.
In the drawing, 25 denotelépertuﬁgs towhich pipes are connected.

It is also possible to employ an: arrangement in which a single

I
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a:Lr bag 2 1s provided tnat extends from the right to the left
in a bridging manner. In this case, piping arrangements can
be simplified. Howeverl. in cae;‘e of providing a4 single air bag
2, it is prefereble to employ an air bag including twe right
and left alr chambers 20 20 that are connected to each other
as shown in Fig. 3 and Fig. 4. ‘or an air bag including three
right and left air chambers 20. 20, 20 that are connected to
each other as shown in Fig. 5.

In these cases, sectional areas of each of air passages
21l that perfoxrm connecting between each of the alr chambers
20 are made to be smaller than _s_eotional areas of each of the
alr chambers 20. With this .ar:rangement, force which forces
each air bag 2 assume a plate-like shape is weakened so that
fit between the a:l.'r bags 2 andi";;_-.the portions to be massaged 9
can be improved. Consequently. the portions to be massaged 9
can be prevented from being lifted but enclosed by the air bags
2 so that suitable maseaging.oen.be performed. It should be
noted that such air passages 21 of small sectional areas could
be easlly formed by. forming .tha.-'.rtnocompress1on-bonded portions
22 or the like at the alr bags.as shown in Fig.3.

It is also possible to form contact surfaces of the air
bags 2 on a side at which they contact the portions to be massaged
9 and surfaces on an opposite ,.side thereof of different
materials, In case surfaces on_. the oppoeing gide are formed

of a material which Young's modﬁ_lue are large and are thus of
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high rigidity than that of a material employed for forming the
c_:o:iatact; surfaces,. o:'tﬁé surfaces on the opposite side are
formed of non-elastig material, degrees of expansion with
respect to the portions to be maéS&ged 9 at the time of expansion
of the air bags 2 are 1ncreaéa:fﬂ. Els shown in Fig. 6. Therefore,
diffusion of force prels.gurin;{._". the portions to be massaged 9
can be decreased to thei:eby 1m§}:ove transmitting efficiency.
It 1s also possible fo %r;;vloy an arrangement in which
non-elastic bodies 26 made of éabric or the like are lined to
the air bags 2 as shown in Fig 7 to thereby restrict expansion
of surfaces on the opposite sidé #ith respect to the portions
to be massaged 9. In this cisu, expansion of the air bags 2
in outward directions can be .i;festricted whereby the
transmitting efflciency. is :Lm;gfcved. Further, it is also
possible to employ an arrangeniént as shown in Fig. 8 wherein
each air bag 2 1s formed: such _ﬁﬁat it assumeé a shape that is

anisotropic with an expa'nsion v&ke in a normal linear direction

of inner surfaces of each strap body 3 being large.

As shown in Fig. 9, thy air bags 2 and strap bodies 3
may be integrally formeq. That.is, members constituting the
alr bags 2 themselves may als:~ constlitute the strap bodies 3.
In this case, L'<L is satisfi.s;ﬁ. wherein L denotes an entire
length of each strap body 3 witbﬁsl.the alr bags 2 being in shrunk
conditions and L’ an entire length of sach strap body 3 with

the air bags 2 being in expand=«d:.conditions. Accordingly, in
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case the air bags 2 are expaliaed, force F for clamping the
4l

portions to be massaged 9 1s generated owing to the shrinkage

of the entire length whe:;eby m@ssaging_ effects can be increased

through this force in combina*tion with the pressurizing caused

'th:;:ou'gh expansion of the ai.!: bags 2,

While it may happen tt}agf.ng sufficient pressurizing
stimulation can be appli.ed o_wiﬁg to.the fact that portions to
be massaged 9 are liftedaccoméénjring the expansion of the air
bags 2, this can be pre‘}ented ;’;nmy.proiriding a fixing means at
each of the strap bodies 3 for fi-;irig the portions to be magsaged
9. The fixing means as exemps rily shown in Fig. 10 is a £ixing
belt 50. A tip of the fix:!.ng helt 50 which base end i1s attached
to one end of each of the stra;;.?.ﬁddies 3 is comprised with an

engaging means 51 such as a shaet like fastener for providing

‘engagement at the other end of.. the strap bodies 3.

I
Fig. 11 shows an example.in which the fixing means are

alr bags for fixing 52 p:ovidec_ir_,-pz_coximate to both ends of the
strap bodies 3, The air. bags ffo'r fixing 52 that are expanded
and shrunk simultaneously with the air bags 2 are formed to
cover upper surface sides of the portiocns to be massaged 9 at
the time of expansion. With ﬁilis arrangement, lifting of
portions to be massaged 9 can -,.i:e prevented.

In another embodiment as“f:illuitrated in Fig. 12, the
supporting bodies 14 are foi:‘med :bf plpe frames while the strap

bodies 3 and air bags 2 are simil to those of the previously

cig .
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described embodiments. _é Such an arrangement isz advantaged in
terms of prov:Ld:Lng a light-weighted structure. Portions to
which the strap bodies 3 are attached are preferably formed
to assume shapes that fit along shapes of portions of a human

body to be massaged 9. An exemple thereof is shown in Fig. 13.
These portions assume shapes ;hat suit legs that become
narrower in approaching tip'pdfiions (calf portions). Due to
the improved fit between the ain bags 2 or strap bodies 3 and
the portions to be massaged 9, response speed that can be felt
by the portions te be me'ssaged.ifs\by performing expansion and
shrinkage of the air bags 2 can \':.e made favorable. In addition,
the rate of force transmittea tp the portions to be massaged
9 can also be increased. |

Fig. 14 shows a massage deiri.ce wherein intervals between
the supporting bodies 14 to whish both ends of the strap bodies
3 are attached are variable. In the illustrated example, the
eupporting bodies 14 at both eﬁd sldes out of the three
plate-like supporting bodies \4,are coupled to the bottom plate
13 by means of hinges. | Thus, _i'he:;ﬁ:ceptable :fa.nge of thickness
of portions to be massaged 9 can be increased.

In the massage device af ,;;eiaawn in Fig. 15, at least one
end of the strap bodies 3 is cennecte\d to the supporting body
14 via a slide mechanism 6 that s formed at the supporting
body 14. The slide mechanism 6 .is comprised of, e.g. an air
bag or an air cylinder wherein .the strap body 3 is attached
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to a tip end portion thereof t.n;at performs sliding movements.
By employing such a glide mec:ha;zi.sm. the interval between both
end portions of the strap body 3 can be varied so that aperture
widths can be adjusted as tc¢ 'git a thidkness of the portion
to be massaged 9. This adjusfﬂent also makes it possible to
increase contact areas of thei.ﬁ_rair bage 2 and the strap body
3 with respect to the portionﬁ to be massaged 9. Thus, most
favorable massage can be consf.érztly performed irrespective of
a thickness of portione.to ba.r..ssaged 9, and transmitting
efficiency of force can alsa:x he. improved.

In the massage dev-j‘.ce ok .shown in Fig. 16, a tip portion
of the slide mechanism 6 is p:':,-ésrided with a pressure sensor
60 for measuring a pressure geﬁe;*ated between the strap body
3 and the slide mechanism. Bg;.making the slide mechanism 6
perform sliding movements in up active manner in accordance
with output values of the presé.mve sensor 60, the portion to
be massaged 9 can be made to “*'*t against the air bags 2 at a
continuously constant force =lso during massage.

The sliding mechani__.sm-s.ﬁ'éy' also be an arrangement that
does not performsliding movemen-.it—s in an active manner. In this
case, the slide mechanism 6 ma'y be formed with a retractilon
preventing mechanism Gleéuch 'a%;s,a latchet as shown in Fig. 17,
so that positions that haye beenipcsitioned at an initial stage
after starting maséagemay be maintained also during massage.
With this arrangement, it caa be prevented that the slide
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mechanism 6 is pushed back owing to repulsive force from the

po:;t.iqn to.lée ‘massaged 5 It.la of course possible to provide
the retractlon preventing xﬁg'gi;ﬂism 61 also at a means
:l.ncluding an air cyl:l.nd:g; or ;he like for performing sliding
movements in an active .mann.a;'::*i;j .

The massage device as éf;bwn in Fig. 18 i1s arranged in
that the bottom plate 1_5 is sd;ported by means of a rotating
shaft 17 such that the bottom p::.;tr,a may be reversed upside down.
When out of use, the subétantiéily £lat bottom surface of the

bottom plate 13 is faced up" b’lj;'...the reversing such that the
surface employed for ma.ssag.e' can be hidden.

While massage 1is performi;d by performing expansion and
shrinkage of the air bags 2 ::.n each of the above-described
massage devices, a separéte mas;éging means may be additionally
provided. For instance, blocdstream stimulating effects
owing to heat can be o'b'tained;:by arranging a heater 42 for
warming air supplied to the '-a:i.:";-.bags 2 or heating means such
ag electric heater wireé that} are embedded in the air bags 2
or strap bodies 3 for warming tn:aigé as shown inFig. 19. Further,
bloodstream stimulating effects;.@‘ning to vibrating massage can
be obtained by arranging a vi.h?iator 43 to the air bags 2 or
strap bodies 3 as shown in Fig.. 2._0 or by arranging the vibrator
43 to the supporting bodies 14 ‘..&-._bottom plate 13) as shown in
Fig. 21. | i

The massage device..a.s Shd%l:"!. in Fig. 22 is provided with

M
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a plurality of air bags 2;, 2;, 2: which are attached to the
inner éurche of the strap bgdieg 3. These alr bags 2:, 2;,
zglare.aligned in the lcngitu&inal'di:ection of massaged
portioné of a human body suChigzllégs or arms recelved by the
strap bodies 3. Thes_e. air bags 2;, 22, 23 are arranged such
that they can be separately expsnded and shrunk by the air supply
means4. Hereinafter, the abovéfmentioned longitudinal
dirsction is referred to as axisl direction.

Both right and left en?s.znd the central portion in a
lateral direction of each strup body 3 are fixed at upper ends
of supporting portions 14 whiéﬁ are rising upward from both
right and left ends and a centr&ijportion in a lateral direction
of the body 10 formed of pipe fx:f;ames such that the strap bodies
are suspended between the suppdrting'portions 14,14 to assume
U-shaped sectilons.

The air bags 2;, 2:, 2. are respectively attached to
opposing right and left laterzl surfaces of inner surfaces of
the strap bodlies 3 whereln they e;re aligned in axial directions
of the concaved groove portionsfl. While the air bags 2;. 22,
2; are illustrated in Fig. 22 es.:to be of a single air chamber
structure, respectivelyf-they“ﬁay also be formed to include
a plurality of air chambsrs that are divided in longitudinal
directions of the strap bti:dies 3.a¢ shown in Fig, 23. However,
in view of decreasing the nuﬁbeﬁ:of piping between these and

the alr supply means 4, it is @referable that each of these
15
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air chambers be mutualiy in linkage with each other.

The air bags 2;, 2i, 2 tixat are aligned in the axial
direc';ions of the concened gx‘iﬁ_;ezre portions 1 do not
simultaneously perform expanaign and shrinkage. Rather,
after expanding only air bags 21 the air bags 2; are expanded
whereby two air bags 2;, 2; are 4‘1 an expanded condition as shown
in Flg. 24(a), and thereafter, ;1-;.- bag 2; is expanded such that
all of the air bags 2., ..23, 2y are expanded whereupon all of
the air bags 2;, 2;, 2; are a\.r.tink. By arranging the ailr bag
2, to be at the side of the tip porcion of a leg, the pressuring
stimulation performed by'experi;ion of the air bags 2;, 2, 2:
is made to be a milking’ massa.ée.

- In addition to the above'nethod of gradually increasing
the number of air bags 2;, 2;, 2 that are to be expanded from
one end side to another end sid.e:.,e.. it ie a8lso possible to employ
an arrangement as shown in Fig.»é%(b ) wherein the air bags are
sequentially switched for expansion from one end side to
another end side in an axial direqtion. It is also enabled in
this case to perform milking ma #sage for pressurizing veins
through pressuring from.a tip end of a body to a base end of
the body.

In case a pluralify of a_li.r'- bags 2;, 2;, 23 are aligned
and expanded accordinglf.' cleerences are formed between these
air bags 21, 22, 23 in proximity,«pf each end portion of the air

bags 21, 2z, 2i3. Such clearances ;nay cause portions to be formed

i
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at portions to be massaged 9 which are not pressurized or which
can only receive a sma:_Li_ amount. qg‘:pre_ssure even through the

[ I

portions to be massaged 9 are -ibzﬁ't'ed wlthin the concaved groove
portions 1. | ) ﬁr '

Thus, the ma"ssage device;:f;s shown in Fig. 25 is arranged
in that the plurality of air 'bﬁgs 21, 22, 23 that are aligned
in axial directions of the gomcaved groove portions 1 are of
nesting arrangemeht. That 43..the air bag 2; is aoq_umulated
in the air bag 2s, and the air bag 2; further accumulates the
alr bag 2;. Note that the inngg-air bags 22, 2;, are located
at one end side of the outer a:l:r bags 23, 22, and the air bag
2; as well as a portion of the‘;ﬁ;outer’ air bag 2;, 2; at which
the inner air bags 2z, 2;, are nf_at lodated are aligned in this
order in the axial direction c{f. the concaved groove portions
1. |

In this massage device, it can be achlieved, besides the
effect of performing miiking'ngésage by utilizing expansion
and shrinking of the air bags 21,22. 2; in the sequence as ghown
in Fig. 24(a)_, that owing to tha fact that no clearances are
formed between the air bags 2, 23, 23, 1t can be prevented that
portions that are not presssurize’ or that receive only small
pressuring force are elimineced.

Figs. 26 to 30 show a clxair: 8 which is provided with any
of the massage devices gccprd,{;ig to the above-described

embodiments at a tip end portion of a seat portion 80 thereof.
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Tho chair 8 is comprised o:E a frame 81, a seat portion 80,
armrests 82 and a back portion 83 provided to be in a freely
reclining manner. The massaga‘ldevioo is arranged in that the
supporting bodies 14 are i‘ormed oF pipe frames that are attached
to the frame 81 by means of @ "azy tong mechanism 85.

In case the lazy tong mecharism 85 is shrunk, the massage
device is accumulated below n front-end portion of the seat
portion 80 as shown in Fig. 27. . In case the lazy tong mechanism
85 1s expanded, the massage d%:'iéic'e is located in front of the
seat portion 80. In this marasr, it can be switched between
a condition in which the masss\é.;;;rsz device is located in front
of the seat portion 80 2nd in \M'!ch the massage device is an
accumulated condition below the front-end portion of the seat
portion 80.

In such a case, it is jteferable that another massage
device be incorporated within Lhe back portion 83 of the chair
8 for performing massage of siiéix!.der, back or waist portions
of a human body. In thie mann=x, it can be achieved for quite
a favorable arrangement .;_in:wh-:*:iih mastage of back portions of
the human body is perfcrmed : . eridition to massage of leg
portions and thus relaxing t»- human body through massaging.

The supporting boéies }i.sre for supporting the strap
bodies 3 comprised with air baéélz in a suspending manner as
shown inFig. 30 wherein ocbjects to he massaged are calf portions

of legs. Thus, the supporting bo;gi es 14 are accordingly formed,
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as shown in Fig. 29, in that 1ntervals between tip end sides
(lower side in the drawing) axe ‘made narrower.

Itshouldbenotedthatwﬁiiéthemassagedeviceaccording
to the present invention is forméd as a feet mounting rest 82
in each of the iliustréfed emﬁodiments, it is also possible
to arrange the massage deviée;gfor instance, at arm rests 82
for performing massage'of arﬁ#ﬁor at any other portion.

As explained so far, the ;;xa_ssage device according to the
present invention is compriseé of supporting bodies, strap
bodles made of pliable material that are respeoctively attached
to the supporting: ‘bodies at both end portions thereof so as
form U~shaped sections, alr bags attached to inner surface
sides of the estrap bodies for fece1ving portions of a human
body such as legs or arm thaf are to be massaged, and an air
supply means for performing exp;nsion and shrinking of the air
bags. 5

With this arrangement, in case portions to be massaged
are 1ocated at concaved groove portions that are formed by the
strap bodies made of pliable"material, the portions to be
massaged are held on the strapﬁbudies while the strap bodies
assume shapes that £it along ﬁhapes of the portions to be
massaged. By performinglexpanéign and shrinking of the air
bags 1n thils condition, pressu;é'stimulation can be applied
to portions to be massaged irégépective of the thickness of

the portions to be massaged. fﬁurther, the strap bodies

L
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suitably fit against the portions to be massaged by simply
mounting porticns to be massaged on the strap bodies, whereby
pressure stimulation can ‘be applied to the portilons to be
massaged in a constantly faverable manner,

When the air bags are arr:;.nged in that they include a
plurality of air cha.mbsﬁs tbat are mutually in linkage with
each other, it is enabled to ﬁsci'ease the number of air piping.
Further, in case the sectiongj;;éreas of the alr passages for
connecting respective air cham;srs are set to be smaller than
the sectional areas of the a*r chambers, £itting
characteristics of the air baa!fs with respeoct to the portions
to be massaged can be improved,

Force can be reliably transmitted to the portions tc be
magsaged upon supply of. air to;the alr bags in case of
arrangements in which rigidity of surfaces of the air bags that
are located at the opposite si&é with respect to the contact
surfaces contacting the portiz;iis to be massaged 1s set to be
higher than that of the contact .-gi.:.rfaoes, in which the surfaces
of the air bags that are loce.:.e¢ at the opposite side with
respect to the contact surfauss contacting the portions to be
massaged are formed of non-eluwstic material, or in which the
alr bage are anisotropic whers_i.;x:..an expansion rate in a normal
direction o§ inner surfaces o&sfthe strap bodies is large.

When employing an arrang;ment wherein in the air bags

are uniformly formed with the ;s?;:wrap bodies, the entire length

e
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of the str;p bodles is snortaﬁed accompanying the expansion
of the air bags, so that clamﬁing force acts on the portions
to.be massaged to im?rovg maééaging effects.

On the other hand, in case of an arrangement in which
the strap bodles are formed.wifh fixing means for fixing the
portions to be massaged such ag belts or alr bags for fixing,
1t can be prevented_tha_t the z.-'.n.":t-ions to be massaged are lifted
so that massaging effects‘are.&ecréased. Especially in case
of employing the air bags for éizing as the fixing means that
are expanded and shrunk.simultﬁneOusly'with the air bags that
are provlided proximate to boili ends of the strap bodles,
operations for fixing can be eliminated.

In case of forming.'the stf@parting bodies of pipe frames,
it can be obtained for a lighﬁykeighted structure.

In case the shapes of poriions of the supporting bodies
to which the strap bodies are_éitadhed are made to fit along
shapes of portions of ainumangﬁody to be massaged, fitting
characteristics of the strap;bodies and the air bags with
respect to the portions to be massyged can be further improved.
Consequently, force cansbe tragsmitted to portions to be
massaged in a more reliabiy mm::zer and at a favorable response
speed to thereby improve massaging effects. In case the
intervals between supporting bcdies are varlable, the capacity

with respect to the thickness of the portions to be massaged

can be further increased. : '_a;_ .
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In an arrangement where:Ln end portions of the strap bodies
are fixed to the lupporting body by means of a slide mechanism
provided at the supporting boéy, fitting characteristice of
the strap bodles and the ai:'bags 'with respect to the portions
to be massaged can be furtner._.mproved. With this arrangement,
force can be transmitted to portions to be massaged in a more
rellably manner and at a fafdngnle response speed to thereby
Improve massaging effects.

In the above case, when an'{ployi_ng an arrangement wherein
the slide mechanism ig arrangeg‘to comprise a8 pressure sensor
at its tip and displacements are ina.de_ in accordance with outputs
of the pressure sénscr,:the.ainubags are made to fit against
the portions to be massaged at .a constant force also during
massage. In case the slide nénnanism is provided with A
retraction (preventing) mechanism, the slide mechanism can be
prevented from being pushed hsgk owing to repulsive force
during massage. B "

On the other hand, in an.arrangement in which the
supporting bodies are formed s« tobe rising from a bottom plate
having a substantially flat bettom surface wherein the bottom
plate 1s supported by a rotatinégshaft for reversing the same
upside down, the bottom plate_nan be reversed to provide an
improved design when out of u#;.

In case the alr bags are arranged with heating means fnr

warming air to be supplied to tl-va air bags or heating means

-
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are arranged for warming the a:l.r bags or strap bodies,
bloodstream stimulating eff,ect:; owing to heat can be achieved.
In an arrangement in which.vlbpators are attached to the air
bags, strap bodies or supporting bodies, bloodstream
stimulating effects owing t«~ vibration can be achleved.

In an arrangement in wiich a plurality of air bags are
aligned in axial directidns of the concaved groove portions
wherein sach of the ailr bags ;i_:r.-e individually provided in a
freely expanding and shrinkinsj' manner, varlous massaging
methods can be obtained by varying timings for performing
expansion and shrinking of eacit ol the air bags to thus perform
massage in a more effective mannrer.

In this case, when the plurality of air bags that are
aligned in axial directions ef{ the concaved groove portions
are formed to be of a nesting grrangement, that is, in which
inner alr bags are digposed with,in outar air bags at end portion
sides thereof, no ¢learances a2tg formed hetween the alr bags.
Thus, it can be prevented that ynrtions are not pressurized
or that portions receive onl'’ a.small amount of pressure by
the air bags at the time of erpansion thereof over the entire
portions to be massaged that ars located in the concaved groove
portions. _ "

In case the actions of th’e air bags for performing
expansion and shrinking are such that the air bags to be expanded

are gradually increased from ene end side to another end side

e
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in the axial direction or such 'Ehat the .a:Lr bags to be expanded
are sequentially switche¢ from one slde to another end side
in the axial direction, milki.ng maslage for pressurizing veins
can be rellably achieved by per foming pressurizing from a tip
portion of a human body to a vase portion of the human body,
In cage the massage deviéé'of the present invention is
formed as a footrest of a chair incorporating therein a
dlfferent massage:device, masgage can be performed by the
massage body with respect to an upper half of a human body while
applying favorable pres_surizi.;ig stimulation to the legs.
While the preferred embidimente of the present invention
have been illustrated in detdi_,'i;_,: it should be apparent that
modifications and adaptations .:i_;o:_(of?) those embodiments may
occur to one skilled in the art without departing £from the scope

of the present invention as setiforth in the following claims.
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What 1s claimed is:

1. A massage device. wherein the massage device
comprisee supporting bodiee, ;tiap bodies made of pliable
material that are attached to the supporting bodies at their
ends to form U-shaped sectiens. alr bags provided at inner
surface of strap bodles for receiving portions of a human body
such as legs or arms to be massaged, and an air supply means
for expanding and shrinking of the air bags.

2. The massage deizice _adco.rding teo Claim 1, wherein the
strap bodles are suppotted by:the supporting bodies in a
suspending manner.

3. The massage device éncarding to Claim 1, wherein
mutually independent air bega.nre disposed on right and left
of inner surfaces of the straﬁfbodies.

4. The massage device adEOrding to Claim 1, wherein the
alr bags are formed of n plurality of air chambers that are
mutually in linkage with eanhh;ther.

5. The massage device auscording to Claim 4, wherein
sectional areas of agir passaqe;.eonnecting between the air
chembers are smaller than seetional areas of air chambers.

6. The massage device aéenrding to Claim 1, wherein a
rigidity of surfaces of the air hégs opposite to contact surface
on a side at which the_y contact portions to be massaged iz larger
than a rigidity of the ccntact;surfaces.

7. The massage device agcording to Claim 1, wherein

$o
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surfaces °:f the air bags 'oppos.iie to contact surfaces on a side
at which they contact portion; to be massaged are made of
non-elastic material.

8. The massage device adac;'gfg.ng_to Claim 1, wherein the
ailr bags are anisotropic éﬁch ina,f an expansion rate in a normal
linear direction of inner surfaces of the strap bodies is large.

9. The massage device gcourding to Claim 1, wherein the
air bags are uniformly formed ¥ith the gtrap bodies.

10. The massage device aécording to Claim 1, wherein the
strap bodies are provided with fixing means for fixing the
portions to be massaged. -

1l. The massage device.éﬁuording to Claim 10, wherein
the £ixing means are air bags for fixing that are simultaneously
expanded and shrunk with the air bags that are provide proximate
to both ends of the strap bodies.

12. The massage device adcmrding to Claim 1, wherein the
supperting means are formed «f plpe frames.

13. The massage device according te Claim 1, wherein
shapes of portions of the suppu;::_.t:l.ng means to which the strap
bodies are attached are formed to £it along shapes of portions
of a human body t¢ be massaged:

l4, The massage dgviqe ascording to Claim 1, wherein
intervals between supporting b:éd.ies are variable.

15. The massége device gccording to Claim 14, wherein

an end portion of each strap bn:iy;is attached to one supporting
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body by'megns of a slide mechan;sm attached to the supporting
body. I

16. The massage device éﬁéording to Claim 15, wherein
& pressure sensor is providedata fip end of the slide mechanism
and the slide mechanism is dispigced in accordance with ocutputs
of the pressure sensor. N

17. The massage device:;ccording to Claim 15, wherein
the slide mechanism 1is prbvided with a retraction preventing
mechanism.

18, The massage device agﬁdrding to Claim 1, wherein the
supporting bodies are fd:med téibe rising from a bottom plate
having a substantially flat bditom surface and wherein the
bottom plate is supported by éwrotating shaft for reversing
upside down. B

19. The massage device acnording to Claim 1, wherein
heating means for warming air that is supplied to the air bags
are provided.

20. The massage devicé édcording to Claim 1, wherein
heating means for waiming theaéir bags or strap bodies are
provided. '

2l. The massage device according to Claim 1, wherein
vibrators are provided that are attached to the air bags or
strap bodies,

22. The massage device according to Claim 1, wherein

vibrators are provided that are,attached to the supporting
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bodies.

23. The massage devicé éccording to Claim 1, wherein a
plurality of air-bags'are'provised as to be aligned along the
portions of a human body §ucq';;_leg$ or arms received by the
strap bodies at inner surfaces of the strap bodies, and wherein
the air bags are provided to Be individually expandable and
shrinkable in a freely mannerx.

24. The massage device acrcording to Claim 23, wherein
the plurality of ailr bags.az# of nesting arrangement, and
wherein inner air bags ére dispcsed at an end portion side of
outer air bags. “

25. The massage device éncording to Claim 23, wherein
the plurality of air bags are gtadually expanded from one end
side to another end side. |

26. The massage devicezacaording to Claim 23, wherein
expansion of the plurality of »ir.hags 1s sequentially switched
from one end side to another.gﬁd side.

27. The massage device ;zadcarding to Claim 1, wherein the
masgage device 1s formed as a foc;t.v:est of a chair incorporating

another massage device.
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