1 SPECI FI CATION  MASSAGE MACHI NE Technical Field
[ 0001] The present invention relates to a nassage
machi ne. Background Art [0002] Japanese Patent
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The present invention relates to a massage machine.

Background Art
[0002]

Japanese Patent Laid-Open No. 2003-7%9687 discloses a
massage machine for performing a massage based on a sound
signal.

Japanese Patent Laid-Open No. 2003-79687 discloses an
alr massage machine including air bags, a supply and exhaust
apparatus for supplying and exhausting air to and from the
air bags, and a control unit for controlling the operations
of the supply and exhaust apparatus, wherein a control signal
is generated based on the sound signal and the operation of
the supply and exhaust apparatus is controlled by the generated
control signal.

[0003]

Inthisairmassagemachine, when the sound signal changes

so as to exceed a predetermined threshold value, an air pump



and the user is pressed by the air bags. Further, when
the sound signal is |lower than the predeterm ned
threshold value, the driving of the air punp is
stopped, air is exhausted from the air bags, and the
air bags contract. The air massage machi ne includes a
plurality of air bags, and the air bags to be
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Disclosure of the Invention

[0004]

In the conventional air massage machine, it is possible
to expand the air bags and switch the air bags to be supplied
with air in response to a change of the sound signal. However,
it hasbeendesired toimprove the feelingof thebody inmassage
performed with sound effects.

Thus it is an object of the present invention to provide
a massage machine that can improve the feeling of the body
in massage performed with sound effects.

[0005]

The present inventionischaracterizedinthat thepresent
invention includes a massaging part for performing a massage
and a control unit for performing control such that a massage

corresponding to a change of a sound signal is performed in

the massaging part, and when detecting that the sound signal



change of the sound signal, the control unit brings
the mnmassaging part to an operating state during a
predeterm ned mnmassaging tine regardl ess of the change
of the sound signal. Accordiny-to the present

i nvention, when the sound signal is brought to the
state to start a nassage by for exanple, exceeding a
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eormedlnapinrdded adesned rassageldstalue cohemsls ssigimagl part
generation part for detecting that the sound signa
is prought to thiee opeedétiegmsned estaréngotseaptredatermined
massage and generating a massage start control signal,
rengls a @l mastsage. operati on control signal generation
part for -4-

Therefore, even when the sound signal is in the state
to start a massage for a short time, an operation in the
predetermined massaging time can be secured.

"Massage" inthepresent inventionincludesaslightpress
and movements such as swinging or vibrations and so on for
relaxation, and further includes movements capable of
providing any physical actions for the user.

Further, it is preferable that in the state to start a
massage, the signal level of the sound signal exceeds a
threshold value.

[0006]

It is preferable that the control unit includes a massage
start control signal generation part for detecting that the
sound signal is brought to the predetermined state to start

a massage and generating a massage start control signal, and

a massage operation control signal generation part for



generating, when the massage start control signal is
generated, a nmassage operation control signal for
operating the massaging part during the predeterm ned
massaging tinme. It is preferaple that the control unit
is configured to have a non-operating tinme period in
whi ch even when the sound signal is brought to the

state to sta massage i dj at el af.ter .the
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ﬁaln In this case, | di,ately_ after the ma a%ing .

3 PRS2 IR P SHESS A ng” par Sd&élé‘ln%?r 888F3Fé“9 f8339+n9
of a state of the sound signal. Thus it |s possible
R%F?)@%&%ﬂgatQ%wR??ﬁﬁﬁ%rmb%%?d??%ﬁ@%%“?h%l%%ssaglng
part and perform varied nassage while achieving,
syncHritoABzR¥ ¢ bAraptd thast §61@n90§?15ﬁél unit G@oszpn%twﬂ%ed to
preferable that the control unit detects, as a state
fo¥ve RengbUABC SR GRAE TiansPart of hassHds, eaeplwn%m ithg pund
states to start a nmassage with various states of the
soumal disghabugharid the swskade ssavard adswade theediately
detected states to start a massage. In this case, a
Nessage ecans bag vag itedien thetries g8 Qg ey t @be s mattespefate
the sound signal, achieving nassage varied with a
odminge dhn theéssoand, signadlia {0V ftdt tihe prektegabbetime,
that the massage is varied by changing the massagi ng
thaereaacearidicngatra dbes deiteoped astcaregatdlstardéf astate of
massage. Further, when the massage is varied, the
thd eBsintysignal. Thus it is possible to prevent a continuous

operation of the massaging part and perform varied massage
while achieving synchronization with the sound signal.
[0007]

It is preferable that the control unit detects, as a state
of the sound signal to start a massage, a plurality of states
to start a massage with various states of the sound signal,
and the massage is varied with the detected states to start
a massage.

In this case, a massage can be varied with the plurality
of states of the sound signal, achieving massage varied with
a change of the sound signal.

[0008]

It is preferable that the massage is varied by changing

the massaging time according to the detected states to start

amassage. Further, when themassage is varied, the intensity



-5- of the massage may be changed or different Kkinds
of massage (such as kneadi ng and tapping) nay be
performed. [0009] The control unit includes a massage
start control signal generatfon part for generating a
first massage start control signal when the sound
signal is brought to a first nassage start state and
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eneration part for generating, when the flrst or
nassage start control signal is generated, a

nassa e operation signal for operating the massagi ng
part TG FRBLERE Wriddener RGP AASSAGENYL ¥ eon tHpd sIgnal
massage operation control signal generation part is
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the nmassage operation control signal generated in
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and the massaging tinme of the nmassage operation
sont r od t i gnaid geerer aatethd e respondenassagdhessecondontrol
massage start control signal are different in |ength.
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configured as an air massaging part for performng a
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source and the control unit
state, and a massage cperation control signal generation part
for generating, when the first or second massage start control
signal is generated, a massage operation signal for operating
the massaging part during the predetermined massaging time.
The massage operation control signal generation part is
preferably configured such that the massaging time of the
massage operation control signal generated in response to the
first massage start control signal and the massaging time of
the massage operation control signal generated in response
to the second massage start control signal are different in
length.
[0010]

It is preferable that the massaging part is configured
as an air massaging part for performing a massage in response

to air supply from an air supply source and the control unit

is configured to supply air to the air massaging part such



is configured to supply air to the air massagi ng part
such -6- that the air nmassagi ng part can expand so
| arge as to press the body during the massaging tine.
[0011] It is preferable thatethe massagi ng part is
made up of an air cell expanded by air supply from an
air supply source and the air cell substantially
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ﬁinchronized with the sound signal, the massaging tine
(R +1] supply time) is, for exanple, 0.5 [s] or less at
one tinme, which is extrenely short. Thus it is
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i ncrease _an anount of air supply fromthe air supply
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seconds or less and it is nore preferable to adopt an
@nveretlosaubstiante Al [fof nasshorg expansi oy riegutie sanearly
supply tine of 0.2 seconds or less. [0012] Also, the
present sewends oo | sedenabsages neehdmé@s. In a massage
synchronized with the sound signal, the massaging time (air
supply time) is, for example, 0.5 [s] or less at one time,
which is extremely short. Thus it is preferable to reduce
the size of the air cell and increase an amount of air supply
fromthe air supply source such that the air cell substantially
finishes expanding in air supply during the massaging time
(0.5 [s]) of a massage.

Further, it is preferable that in the massaging part,
theaircell substantially finishes expandingintheair supply
time of 0.3 seconds or less and it is more preferable to adopt
anaircell substantially finishingexpandingintheair supply
time of 0.2 seconds or less.

[0012]
Also, the present invention is a massage machine

characterized in that themassage machine includes aplurality

of massaging parts for performing a massage and a control unit



characterized in that the massage machi ne includes a
plurality of massaging parts for perform ng a nmassage
and a control unit -7- for controlling the massagi ng
parts, and the control unit .%elects, based on a
change of a sound signal, the massaging parts to be
operated fromthe plurality of nassagi ng parts.
ccording to the present invention, the ssagin
(9T bk pet A i 279 DA ded e 1 r ot ?R‘ngcy“mt
of rnassagba1 parts based on a change  of the sound
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| evel of the sound signal exceeds a threshold val ue.
fQ®E3preraties prefeehdeed hiaton Herec @Al iy pf massaging
includes an operation control signal generation part.
daort gbreeat Ponge anangsepat tloh ssomd s gsiedgnaso dfhathgéhe user
massagi hg part based on a change of the sound signal,
@l fealelaechirogeparft thersseh@ctignpl exvsemellt ifmemt hechange
operation control signal is generated, the massagi ng
partise tapdues ojpey atedsd g ony thker pd ur ahp tyvofig nassagreation
parts. [0014] It is preferable that the selection
atve el € ssdined  srEGsaDi augd parha opegat ed by one of a
plurality of selection
It is preferable that the operation control signal is

generated when the signal level of the sound signal exceeds
a threshold value.
[0013]

It is preferable that the control unit includes an
operation control signal generation part for generating an
operationcontrol signal of themassagingpart basedonachange
of the sound signal, and a selection part for selecting, every
time the operation control signal is generated, the massaging
parts to be operated from the plurality of massaging parts.
(0014]

It is preferable that the selection part selects the
massaging part operated by one of a plurality of selection
rules for selecting the massaging part to be operated.

[0015]



rules for selecting the massaging part to be operated.
[0015] It is preferable to provide light emtting
means which blinks in synchronization with the
operations of the plurality .f massaging parts. In
this case, the user can feel a change of the sound
signal not only as a stinmulus fromthe massagi ng part

but also as_I|ight ihrou h eyes, .enhanci ng the healing .
of f edt’, B PEF L BBSRIT pit oif OF dehd Briwclige t i GoTepp o ch
1 is a perspective view of a massage nmachine; FIG 2
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a plan view of an operation device; FIG 4 is a
<fi pegseIdREWPRELE he Taithifafesef W 9HEGHRatRR faa) éuFhange
FIG 5 is a block diagramminly showi ng a control _
i cogi soung|GImr ] 804 ent¥AT ads byPahvsHoWithgheneassaging
control circuit; FIG 7 is a waveformchart; FIG 8
par tark uex gl lavaeesr ¢ ighdwichgoobhoperat i enhandésy the@edaling
I's an explanatory drawi ng show ng a nodi fication
kel e of level nodes; FIG 10 is a principle view
showi ng a sol enoid nmassaging part; and FIG 11 shows
an operating state of the sol enoid massaging part.
Brief Description of the Drawings
[0016]
FIG. 1 is a perspective view of a massage machine;
FIG. 2 is a block diagram of the massage machine;
FIG. 3 is a plan view of an operation device;
FIG. 4 is a circuit showing the main part of a pneumatic
circuit;
FIG. 5isablockdiagrammainly showingacontrol circuit;
FIG. 6 is a circuit diagram showing the control circuit;
FIG. 7 1s a waveform chart;
FIG. 8 is an explanatory drawing of operation modes;
FIG. 9 is an explanatory drawing showing a modification
example of level modes;
FIG. 10 is a principle view showing a solenoid massaging
part; and

FIG. 11 shows anoperating state of the solenoidmassaging

part.



-9- Best Mode for Carrying Qut the Invention [0017]
Her ei nbel ow, description will be nmade on an enbodi nent
of the present invention with reference to the
acconmpanyi ng draw ngs. A nmasgage machine 1 of FIG 1
is configured as a massage chair including a seat 2
and a backrest 3. The nmassage machine 1 may further
include, at the front of the seat 2, a footrest where
Resk Made &%e%%rwqm%%sg et FREAOR ur t her
i ncludes an operation device 4 for performng a

#%ﬁy of operations on the nassage machi ne 1.
[0018] The backrest 3 includes a plurality of _
nassggﬂﬁjqﬁﬁﬁ9¥r geard ippéaKkersl . P¢ Madfe ofndsagrpgdiment
parts 5 of the present enbodinent, air cells 5A-1,
SA-the pBesensBipvestion Wik refprengmdosbhe ageompanying
adopted as nmassage actuators. The air cells expand
Gl icoyg ract in response to the supply and exhaust of
air to press the body of the user. The massagi ng
part & Bamaygbenapnové dedfoRI & hel ssatoRf agunedllasas nhgsage
backrest 3. Further, nmssaging parts for nassagi ng
dlegisr dncannsngfa shetusendralyackee pt Gvi déde ora tdzgye machine
footrest or an arnrest. [0019] As shown in FIG 2,
1 e ymassager nachi iée 1 dthehudesomt mSiche pbayer, 8 fovtrest
reproduci ng a sound signal (music signal) recorded
where legs are placed. Themassagemachine 1 further includes

an operation device 4 for performing a variety of cperations
on the massage machine 1.
[0018]

The backrest 3 includes a plurality of massaging parts
5 and speakers 6. In the massaging parts 5 of the present
embodiment, air cells 5A-1, 5A-2, 5B-1, 5B-2, 5C-1, 5C-2, 5D-1
and5D-2 are adoptedasmassage actuators. Theaircellsexpand
and contract in response to the supply and exhaust of air to
press the body of the user. The massaging parts 5 may be
provided on the seat 2 as well as the backrest 3. Further,
massaging parts for massaging legs or arms of the user may
be provided on the footrest or an armrest.
[0019]

As shown in FIG. 2, the massage machine 1 includes a music
player 8 for reproducing a sound signal (music signal) recorded

on a recording medium such as a CD, a MD, a DVD and a hard



on a recording nmedium such as a CD, a MD, a DVD and a
hard -10- disk. The nusic player 8 may be conbi ned
with the operation device 4 or separated fromthe
operation device 4. The soundg-signal nmay not be
obtained fromthe nusic player 8 provided in the
massage machi ne but obtained froma sound source
evice_ (includin udi o device, a mcr
‘g W<t i KEF mBSﬁﬁeE?%)ﬂeF éﬂ’?yeQ?e?%‘%l’Pm%mlttqgrt n‘SnPeratlon
rOV|ded on the massage machine 1. [0020] The sound
%‘?\gh"aﬁl‘f (%afledif%éitgﬁﬁjalfr(@f“ i giPar adiigiaff V166t put td¢ sound
fromthe nusic player 8 is supplied to a delay unit
J DI %R X Gt S € Féepﬁd(ébﬁmr%ﬂetﬂH%%C:EiaYFﬁe8d@F9Ylded
unit 10 delays the sound signal of the nusic player 8
by taeder 252 9¢ fecdiarppet bomsecr beenrr Fagndurduige device
sound signal processing performed in the contro
tireliding ammiud hende heceel aymiumi ephdoe oz put Bet hieke)
sound signal to the speakers 6. This delay can
ebime iat @ ta dn eet ¢ aga behweért exrsiounidp oot pded ed firomassage
the speakers and a massage. [0021] The contro
caclcine 12 fed with the sound signal generates a
massage operation control signal based on the sound
si@n@) . Further, the control circuit 12 is connected
to the operation device 4. The operation device 4

i ncl udes saundparatd lon parlfod ori perf armdigy ioper afipnsl )
on the massage machi ne
outputted from the music player 8 is supplied to a delay unit
10 and a control circuit (control unit) 12. The delay unit
10 delays the sound signal of the music player 8 by a delay
(forexample, 60msec) occurringduring soundsignal processing
performed in the control circuit 12, and then the delay unit
10 outputs the sound signal to the speakers 6. This delay
can eliminate a time lag between a sound outputted from the
speakers and a massage.
[0021]
The control circuit 12 fedwith the sound signal generates
a massage operation control signal based on the sound signal.
Further, the control circuit 12 is connected to the
operaticn device 4. The operation device 4 includes an
operationpart forperformingoperationsonthemassagemachine

and a display part for displaying a state or the like of the

massage machine.



and a display part for displaying a state or the |ike

of the massage nmachine. -11- As shown in FIG 3, the
operation device 4 includes, as the operation part, a
power switch 4a, a sensitivityy.control swtch 4b, an
operation node selector switch 4c, a frequency range

sel ector switch 4d, and an air supply tinme (nassagi ng
tine% sel ector switch 4i, The operation device 4

f urt Rér SPART utfe s, L Gas S hEN B ST B Parde ViE phwepcludes, as
i ndi cator |anp 4e, a decision indicator Iang, 4f , air
PPy rRhdiPeab dF tt drpSWag- AWl aghBla 4@ EeRACAYLIDY @prfrol
a liquid crystal display part 4h. [0022] The power

it eh4ba #8 P Povierosmiodehset echer nassefe 4fachi heequency
When the power switch 4a is turned ON, the power

Haydiec gedectiognpwaschl fdni aed &1 afife sgprsdivt Fviney(massaging
control switch 4b adjusts the degree of anplification
tofmehes sslaatdb signdich t4ie anpl i fication bei ng

performed by an anplifier 121, which will be descri bed
her eThaf tperatiow'daedicdsftheheverratlude gnals ktheeligplay
the sound signal and reduces the nunber of massages.
paHitgh’a pomeredsed cklherovemal Kesi gnaécleveh odfidibetor lamp
sound signal and increases the nunber of massages.
40023F sdmel gecidsicandmdanptorgltmnmag4i,i ndicaires 48-D, and
deci si on result

a liquid crystal display part 4h.

[0022]

The power switchd4aisapower switchof themassagemachine
1. When the power switch 4a is turned ON, the power indicator
lamp 4e illuminates.

The sensitivity control switch 4b adjusts the degree of
amplification of the sound signal, the amplification being
performed by an amplifier 121, which will be described
hereinafter. "Low" reduces the overall signal level of the
sound signal and reduces the number of massages. "High"
increases the overall signal level of the sound signal and
increases the number of massages.

[0023]

Thedecisionindicator lamp4f indicatesadecisionresult
of a voltage level decision circuit 12la for deciding the
suitability of the sound signal. The decision indicator lamp

4f can display colors of blue, yellow and red. When blue is



of a voltage |evel decision circuit 121a for deciding
the suitability of the sound signal. The decision
i ndicator lanp ‘4f can display colors of blue, yellow
and red. Wen blue is 12- di-gpl-ayed, the signal |evel
of the inputted sound signal is so high as to enable
massage, mhich nmeans that the sound signal is
ui tabl e en yeII S und s na
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and thus massage cannot be er | rformed. \We
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the sensitivity control switch 4b (to "High") to.turn
ihedddsioon TRENCHESFOVahp HSR A M e thankonndegipgal is
dlsplayed the sound signal is not inputted. [0024]
el iR BEF 6 eripen skl BEE br( VORtESIE ) 4cS i 8Wp e tduts nassage
switch and select the operation nodes of massage. A
il iey peoregger aerdarmodes Wren pigplarved swdihplayed, it
different rules for selecting the massaging parts 5
o wopermae ddol b s pesitfite, theandosiitingde, cohevel"switch
node, "forward" node, and "SKIP' node are prepared.
dhd tot ‘af eglo’ ) thvetopertdtd drcavdensiet @t aroswatphd £ 4 bsue.
inputted to a conputer 130. The detail of the nodes
Wwitdh bed descdi et hed ei tiad t eound 092&tal The foeqiepeyted.
range selector switch 4d is provided to select one of
epoqiayality of filters in a frequency filter 122
descri bed hereinafter, and nakes it possible to adjust

The operationmode selectorswitchd4cisprovidedtoswitch

and select the operation modes of massage. A plurality of
operationmodes arepreparedwithdifferentrules forselecting
the massaging parts 5 to operate. To be specific, "random”
mode, "level" mode, "forward" mode, and "SKIP" mode are
prepared. The state of the operation mode selector switch
4c is inputted to a computer 130. The detail of the modes
will be described hereinafter.

[0025]

The frequency range selector switch 4d is provided to
select one of a plurality of filters in a frequency filter
122, described hereinafter, and makes it possible to adjust
the freguency of sound to be sensed. For example, in the bass,
amassagerespondingtobasssuchasadrumsoundcanbeobtained.
In the treble, a massage responding to a wide range of

frequencies can be obtained.



the frequency of sound to be sensed. For exanple, in
the bass, a massage responding to bass such as a drum
sound can be obtained. In the treble, a massage
responding to a wi de range of|3-frequenci es can be

obtai ned. -13- [0026] The air supply tine selector
swtch 4i is provided to adjust the duration

$ﬁging tinme) of a massage tine control signal
e ated in a first nmassage tinme control signa

generation part 131 or a second massage tinme contro

si gnéﬂ?le j‘éﬁeﬁéﬂ??ﬁﬁ{ 6&F‘F1§?i68§§6r ?Héagﬁeﬁéi nif pepvided to
g%?djustin the massaging tine, the time of air, supplg
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performed with a |arger pressing force. [0027] The
HiFnashppne i Catbra | Bipst Mpesaay)- Bina @ bhel! 4gi pral
are provided to indicate the air cells supplied with
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crystal display part 4h provides various displays

gegletd higon parhd Bpedas ¢ ohsed bfe nelig afdesageBrmchiusd.ing the
[0028] The massage operation control signal generated
nys sl nganteel tWia duite X jad rsgppipiled trotaedeivi aglls is
circuit 14 of the air cell that serves as an air
jaot e rd BndAsmshsane icanRFb&spe rf o rmeelnw t Hreadrangengpressing
circuit 14 is supplied with the massage

force.

[0027]

The air supply indicator lamps 4g-A, 4g-B, 4g-C and 4g—b
are provided to indicate the air cells supplied with air
(operating massaging parts), and the liquid crystal display
part 4h provides various displays relating to the operations
of the massage machine.

[0028]

The massage operation control signal generated by the
control circuit 12 is supplied to a driving circuit 14 of the
air cell that serves as an air actuator 5. As shown in FIG.
4, when the driving circuit 14 is supplied with the massage
operation control signal (High signal), a switching element
(transistor) 14a is turned ON and the solenoid of an
electromagnetic valve (switching valve) SV is energized by
driving source power V and switched to an air supply state.

On the other hand, when the massage operation control signal



operation control signal (H gh signal) , a swtching
el ement (transistor) |4a is turned ON and the

sol enoid of an electronagnetic valve (sw tching
valve) SV is energized by drigvi ng source power V and
switched to an air supply state. On the other hand,
when t he massage operation control signal -14- is not

inputted to the driving circuit, 14 (L i nput .to th

A Ing " FO, EhReTohT BRI T e ererd GO ASOEr BBAEPe
OFF and the el ectromagnetic valve SV is swtched. t

T GRHAGAE Sial e C(T R StE DF LFTERT Ay 2 fG02e] 164 OFF and
pneumatic circuit for operating the air cells 5

e Id GES T AR IS 15t B84 PSS ot eW1taPRIAslp ATy c&HGHEE) State
16 made up of an air punp and so on (nmade up of an
gttt atorowheke netlessary) and the el ectromagnetic

val ve SV. Wien the el ectronagnetic valve SV is

br&Uyht to an air supply state, air is supplied from
the air pressure source 16 to the air cells 5 and the

ai r debheuba i ecéexpandebt oppressnghideusky ceOhsthencludes
ot her hand, when the solenoid of the el ectromagnetic
yvalader PV eissurdespgmet Zedrt suphéy exhaust) st@tmdeaiup ph an
the air cells 5 is exhausted (exhausted to the

at mpspipear) smont kwaderuelfl snSacaoont raoctr whe@30¢cedsary)
shown in FIG 1, in the present enbodi nent, four pairs
aid thhe allectebhsgbeare astanged. | Mhdme thengltadromégnetic
di recti on,

valve SV is brought to an air supply state, air is supplied

from the air pressure source 16 to the air cells 5 and the
air cells 5 are expanded to press the user. On the other hand,
when the solenoid of the electromagnetic valve SV is
demagnetized to the exhaust state, air in the air cells 5 is
exhausted (exhausted to the atmosphere) and the air cells 5
contract.

[0030]

As shown in FIG. 1, in the present embodiment, four pairs
of the air cells 5 are arranged in the longitudinal direction,
that is, eight in total. Theaircells5are laterallypaired.
For the pair of air cells, supply and exhaust are switched
by a common electromagnetic valve (Figs. 1, 4 and 5).
[0031]

Hereinafter, the pairs of the air cells will be referred

to as a first air cell group 5A (the pair of the air cells



that is, eight in total. The air cells 5 are laterally
paired. For the pair of air cells, supply and exhaust
are switched by a common el ectromagnetic val ve (Figs.
1, 4 and 5). [0031] Hereinafiser, the pairs of the air
cells will be referred to as a first air cell group
5A (the pair of the air cells -15- 5A-1 and 5A-2), a

econd ai_r [ Jarou B (t ir of t r ce
50 i 8623 2 5O Rr R bF (bl 1St ¢ Fenetpal pE the
of the_ air ceIIs 5C-1 and 5C-2) ,. and_a fourth air ,
<l IceérléuBB 534 RE gdirr 20811 I ity CeAL| ST BER Paridhe pair
5D-2) in this_order fromthe upper part of the
Padkicedt r3ceH & °6) 1 angt Oker) anndl 2T Wity ket €SV Al §BOUP
for switching supply and exhaust of the first air
del (thy s BARMwithe I5é rr erddsedP-floaad abfiysin this order
el ectromagneti c valve SV-A, an el ectronmagnetic valve
fiorm s e cherryr suippt w%n@h%xbmbxe%ﬁ 3 heFsecohd- ai r

cell group 5B will be referred to as a second

el ecttivarrégrret Bo vhtveroBvgBet an vl lect foragreticbingl vepply
for switching supply and exhaust of the third air
arel lexgreogr € whkl fhestederredll gmsim SPhivid L be referred
el ectromagnetic valve SV-C, and an el ectromagnetic
talagea ffarr stswilechirogaguppliy aatdvexdiauUst aofet bet fousghetic
air cell group 5D will be referred to as a fourth
v lend rforagnet toinglmep Sy Pnd(&taud) ofMoheoetondair cell
driving circuit of the first electromagnetic valve

g?fAlA) B8lvibebeefefseted @ cass a §éE6id @liedti®neighetiitc valve
Sv—é,anelectromagneticvalveforswitchingsupplyandexhaust
of the third air cell group 5C will be referred to as a third
electromagnetic valve SV-C, and an electromagnetic valve for
switching supply and exhaust of the fourth air cell group 5D
will be referred to as a fourth electromagnetic valve SV-D
(FIG. 5).

Moreover, a driving circuit of the first electromagnetic
valve SV-A will be referred toas a first driving circuit 144,
a driving circuit of the second electromagnetic valve SV-B
will be referred to as a second driving circuit 14B, a driving
circuit of the third electromagnetic valve SV-C will be
referredtoasathirddrivingcircuit 14C, andadrivingcircuit
of the fourth electromagnetic valve SV-D will be referred to

as a fourth driving circuit 14D (FIG. 5).

(0032]



a driving circuit of the second el ectromagnetic val ve
SV-B wll be referred to as a second driving circuit

14B, a driving circuit of the third el ectronagnetic
valve SV-C will be referrediso as a third driving
circuit 14C, and a driving circuit of the fourth

el ectromagnetic valve SV-D will be referred to as a
fourth driving . circuit 14D (FLG . 032] -16-

et P ARG oG 18 nd 670 fie GBEAPFCaf 1t RE CBRt FAREOL
circujt 12 will be descrjb bel ow. The contraql .
CHrcutt 1]122Wlilr}cPﬁd@%SSﬁl%ﬁ‘gﬂP?]r%‘ﬂ 12 ef&ror%fﬁ&%i Fyfrytt 12
an inputted sound . signal, a frequency filter (active
FREHEHSs 3P I G tadtdng ot REPHALY 166 fRel8BHAHEd sound
signal, a rectifying part 123 for rectifying the _
sl sieghe Juan¢y fatl tefr e3@bi ve \fa4h}@r§e%¥ fiPr pakracting
124 for setting a first threshold value (Low threshold
g Ueysofof hiehsi ymand | evenabfi @ heegbbhdinsygpart &23 for
second threshold value setting part 125 f or setting

e setontng heshobdd sfadneel ( Hi §hrshrgstod b \Mdlvadpeppetting
the signal level of the sound signal, a first pulse
prenerlatd drorpaettifg &ofigenarratdsip lad vaulluse (M@nthheshold
first threshold value is exceeded, a second pulse

gehes atoHntiparsid2dl f bevgenef athagsaupdl segmhen & heecond
second threshold value is exceeded, a first |atching

e ¢ sH@Bd frafl uelsttathimgp 4 he 1p6l &er genei ag ek dyoridiehreshold
first pulse generation part 126, a second | atching

walide 129 Jrothkatebilagrdhes pualfsehe gengrat edvby dhehe sound
second pul se generation part 127, the conputer

signal, a first pulse generation part 126 for generating a
pulse when the first threshold value is exceeded, a second
pulsegenerationpart 127 forgeneratingapulsewhen the second
threshold value is exceeded, a first latching part 128 for
latching the pulse generated by the first pulse generation
part 126, a second latching part 129 for latching the pulse
generatedby the secondpulse generationpart 127, the computer
130 forperforming various kinds of processing, a first massage
operation control signal generation part 131 for generating
a first massage operation control signal, a second massage
operation control signal generation part 132 for generating
a second massage operation control signal, and a selector
circuit (selectingpart) 133 forselectingthedrivingcircuits
14A to 14D (massaging parts 5) to be supplied with the massage

operation control signal.



130 for perform ng various kinds of processing, a
first massage operation control signal generation
part 131 for generating a first nassage operation
control signal, a second nmasgage operation contro
signal generation part 132 for generating a second
massage operation control signal, and a sel ector
circuit (selectingpart) 133 for selecting the driving
its 14A to 14D (massaging parts 5) to be

supplied with the massage operation control nal . -
17- [be3srethé tampllPii ern1BIcean £7eRFy Blf u%ftlpfh%lcatlon
anplification degree of the sound signal. The
daEas i tIEl Sedines s TR - aRPEi PIBAL T HAT dbgt eadiusts the
according to the sound signal level (voltage)
Fpict fuatd tiigprwi ddo ndre avigidd Solrtee, tho tdimd as sshgeevel
start control signal or a massage operation contro
Gigitalge )cahubeuptopegm itihgehersatved sThecanpld fhette ohssage
degree can be adjusted by operating the sensitivity
senttr adorswdic ks i4imadf ort hemepergti opedeviocr donf00B43ignal
The frequency filter 122 is made up of | ow pass
ddrd ber proppd1pr g¥hdedtéa. detlectantpdss inmld ingh dpgtree can be
rhythm of the sound signal (nusic signal) The
ddequent b f iddeata tiz?y car 3dnystivatgutehtrblegueney. 4b of
To be specific, the frequency filter 122 includes
drewvdass fidt edsvihaying cutof f frequenci es of about
20 Hz, 50 Hz, 100 Hz, and 200 Hz, and the filters can

o 3El ect ed

The frequency filter 122 is made up of low-pass filters
and provided to detect bass making up the rhythm of the sound
signal (music signal). The frequency filter 122 can adjust
a cutoff frequency. To be specific, the frequency filter 122
includes low-pass filters having cutoff frequencies of about
20Hz, 50Hz, 100Hz, and 200 Hz, and the filters can be selected
by operating the frequency range selector switch 4d of the
operation device 4. When the cutoff frequency is reduced,
a massage only responding to the bass can be obtained. When
the cutoff frequency is increased, a massage relatively
responding to the treble can be obtained.
[0035]

The rectifying part 123 is provided to half-wave rectify

the sound signal and is made up of a diode.



by operating the frequency range selector swtch 4d of
the operation device 4. When the cutoff frequency is
reduced, a massage only responding to the bass can be
obt ai ned. When the cutoff forijgguency is increased, a
massage relatively responding to the treble can be
obtai ned. [0035] The rectifying part 123 is provided

to hal f-wave rectif t he so ds and i s nade

0 e dar S SRt cond St S TG e DaFLS 124
settlng parts 124 and 125 are each made up of a _

T i8I L ¢ &sict BrAanP ebrit V@tﬁf‘-é&letﬁe%ﬁf F aad earbigered
threshol d val ue and a Hi gh-side threshold val ue.

TDOIBPS LFNEOFT ﬁétﬂeﬁﬂrseeswrfévaw@rﬁrbﬂaﬁtlﬂmﬁlsd%aéeabold

of a conparator for generating a pul se when detecting
Yhktethe inputted sound signal exceeds the Low side
threshold value set by the first threshold val ue
s&@3%hg part 124. The second pul se generation part 127

is made up of a conparator for generating a pul se

when Tdet €dtrisig piate tdree natpudrt edh Soulikh sii ged deexgeeds a
the Hi gh-side threshold value set by the second

¢dmestot or vibuegset tangnpar tpdlse §i0O37deténtihe that the
present enbodi nent, a state in which the sound signa
axeeedsd tdweurpd edefrerimened ddy edlkollLdwralide tirespaidedalue
set by the first threshold value setting part 124.

The second pulse generation part 127 is made up of a
comparator for generating a pulse when detecting that the
inputted sound signal exceeds the High-side threshold value
set by the second threshold value setting part 125.

[0037]

In the present embodiment, a state in which the sound
signal exceeds the predetermined threshold value is regarded
as a state to start amassage. When the pulse generationparts
126 and 127 generate pulses, the sound signal is in a state
to start a massage. In other words, the pulses generated by
the pulse generation parts 126 and 127 act as massage start
control signails.

However, the signal level of the sound signal changes

quite frequently, and thus the pulses generated by the first

and second pulse generation parts 126 and 127 are oscillating



as a state to start a massage. Wien the pul se
generation parts 126 and 127 generate pul ses, the
sound signal is in a state to start a massage. In
ot her words, the pul ses genenagted by the pulse
generation parts 126 and 127 act as nmassage start
control signals. However, the signal |evel of the

sound sjgnal changes uite fre y, and thus the_,

SN S By dind babes terdy e G0k End Sharedtine Trigs.
enerati on garts 126 and 127 are oscillating -19-
Wsednd hhtChre repeatedly turned ONVOFF in a short

time (Figs. 7(b) and 7 (c)) . [0038] The first and

EREdhd | atching parts 128 and 129 are provided to

| atch the outputs of the first and second pul se

generldts dr G5dr e 28 G 1Bt chrigxharaitifel 428 Bl 129 are
outputs frequently vary in response to a change of
pheviiemdlo llaigih toe phepsoandf stiymdlirsthend sscoaddpulse
second |l atching parts 128 and 129 are each nmade up of
@exfdipod | pprt S hee ameé bl sesespenerated. byl'lteheoutputs
pul se generation parts 126 and 127 are oscillating,
onegudhel putaes iar ecgepeasat €d bychtdrmgpuifsehegengnatli bavel
parts 126 and 127, the |latching parts 128 and 129

&eemet heuhligh gt € ahet her stutgput senpnd tdecloingpuarafs 128
the latching part is reset by the conputer 130 (Figs.
afdl)122nd ré( ehch wpeeidp el hyDdesp+besp hersimaf tee) pulses
The latching parts 128 and 129 keep the Hi gh state of
generated by the pulse generation parts 126 and 127 are
oscillating, once the pulses are generated by the pulse
generation parts 126 and 127, the latching parts 128 and 129
keeptheHighstateof theoutputuntil theoutputof thelatching
part is reset by the computer 130 (Figs. 7(d) and 7(e),
specifically described hereinafter).

The latching parts 128 and 129 keep the High state of
the pulse, sothat theoscillatingpulses are changed to stable
pulses and the computer 130 can easily detect that the sound
signal is brought a state to start a massage.

[0039]

The computer 130 is made up of an 8-bit microcomputer
and performs various kinds of processing using computer
programs stored in a memory (not shown). The computer 130

decides whether or not the sound signal exceeds the threshold

values (Low-side threshold value and High-side threshold



the pulse, so that the oscillating pul ses are changed
to stable pulses and the conputer 130 can easily
detect that the sound signal is brought a state to
start a massage. [0039] Thejpgonmputer 130 is nade up
of an 8-bit mcroconputer and perfornms various kinds
of processing using conputer prograns stored in a
nory (not sho Th uter 130 deci et her
GG 16 S0 i T ER RIS RE L FHoGRBILG L T ifdenr s
LOMFSIde t hreshol d val ue and H gh-side threshold -20-
R%ﬁ%ﬁﬁ fd?"%&%%ﬁP@pUES§édg %U?$%t%éﬁﬁﬂ¥§”0ﬁ0¥¥ﬁ§pondlng
Iatchlng parts 128 and 129, and the conputer 130
tuttit 4 exedi ghdiohc 6T Esponaitnghet souRd sevRel (H g#s or? ()
Low) of the sound signal (Figs. 7(f) and (g) ) . To
el sgecific, the conputer 130 deci des whet her the
sound signal is lower than the Low side threshold
val uéo wwheprhet fichd hsotemp st gnadbOide qigted sherhehdh et seund
Low side threshold value and |Iower than the Hi gh-side
gilgreshalsd lwaleue thand thhet.herstiie tspasdosdgnalués wintther
| oner than the Hi gh-side threshold value. As a result
twfe aodedissigor 10f s hbe Iconput eent3(; Lokenidbehsewhdld value
signal is not |ower than the Low side threshold val ue
aantllbewerthdmhanet hegid ghdsitde ddhrcdshob tluealarej waekbwr the
deci sion signal is outputted. Wen the sound signha
daunibbibaverid ham 1oeer Hirghr shdathyreshiodl«val-ue hatidgha 1 ue .
deci sion signal is outputted. [0040]

As a result of a decision of the computer 130, when the sound
signal isnot lower than the Low-side threshold value and lower
than the High-side threshold value, a Low decision signal is
outputted. When the sound signal is not lower than the
High-side thresholdvalue, aHighdecisionsignal isoutputted.
[0040]

The first massage operation control signal generation
part 131 is made up of a one-shot multivibrator (74LS5123) that
can adjust a pulse length by means of external resistor and
capacitor. When the Low decision signal is supplied from the
computer 130 to the first massage operation control signal
generationpart13l, thefirstmassageoperationcontrol signal
is generated with a pulse length (duration) set at a first
pulse length (for example, 0.08 [s]) (FIG. 7(i)).

The second massage operation control signal generation

part 132 is also made up of a one-shot multivibrator (74LS123)



The first massage operation control signal generation
part 131 is nmade up of a one-shot nultivibrator

(74LS123) that can adjust a pulse I ength by neans of
external resistor and capacipgar. Wen the Low

deci sion signal is supplied fromthe conputer 130 to
the first massage operati on control signal generati on

%t 131, the first rra eration control si.g

1Aty &AL afédShi ¢ P S5u Ité‘ngYH“e(‘Htﬁéh Sﬁfe%ﬁ‘lafe%lsmr
first pulse length for exa le, 0.08 [s]) (FIG

ang ??pa‘i’hé%eco"%‘e% §d‘§@%6@?éf5|18ﬁ Cgita ol s siyppdiied from
eneration part 132 is also nade up of a one-shot

EPRPBEQE dr (T ERE Zcorgiinas sge eRAT Al 8 C i lseignal

l ength by neans of external resistor and capacitor.

AT 3 hieoTH R delei &i oM S| 3pdnd Snatpd ¢ eeP e Fapion heontrol
conmputer 130 to the second nassage operation control

siqral 1sgonacapited pach 43N lshe sseridnd dvesddge) set at a
operation control signal is generated with a pul se

Jearmgich fullsatiomtisetfat exargecond pld sks]lengf IG (f'oth) )
exanple, 0.12 [s]) (FIG 7(h)). The pul se | engths of

t he Massagesopengthem Tohtmasssagmnabergenenatdnarqdasignal
131 and 132 can be freely adjusted by the air supply

ddmeer el @t tprr s t3dh adid. 1[3204kh bSi ficeef headhasaga by the
operation control signals have different durations,

dir isugossitinge toe Magtyot hevitdre ©f. air  supply

(massaging tinme) to the air cells according to the

el |evel of the sound signal. In other words,

when t he si gnal

Since the massage operation control signals have
different durations, it is possible to vary the time of air
supply (massaging time) totheaircellsaccordingtothesignal
level of the sound signal. 1In other words, when the signal
level of the sound signal is relatively low (Low), air is
supplied to the air cells for a relatively short time. When
the signal level of the sound signal is relatively high (High),
air is supplied to the air cells for a relatively long time.

As a result, when the signal level of the sound signal
is relatively low, a massage occurs with a low pressure. When
the signal level of the sound signal is relatively high, a
massage occurs with a high pressure.

The air cells 5 are formed smaller than the conventional
air cells for massage such that a substantially perfect

expansion state can be obtained by air supply in the massaging



| evel of the sound signal is relatively low (Low), air
is supplied to the air cells for a relatively short
time. When the signal level of the sound signal is
relatively high (High) , aipi.s supplied to the air
cells for arelatively long tinme. As a result, when
the signal |level of the sound signal is relatively

L S0 RUGE .2 S PO B Lo

massage occurs with a high pressure. The air cells 5
R FQF netP T er than the conventional air cells

for massage such that a substantially perfect

ftisi on state can be obtained by air supply in the
nass%gggg -22- time (0.12 %s] or 0.08 [s]) of one of
t he ageeeper lirsi i tcbas rsd L ssitgnuh sCh[og4ef tirheriving
sel ector circuit 133 selects which one of the drivin
eireuits 1434 q b4 RabosHoUb el sherddgel wieh Whetparnrrated first
generated first nmassage operation control signal or
sEcoNdk wRssage copepatroh sicoril ol $¢grradl nalszs@e opeaation
sel ection signal (specifically described hereinafter)
ouitput t esli dnam thesednput 2rsdBOct The sdynal ngspecthicslly
14A to 14D selected by the selector circuit 133 are
dede mi hdd hieer efiinastt enassageuoped ationtbentomputse gAadld . The
or the second nassage operation control signal, the
el etied i reld@aty araghetliaD gallees e8VeA tiee S¥-1Bcae circuit
switched to the air supply state for a tinme period
T3 raspardi Rgthothbef prdSend engid operation control signal

or the second massage operation control signal, the selected
electromagnetic valves SV-A to SV-D are switched to the air
supply state foratimeperiodcorrespondingtothepulselength
of each massage operation control signal, and the selected
air cells 5-A to 5-D are expanded.

[0043]

Referring to FIG. 7, the flow of control of massage based
on the sound signal will be described hereinbelow. First,
the power switch 4a is turned ON, an operationmode is selected
by the operation mode selector switch 4c, and the sound signal
is generated by the music player 8. Further, the sound signal
is adjusted by the sensitivity control switch 4b and the
frequency range selector switch 4d when necessary.

When the sound signal is supplied from the music player

8 to the control circuit 12, the signal is amplified by the



of each massage operation control signal, and the
selected air cells 5-A to 5-D are expanded. [0043]
Referring to FIG 7, the flow of control of nassage
based on the sound signal wbhkl. be descri bed
herei nbel ow. First, the power switch 4a is turned ON,
an operation node is selected by the operation node
selector switch 4c, and the sqund signal is generat ed
ad%PJtlhfel%s]r?cl pl él;?é‘rt 82 BFSthértINeHe @o@ﬁﬁrﬁ%}ﬁé}\ frop t
adj usted by the sensitivity control switch 4b and the
af”?@du@rﬁfifs@‘aﬁﬁél§éllaéd%bFh%\ﬁﬁrﬁélh‘ezlléyvﬁeﬁ%é%%séln)cli asignal
When the sound signal is supplied fromthe nusic

W g ligke of HheomMydIm ¥ duigia2is it Bighed- i s
anpllfled by the -23- anplifier 121. Next, a bass
K@il is extracted fromthe anplified sound si gnal
by the frequency filter 122, and a signal or the like
of t Ader hylharefl susia@ siiginent i ach &df - (@04 4ectTifeed by the
filtered sound signal is half-wave rectified by the
reecti fyimg geartt 1223. The half-wave rectified sound signal
signal is shown in FIG 7 (a) . FIG 7(a) shows a
vea\eefanrmion Fgi.n? (a(a) BIG FITGa)6.sHawWE a7@ayedbsa shopsint
the Lowside threshold value set by the first
tdr esthat s vad ue setting part 124 and the High-side
threshol d val ue set by the second threshold val ue

settimg .part) 422%o0 shows the Low-side threshold value set
by the first threshold value settingpart 124 and the High-side
threshold value set by the second threshold value setting part
125.
[0045]

The sound signal of FIG. 7(a) is inputted to the first
and second pulse generation parts 126 and 127.

First, description will be made on the case where a part
Wl of the sound signal of FIG. 7(a) is inputted. As shown
in FIG. 7(b), the first pulse generation part 126 generates
a pulse that is High while W1 of the sound signal exceeds the
Low-side threshold value. The pulse is Low while W1 is lower
than the Low-side threshold value. FIG. 7(b) shows awaveform
on point (b) of FIG. 6.

As shown in FIG. 7(c), the second pulse generation part
127 generates a pulse that is High while Wl of the sound signal

exceeds the High-side threshold value. The pulse is Low while



[0045] The sound signal of FIG 7 (a) is inputted to
the first and second pul se generation parts 126 and
127. First, description will be made on the case where
a part W of the sound signal-of FIG 7(a) is
inputted. As shown in FIG 7(b), the first pulse
generation part 126 generates a pulse that is Hi gh

ile W of the sound signal, exceed he OW- Si
S Ry TG0, Ehfe O SB e LoROTROLE Ve TRE -+ ongf- 7o)
than the Low side threshold value. FIG 7 (b) shows a
SRERVET oF 2 GHE DSt i @1 FHIGC%. F e shown in FIG 7
(c t he second pul se generation part 127 generates

lse that is High while W of the sound signal

exceeds the Hi gh-side threshold value. The pulse is
- Low Wisi Pescgabedyabgveowet thrapnaseny gabeddaent, a state
threshold value. FIG 7(c) shows a waveform on poi nt
i(re)whofctFltie 630yroD46]anads ehesesdpethabovesshpld healue is
present enbodi nent, a state in which the sound signal
megreetsd tdve at kteshokd vhhue & snasssyse dedsad saeytidentt prom
start a nmassage. As is evident from a fact that the
PpUksesthat Wsrphllakisngre rodigslatZind)inafdgéc)’ (b) indi éc),
understood that the sound signal is frequently brought
ito is shdteshobdttthst ahte aonmassagena medifateugnafiyelbrought
the state to start a massage. [0047]
to a state not to start a massage immediately after the state

to start a massage.
[0047]

When the pulse of FIG. 7(b) is inputted to the first
latching part 128 while the output of the first latching part
128 is Low, the output of the first latchingpart 128 is latched
to High (FIG. 7(d); FIG. 7(d) shows a waveform on point (d)
of FIG. 6).

Also, when thepulse of FIG. 7(c) is inputted to the second
latching part 129 while the output of the second latching part
129 is Low, the output of the second latchingpart129is latched
to High (FIG. 7(e); FIG. 7(e) shows a waveform on point (e)
of FIG. o).

[0048]

A first input part Pl of the computer 130 is connected

to the output of the first latching part 128 and a second input

part P2 of the computer 130 is connected to the output of the



When the pulse of FIG 7(b) is inputted to the first

| atching part 128 while the output of the first

| atching part 128 is Low, the output of the first
latching part 128 is latchedypsto High (FIG 7(d); FIG
7(d) shows a waveformon point (d) of FIG 6). Also,
when the pulse of FIG 7 (c) is inputted to the second

| at chij art 129 ile the output of the second .
I hetBa o Begg T2 L oviba RO BHL patregrot eSSkt 1onal
latching part 129 is latched to High (FIG 7(e) ;

i @ectded) PaRBHsOR VR GG SpbPntE )1 r BF 1PPEL BRrt Fl
[0048] A first input part P1 of the conmputer 130 is
rhridtd etPca t P WutRAKT of2the first |atching part

128 and a second input part P2 of the conputer 130 is
conndet edetde e il guoputhefsidal 25vedecdbhd 9 & ehitngecided
part 129. The signal level of the sound signal is

et loed thasedpon § hpue l sigridles segonbeifiprstpd mpd2 pariiigh
Pl and the second input part P2. In the decision of
dtheosi,ghbbtlievewheatthdrsotimst tdecsdgdalwhetderoft hee sound
i nput signal to the second input part P2 is H gh or
fniagnal bateeds wtehhgh-oideothtdehsigrallukevelihef tthreinput
sound signal exceeds the high-side threshold val ue.
el ke thpuecEidnalputtopthe Bedendighputhepaiyh2@et$sion
Hi gh, the H gh decision signal is outputted. Wen the
dinpidl signaltgoctde. second input part P2 is Low,

When the input signal to the second input part P2 is Low,
it is decided whether the input signal to the first input part
Pl is High or not, that is, whether or not the signal level
of the sound signal exceeds the Low-side thresholdvalue. When
theinputsignaltothefirst inputpartisHigh, thelLowdecision
signal is outputted.

When the input signal to the first input part Pl is also
Low, no signal is outputted.

[0049]

In this case, the input signal to the second input part
P2 is High in the Wl part of the sound signal, and thus the
computer 130 outputs the High decision signal from a High
decision signal output part P6 (FIG. 7(f); FIG. 7(f) shows
a waveform on point (f) of FIG. 6).

When the High decision signal (pulse) is outputted from

the computer 130, the second massage operation control signal



it is decided whether the input signal to the first

input part Pl is Hgh or not, that is, whether or not

the signal level of the sound signal exceeds the

Low side threshold value. Wieg. the input signal to

the first input part is H gh, the Low decision signa

is outputted. When the input signal to the first input
art Pl is also Ef%/ no si naI IS outputted. %00491 ,

W S TaRE Tt HE 9 AFRE TS a|th€oS?ﬁen§e%ﬁaa9 poperation

part P2 is Hgh in the W rt of the sound signal,

%ﬂfbtlfcfﬂuélﬂﬁél f@&w _PUL3E ﬁ%ﬁ%‘iﬁ §ftthel Hl gh Hedissppplying

signal froma H gh decision signal output part P6

{1 G s ypg pdorIad tirg Hy 95Ki6ws s ienwal/@t oF & erPTpi o Fyigger
of FIG 6). Wen the Hi gh decision signal (pulse) is

dUtutt @ f Fd@. 7HE8) cohputer WBIete weewidtndsdagé FIG.
operation control signal -26- generation part 132

@ener ates the second massage operation control signa
having a pulse length of 0.12 [ s ] while applying

t he (Tihgd agceddenadsadre oiegla tdeni spohrel griadnals i@ supplied
one-shot trigger (FIG 7 (h) ; FIG 7 (h) shows a

twaveiorse bactpor ntifd)inflF3 Ghr&)gh Tae GRcondcuwhsshg®e and
operation control signal is supplied to the selector

aperaids 133 tdur Deighg adi €Lt $ CLI4A 351 éhdse bpetadi elsy the

the driving circuits 14A to 14D sel ected by the

selectiof cifauid 188, The output ef the OR eireuit 185 is
is

shown in FIG. 7(j). FIG. 7(j) shows a waveform on point (3j)

of FIG. 6.

As a result, the second massage operation control signal
which continues for 0.12 [s] is generated aécording to the
Wl part, in which the signal level of the sound signal is
relativelyhigh, andtheselectedaircells5Ato5Dare expanded
topresstheuser for0.12 [s]. At theendof the secondmassage
operation control signal, the expanded air cells contract.
[0050]

Moreover, the computer 130 receives the output of the
OR circuit (the logical add of the first massage operation
control signal andthe secondmassage operationcontrol signal)
and generates a reset (RS) signal for resetting (setting at
Low) the outputs of the first latching part 128 and the second

latching part 129.



shown in FIG 7 (j) . FIG 7 (j) shows a waveform on
point (j) of FIG 6. As a result, the second nmassage
operation control signal which continues for 0.12 [s]

is generated according to the7 WL part, in which the
signal level of the sound signal is relatively high,

and the selected air cells 5A to 5D are expanded to
press the user for 12 [ s] . At the end qof the.,
Cecondemassages 1 Gt i 8%“8]6%?& SEPLRINY e Lo pRderaTe
air cells contract. Mor eover, the conputer 130

PelbrvRetrhE OéuFBStOPoFltrﬁélitcﬁtlE? rditing ﬁQgFocgf &qe tirst

add of the first nmassage operation control signal and
RS AFR SIRE TPESSAY € OFFdrdt PéANEdNPF ot h&ifglel ng &rge of the
generates a reset (RS) signal for resetting (setting
eond W s oePpres ion cRBtEPLssigaathiay Ppardgeeg. The
and the second |atching part 129. -27- The reset .
&4 tfals igg agehe sabed aagplayiliygde hay ¢ dlbly & ¢ redge sofmimesl time
output of the ORcircuit (the falling edge of the

B ifrsim thessagegepefBtG o (dont FAG . sV ghal storws ke whaklfomg on
edge of the second nmassage operation control signal)
it t thk)iggef .FIlthe 6y eset signal is substantially

del ayed by a predetermned tinme D fromthe trigger
(B3] 7 (k) ; FIG 7 (k) shows a waveform on point

(k) of FIG 6). [0051] The reset signal is generated

af t erTHenee €0l sdfgniahei s@es@gated after the end of the massage
operation control signal, sothat the High state of the outputs
of the latchingparts 128 and 129 is kept longer than themassage
operation control signal.

In this case, the computer 130 is configured to output
the High decision signal or the Low decision signal when the
outputs of the latching parts 128 and 129 change from Low to
High. Thus when the outputs of the latching parts 128 and
129 are kept at High, even a change of the sound signal does
not allow the computer 130 to decide the level of the sound
signal.

In other words, when the outputs of the latching parts
128 and 129 are High, the computer 130 acting as a processor
is in a state of insensitivity to a change of the sound signal.
[0052]

In the present embodiment, the computer 130 is in a state

of insensitivity not only when the first massage operation



operation control signal, so that the Hi gh state of

the outputs of the latching parts 128 and 129 is kept

| onger than the nmassage operation control signal. In
this case, the conputer 130.ip8 -configured to output

the Hi gh decision signal or the Low decision signal

when the outputs of the | atching parts 128 and 129
change fron1hOM/t Thus when t he out puts of

TR hgLpar °r1§ a% O’l%‘aa?rségﬁe‘b?eﬁ?tW@ﬁoné\Féﬂ %lg“al
change of the sound signal does not al]aqwthe
Jc%ﬁﬁ&teélatfﬁlob% Heiq d8 tihe Dr&datedmingd sebad gy Mapfter
In other words, when the outputs of the latching parts
4y el abohe énwwet%e%w FoNBP-act i FAAs a
processor is in a state of insensitivity to a change

of tH& 3oumRIcsiYnansensaEs2)itvn eHenpriegerfhe sound signal
enbodi ment, the conputer 130 is in a state of
imbéﬁgght\tiotwsmwe oalsy: agtenmppeage riexcersdage-he threshold
operation -28- control signal or the second nassage
operalt i bheowmsagle spgnat 1ion sogérerlat exhdut saltogénet deed,
predeterm ned delay tine D after the end of the

arassage epraasaga comatopegifgmaled .| nIn stlate wifrds, a time
insensitivity, even when the sound signal is brought
darmesiaidinie 3t ahte dphagagemé eX ceedidig tdley talfiteshohd end
val ue) , the nassageoperation control signal is not

@ et atrets s a g topditkst Bomrass@igeol Ss hgta petid o m@dthé n

other words, a tinme corresponding to the delay tinme D

p raebsh atrel Ve dfi@ssdden@negime (0.12 [s] or 0.008 [s]) is a

non-operating time period D during which the massaging parts
5 are not operated.
[0053]

Thén, description will be made on the case where a W2
part, following the W1 part of the sound signal, is ihputted.
The W2 part appears while the outputs of the latching parts
128 and 129 are reset (Figs. 7(d) and 7(e)), and thus the W2
part is a target to be latched by the latching parts 128 and
129.

In other words, the W2 part of the sound signal exceeds
the Low-side threshold value but does not exceed the High-side
threshold value (FIG. 7(a)). Thusonlythe output of the first
latching part 128 is set at High (FIG. 7(d); FIG. 7(d) shows

a waveform on point (d) of FIG. 6) and the Low decision signal



of the massage operation control signal having the
predeterm ned massaging tinme (0.12 [s] or 0.008 [s])

is a non-operating tine period D during which the
massagi ng parts 5 are not operated. [0053] Then,
description will be made on the case where a W2 part,
followng the W part of the sound signal, is .
inputted. The W2 part appears while the output f

B BESH R al 1% QoS LA Eosh oM (A FTG - (B9
and 7 (e)) , and thus the W2 part is a target to be

Flit che® by hiHE 18t HiP 1ares B2 antf) 129 . F1¢- obher
words, the W2 part of the sound signal exceeds the
1%%%i de threshol d val ue but does not exceed the

H gh-side threshold value (FIG 7 (a) ) . Thus only

t he dlepdiréft MAESpPEsPPeratépnngophrel1989nal sggngration
Hgh (FIG 7 (d) ; FIG 7 (d) shows a waveform on

gedi thtl Y1dhaofingl GecE) vedd theelbwwdeetssponssygadl gegrates
IS outputted by the decision of the computer 130 (FIG
thg §) rst rsGady gpeshbnsnaomvaflos hynal paitit a )l sef Length
FIG 6). [0054] The first massage operation control

csfi gnéB pgehehaflieompp paing 13k having gdapebtechd hewldsrision
deci sion signal generates the first nassage operation
igntalolassiagale st & rpglgee [(EAgt.h7 (aff ;0F08.[ 3] inwhshews a
appl ying the rising edge of the Low decision signal

vasv et ane-ahado it gger {FI@c7(é); FIG 7(i) shows a

The first massage operation control signal is supplied
"to the selector circuit 133 through the OR circuit 135 and
operates the selected driving circuits 14A to 14D.

As a result, the first massage operation control signal
continuing for 0.08 [s], which is relatively short, is
generated according to the W2 part in which the signal level
of the sound signal is relatively low, and the selected air
cells 5A to 5D are expanded for 0.08 [s].

[0055]

Since the duration of the first massage operation control
signal is shorter than that of the second massage operation
control signal, air is supplied to the air cells for a short
time and only a relatively small expansion can be obtained,
resulting in a massage with a lower pressure. Conversely,
the duration of the second massage operation control signal

is longer and results in a massage with a higher pressure.



waveformon point (i) of FIG 6). The first massage
operation control signal is supplied to the selector
circuit 133 through the OR circuit 135 and operates

the selected driving circuitggldA to 14D. As a result,
the first massage operation control signal continuing
for 0.08 [s], which is relatively short, is generated
qﬁgﬁéding to the W2 part in which the signal |evel of

& Jound signal is relatively low, and the sel ected

air cells 5A to 5D are expanded for 0.08 [s]. [0055]

Si nc&UEhécdTCAEi oA BF TEREI PP et L hlSs B§Ecopertdts 6ase where

control signal is shorter than that of the second

s ¥4gendpEr ®Rairds fTedherongsiimal? rare ¢5 tdigpprred sbonal
the air cells for a short time and only a relatively
sl dnmxpA™si on can be obtained, resulting in a

massage with a | ower pressure. Conversely, the

dur attisopho¥nt hre Hécornd s Jay@aoperat flod scomd signal sets
signal is longer and results in a massage with a
teghertpries suf eche 30k r 100566 cliFurg hexnor B2 8 desdrilpt i emcond
will be nade on the case where W8, W and Wb parts

Yol dlowmgatrhel AR apaiiglof tThessoued osipgrialr 130 elecides that
inputted. As shown in FIG 7, the WB part of the sound
tHegnalng et gnatl kex caedqaut ise Bl ghheifiktitr elsatod ki vl par dutputs
128 and the second latching part 129 at Hi gh. Thus

tHhe i weri slidh decdies, tded outputs the second massage
operation control signal.

Next, the subsequent rise W4 of the sound signal appears
during the generation of the second massage operation control
signal. However, the outputs of the latching parts 128 and
129 are latched and thus the computer 130 does not perform
the decision of the signal and extend the massaging time.
[0057]

Further, a rise W5 of the sound signal acts as a signal
exceeding the Low-side threshold value (a state to start a
massage) after the end of the second massage operation control
signal. SinceW5appearsinanon-operatingtimeperiodbefore
the outputs of the latching parts 128 and 129 are reset, the
computer 130 does not perform the decision of the signal.

Therefore, even in the presence of W5, the massage operation

control signal is not generated.



t he sound signal exceeds the High-side threshold

val ue, outputs the H gh decision signal, and outputs

t he second massage operation control signal. Next,

t he subsequent rise W of thgjsound signal appears

during the generation of the second nmassage operation
control signal. However, the outputs of the latching
parts 128 and 129 are latched and_thus the co ter

130 ASeSSAGEIRERT BPAYS t HeY YR o I6Y Spﬁegsﬁgﬂggfaweeds
extend the massaging tine. [0057] Further, a rise W
e (e S STt EREeN dt & st texelertl iy Bthesage)
Lowside threshold value (a state to start a nmmssage
iamed atrl e TS tthe s8coRd RRSsEgesSeperaPtbattont¢ortrol
signal. Since W5 appears in a non-operating tine,

Pariadd (héorad ehetlRMARSADING Rdmedt.chhggnpaFaginggrarts
and 129 are reset, the conmputer 130 does not perform

% fe mEcpeoatefin Kbesigmapper Theneftome peveadil. t Aa other
presence of Wb, the nassage operation control signa
Werdmt igehke ai@u:opdiat iAsg daser pbedoabbyeit dvepowhehle to
the sound signal exceeds the threshold value (even in
abtstiat & ttd st arft exhamssadgepn ichwediat ekylaf befthbeteme of
of the massage operation control signal (the end of

tHe ressagi ngf tihee)ma s ddel i ssag 99, pech Sevingloa nedried
operate in the non-operating tinme period D. In other

pY¥ Sising rogdeatniosy operating time period D, it is

possible to obtain a tinme of exhaust fromthe air

@elde) 5 (the tine of

FIG. 8 shows operations in operation modes selected by
the operation mode selector switch 4c. The computer 130 has
a computer program for generating a selection signal in each
operation mode in response to the selection of the operation
mode selector switch 4c. The selection signal in each
operation mode is outputted from the computer 130 an.d supplied
to the selector circuit 133 based on the program.

Moreover, every time the first massage operation control
signal or the second massage operation control signal is
generated, the computer selects the air cells to be operated
from the four air cell groups 5A to 5D, so that the massaging
parts are selected according to a change of the sound signal.
[0059]

In "random" operation mode, the air cell groups randomly

selected from the four air cell groups 5A to 5D are operated.



the retreat of the massaging parts), achieving a
varied pressing operation. [0058] FIG 8 shows
operations in operation nodes selected by the
operation node selector sw tgh.-4c. The conputer 130
has a conputer program for generating a selection
signal in each operation node in response to the

el ection of the o era%i n de . sel ector swi.tch 4c.
TRater eIt & ghadet hodae e 1G65F5 | orf o vede tSimined
outputted fromt conputer 130 and, su hiﬁgﬁﬁto the .
%&@EFBF%%%F?%%%@%&S&? %e&gﬁfg F drdooRFration
every tinme the first massage operation control signa
SR $é08Rd  nAS SddeC B IHIBhC ohPrOFCEPENEP T ithe second
generated, the conputer selects the air cells to be
Qprrat en sfodmlvhendan adirr ceel I IpBrIpsis A opd o the
that the massaging parts are selected according to a
ghiardecrd ra thieos orprt 59 g gnaf 0059 e "k brelont
operation node, the air cell groups randomy selected
FG@¥Rk he four air cell groups 5A to 5D are operated.
-32- In other words, a target to be selected is
randdm ¥ SHEPEropaedt i sugipdehat varvabtheel 41 graaipAgirsup is
sel ected for the first operation control signal, an
sequaetia o lededdirect edef oppéhepsetand thepbrakrent 3
signal, and an air cell group Dis selected for the
drid edeapdraiticahna torkldl gso ek reane tdred i kén J060yords,
every other air cell group is sequentially determined as a
target to be selected such that the air cell group A is selected
for the first operation control signal, the air cell group
C skipped fronlthe air cell group A is selected for the second
operation control signal, the air cell group B is selected
for the third operation control signal, and the air cell group
D skipped from the air cell group B is selected for the fourth
operation control signal, and the like.
[0061]

In "forward" operation mode, the air cells are
sequentially selected from the upper part of the backrest and
the selected air cell groups are operated. In other words,
targets to be selected are sequentially determined from the
upper part such that the air cell group A is selected for the

first operationcontrol signal, theaircellgroupBis selected

for the second operation control signal, the air cell group



In "SKIP*" operation node, every other air cell group

is sequentially selected fromthe upper part of the
backrest 3 and the selected air cell groups are
operated. In other words, evgry other air cell group

is sequentially determned as a target to be selected
such that the air cell group Ais selected for the

first operation control signal, the air cell, group C
SKiSppedcSFromh tie €0 Lherd %}%ﬁfptm so58redt 2ifhol - mRg the
second . operation control signal, the air cell group B
3kr s@ldcgeauriidt st pelerted etae bt EbhRaTradiigiuFontrol
and the air cell group D skipped fromthe air cel
Hroupl B a_dsehecteli®for the fourth operation contro
signal, and the like. [0061] In "forward" operation
de?)l the air cells are sequentially selected from

t he upper part of the backrest and the selected air

cel | Igr dups tdrreeop@eatedd.onl mogteser ondiydone eargees 1t group
be sel ected are sequentially determned fromthe
upperlearded such thae .t héoweverelin drlemelA opegeltéecnedode,
for the first operation control signal, the air cel
gheupulbés sél ettedeliogrohpssénandagprgapaohstoneietted
signal, the air cell group -33- Cis selected for the
dbcoddoperat tion scgntldlewilgoéltheasduhdeigaial €ksd changes.
group Dis selected for the fourth operation contro
shobeher akldribp thkeetE50062be kBltbeetihanee apeeamhined as
nodes, only one air cell group

follows; forexample, inthecaseof the first massage operation

control signal corresponding to a low sound signal, two air
cell groups (for example, the air cell group A and the air
cellgroupC) are operated, and in the case of the secondmassage
operationcontrol signal correspondingtoastrongsoundsignal,
the four air cell groups are operated.

As in "level" operation mode, the number of operating
massaging parts is changed with the state of the sound signal,
further improving synchronizationbetweenmusicandamassage.
[0063]

FIG. 9 shows a modification example of "level" operation
mode. -As shown in FIG. 9, in the case of four levels, the
rectification signal of music can be captured to the éomputer
130 (see a port P8 of Figs. 5 and 6), and the signal can be

also used by analysis.



is selected at a tinme. However, in "level" operation
node, the nunber of air cell groups (massagi ng parts)
selected according to the signal |evel of the sound
signal al so changes. In othgyg.words, targets to be
sel ected are determned as follows; for exanple, in
the case of the first nassage operation contro

sign res a_| ow sound si two_air

el %ﬂ%ﬁ\& CRoPRe R aniatat Rt IhRoho Sa St PRgels
a roup © are operate and in the case of
Qﬁwéegéio%d FdSsage 15 gt i g1 gﬁh’?llo‘i agfgP@t in increasing
corresponding to a_strong sound signal, the four air
AT GEGUE B & eFFrat ALeASOLA v By ofoplae U signal,
node, the nunber of operating nmassaging parts is
%M%ﬁgé&ﬁM%QPﬁ%%“§¥é{§laﬁaﬂﬁewéébnél ﬁ@ﬁapt dpgptheps are
|nprOV|¢$ synchroni zati on between nusi ¢ andamassage.
o063 L GePEhiovs & riddi flicsat ilevedeanplea bhis| egeer the
operation node. As shown in FIG 9, in the case of
diourcdlevamun Re 1 setlieldtest ifomw éﬁgﬁél lof thresktwocahrbeell
captured to the conputer 130 (see a port P8 of Figs.
$ramb &) ,arah® tahe siegraltecadoe lealedo2useddbyhe three air
anal ysis. -34- Further, in the nodification exanple of
d1G. Fodmurdecgellscokd ével 1dyel e¥elar] Hhevdloul, aandcell
| evel 4 are set in increasing order of signal |evel
@asoupy estwl sk vat tes ©fr t hevsbund signal, and

operation control signals with different durations are
gEws at ed according to the four levels. In this case,

t he

Inresponse tothemodes such as themodes described above,
when the selection signal is supplied erDm the computer 130
to the selector circuit 133, the massage operation control
signals are supplied in the selector circuit (AND gate) 133
tothedrivingcircuitsl4Atol4Dcorrespondingtothe selected
air cell groups.

‘Further, the massage operation control signals having
passed through the selector circuit 133 are also supplied to
the air supply indicator lamps 4g-A (corresponding to the air
cell group A), 4g-B (corresponding to the air cell group B),
4g~-C (corresponding to the air cell group C), 4g-D
(correspoﬁdingtotheaircellgroup[ﬂ of the operation device
4. Whileair is supplied to the corresponding air cell group,

the air supply indicator lamp illuminates. When air is not



air cell group Ais selected for level 1, the tw air

cell groups A and B are selected for level 2, and the
three air cell groups are selected for level 3, and
the four air cell groups argsselected for |evel 4.

[0064] In response to the nodes such as the nodes

descri bed above, when the selection signal is

supplied fromthe conputer 130 to_the selector .
SRR 15T e et Tisbdt ORI COMT TP, S AdFssuPPLy
are supplied in the selector circuit (AND gate) 133

I %GR Ur i AATHY WISt 14A to 14D corresponding to

the selected air cell groups. Further, the massage

oper ¥OFERVESNt Hel9hsi GHeItS IRy Mg N Sp ek 1 ddgh t he
selector circuit 133 are also supplied to the air
SUPPISPT v oI tEnpdie4§ih Cedhr 65pBRAI hHas8aghrIaparts)
cell group A) , 4g-B (corresponding to the air cel

mrole Blade upgo€ (eopsed f8AdicrglP 80t heodidedebh groupther
C), 49-D (corresponding to the air cell group D) of

naet opérte owr sgegieceachinhideegitr fog spphiped vt bndheator
corresponding air cell group, the air supply

liawh < atmrv llderp drl panitrsabese rieanaichei spaokti8h-device 4.
supplied to the corresponding air cell group, the air
ugHly indicator lanp turns off. Moreover, |ight
emtting nmeans blinking in synchronization with the

ai r eeldorgriowps o FaSsS agistg gdard $jachime ke rade pie eint

| anps 100A to 100D provided on the other

embodiment, it is possible to improve synchronization between
the sound signal {(music signal) and a massage and synchronize
the switching of the massaging parts and a change of music.

Further, according to the massage machine of the present
embodiment, fhe usér can feel a change of the sound signal
as a sound through ears, as a press through the body, and as
light through eyes, thereby enhancing the healing effect.
[0066] ‘

FIG. 10 and FIG. 11 show a modification example of the
massaging part. Amassagingpart 50 includes a treatment part
52 driven by a solenoid 51. When the switching element 1l4a
of thedriving circuit 14 is turned ON by the massage operation
control signal, the solenoid 51 is driven by excitatibn and
the treatment part 52 protrudes to the front to press the body.

(FIG. 11(b)). On the other hand, when the switching element

1l4a of the driving circuit 14 is turned OFF, the solenoid 51



parts of the massage machi ne, except for air supply

i ndi cator |anps provided on parts other than the
operation device 4. [0065] According to the massagi ng
machi ne of the present enbodgnent, it is possible to
I mprove synchroni zati on between the sound signa
(nmusic signal) and a nassage and synchroni ze - the

SW tching of the gi and a_change
et itk s S T e TR FASSage A WPHSdoPaCk by.
. the present enbodi nent, the user, can feel change. of

thie usqdngd spghalct AsSRT Lpaf tH 6l§glﬁoéasrfé°wrhé ¥ Cpr %%Z

t hrough the body, and as |ight through eyes, thereby

hlci ng the healing effect. [0066] FIG 10 and FIG

11 show a nodification exanple of the nmassaging part.

A madsabhag ParanBEnachigder sSaFeapFRanephEiie a3y massage
driven by a solenoid 51. Wien the swi tching el enent
mzhingg deherdpediing’ananase Paens Laddn@gpeaNhy2pha-79687) ,
massage operation control signal, the solenoid 51 is
arihvergtby reasagst Fahthfdl 1y anosaomehth paglhtargpe of a sound
protrudes to the front to press the body (FIG 11 (b)
9ignan ddre kot hdrt dhared], winen fieled iswi b¢hithg BResege maganot
of the driving circuit 14 is turned OFF, the solenoid
el erBfizghh s denmagneti zed and the treatnent part 52 is
noved back by, the urging force of a spring which is

not showex@hbGe,l1in(8he[ 086&]of i tshe raonviertrivadalf ramr when
massage machine (the air massage machine described in
thapanesel Payaal éatdedPen tNae20@3-d7968de, to when the sound

signal falls below the threshold value, the air pump is driven
for a short time and thus a sufficient amount of air is not
supplied to the air bags. 1In this case, the air bags only
slightly expand and thus only a weak massage can be obtained.
[0068]

Inotherwords, inthecaseof airbags (aircells) expanded
by air supply, it is neéessary to supply air for a relatively
long time to obtain a strong pressing force. Meanwhile, the
sound signal changes in an extremely short time, and thus when
the sound signal exceeds the threshold value for a short time,
a sufficient pressing force cannot be obtained.

As a result, even in the case of a high sound signal level,
when the signal level is high for a short time, only a weak
massage can be obtained,.causing a gap between the feeling

of the massage and a change of the sound signal.



al though a nmassage faithfully changing with a change

of a sound signal can be obtained, the feeling of the
nmassage may not be enough. For exanple, in the case

of a short interval from when7-the sound signa

exceeds a threshold value to when the sound signa

falls below the threshold value, the air punp is

driven hfor abfhort tine and t hus qbsuifi%ieqh}annunt.
of arPE RbYP LS FpIted L Y9 T 1O 3PS Y PRt HI S e azRI NI
the air bags onl{ slightly expand and thus only a

Riddk 1redR e E5A 1RV biG %é&.e“ f}@%@SﬂS%%J&%BEI&o’F%@%HeS
in the case of air bags (air cells) expanded by air
SUFHAERLIT ttine feessdfdSt3PSupply air for a relatively

Ion% time to obtain a strong pressing force.
ile, the sound signal changes in an extrenely

short time, and thus when the sound signal exceeds

t he fThusshblics val el ¢l of sherpresemt lrnveufifdreitenprovide
pressing force cannot be obtained. As a result, even

a massagragecbfing thglt sbtadnsi gnahfEaveknt obenatheg time
signal level is high for a short tinme, only a weak

froars 8 angpes =y Mok pelot avhrexd £ heauss sy Bn g @p ritet svopre ralted based
feeling of the massage and a change of the sound

&l ghadoundB7eidsuch. a problens iml a rly occurs not

only when the nassaging part is an air cell but also
MIEI0 It he massagi ng part requires a certain tinme for a
massage. [0069]

As described above, the present invention includes the
massaging parts 5 for performing a massage and the control
circuit 12 for performing control such that a massage
corresponding to a change of the sound signal is performed
in themassagingparts 5. Whendetecting that the sound signal
is brought to a predetermined state to start a massage by a
change of the sound signal, the control circuit 12 brings the
massaging parts 5 to an operating state during a predetermined
massaging time regardless of the change of the sound signal.
[0071]

Therefore, even when the sound signal is brought out of
the state to start amassage immediately after the sound>signal
. 1s brought to the predetermined state to start a massage by

a change of the sound signal, once the sound signal is brought

to the state tostart amassage, themassagingparts are brought



Thus it is an object of the present invention to
provi de a massage machi ne that obtains a sufficient
operating tinme for a massaging part when the
massagi ng part is operated bgged on a sound signal.
[0070] As described above, the present invention

i ncl udes the nassaging parts 5 for performng a

2 f . f
U R Hﬁ§§8§ rC%%F?égb%ﬁ%%ﬁgéﬁ%@ga@ﬂéwgfeme
f th d I f
0 %je]be.ssoun Si gna ﬁ%{)er Or @}%ﬁ%?suargc# Ssglgnal

brou&ht to a predetern1ned state to start a passage by
aHge 8Wephéh§8uﬁaesﬁéﬁéﬁ ot heh@ oReof %}9%%1tcﬁﬁﬁges
brings the massaging parts 5 to an operating state

iR Rytacpeédsthen % e . fhdSRpTiRieec PE§aidlaezst bicient
the change of the sound signal. [0071] Therefore,

aneR bilen time sfoumdhs g sd g RS out of  the

state to start a massage i medi ately after the sound
IQhal  is brought to the predetermned state to start

a massage by a change of the sound signal, once the
soundlogiegvelr ,i $nbtioeghtnvearnt idre stadtrempg segar maghine (the
massage, the massaging parts are brought -38- to the

adipe Imeetsl sragy S traicd 1dier deg ctrtheepr édeUepanasd Passagi gid-Open
time regardless of the subsequent change of the sound
N&i gRRAI0.3-T9ES,7 )gvehewaen bhdes staire cefl lishe sappndesi ghah air
changes in an extrenely short time, it is possible to
¥ aiwl tahsdf iha@keephdently of a change of the sound signal,

so that the switching of the expanding air bags and the rhythm
of music are irrelevant to each other.

Thus it is an ocbject of the present invention to improve
themassagingeffectbyrelatingthesQitchingoftheoperating
massaging parts to a change of the scund signal.

[0073]

As described above, the present invention includes the
plurality of massaging parts 5 for performing a massage and
the control circuit 12 for controlling the massaging parts
5. The control circuit 12 selects, based on a change of the
sound signal, the massaging parts 5 to be brought to the
operating state from the plurality of massaging parts 5.
[0074]

Thus the massaging parts to be brought to the operating

state are selected fromthe plurality of massaging parts based



operating time for the massaging parts. [0072]
Moreover, in the conventional air massage nmachi ne (the
air massage machi ne descri bed in Japanese Pat ent
Lai d- Open No. 2003-79687) -3phe air bags (air cells)
supplied with air are switched independently of a
change of the sound signal, so that the switching of
nusi c_are

TS IR 23 B4, R LehEE ¢ B D R oo
JERaRPRG T We® SaPeT i o SLae : A e Q@eﬁéeréftlng

parts to a change of the sound signal. [0073
T Bt Padvee, Hﬂﬂ§ﬂ%%§9eﬁtcpﬁ€§ gdAni Refuaes FH% sound
plurality of massaging parts 5 for performng a

Aghd® MadeS&Phirol circuit 12 for controlling
t he massaging parts 5. The control circuit 12

s, based on a change of the sound signal, the
massagi ng parts 5 to be brought to the operatin
st at &lfsceriltsher psenblinvgnof omdssarfi hgmpaedgoshe %@m@@ing
Thus the massaging parts to be brought to the
coperditniany- - state are selected fromthe plurality of
massagi ng parts based -39- on a change of the sound
si gndhe se@stshate tlachiser megn Heeglrova deftange vefritdwes forms
sound signal also froma change of the operating
imaslsagimy ardts,andsovisnng a correl ati on between the
sound

The massaging part isnot limited to a pressing type using

air cells or solenoids. The massaging part may perform
massages such as kneading, patting, and vibrations or provide
a relaxing effect by swinging the body. |
The sound signal is not limited to music and any other
sound signals may be used.
Further, the massage machine may include massaging parts

operating independently of a sound signal.



signal and.a massage. [0075] Also, the present
invention is not limted to the foregoing enbodinent.
The massage nachi ne may be provided in various forns
including a mat and boots. The-nassagi ng part is not
limted to a pressing type using air cells or
sol enoi ds. The massagi ng part may perform mnassages
such as kneadi ng, patting Vi brations or provide
a relaxing effect by smﬁn&?ﬁg he body. The sound
signal is not limted to nusic and any other sound
signals may be used. Further, the massage machi ne nay
i ncl ude massagi ng parts operating i ndependently of a
Sound FiegFAI9e MEGN1OCAIQMBIPE L SAssage nachi ne
conprising: a massaging part for perform ng a nassage,
and & @GESEEINghiPe Htorf Qe egTiAi iy Ncordt MAS SAfsh tHdt a
massage corresponding to a change of a sound signha
i s peértorprdl iunit her pesdagimigoparnt rahdudiepha h@ massage
control unit detects that the sound signal is brought
tor e ypeUiiey rinedcbeave 06 stayund smywdge shpeaformed in
change of the sound signal, the control unit brings
thee meessaging paguart drod an operating state during a
predet erm ned massagi ng

when the control unit detects that the sound signal is

brought to a predetermined state to start a massage by a change
of the sound signal, the control unit brings the massaging
part to an operating state during a predetermined massaging

time regardless of the change of the sound signal.

2. The massage machine according to claim 1, wherein the
~control unit comprising:

a massage start control signal generation part for'
detecting that the sound signal is brought to the predetermined
state tostart amassage and generating a massage start control
signal, and

a massage operation control signal generation part for
generating, whenthemassagestart control signal isgenerated,
amassage operation control signal for operating themassaging

part during the predetermined massaging time.



time regardl ess of the change of the sound signal. 2.
The massage machi ne according to claim1, wherein the
control unit conprising: a nassage start contro
signal generation part for _.dgetecting that the sound
signal is brought to the predetermned state to start
a massage and generating a massage start contro

gnal, and a massage op eration contr nal
fener el BAS5APE TorhLgenaraPFAgeS reif Iah nogage wherein
start control signal is generated, a nmassage
tHEéF&PF&ﬁlcﬁﬁﬂFoFSs?%%%}g¥6?ddﬁéF5F“h§ PRE™ ﬁﬁ§§359ﬁ§ time

part during the predeterm ned nmassaging tinme. -41- 3.

Pﬁi’é%éélayg 1fBchY P Htbrtdiengotsdcs APRR L or bZroughdr épnthe
the control unit is configured to have a non-operating
Thake tpatiagd fmadfiage eneadihenly v tsguhlie siagralgiing time,
brought to the state to start a nmassage imedi ately
tdfe ara 3979 ines Rf hded srenot tdre pass agdagn part does not
operate again. 4. The massage machi ne according to
claim1 or 2, wherein the control unit detects, as a
state to start a massage of the sound signal, a
&l ur dhiet yasbageaneshineséacotrdi nmastsagelaim tlthovalj omlserein
states of the sound signal, and the nassage is varied
wid cdriter detedtte diesteattas a¢ st athteatpassage. abmadbhege of
massage machi ne according to claim3, wherein the
dontsalindiitgridat ect $luasld tst alfestatsbactb atarssagra®fage
t he
with various states of the sound signal, and

the massage is varied with the detected states to start

a massage.

5. The massage machine according to claim 3, wherein the
control unit detects, as a state to start a massage of the
sound signal, a plurality of states to start a massage with
various states of the sound signal, and

the massage is varied with the detected states to start

a massage.

6. The massage machine according toclaim4 oxr 5, the massage
is varied by changing the massaging time according to the

detected states to start a massage.



sound signal, a plurality of states to start a massage
wWith various states of the sound signal, and the
massage is varied with the detected states to start a
massage. 6. The massage nachigne according to claim4

or 5, the massage 1is varied by changing the massagi ng
time according to the detected states to start a
assage. -42- 7. The,massage nachi ne accor in% ?o .
cl ai mME BRASSAIRNBRENMHNCt AETRBN DI tUrfit? ConpPisf ng? M areLn
massage start control signal generation part for

GEner Ry a2 F i STOTRSSS eI start control signal when

the sound signal is brought to a first massage start

st at @ A9 SgEifersdEility COA teédorid FPeds AFd &stadritore dittol for
signal when the sound signal is brought to a second
JRissERfel g arfil mitahas@Apes Yar drpreFehts IonadnyhAe Ghie gpund
massage start state, and a nassage operation contro
ssigyraal 1 gdrausttitoho pafirfomasgegersid Mgstahemnchgen¢rating
or second massage start control signal is generated,

@ seEssayeaspedat soarcontnorosigimta ¥ otherppéeasipngdt hegnal
massagi hg part during the predeterm ned nassagi ng

is meoughd tbe rassagenaperge isarcoatedk wigralis different
generation part is- configured such that a nmassaging
firone e thier stassages gpestad ttons taont raxhd si gnal

generated in response to the first nmassage start

cont :0lhasikgnal opadaai sassagt NGl td inghaf gehe mmISAgPart for
oper ati on

generating, when the first or second massage start control
signal is generated, a massage operation control signal for
operating the massaging part during the predetermined
massaging time, and

the massage operation control signal generation part is
configured such that amassaging time of the massage operation
control signal generated in response to the first massage start
control signal and a massaging time of the massage operation
control signal generated in response to the second massage

start control signal are different in length.

8. The massage machine according to claim 1 or 2, wherein
the massaging part is configured as an air massaging part for
performing a massage in response to air supply from an air

supply source, and



control signal generated in response to the second
massage start control signal are different in |ength.
8. The nassage machine according to claim1l or 2,
wherein the nmassagi ng part .igg -configured as an air
massagi ng part for performng a nassage in response
to air supply froman air supply source, and -43- the

contr uni t configured to sup r to the a

a0 g gophE b SHEN: tHAE Y SR DS SPRLT i Sone air
expand so large as to press a body during the

R Y B3 The SUSD ﬂ@étnﬁé)@aﬁérnﬂéﬁFﬁQlQECBF‘HFn@aPoeXpa“d
claiml1l or 2, wherein the nassaging part is pade up

Tt karas racdiq REGEN R P IRY AF118Up 6;/ 13 5PF &N @i Fime -
supply source and the air cell substantially finishes
expanding in an air supply tine of 0.5 seconds or

| ess. 10. A massage nachine conprising: a plurality of
hassdgiengapgapros harhpaefacadngiag nessalgeim lagd g, wherein
control unit for controlling the massaging parts, and
thee reestagdlnaupkr tseb etads Urasddaona ar ciralnge xpflanaesobmdair
signal, the nmassaging parts to be operated fromthe
Pipply frym aof a ass@pEiliygs par ¢s antilt heThé rraslsageb sbeht nelly
according to claim10, wherein the control unit

o hess rgpanding in an air supply time of 0.5 seconds or

less.

10. A massage machine comprising:

a plurality of massaging parts for performing a massage,
and

a control unit for controlling the massaging parts,
and

the control unit selects, based on a change of a sound
signal, the massaging parts to be operated from the plurélity

of massaging parts.

11. The massage machine according to claim 10, wherein the
control unit comprising:

an operation control signal generation part for
generating an operation control signal of the massaging part

based on a change of -the sound signal, and



an operation control signal generation part for
generating an operation control signal of the

massagi ng part based on a change of the sound signal,
and -44- a selection part fouq4sel ecting, every tine

the operation control signal is generated, the

massagi ng parts to be operated fromthe plurality of
massagi n arts. 12. The ssage nmachi ne according to
clai f A0LRF 190 By 6Ph 59 he Qe B EFBRY parte SBFeateration
t he nassaging,part by one of a plurality of s%!ection
FWEL s Bt IBRf dCtITRF T EEE&I%&%&WP%/Bt%EO e operated
operated. 13. The nassage machi ne according to claim
fppmprthel Plibimri &Y mf 1459 e tRATGS means whi ch

blinks in synchronization with operations of the
plurality of massaging parts.

12. The massage machine according to claim 10 or 11, wherein
the selection part selects the massaging part by one of a
plurality of selection rules for selecting the massaging part

to be operated.

13. Themassagemachineaccordingtoclaiml0orll, comprising
light emitting means which blinks in synchronization with

operations of the plurality of massaging parts.



