-1- SPECI FI CATI ON MASSAGE MACHI NE Technical Field [0001] The
present invention relates to a nmassage nmachi ne. Background Art

[ 0002] Japanese Patent Laid-Open No. 2Q003-79687 discloses a nassage
machi ne for perform ng a massage based on a sound signal. Japanese
Pat ent Lai d- Open No. 2003-79687 discloses an air nmassage nachi ne

i ncluding air bags, a supply andsgéEg%ihATﬁggaratus for supplying and
exhausting air to and fromthe ags a control unit for

controlling the operations of the supply and exhaust appar atus,
wherein a control signal is generated based on the sound signal and

the operation of the supply anﬁ@gégﬁﬂs&ﬁ%ﬁﬁﬁéatys is controlled by

the generated control signal. air massage machi ne,
when the sound signal changes so as to exceed a predeterm ned

t hreshold value, an air punp -2- is driven to supply air to the air
bags, the air bags expand, and the user is pressed by the air bags.
Further, when the

Technical Field
[0001]

The present invention relates toc a massage machine.

Background Art
[0002]

Japanese Patent Laid-Open No. 2003-79687 discloses a
massage machine for performing a massage based on a sound
signal.

Japanese Patent Laid-Open No. 2003-79687 discloses an
air 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 controlliing 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



sound signal is |ower 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 ai-r24mssage nmachi ne includes a
plurality of air bags, and the air bags to be supplied with air are
sequentially switched by a rotary valve. Disclosure of the Invention

[0004] In t.he nyent i anal -ajr . S i n it is. i bl to
expand t he 8 g%ggag %%dsu%\ﬂltycﬁlfqﬁtzo g'?l‘rae %ggs]b?%s 'béthseu%plﬁ?%%égvﬁ%i%anﬁ'r
in response t change. of the sound, signal. . Howeve it _has_ be

desi red to WprBTe tRE FRelT RGP ET The Hody | ReRdssagsr (et oHEl W h
sound effects. Thus it ,is_an object of the present jpventjon.to

S ovido | SEHESRTET ARG LT RA B h e H e FHGESPOL R By
in massage performed with sound effects. [0005] The present

i nvention itScHAFAEPErTZ&AS AL AR A€ PFEBRAL, Alvent FHRETRCPAdeL™
massagi ng part for perform ng a nmassage and a control unit for

per f or ni ng ¥Enidl PsGch ﬁ%ﬁ&%§6n§§§a§@9506¥¥%§56ﬁding to a change of
a sound signal is performed in the massaging part, and when.
detecting that The a&lgundsspgaatachdng snpidghtd POUAApt Edetlep i hags,
state to start a massage by a change of the sound signal, the

contr ol unﬁmdbﬁm@g§iﬁh ags to be supplied with air are sequentially

switched by a rotary valve.

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 the body 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]

Thepresent invention is characterizedinthat the present
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



massagi ng part to an operating state during a predeterm ned
massagi ng tinme regardl ess of the change of the sound signal.
According to the present invention, when-the sound signal is brought
to the state to start a massage by, for exanple, exceeding a
predeterm ned threshold val ue, the massaging part 1is brought to the

operating state during the predeter.m ned ssagi ime. Therefaore,
even when ?ﬁegggﬁﬁéksgaﬁ%pi%g%r$ﬁ e §¥5H%i%Osfggf£éaﬁ£ﬁﬁﬁﬁ§#%?aa
short tine

, ,an opera%'on in the, pr de% rnine% ssagi_ng _tinme n be
secured. " FREDESEOT FNEnEoBPdsSE Py eRT PO CTRErdadb L SFIBRE piss
and novenents such as smﬁqging or vihrations and so on for ,
rel axat i onM25NE 0Pt RRF Ui e ITH O ShBveREnBE2EG AR B2 %12 PEEGGLETHG "&hy
physi cal actions for the user. Further, it is preferable that in the
state to sf'aFfaginAassEge cIHE GHhar e enagtag ré EbarPwiyRarnal .
exceeds a threshold value. [0006] It is preferable that the control
unit includes a2ABREAHRY tSt ¢ PESRERSEIIST]Hal O yetiBRAtIENS pand sfgnal
detecting that the sound signal is brou%ht to the predeterm ned
state to stérProgihhssageraridafenérasiagtaa masagee Star tftaorresple,
signal, and a nassage operation control signal generation part for
- 4- gener aE¥AgeIWRER Phedatssagacdttdrie sdontd v 1 gE giidle nas graeravedt

is brought to the operating state during the predetermined

massaging time.

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 inventionincludesaslight press
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 wvalue.

[000€]

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

a massage and generating a massage start control signal, and

& massage operation control signal generation part for



a nmassage operation control signal for operating the massaging part
during the predeterm ned massaging tine. It is preferable that the
control unit is configured to have a naen-operating tinme period in
whi ch even when the sound signal is brought to the state to start a
massage i mmediately after the nmassaging tinme, the nmassagi ng part
does not operate case

again. Inp this v di at .after. the
oveaging Here et dhad Put a3 688G A TN & 61 ¥ B0 sidbheratsd
state of the sound si n%L. Thus it. is possible to prevent a .
cont | nuous & THETIT BREGR CHRB GRISSIRN AEIDAF £ O3P Her F ot 08 29109
massage Wwhile achieving synchronization with the saqund signal.
[0007] 1t et SR 4 henk e Santest TP e did as a state of
the sound signal to start a nmassage, a plurality of states  to start

a massage with VaridiEiehads othehet BRI SIYnARLt AR He FHRAGE

is varied with the detected states to start a nassage. In this case,
a massage C@VShe RAFTREIATING RéTpIRRBI ¢ y 0 Yhisha e yhephehs aawnd
signal, achieving massage varied with a change of the sound signal
[0008] |t Sitgngdeteraist@ithie the stadsabe 1 g Bas pyIe Hamgidg Calle
massaging tinme according to the detected states to start a massage.
Furt her, wadfetrhehewssagging tanted;ha hessavéngipgrt Sloes not operate

again. In this case, immediately after the massaging time,
the massaging part does not operate regardless of a state of
the sound signal. 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



of the massage may be changed or different kinds of massage (such as
kneadi ng and tapping) nmay be perforned. [0009] The control unit

i ncl udes a massage start control signal-5-generation part for
generating a first massage start control signal when the sound
signal is brought to a first massage start state and generating a

second massage,start control . signal gﬁen he_sound signal is brought
Lo a second npBeagessSTari- kiR 6 AFeEh oF It F7EFBht 1T G U haaFFAg
massage st%rt state, and a massage qperation _contraql signal
gener ati on A 3ForNGERFSt FRY, B DERe MY 8€ BRILELHRH -massage
start contral signal is generated, a nmassage operation signal for
operating [0RE ssagi ng part during the predeterm ned nmassagi ng
time. The massage operation control signal generation part is.
preferably conf Tgﬁrcéﬂltsﬁﬁblhuflhétﬁt%]él@%?séd@ﬁ?ga% FEast ¢PRtronsignel
operation control signal generated in response to the first nmassage
start cont génegpgasn At thee AFRBSAGIAGOts fd roft MppeaaasSERje epetariion
control signal generated in response to the second nassage start
control sigaanadr ehdhf feeentuna siengt his [l@OROIht Ito is firsftemablege
that the massaging part is configured as an air massaging part for
per f or m ngs&amissagsei andegporseting ai sesoppl ypaksegeanstairt soppkypl
source and the control unit 1is configured to supply air to the air
massagi ng paghaduwhen the sound signal is brought to a second massage
start state, which is different from the first massage start
state, and a massage operation 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



-6- that the air massagi ng part can expand so large as to press the
body during the massaging tine. [0011] It is preferable that the
massagi ng part is nade up of an air celd- expanded by air supply from
an air supply source and the air cell substantially finishes
expanding in an air supply time of 0.5 seconds or less. In the case
of a conv%ptiOQ%l ai.r cel

s 16

| _for massage, expansjon requires near
several sed 845 eTar S EHRT RRbndln P2 a8 Sabi’ I8y PE O Fod
with the soqund signal, .the massaging tine (air supply tine) is, for
exanpl e, O%E{‘e[ rog’r U9 9t Nen &9 E‘r?(%,ln%/rifi ‘is extrenely short. Thus
it is preferable to reduce the size of the air cell and increase an
anount of 4ﬁ¥”§dpply fromthe air supply source such that the air
cell substantially.  finishes expanding in air supply during the
massaging time Lf0i8 ?%ﬁ§e%ﬁb%@rﬁﬁ%%dgK3ﬁ@ﬁﬁﬁéﬂPQiPaF§ pP efxdapire of
that in the nmassaging part, the air cell substantially finishes
expandi ng i@} k& aftl ugmnded Papadt PuBP Eedeinds ar 2L BsTIRIMLY iSovrse
nore preferable to adopt an air cell substantially finishing
expandi ng iamd KEeantr sippl puhstantgfald fsedohgs exrpadsng[o0ER] alr
Al so, the present invention is a massage nmachine characterized in
that the nesgade rrdok wd 0nél seeonasplom dlsistsy  In the case of a

conventional air cell for massage, expansion reguires nearly
several seconds to several tens seconds. 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 preferakle that in the massaging part,
theaircell substantially finishesexpanding intheair 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 themassagemachine includes apliurality

of massaging parts for performing a massage and a control unit



of massaging parts for perform ng a nassage and a control unit -7-
for controlling the massaging parts, and the control unit selects,
based on a change of a sound signal, theg._.mssaging parts to be
operated fromthe plurality of massaging parts. According to the
present invention, the massaging parts to be operated are sel ected

fromthe plurality of .massagin part.s based on _a change of the sound
S gnal |6 PaE ATt PasP g iRaRge or PRE SodaG Rty het
wel | froma change  of the operating ssagin arts, improving a
correlatioﬁEﬁﬁgt eR2fRE <B djgﬁﬁﬁ%Fggﬁdsgu séé&ﬂﬁidtt % &l e
that the operation control signal is_ generated when the sjignal |eve
of the souR@r$iSghal PR xRt ed fanredhs BLvARLELY [ @D IE]S53ging parts.
preferable that the control unit includes an operation control
si gnal gener at i BRCPALLNEJTC GERP BEFRGT Al VesFercati bhedtmt Y15y FARAIT Sof
the massagi ng part based on a change of the sound signal, and a
sel ection parbefepesetedtdtry scdvdied firpd the pheration domasslaging
signal is generated, the massaging parts to be operated fromthe
plurality ekrigssagedgipar tbangg0oildhel sonndpriefrerlablse that threuser
selection part selects the massaging part operated by one of a
plurality efnsékedtporhanas est fudre selact sngnthea sagshli Ngempar chodlee
oper at ed.
of the operating massaging parts, improving a correlation
between the sound signal and a massage.

It is preferable that the operation control signal is
generated when the signal level of the scund signal exceeds
a threshold wvalue.

[0013]

It is preferable that the contrcl unit incliudes an
operation control signal generation part for generating an
operationcontrol signal of themassagingpartbasedonachange
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]



[0015] -8- It is preferable to provide light emtting neans which

bl i nks in synchronization with the operations of the plurality of
massagi ng parts. In this case, the user.gcan feel a change of the
sound signal not only as a stimulus fromthe nassaging part but al so
as |ight through eyes, enhancing the healing effect. Brief
Description of the Drawings . [0016] FIG. 1 is a perspective view.of a
nmassage nachi nelt F?C?rezf‘?%akél%lt(?cbrﬁivé&reaﬂﬂhtt%@ % e AR HitHER
FIG 3 is a_plan view of an operation device; FIG 4 is a circuit
showi ng t h@lfaiks pasyneRranpretndlid ticireoPeracienssf shapdrgsd ity
di agram nai nly showing a control circuit; FIG 6 is a circuit

di agr am sh&W RgSERSIRBMFWIS ci Aeuthis G, Thesusehvdref 6Bl chahenge
FIG 8 is an explanatory drawi ng of operation nodes; FIG 9 is an
expl anat or P fdrhoi s shewiong Lanapdinflivcasi s tiewdns sren the &2 spegdag
FIG 10 is a principle view showi ng a sol enoid massagi ng part; and
FIG 11 shoagtahudpelati ag sighe Tirelhsh safemoishhrssiay ridgie paeatling

effect.

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 showinga control circuit;
FIG. 6 is a circuit diagram showing the control circuit;
FIG. 7 is a waveform chart;
FIG. 8 is an explanatory drawing of operatiocn modes;
FIG. 9 is an explanatory drawing showing a modification
example of level mocdes;
FIG. 10 is a principle view showing a solenoid massaging
part; and
FIG. 11 shows an operating state of the solenocidmassaging

part.



-9- Best Mode for Carrying Qut the Invention (0017] Hereinbel ow,
description wll be nade on an enbodi mrent of the present invention
with reference to the acconpanying draw.ngs. A nassage nmachine 1 of
FIG 1 is configured as a nassage chair including a seat 2 and a
backrest 3. The nassage machine 1 may further include, at the front

of the seat 2, footrest, where | egs are_placed. The nmassage nachi ne
1 further Eaﬁt?ltug%’ e ZRToSerEYAos G’Hgi ke re"%é‘PF‘orn‘i ng a variety of

oper ati ons gfn t he massage nachine 1. [0018] The backrest 3 includes
a pl uralit),IO 17r%assagi ng parts 5 and speakers 6. In the nassagi ng
parts 5 of the present _enbodinent, air cells 5A-1, 5A-2, 5B-1, 5B-2,
5C-1, 5C-2, 5D 1erap@lsbry. #7%S Gfopt e a8 NadsafedactuaorsbotHaEcaitr
cells expand and contract in response to the supply and exhaust of
air to preédstopepoinbfinventuser witheraissagragtparts ascpapapying
provided on the seat 2 as well as the backrest 3. Further, massaging
parts for R#$¥agioRg | egs or arns of the user may be provided on the
footrest or an arnrest. [0019] As shown in FIG 2, the nassage
machi ne 1 i ncl ullexssaasmechphayeroB Fi6r. I ey cdudiigy radsas red meisgaale
(music signal) recorded

chair including a seat 2 and a backrest 3. Themassage machine

1 may further include, at the front of the seat 2, a footrest

where legs are placed. Themassagemachine 1l further includes

an operation device 4 for performing a variety of operations

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

and 5D-2 areadoptedasmassageactuators. 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 (musicsignal)} recorded

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



on a recording nmediumsuch as a CD, a MD, a DVD and a hard -10- disk
The music player 8 may be conbined wth the operation device 4 or
separated fromthe operation device 4..Tfie sound signal may not be
obtained fromthe nusic player 8 provided in the massage nachi ne but
obtained froma sound source device (including an audi o device, a

m cr ophone Qﬂ%th like nnected to an external ipput. term nal
ot ovi ded o i maSSHBeL R §.MEBATDLY %ﬁggs%ape(%%
signal or digital nal) outputted fromthe nus c player 8
suppl i ed t&{ & éfﬁgﬁﬁf’ari‘ée&n Col % PBETRF D e‘(lc"(fnfirolﬂb% Sto)“nijz
The del ay unlt 10 delg%s t he sound_signal of the nusic player 8 by a
del ay (f ore:ddd BaV6DREERY YA hE RN thE BBERE Rignar Hrgavediady
performed in the control circuit 12, and then the delay unit
outputs t hé—%%ﬁﬁ@@ls@ﬁ@l mgghihe %ﬁe‘éﬁl’é@én%‘j fﬂﬂ%a@%ﬁs@ﬁﬁc@lq%% e
atinme lag between a sound outputted fromthe speakers and a
massage. [OG2Eludife @dntusiiccidesiiiae 12 fé@rwiphiPnchansodhe dildeal
generates a massage operation control signal based on the sound
si gnal . Furcdrerectelhet ¢ ontazdle wiadlcinpui erpipahpectvddiadoon hhe massage
operation device 4. The operation device 4 includes an operation
part for pewfabrimiend .operati ons on the nassage nmachi ne
[0020]
The sound signal (analecg signal or digital signal)
outputted from the music player 8 is supplied to a delay unit
10 and 2 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 cutputted from the
speakers and a massage.
[0021]
The control circuit 12 fedwith the scund signal generates
a massage operation control signal based on the sound signal.
Further, the control cizcult 12 1s ccnnected o the
operation 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 nassage
machi ne. -11- As shown in FIG 3, the operation device 4 includes, as
the operation part, a power switch 4a,_ @ sensitivity control swtch
4b, an operation node selector switch 4c, a frequency range sel ector
switch 4d, and an air supply time (nmassaging tine) selector switch
4i . The operation device 4 further includes, as the display art, a
power i ndi cat or Apatipoure iraFdEci 81 o ¢ wiiedattdon dapicafd gl | @S

i ndi cator |anps 4g-A, 4g-B, 49-C and 4g-D, and a liquid crystal

di spl ay parthe4hpep8d2oh patie porevesvwivicirind ai, saasgonwerl vty clondfotthe
massage machine 1. Wen the power switch 4a is turned ON, the power

i ndi cat or shkargeh4ébi ldrumpeatdes.onThedsersidaat pwidtr 6F, swiftrelquéb cy
adj usts the degree of anplification of the sound signal, the

anpl i fi cat irangeesngecperf owiedh d arraimphi &i ersd@2dl y vihineh (wialsls algé ng
described hereinafter. "Low' reduces the overall signal |evel of the
sound si gnalim@nd seeduces ke catmiar. of nassages. "High" increases
the overall signal |evel of the sound signal and increases the
nunber of massagrs.odHA3]|on Heeideck sfortHadiigatlabelsanps 4fhd Adispatgs
a decision result

part, a power indicator lamp 4e, a decision indicator lamp
4f, air supply indicator lamps 4g-A, 4g-B, 4g-C and 4g-D, and
a liguid crystal display part 4h.

(0022}

The power switch 4a is apower 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. "Eigh"
increases the overall signal level of the sound signal and
increases the number of massages.

[0023]

Thedecisionindicator lamp4findicatesadecisionresult
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 indicator |anp 4f can
di splay colors of blue, yellow and red.hen blue is -12- displ ayed,
the signal level of the inputted sound signal is so high as to
enabl e massage, which neans that the sound signal is suitable. Wen

yellow is %Ls |.ayed, &Pe spund. si QSL [ i nputted hut the signal .
evel " (vol B438) e ot anti i el b 5o CREARHY L HESpT BN 15 Shal is
per f or med. en yellow is displayed, it, is recormendabl e to operate
the sensit i3P9G5t TOPPERLECHR S AIt BRE AR JIPAN S bR e bt & el S oran
indicator lanp 4f to blue. Wen red is displayed, the sound signal
is not inpattéditapde24]Wiree Yieiat iicndhBRéa¥8lectd? SRMREIH HNlsis
provided to switch and select the operation nobdes of massage. A
plurality éPPUssectytorndaésnate Prepbrebvidd) dp e emd EaPegassrge
sel ecting the massaging parts 5 to operate. To be specific, "randont
nmode, "l eveRnngihdes PFepsvak ' anidem WEkNPYe hbde bF @l gwlayacedit
The state of the operation node selector switch 4c is inputted to a
conput er 136. rFhemdendablef toherapaes tiw |derbe tdesidri lved therleismatcér .
[ 0025] The frequency range selector switch 4d is provided to select
one of a pHbréatét"Wigh")i te dngn hha decsiquencynflittéepr 1128 4desebilbed
herei nafter, and nmakes it possible to adjust

When red is displayed, the scund signal is not inputted.

[0024]

The operationmode selector switchd4cisprovidedtoswitch
and select the operation modes of massage. A plurality of
operationmodes arepreparedwithdifferent rules forselecting
the massaging parts 5 to cperate. To be specific, "random”
mode, "level" mode, "forward™ mode, and "SKIP" mode are
prepared. The state of the operation mode selecteor 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 frequency of sound to be sensed. For example, in the bass,
amassage respondingtobass suchasadrumsoundcanbechtained.

In the treble, a massage responding to a wide range of

frequencies can be ocbtained.



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. 1In
the treble, a massage responding to a wygle range of frequencies can
be obtained. -13- [0026] The air supply tinme selector switch 4i is
provided to adjust the duration (massaging tinme) of a nassage tine
control si &2{ generated in a first nassage tinme control signa
generation[g 61131 or a second massage tinme control signal
generation part 132, described hereinafter. By adjusting the .
massagi ng tine,TPﬁea%Fnéu%PléiFl%%pﬁﬁke?%P¥rﬁﬁ%ﬁqh(ﬁ%I%?iR?OW%ﬂﬁﬂe§§ed
and a massage can be performed with a larger pressing force. [0027]
The air suppliysitnehe duse tiarpenagsag ing ipnel fca fii¢ segep-iggeontrol
provided to indicate the air cells supplied with air (operating
massagi ng pacns), gemerefed idguiad fampst e sgiagsl dpnepgentiRlprdgndds
various displays relating to the operations of the nassage machi ne.
[0028] Theemegsagenoperatldh aomt secosdgnabsgenctimeddycidie signal
control circuit 12 is supplied to a driving circuit 14 of the air
cell that seneestdengmeal i 3actdesariied Asrshowhtén. FIEG ad3yshhen thise
driving circuit 14 is supplied with the nmassage

massaging time, the time of air supply to the air cells is

increased and a massage can be performedwith a larger pressing
force.
[0027]

The air supply indicator lamps 4g-A, 4g-B, 4g-C and 4g—b
are provided to indicate the ailr cells supplied with air
(operating massaging parts), and the liguid 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 eiement
(transistor) l4a is turned ON and the solenocid 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 switching el enent
(transistor) 14a is turned ON and the solenoid of an electromagnetic
val ve (switching valve) SV is energizedjdy driving source power V
and switched to an air supply state. On the other hand, when the
massage operation control signal -14- is not inputted to the driving

circuit 14 ,(Low inpput to the .driving cirguit). , éh SW fchin
ol ement 1425 S5Ful DU ERR bind 5% QLG8 Pomiic 16 Vi Ye SR oo the
switched to _an exhaust state, K (the state of FIG ﬁ)“ 0029] . A
pneunati c YR FHFCopkl atilfgSThECRIPI &ameny tAg kiysyrngh @ff and
pressure source_ (air supply source) 16 nmade up of an air punp and so
on (made up’6fchACREETAUNAESE WHerF S¥cé8suryichethdo pp exhaust state
el ectromagneti c val ve SV. Wen the el ectromagnetic valve SV is
brought to (&Reaistagappify FdGaté) -air is supplied fromthe air
pressure source 16 to the air cells 5 and the air cells 5 are
expanded tdU8¢@ds the user. On the other hand, when the sol enoid of
the el ectromagnetic valve SV is demagnetized to the exhaust state,
air in the air aehkyrgtils ciextiausfed opexedustethe e irhee ldtnbspladiges
and the air cells 5 contract. [0030] As shown in FIG 1, in the
present enbodeientresoure paousce ofaitthew@pl ycebugcs)at & madangedi an
t he | ongi tudi nal direction,
air pump and so on (made up of an accumulator when necessary)
and the electromagnetic valve SV. When the electromagnetic
valve 3V is brought tc 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. Theaircells b are 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 conmon
el ectromagnetic valve (Figs. 1, 4 and 5)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 -15- 5A-1 and SA-2) , a second air cel

group 5B (%g% pair % % e air cells SB—i and 58—5 athird air
Tl o oup BE I ARE BArP) s of 1HeSH A ivarrd 108 P bhnabskeBs e & che
fourth air cell ou 5D (tEe ir of the air cells 5D—é§an 5D 2)
in this ordéer C‘F?ﬁ)iﬁnfﬁfél Gpe Bﬁﬁ?t DEPERE BREKTESt IFUR S‘ﬁci?e pair
Further, an el ectromagnetic valve for swtching supgly _and exhaust
of the fir&f &RE T ICYroUPpSA fRAI She? ¥ efdrd eédforgthsa &y 1455t group
el ectromagnetic valve SV-A, an el ectromagnetic valve for sw tching
suppl y and °&xH&tst Pafrt RE §BEoAHT aFLlERIID-ravup BB i 140 B isefadedd
to as a second el ectromagneti c val ve SV-B, anel ectromagneticval ve
for sw tchifdg@msipsl yprasderRatsol dhet heckliesd & r(FEél-| Sgroup SC wil |
be referred to as a third electromagnetic valve SV-C,_ and an
el ectromagnet i cFvakthert ozn shiiatohinggnsipgl yaand exhausttdfinheuppdyt h
air cell group 5D w Il be referred to as a fourth el ectromagnetic
val ve SV- Dan@Fe@haBpt dbrelowelirst drirviced lcoroupt Shfwihe Hd rstferred
el ectromagnetic valve SV-A will be referred to as a first driving
circuit 14Ap as a first electromagnetic valve SV-2A, an electromagnetic
valve for switching supply and exhaust ¢f the second air cell
group 5B will be referred to as a second electromagnetic valve
SV-B, anelectromagneticvalve forswitchingsupplyandexhaust
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 to as a first driving circuit 144,
a driving circuit of the second electromagnetic valve SV-B
will be referred to as a second driving circuit 148, 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. 3).

[00632]



a driving circuit of the second el ectromagnetic valve SV-B w | be
referred to as a second driving circuit 14B, a driving circuit of
the third el ectromagnetic valve SV-C wi{4_be referred to 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 (FIG 5). [0032] -16- Referring to Figs. 5 and 6, the
detai| of the cBREPEFLBPrERI 192 wh13nhehd idsdc? PelBwt rPh&8EACLol

circuit 12 includes an anplifier 121 for anplifying an inputted
sound si gFalrcug tf L8quibheyd idaserrijomst Pedofi-| t BRy APPEFQY Ehaqidd ildg
the bass of the sound signal, a rectifying part 123 for rectifying
the sound singlaldesaahi esplifteshdld Lol et IV grarimprddedosound
setting a first threshold value (Low threshold value) of the signal
| evel of tBéoseulnda dirgralency Sebodd (achieshol Hteal d€ 2sBet iex rpatting25
for setting a second threshold value (Hi gh threshold value) of the
si gnal | eveheobatslze ogotuhe ssugualsigaaflir st rpoltse ygegepatiton2gafbrl26
for generating a pulse when the first threshold value is exceeded, a
second pulksetgdyanat tion spanid $2gnkar gdaiersat thgeahplbise Weesethéng
second threshold value is exceeded, a first latching part 128 for
| at chi ng t harfiul ge feneraitechdwn thesti tistephbse genes atlican thpashold6,
a second |atching part 129 for latching the pul se generated by the
second pul seigenerat ke paghal27evkhecogompet ebund signal, a second
thresholdvalue settingpart 125 for settinga second threshold
value (High threshold value) of the signal level of the sound
signalil, a first pulse generation part 126 for generating a
pulse when the first threshold value is exceeded, a second
Pulsegenerationpart 127 forgeneratingapulse when the second
threshold value is exceeded, a first latching part 128 for
latching the pulse generated by the first pulse generaticn
part 126, a second latching part 129 for latching the pulse
generatedby the second pulse 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
operaticn control signal generation part 132 for generating
a seccnd 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 nmassage
operation control signal generation part 131 for generating a first
massage operation control signal, a secppd nmassage operation control
signal generation part 132 for generating a second nassage operation
control signal, and a selector <circuit (selectingpart) 133 for
selecting the driving circuits 14A to 14D (nmassaging parts 5) to be
suppl i ed wilOR3CHe massage operation control signal. -17- [0033] The
anplifier 121 can freely adjust the anplification degree of the
sound signal . Theeaappiifeer 1PA1 sehusireahe adamAt Gheatigd idégeréaon
according to the sound signal level (voltage) fluctuating wth the
sound sour degrse rhatha mavsdgeigseart BontamwplidiigrallZdr agdimessagee
operation control signal can be properly generated. The

anpl i fi cat ropldégre¢icandbgreadpusoediby opetati sgunbe ssgngilt leivey
control switch 4b of the operation device 4. [0034] The frequency
filter 122 {velhmde)uplwftdontpass thittessundmbuyprasyi dedhizd debectige
bass nmaking up the rhythmof the sound signal (music signal) . The
frequency Ekichtrer cdB2roansadhadtor aa e f fgd regguenciyan terltecdpedighid,
the frequency filter 122 includes |ow pass filters having cutoff
frequenci esaaf babhotbpe 20y anitddrd . 108 eHEmpaNdi 2001 b2, deguted ain be
filters can be sel ected

adjusted by operating the sensitivity control switch 4b of
the cperation device 4.
[0034]

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 freguency 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, 100 Hz, 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 cutcff 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 scund signal and is made up cof a diode.



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. j¢then the cutoff frequency is
i ncreased, a massage relatively responding to the treble can be
obtained. [0035] The rectifying part 123 is provided to half-wave
rectify the sou jgnal and is mad of a diode. -18- The first
and second thregﬁﬁlg 8%?&31 GG 5§Fﬁ§h?é@ £y uﬁiﬁg%ﬁ%p%éﬁﬁﬁﬁh&é 4up
of a variable resistor and configured to adjust a Low side threshold
val ue and &7 Y# SitFeSRRR &GHA BP Qﬁaﬁu‘éﬁr{%%%]res’?ﬁ@oﬁ ¢ op é&ured
generation part 126 is nade ughof a _conparator for generating

pul se when t@eAGLE5 hg hvatS 1 ifﬁﬁb@ﬂ-édfas]olﬁqané.aglrﬁlaghe%fé%aélqew@old

Low side threshold value set by the first threshold val ue setting
part 124. TRéuSecond pul se generation part 127 is made up of a
conparator for generating a pul se when detecting that the inputted
sound si gndl®0Og%deeds the Hi gh-side threshold value set by the second
threshol d value setting part 125. [0037] |In the present enbodi nent,
a state in whichhe¢héisstindulseégoaheexteedspéhe pZedes enail@edp of a
t hreshol d value is regarded
comparator for generating a pulse when detecting that the
inputted scund signal exceeds the Low-side threshold value
set by the first threshold wvalue setting part 124.

The second pulse generation part 127 is made up of a
comparateor 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 tostart amassage. When the pulse generation parts
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 signals.

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 other words, the pul ses gengyated by the pul se
generation parts 126 and 127 act as nassage start control signals.
However, the signal |evel of the sound signal changes quite

and se

frequently, and thus the pul ses generated by the first qnd
pul se geneP?f?LiSSr? ‘iéffzf%%efgﬁ Brened ON/ P4 iiya-s tpEJrIE%é%tlﬁét-
are repeatedlx turned ONVVOFF in a short time (Figs. 7(b) and 7(c)).
[0038] The ¥ilr éPdarddddcond | atching parts 128 and 129 are provi ded
to latch the outputs of the first and second pul se generation parts
126 and 12700Sédpectively. The outputs frequently vary in response
to a change of the signal level of the sound signal. The first and
second | at chi ngThar £srgbgandngegondatateathgnadetapldd and 29 pafeop.
Since the pul ses generated by the pulse generation parts 126 and 127
are osci | Pativagedoheel 2 heh pitl s e tand sgedek heelli byt téed mdosed pulse
generation parts 126 and 127, the latching parts 128 and 129 keep
t he Hi gh sganeretivhepeutpufl2éntind lAE, oueppecofivels .| afchi ogtppias t
is reset by the conputer 130 (Figs. 7(d) and 7(e), specifically
descri bed Heeegiratilgr yarFhen |z gdnomae gar bschaB8gandf 1128 leegmatlhé eHiegh
state of
of the sound signal. The first and second latching parts 128
and 129 are each made up of a P £lip-flop. Since the pulses
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, so that the oscillating pulses are changed to stable
pulses and the computer 130 can easily detect that the sound
signal is brought a statfe 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 pul se, so that the oscillating pul ses are changed to stable

pul ses and the conputer 130 can easily detect that the sound signal
is brought a state to start a nmassage..-3®039] The conputer 130 is
made up of an 8-bit mcroconputer and perfornms various kinds of
processi ng using conputer prograns stored in a nmenory (not shown)
The conputer .13 eci des et her or not the soun i ghal exceeds the
Chreshord Jdias {ToRAETBLCr ASErOPH 08 UL R B Ghieal Bch T ongid
-20- value), for_ exanple, based on the outputs of the_|atching parts
128 and 129280 ther eBAPRSTOIRE" VUt pROS FRUSSFhal IBdt FEEBEREPRE L Fo
t he | evel gHi%h or Low) of the sound signal (Figs. 7(f) and (g%). To
be specifi ¢° the é6iHput f1aBCHEPHEC Wdthe W Re Sddindd  (Sigfal /i(d)

| ower than the Low side threshold val ue, whether the sound signal is
not | ower ©R&n (Bheé -Low side threshold value and | ower than the
H gh-side threshold value, and whether the sound signal is not |ower
than the Hi gh-sTd&ettiraeshible Vakgenpussral yedaridep wradd@isivnsefindhe
conputer 130, when the sound signal is not |ower than the Low side
threshol d walbneland lower théanthdddigh-csi déndutesitoivd lual ugheshkow
decision signal is outputted. Wien the sound signal is not |ower
than the [Ehgtssirdbsibnaeshe govabuwer Ehad ghedeoi-siigke shygpsthold value
out putted. [0040]
and lower than the High-side threshold value, and whether the
sound signal is not lower than the High-side threshold value.
As a result of a decision of the computer 130, when the sound
signal isnot lower than the Low~side threshecld value and lower
than the High—~side threshold value, a Low decision signal 1is
outputted. When the scund 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 (74L3123) 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
generationpart 131, the firstmassage operationcontrol 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 nassage operation control signal generation part 131 is
made up of a one-shot nultivibrator (74LS123) that can adjust a
pul se I ength by nmeans of external resisijor and capacitor. Wen the
Low deci sion signal is supplied fromthe conputer 130 to the first
massage operation control signal generation part 131, the first
massage operation control signal _is generated with a pulse length

(duration) “88f G@M 2%jUsdt @ piaf 82 IS5t byt BRaRR M ISE LT e FEF}SERFG
7(i)). The second massage operation control signal Eeneration part
132 is al s3NAeRPaAfp 6 -a BheDsHut Baah darisdaror Lqyal $F28jpried £ Ram
can adjust a pulse length by neans of external resistor and
capaci t or . tigerPrivE o b0 Hedibsi Ircigharspgespsglatdef pomtrehaignal
conputer 130 to the secondnmassage operation control signa
gener at i ongpaetralldon ppetséédndthassagendpeprasion eparpblonsggnbiols
generated with a pulse length (duration) set at a second pul se
| ength (fopigrafpie,gehds] WwitH & pilby)lefddeh pidwsest engt ketohtt Ae
massage operation control signal generation parts 131 and 132 can be
freely adj usteddbpuibe langtBuppby ekampsel ettd? $witclFaG, [O00AL]
Since the massage operation control signals have different
durations, it iBh9ppsdsbllertgrhmey theend s smge@bpairat isuppdyt {atassagahg
time) to the air cells according to the signal |evel of the sound
signal . I ngehbeetwondsarwben3t hens$iPmlcan be freely adjusted by the
air supply time selector switch 4i.
[0041]

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. In cther words, when the signal
level of the sound signal is relatively low (Low), air is
supplied te the air cells for a relatively short time. When
the signal level of the sound signal is relatively high {High),
alr 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, amassage 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 tinme. Wien the signal |evel
of the sound signal is relatively high_¢¥igh) , 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 nmassage occurs
with a low pressure,. Wen the signal |evel of the sound signal is
rel ativel y Hnh, (Pal2magdage GXUrl$ i oF arfi gh Predansgoerpeegiation
cells 5 are forned snall er than the conventional air cells for
massage suflRRERSl &iguBdtantial ly perfect expansion state can be
obtained by air supply in the massaging 22 tinme (0.12 [s] or 0.08
[s] ) of orl@U4fIt he massage operation control signals. [0042] The
selector circuit 133 selects which one of the driving circuits 14A
to 14D shoul d b&hssdldad it hcuhe lgenee heetls fhish omaodafee dpdvanidon
control signal or second nassage operation control signal, based on
a sel ecti ogigicgdidls Y4Ppecifilcahdyld dessupibeieder ehridfe eelepat pdtftiedt
fromthe conputer 130. The driving circuits 14A to 14D sel ected by
t he sel ect oascigeudrterdB8loarerfted Iws f bntheof spsbniassagey®perakitdon
control signal or the second massage operation control signal, the
sel ected ebettrovinmadaebilc balees o8VaAskdeSV¥Yibnaségseilt dbedctidithélair
supply state for a tine period corresponding to the pulse |ength
described hereinafter) outputted from the computer 130. The

driving circuits 14A to 14D selected by the selector circuit
133 are fed with the first massage operation control signal
or the second massage operation control signal, the selected
electromagnetic valves SV-A to SV-D are switched to the air
supplystateforatimeperiodcorresponding tothepulse length
of each massage coperation control signal, and the selected
alr cells 5-A to 5-D are expanded.

[0043]

Referring to FIG. 7, the flow of control of massage based
on the scund signal will be described hereinbelow. First,
the power switch 4a is turned ON, an operation mode is selected
by the operation mode selector switch 4¢, and the sound signal
is generated by the music player 8. Further, the scund 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 massage based on the sound gjgnal will be described

her ei nbel ow. First, the power switch 4a is turned ON, an operation
node is selected by the operation node selector switch 4c, and the
sound signal _is generated by the nusic player 8. Further, the sound
signal is2a@lisied By¢liheNedhsi2inisy ehirabl Isvpieragdbe@nbir¢hethe
frequency range selector switch 4d when necessary. Wen the sound
signal is gopphifégdfsmd siegmubby thleairaqudeniihbeedridr inda pégngl
12, the signal is anplified by the -23- anplifier 121. Next, a bass
signal is exttaeteédker om the ramphinf pédmusdundisi guakabyethe frequency
filter 122, and a signal or the like of the rhythmof nusic is
extracted. [P0@44] The filtered sound signal is half-wave rectified
by the rectifying part 123. The hal f-wave rectified sound signal is
shown in FIG 7Tk .fiRiGred calnsheisnal viavaborfrvarepoeatif{ad of tkeG
6. FIG 7(a) also shows the Lowside threshold value set by the
first threshekdfvahyepsett ing. parie 124 fanch e ddtgh-isidde ouhbir eshakd
val ue set by the second threshold value setting part 125.

is shown in FIG. 7{a). FIG. 7(a) shows a waveform on point
(a) of FIG. 6.

FIG. 7(a) also shows the Low-side threshold wvalue set
by the first threshold value setting part 124 and the High—-side
threshecld 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 Wl is lower
than the Low-side thresheld 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. Thepulse is Lowwhile



[ 0045] The sound signal of FIG 7(a) is inputted to the first and
second pul se generation parts 126 and 127. First, description wll be
made on the case where a part W of thg;sound signal of FIG 7(a) is
inputted. As shown in FIG 7(b), the first pul se generation part 126
generates a pulse that is H gh while WL of the sound signal exceeds
the Lowside threshold value. The pulse is Lowwhile W is_| ower

than the L& PdéorREeEhBRdal Biedh e Flbye SHold B Wkref SEf- dnC)
point (b) of FIG 6. As shown in FIG 7 (c)_, the second pul se
gener at i onSpare a1¥avgéRrerarasPaiptl $6)t Rat FiL§-Hbgh while WL of the
sound signal exceeds the Hi gh-side threshold value. The pulse is Low
whil e -24- [¥04d | ower than the High-side threshold value. FIG 7(c)
shows a waveformon point (c) of FIG 6. [0046] As described above,
in the present &sbdehomihied abstvgt,e ini hhahprehsehe adutisingnala exaeeds
the threshold value is regarded as a state to start a massage. As isS
evi dent fram whithcthehabuntHespghséseareadscthkathmgshnlEi gslug (b)
and (c) , it is understood that the sound signal is frequently
brought taecgastiaticanct diatst ard szamassagessavedi Awlis aivtielenthérom
state to start a nmassage. [0047]
a fact that the pulses are oscillating in Figs. 7(b) and (c},
it is understood that the sound signal is frequently brought
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 the pulse 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 latchingpart 129 is latched
to High (FIG. 7{e); FIG. 7(e) shows a waveform on point (e)
of FIG. 6).
[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 cf the



When the pulse of FIG 7(b) is inputted to the first [|atching part
128 while the output of the first latching part 128 is Low, the
output of the first latching part 128 jsslatched to Hgh (FIG 7(d);
FIG 7(d) shows a waveformon point (d) of FIG 6). Al so, when the
pulse of FIG 7 (c) is inputted to the second |atching part 129
whil e the output of the second |atching part 129 is Low, the out put
of the secSREIANS EhiFi paPRT1IF s ThEcHshalt be R hRE(FIS OV IPRa,
7(e) shows a waveformon point (e) of FIG 6). [0048] A first input
part Pl of itshéeedfpdtieasalden dnpunnatvedlistl the ddrpht ieput many Pdt
| at ching part 128 and a second input part P2 of the conputer 130 is
connect ed wBod deowegwndofinplid P25+ $dcond | at ching part 129. The

signal level of the sounds ignal is decided based on input signals
to the first inpottipadecRPsioandfttie segord lepat, pdr tsPRirdtndelreéded
decision of the signal level, it is first decided whether the input

signal to thethecontei iypuit EErdnal2 tiosthe gdecard dotputt patti B2 ishétikgér
or not the signal level of the sound signal exceeds the high-side
t hreshol d vwal net, Wieaxt tibe whpther signalt the thieyrselc ArareilnpattpasbuR2
is Hgh, the H gh decision signal is outputted. Wen the input
signal to khenz@centeédpihepaidh-RRids thewshold value. When the input
signal to the second input part P2 is High, the High decision
slignal is outputted.
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 soundsignal exceeds the Low-side thresholdvalue. When
the input signal tothe firstinputpart isHigh, the Lowdecision
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
H gh or not, that is, whether or not the signal |level of the sounds
i gnal exceeds the Lowside threshold vahgle. When the input signal to
the first input part is Hi gh, the Low decision signal is outputted.
When the input signal to the first input part Pl is also Low, no
signal is outputted. [00495 In this case, the input signal to the
second i np@ETFARC IO PRETHLGR PANERRETR Pa? tSHHORhSSHANE SRFFALLIO%nd
thus the conputer 130 outputs the Hi gh decision signal froma High
deci Si on SIgMAIOdUs bIa bAAY PG PSS JENEt AR G0 - 20100 lohbike ApP1Ying
waveformon point (f) of FIG 6). Wen the H gh decision signal

(pul se) is Wetpairgefgomt e cnpacerieBGionke sserond-rhosagd gger
operation control signal -26- generation part 132 generates the
second masdddé -opdhati BRG. coht r dh@igraWwavafiong anpodset | emgtdt ¢LG.
0.12 [s] while applying the rising edge of the Hi gh decision signal
as a one-shot. trigger (FIG 7(h); FIG 7(h) shows a waveform on
point (h) of FIG 6). The second nmassage operation control signal is
supplied to thehsedeoind meissediet o882t hooughtarIORighatuid sLidplded
operates the driving circuits 14A to 14D sel ected by the selector
circuit 1330 the etputoef cikeu®R c¢BBctihtroldh B& OR circuit 135 and

operates the driving circuits 14A to 14D selected by the
selector circuit 133. The output of the OR circuit 135 is
shown in FIG. 7(j). FIG. 7(j} shows a waveform on point (j}
of FIG. 6.

As a result, the seccond massage operation control signal
which continues for 0.12 [s] is generated according to the
Wl part, in which the signal level of the sound signal is
relativelyhigh, andtheselectedaircells3Ato5Dareexpanded
topress theuser for 0.12 [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 1295.



shown in FIG 7(j). FIG 7(j) shows a waveformon point (j) of FIG
6. As a result, the second nassage operation control signal which
continues for 0.12 [s] is generated accefding to the W part, in

whi ch the signal |evel of the sound signal is relativelyhigh, and
the selected air cells SAto 5D are expanded to press the user for
0.12 [s] . At the end of the second nassage operation control

signal, the expaR8eteatt sddned &8rAFaRT2teq GOPOY 1Mmor BBGeFal iy edge
computer 130 receives the output of the ORcircuit (the |ogical add
of the fir&f FASHP BpefathoRrR ebrtidbl ihgnhplinadidngsedo §I$&ge

operation control signal) and generates a reset éRS} signal for
resetting (SetEgsgoREraton) thetool plitenaf athéhfi ratliagceiog Parhe
128 and the second latching part 129. _27_ The reset signal is
gener at ed sgployichgashectabpényt dgecwittdle sdgmnpdt of & her QR + clibe
(the falling edge of the first massage operation control signal or
the fallingesdgestintdhe s seconahnbsbhgecdpgratbpr poade ot rsigedltinas
a trigger. The reset signal is substantially delayed by a
pr edet er m mefirbmnehe B firggadt HEIGLI gokf ; (FAG TAK)kphpwhl &wakgfigrns baws
a waveformon point (k) of FIG 6). [0051] The reset signal is
gener at ed abtier t{he erdrafs.t ld¢ .nassage

[0051]

The reset signal is generated after the end of the massage
operation control signal, so that the High state of the outputs
of thelatchingparts 128 and 129 is kept longer than the massage
operation control signeal.

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 H gh state of the outputs of
the latching parts 128 and 129 is kept |onger than the nmassage
operation control signal. In this case,p¢ he conputer 130 is
configured to output the Hi gh decision signal or the Low decision
signal when the outputs of the latching parts 128 and 129 change
fromLow to High. Thus when the outputs of the latching parts 128
and 129 arenEEptl atIMRGRT BVRFCACERARYES BFC CRETSSERE PYREPL Faasal
not allow the conputer 130 to decide the |evel of the sound signal.
I n ot her wdedgenahehed htoat patsn shet hecfatembgepaalay 128edhattzy
are High, the conputer 130 acting as a processor 1is in a state of

i nsensi tivithg es8daothange nelsele obemdtdiognglontrp@052pnea -t he present
enbodi ment, the conmputer 130 is in a state of insensitivity not only
when the first BassadetopefatiheornsP8ivitontavgn whgnathersaurel segoad
massage operation control signal is generated but also in the

pr edet er m nedmeight to pstRtaftestat he rersk agfe {drecembisagehepératshond
control signal. In a state of insensitivity, even when the sound
signal isvhiloeghttli®masstgteperastiantcantmssagenéeXxceedt agneheted,
threshold value), the massage operation control signal is not
gener at ed, ananthtibus ma s@msade hst dr herdad medn bohethesrawy ds tide
time corresponding to the delay tine D inmediately after the end

corresponding to the delay time D immediately after the end
of the massage operation contrel signal having the
predetermined massaging time (0.12 [s] or 0.008 [s]) is &
non-operating time period D during which the massaging parts
5 are not operated.

[0053]

Then, description will be made on the case where a W2
part, following the Wi part of the scund signal, is inputted.
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 dces not exceed the High~side
threshold value {FIG. 7(a)). Thusonlytheoutput of the first
latching part 128 is set at High (FIG. 7(d); FIG. 7(d) shows

a waveform on peint (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 tinme
period D during which the massaging pargs. 5 are not operated. [0053]
Then, description will be nade on the case where a W2 part,
following the WL part of the sound signal, is inputted. The W part
appears while the outputs of the latching parts 128 and 129 are
reset (Figs.s PutBythnd v (tde yecigaant pfisshicheopputgar L3P s(BLG ar'dét) it o
be latched by the latching parts 128 and 129. In other words, the W
part of thdI$ounddsi ghalvsesceads fore ctowodindge (Ghr @shdll& -v&lue but
does not exceed the Hi gh-side threshold value (FIG 7 (a) ) . Thus
only the outOdtédiof the first latching part 128 is set at High (FIG
7 (d) ; FIG 7 (d) shows a waveformon point (d) of FIG 6) and the
Low deci si on si §hal £i29t mzssagputinech thyon heordem sisdgrefl teaecarrponer
130 (FIG 7(g); FIG 7(g) shows a waveformon point (g) of FIG 6).
[ 0054] The plaintstl 3daksafjagopecalivetd contTol Hgimalomgenenatli arnepartkes
131 having received the Low decision signal generates the first
massage opehat f Onsceatsabhesomied t o Boatpull sei drerighbthef p@l 8 1eskth
whil e applying the rising edge of the Low decision signal as a
one-shot trifggeds ((KGmnI{e)zpFlyEng/thd SOWEy @dge of the Low decision
signal as a one-shot trigger (FIG. 7(i)}; FIG. 7(i) shows a
waveform on 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 circuits 14A tc 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

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

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

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



waveformon point (i) of FIG 6). The first nassage operation control
signal is supplied to the selector circuit 133 through the OR
circuit 135 and operates the selected gfiving circuits 14A to 14D
As a result, the first nassage 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

rel ativel y [08®fland the selected air cells 5A to 5D are expanded for
0.08 [s]. [0055] Since the duration of the first massage operation
control signal Fistshoreee, dearnindiof wihe Becnd masthgcasserheiron
control signal, air is supplied to the air cells for a short tine
and only aWdel@fiarsl {ospatt s ekpdrsiiory tar B2 rebttapfiethe seyd siggaln
a massage with a |l ower pressure. Conversely, the duration of the
second nassage ioperatidon control signal is longer and results in a
massage with a higher pressure. -30- [0056] Furthernore, description
w |l be made onAshehawasenwhete 7 Wahe\WA3 g b fpahtssduhd aiigng it ket ¥\2
part of the sound signal are inputted. As shown in FIG 7, the W8
part of thehsouvndpatgnalf sresfikbe outphtisgobathelBr shdl ahehsagopart
128 and the second |atching part 129 at H gh. Thus the conputer 130
deci des thakttching part 129 at High. Thus the computer 130 decides that

the soundsignal exceeds theHigh-side thresholdvalue, outputs
the High decision signal, and 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 declision 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
massagde) after the end of the second massage cperation control
signal. SinceW5Sappearsinanon-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 Hi gh-side threshold value, outputs the
Hi gh decision signal, and outputs the second massage operation
control signal. Next, the subsequent risge.W of the sound signal
appears during the generation of the second nassage operation
control signal. However, the outputs of the latching parts 128 and
129 are |l atched and thus the conputer 130 does not perform_the
deci si on of theP8i¢harr Hhed SATHY e iEsagihg $¢Rd S{pwsypxceeds
Further, a rise Wb of the sound signal acts as a signal exceedin

t he Low si d&ct fhgsikdiod dv Fladare( deFeat dént @ state &0 FasgsFige) Napseget he
end of the second nmassage operation control signal. Since Wb appears
i n a non-opamediingetlivme fferi tHebetdref the maagaas opfe naid dratcemitrg L
parts 128 and 129 are reset, the conputer 130 does not performthe
deci si on ofsighelsi(gheal end Thiertdfeome ssegénci hinae, ptles erce aaf 1 1p parite
massage operation control signal is not generated. -31 As described
above, evelh ahewit beesatad sthaalorexgeeds irtcheimbrmeshaldDval Tie ofténean
in a state to start a nassage) inmmediately after the end of the
massage opewatisonicorig olon-tipgalt ifigheirnndpof i dded,massagiprgsdibie) to
the massaging parts 5 do not operate in the non-operating tine
period D. bptatihes tweedss &phihet nbDrcapeiata g ddItes Fer(ttek Binid oifs
possible to obtain a tinme of exhaust fromthe air cells 5 (the tine
of the retreat of the massaging parts), achieving a varied

pressing operation.
[0058]

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 meode is outputted from the computer 130 and 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 selecis the air cells to be operated
from the four air cell groups 5A to 5D, sco 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 b5A to 5D are cperated.



the retreat of the nmassaging parts), achieving a varied pressing
operation. [0058] FIG 8 shows operations in operation nodes

sel ected by the operation node sel ectogy swtch 4c. The conputer 130
has a conputer program for generating a selection signal in each
operation node in response to the selection of the operation nobde
sel ector switch 4c. The selection signal_in each operation node is

out put t ed fPoNFRHE “OEABut 2L ATIE Lkl PELTDI §Bed 16 ¥ i} v eseraired 1
133 based on the program NMNbreover, every tinme the first massage,
oper ati on E8ftriolat angadlcerl gheusciohde hassagé cspdiat i bt OBRERSI O
signal is generated, the conputer selects the air cells to be
operated fFoomrResivwRl aian ger [cegrlotipeuB A 8 B eswrd har tresecond
massaging parts are sel ected according to a change of the sound
signal. [©OPSIptheN"samdehl aopkratdbn asddegrone Riis selechedupss the
randomy selected fromthe four air cell groups 5A to 5D are
oper at ed. +tB2xrdl ppetrhérionwocdstralt aigetlt oabd skkedtigd.i s random y
determ ned such that an air cell group Ais selected for the first
operation [©€0BOiol signal, an air cell group Cis selected for the
second operation signal, and an air cell group Dis selected for the
third operati onIGOMBYIH" sipgralt,icantotibe dvdkey tORGOhir cell group is
sequentially selected from the upper part of the backrest 3
and the selectedair cell groups are operated. Inotherwords,
every other air cell group is sequentially determined as a
target tobe selected such that theair cell groupA is selected
for the first cperation control signal, the air cell group
C skipped from the air cell group & is selected for the second
operation control signal, the air cell group B is selected
for the third operation contrel 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" operaticn mode, the air cells are
sequentially selected from the upper part of the backrest and
the selected air cell groups are operated. 1In other words,
targets to be selected are sequentially determined from the
upper part such that the air cell group A is selected for the

firstoperationcontrel signal, theaircell groupBis selected

for the second coperation 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; . every 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 skipped fromthe air cell group A is_selected

for the seCohdl SOIRTERT SRTCHRHE OIS GREFAtLAR GATE L Pigradp ad she
selected for the third operation control signal, and the air cel
group D s@ilﬁpﬁﬁlir%ﬁlﬂh@ af rsed@qte@ﬂf 595 Bq $088LEcPRACF bECR KOTTFGt h
operation control signal, and the like. [0061] In "forward"
oper ati on med&alyheng rtheellliseare sequentially selected fromthe
upper part of the backrest and the selected air cell groups are
oper at ed. I[®062Her words, targets to be selected are sequentially
determ ned fromthe upper part such that the air cell group Ais
sel ected for thén fhesthoperapéont contmodesi graly drive adin adll ggroowp
Bis selected for the second operation control signal, the air cel
group -33- i@ sslsekedted 4 drintche tbhiwedeapeint T bewebhtops raiigmamodand
the air cell group Dis selected for the fourth operation control
si gnal , andheheunbke. df0G62] celli gheupkr d@aepenahigopammaes secdrky edne
air cell group
according to the signal level of the scund signal also changes.
In other words, targets to be selected are determined as
follows; forexample, inthe caseof the first massage operation
control signal corresponding to a low sound signal, two air
cell groups (for example, the air cell ogroup A and the air
cell groupC) are operated, andinthe 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 computer

130 (see a port P8 of Figs. 5 and 6}, and the signal can be

alsc used by analysis.



is selected at a tinme. However, in "level" operation node, the
nunber of air cell groups (massaging parts) selected according to
the signal |evel of the sound signal alsp.changes. |n other words,
targets to be selected are deternmined as follows; for exanple, in
the case of the first nassage operation control signal corresponding
to a low sound signal, tw air _cell groups (for exaQP , the air

( |l e

cell group A anBUfhB®ar i1 & Todt bR © crdadper &iled.C ahd T PHT Ry &d&s e
of the secondnassaqg operation control signal corresponding to a
strong sourd 5¢¢mbll, lehelfoutedrt ehPdghdips 1ot &e 6ér bt ddiCLAS SR
"l evel " operation node, the nunber of operating nassaging parts is
changed w FderecEsdoaads lenel sauitr e3ypbd valiugst gl hienpeovd g anal,
synchroni zati on between nusic and a nassage. [0063] FIG 9 shows a
nmodi fi cati gndegrapbéionh tbavebl dperals ont tiobie ferergholmyatl dRsGare,
in the case of four levels, the rectification signal of mnusic can be
capt ured t genkeatedpacerrdidq feetha pont P8velsFi g thiandaBe, dabe
the signal can be also used by analysis. -34- Further, in the
nodi fi cati enrexaipl grohipFRGis9seioctred evet slefel evielthly tlhwevelir2cell
| evel 3, and level 4 are set in increasing order of signal |level as
t hreshol d wabues af ahbHeBsavnadssignadd fandleopel @, amd abter ahrsegadbs
with different durations are generated according to the four |evels.
In this casellt Beoups are selected for level 3, and the four air cell

groups are selected for level 4.

[0064]

In response tothemodes such as themodes described above,
when the selection signal is supplied from the computer 130
to the selector circuilt 133, the massage operation control
signals are supplied in the selector circuit (AND gate) 133
tothedrivingecircuits14Ato ldDcorresponding tothe selected
alr 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 alr cell group C), 4g-D
(corresponding to the air cell group D) of the operationdevice

4. While air 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 two air cell groups A
and B are selected for level 2, and the three air cell groups are
sel ected for level 3, and the four air_gell groups are selected 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 circuit 133, the nmassage operation control  signals
are suppl i 4HEE-itefet 8 R COF TESPOTCE NCARDY gt b)) IreaiP /t BNE el © SiPPHY
circuits 14A to 14D corresponding to the selected air cell groups.
Furt her, tHadwssage loper &tirterd edrit-rol signal s having passed through
the selector circuit 133 are also supplied to the air supply
i ndi cator | anpsMdgepvécor teéghondinagtingt heansrbleakingronop A) , 49-B
(corresponding to the air cell group B), 4g-C (corresponding to the
air cell grsoumshCpeni4giboficertbspbadahy ¢l hpraips celds groduy Derdfs)
the operation device 4. Wile air is supplied to the correspondi ng
air cell gragppe tnhdeaiip sfippiypsnddeatios 1ENWP pitdwinerates .t hdhert hairr
is not -35- supplied to the corresponding air cell group, the air
supply i ndiagatsosf ltanrpmé s ase aidchiviy eexeept! fghhienstpp g imeldrator
blinking in synchronization wth the air cell groups (rmassaging
parts) nayhesmedevtiipeaf chappsti08#hép HRHD o stesh o e vdideern .
[0065]

According to the massaging machine of the present
embodiment, it is possible to improve synchronization between
the scund signal (music signal) and a massage and synchronize
fhe switching of the massaging parts and a change of music.

Further, according to the massage machine of the present
embodiment, the user 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 solenocid 51. When the switching element l4a
of the driving circuit 14 is turned ON by the massage operation
control signal, the solenoid 51 is driven by excitation and
the treatment part 52 protrudes to the front to press the body
(FIG. 11(b}). On the other hand, when the switching element

l4a of the driving circuit 14 is turned OFF, the solenoid b1



parts of the massage machi ne, except for air supply indicator |anps
provi ded on parts other than the operation device 4. [0065]
According to the massagi ng machi ne of thge_present enbodinent, it is
possi ble to i nmprove synchroni zati on between the sound signal (rnusic
signal) and a nassage and synchronize the switching of the massagi ng
parts and a change of nusic. Further, according to the nassage
machi ne of th&ePreasit 2eenBodi HBRt “rERAEMERErPRER ?%é}sémﬁﬁ%ﬁgéxﬂTbﬂhe
sound signal as a sound through ears, as a press through the body,
and as [i§he 2hFo0gh &5 oft haRebyr e haRe) fiY) tHeShedN glef fidcta) -
[0066] FIG 10 and FIG 11 show a nodification exanple of the
massagi ng p&%.7]A massaging part 50 includes a treatment part 52
driven by a solenoid 51. Wen the switching el enent 14a of the
driving circuitInghscoovaationabyeihaesgsgageadparatiitds atomassiage
signal, the solenoid 51 is driven by excitation and the treatnent
part 52 proechdes desdhiddd bonapenpsess tdrd: boty- Ot B . LHOF))7.9687 ) ,
t he other hand, when the switching el ement 14a of the driving
circuit 14 ailghoughedm@BFEage e 1901 feridiydcbidng 869 wiis hdemagngeizied samghd
the treatnment part 52 is noved back by the urging force of a spring
whi ch i s netigehdweafFb6. oktaf{agd, EPO6F¢el imd hef cdreerdd s nay not
massage machi ne (the air massage

be enough.

For example, in the case of a short interval from when
the sound signal exceeds a threshold value to when the sound
signal falls below the thresheld value, the air pump is driven
for a short time and thus a sufficient amount of air is not
supplied to the air bags. In this case, the air bags only
slightly expand and thus only a weak massage can be obtained.
[0068]

Inotherwords, inthecasecfairbags (aircells) expanded
by air supply, it is necessary 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 pe obtained, causing a gap between the feeling

of the massage and a change of the sound signal.



machi ne described in Japanese Patent Laid-Open No. 2003-79687),

al t hough a massage faithfully changing with a change of a sound
signal can be obtained, the feeling of-the nassage may not be
enough. For exanple, in the case of a short interval fromwhen the
sound signal exceeds a threshold value to when the sound signal

falls below the_threshold val ue e air punp ven . for a r

time and thus a° EE@F@£%§Le%ﬁ&Rﬂ& Y%??ufénﬁéﬁn%ﬁﬁﬂﬁ?Eﬁeﬁﬁsﬁﬁglﬁgr
bags. In this _case, the ai Zaﬂ§ sI| expand and thus only
a weak mas®AgE Lafhelonta % é@é’fﬂer} ‘Fi FSQBrDE PRTF tREULESE

of airbags (air cells) expanded by air supply, it is necessary to
suppl y alrafﬁﬁréaﬁéléﬂmﬁeﬁﬁr PoR§=>FtPHE-t o obtain a strong pressing
force. Meanwhile, the sound signal changes in an extrenely short
time, and tR4§%hen the sound signal exceeds the threshold val ue for
a short tinme, a sufficient pressing force cannot be obtained. As a
result, even inThhe idase at BIFicFhos Ul psiegralt FeventionHenprhgide
signal level is high for a short tine, only a weak nassage can be
obt ai ned, eausFagya aphbeevekat tHetdfigw inguidiiaive hepsags lagd tame
change of the sound signal. -37- Such a problens imlarly occurs not
only when fhe amssagonggpeatt wbeantts masebl ibgtpattsd swhesrathed based
massagi ng part requires a certain tine for a nassage.

on a sound signal.

[0070]

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
is brought to the predetermined state to start a massage by

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

tothe state tostart amassage, themassagingparts are brought



[0069] Thus it is an object of the present invention to provide a
massage machi ne that obtains a sufficient operating time for a
massagi ng part when the nassagi ng part-$%-operated based on a sound
signal. [0070] As described above, the present invention includes
the massaging parts 5 for perform ng a massage and the control

circuit 12 for rformn ontrol _such.that massage, _correspondi ng
Lo a changdCariT RE°SBumaT St SHE R PREHreT S 1o S WSS a0 Y parEs
5. Wen detecti t hat .t he sound signal .is brought to a .

o edet or m HEUSFRES t BTt aFt SHPREGLETE BYRAI%cANGRoPOLRE SOARAL
signal, the contyol circuit 12 brings the ssaging, parts. 5 to an
operating statelQEFr ngVE? pradiet &t Hert© rﬁafsggﬁ 7G9S 198G dr Graggest
t he change of the sound signal. [0071] Therefore, even when the
sound si gnaP 3% htbelmtY 8hPrbftinenel st apespabdedacoht e gyéficient
i mredi ately after the sound signal is brought to the predeterm ned
state to sPREF2&REsSage BT &hehaAageaeringhe2séand signal, once the
sound signal is brought to the state to start a nassage, the
massagi ng p&Pt/glare brought -38- to the operating state during the
predeterm ned massaging tinme regardless of the subsequent change of
t he sound signallorgpuer, everrhshepnveatirane ofr tiws soimdasibgmgl (the

changes
ailr massage machine described in Japanese Patent Laid-Open

No. 2003-79687), the air bags {air cells) supplied with air
are switched independently 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 cobject of the present invention to improve
themassagingeffect by relatingtheswitchingof the operating
massaging parts to a change of the sound signal.

[G6073]

As described above, the present invention includes the
plurality of massaging parts 5 for performing a massage and
the control circuit 12 for contrelling the massaging parts
5. The contrel 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.
(00741

Thus the massaging parts to be brought to the operating

state are selected from the plurality of massaging parts based



in an extrenely short tinme, it is possible to obtain a sufficient
operating tine for the massaging parts. [0072] Moreover, in the
conventional air nmassage nmachine (the -3+ nmassage machi ne descri bed
i n Japanese Patent Laid-QOpen No. 2003-79687), the air bags (air
cells) supplied with air are switched independently of a change of

t he sound si gnal so that, the swtching of t ndi ng_ai r. _bags
and thg rh?b%ﬁ1c%?n%%s?£ %?% TVE éV%%ngb:%%gﬁw%?% e.hf%ﬁébﬁP ?geén
object of th resept invention to.inproye the massaqi effect .b
Col ating t AERIGERE reot ot i SagBALt T L RaTE R IS S art 0% 608 ehiRbe
of the sound signal. [0073], As described ahove, the presen

i nvention PAEPAHEEIt RET R LFRPTRYLY ?nﬁﬂﬁﬁ%iﬁ&lﬁg¥ﬁ?t§eﬁﬁrtb@rFBPﬁﬁng

a massage and the control circuit 12 for controlling the nassagi ng
parts 5. PhEN&onBREI 2cREERES12 sel ects, based on a change of the
sound signal, the massaging parts 5 to be brought to the operating
state from £R&5plurality of mssaging parts 5. [0074] Thus the
massagi ng parts to be brought to the operatin state are sel ected
from t he plural?t30of haRSSagNHG TPaTs. PabedoL 3dnieda chamgereucing
sound signal, so that the user can feel a change of the sound signa
al so from amepdagendt the operating

The massage machine may be provided in various forms
including a mat and boots.

The massaging part is not limited to a pressing type using
air cells or solenoids. The massaging part may perform
massages such as kneading, patting, and vibrations ox provide
a relaxing effect by swinging the body.

The sound signal is not limited to music and any cther
sound signals may be used.

Further, the massage machine may include massaging parts

operating independently of a sound signal.



massagi ng parts, inproving a correlation between the sound signal
and a massage. [0075] Al so, the present invention is not limted to
the foregoing enbodinent. The nmassage-smchi ne nay be provided in
various forms including a mat and boots. The massagi ng part is not
limted to a pressing type using air cells or solenoids. The
massagi ng part may perform massages @%ﬁQ as kneadi ng, patting, and
vi brations or provide a relaxing ef ¢ %y sw ngi ng the body. The
sound signal is not limted to nmusic and any other sound signals may
be used. Further, the massage machi ne may include nmassagi ng parts
operating independently of a sound signal. -40- CLAIM5S 1. A nassage
machi ne corpri sfni@S 82 AasBaGRAGC paPTPELFIPeF f orni ng a massage, and a
control unit for performng control such that a nmassage
correspondi ng t® B2ehaAERIoP2 AL SERRAPST HRENLITNS PeRRBFABY, | ANt he
massagi ng part, and when the control unit detects that the sound
signal is brougkontgod preldosr pe hbdrBiag eond rotlagecla thassage sbypoa

change of the sound signal, the control unit brings the massagi ng
corresponding to a change of a sound signal is performed in

the massaging part, and

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 te 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 to start amassage and generating amassage start control
signal, and

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

part during the predetermined massaging time.



part to an operating state during a predeterm ned massaging tine
regardl ess of the change of the sound signal. 2. The nassage nachi ne
according to claiml1l, wherein the contgpl unit conprising: a massage
start control signal generation part for detecting that the sound
signal is brought to the predetermned state to start a nassage and

generating.a massage start control _signal, and massage .operatiqn
Sontrol signal GRREPATTErE PRGN ITr 2GEterdld G, COACH | Hemisedye Erar t
control signal is ge&eratedd a nmassage, operation control signal for
operating th& FRESAGI Y™ part A Tk B BAEE &f M PR ht™e
time. -41- 3.,The,nassa%§ machi ne according to claim1 or 2, wherein
the controPegrPd L8 Cahfh GHedr§ habe %Wﬁﬁ%ﬁﬁﬁﬁﬁgtFﬁgb¥?%%htﬁé?ﬁ&&
in which even when the sound signal is brought to the state to start
a nassage Siiedi et 8LFrafa BRSERESHEERL aig 1Y Arbter ithe Ragsaging Parr
does not operate again. 4. The nassage machi ne according to claiml
or 2, wher éhg MERE3EEALr PR IndPregenNOtt §PeEStE §UALA-to start a
massage of the sound signal, a plurality of states to start a
massage W th various states of the sound signal, and the nmassage is
varied with the detected states to start a massage. 5. The massage
machi ne acdor di igetmassagen@chihes giorartdng to claim 1 or 2, 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 wvarious states of the sound signal, and

the massage is varied with the detected states to start

a massage.

5. The massage machine according tec 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 tThe detected states to start

a massage.

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

detected states to start a massage.



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 is42qaried with the detected
states to start a nmassage. 6. The massage nachi ne according to claim
4 or 5, the massage 1is varied by changing the massaging tine

acoording bo ey derected sales Lo stagh o2 grapade. 425 TupTbe,

. or W r
massage machi ne”‘accor to clalm erern the COﬁtI’OF 't

conprising;,a massage start control signal generation part for
gener ati ngAr FPAF Hasigs SPAPE-8oRBrol signal when the sound
signal is brought to a first mass Sﬁitart sfate and generatin

a
second massage StBFISEHNLTOIT I GNA et 9 SHUNTT 3t oAl Pat s %?Bught
to a second nassage start state which is different fromthe first
massage st SPECERALBY Sahd” &t MESSEGE Dt attFd *&dnt+ B2 S gRAI the sound
generation part _for generatingh when the first or second nassage
start contFeANadilGaronehgénet at 88T MR SARISFe2 bpSraticctn ¢ RREERT1NG
signal for operating the nmassaging part during the predetermn ned
massagi ng Piﬁ%@o%@KFQQﬁ?Qﬁa§§@§€-89@?5?ﬂ0ﬁl§6ﬁ%r%@e%iﬁﬂﬁﬂsog@ﬁeﬁégﬂéﬁ
part is configured such that a massaging tine of the nmassage
oper ati on lgdniquihsitgnalsafanet apeaapgn Tiexponsateovhhenfis i fhassage
start

from the first massage start state, and

a massage operation control signal generation part for
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 a massaging 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 ailr supply from an air

supply source, and



control signal and a massaging time of the massage operation control
signal generated in response to the second nassage start control
signal are different in length. 8 The-dhssage nmachi ne according to
claiml1l or 2, wherein the nassaging part is configured as an air
massagi ng part for performng a nassage in response to air supply

froman air 5“Qﬁ%ycéﬁyégfnn%ﬂgié4§6n%?8u%8§t§§'LﬁﬁﬁéfkirCQQﬁhﬂygﬁ%
to supply air to the art massagi ng part’suc a air massagi ng
part can expand .so large as,t e a_body during the massaqgin
Lime. o THE \1484dde PRUChP HE abROF dF RS 10 13T TH4LEY 2 eV briP
massagi ng part is made up of an air cel] expanded by air supply from
an air supﬁPyH§6@Fc€Saﬁ& PRESZI £ b@pﬁ S 8n IW@Ssﬁﬁﬁpghéé%e'
expanding in an air supply tinme of 0.5 seconds or less. 10. A
massage machine conprising: a plurality of massaging parts for
perform ng a massage, and a control unit for controlling the )
nmassagi ng parts.NeaRYSTHEE dbHit e @R LEISC e, CHABIL P &£ rc HASGE 16f
a sound signal, the nmassaging parts to be operated fromthe .
plurality t6f Ra§8agiRg Partsis IedeTHE pasngd maehilnexprededing ate
claim 10, wherein the

supply froman air supply source and the air cell substantially

finishes expanding 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 contreol unit fer 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 plurality

of massaging parts.

11. The massage machine according to ¢laim 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



control unit conprising: an operation control signal generation part
for generating an operation control signal of the massaging part
based on a change of the sound signal,-&hd -44- a selection part for
selecting, every tine the operation control signal is generated, the
massagi ng parts to be operated fromthe plurality of massagi ng

parts. 12. The passage .nachin ccarding. claim r..11, wherein
the sel ection p%r eslsegiq:éﬁnsp?ﬁg fﬁ%csgggieﬁgl%gfte‘geyryo%gmgft%e © Ieurr%é:I iotny
of selectign rules for .selecting,the ssagi ng. part _tq be operated.

75, “The: mEoRbECTRAtia 5 BEPRG o ST RS S00HP PRECEhfirr SPpg ated

light emtti n%t means whi ch blinks in s¥nchroni zation with operations
of the pluraPff™ y"6f PrH<E @itafgogawéé.sag ng parts.

12. The massage machine according to claim 10 c¢r 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. ThemassagemachineaccordingtoclaimlOorll, comprising
light emitting means which blinks in synchronization with

operations c¢f the plurality of massaging parts.



