; €3eLA8894="*>@ @LA. n DESCRI PTI ON MASSAG NG APPARATUS DATA STO?AGE

MEDI UM AND METHOD OF CREATI NG PROGRAM [ Techni cal Fi e The
invention relates to a massagi ng apparatus, and m)re “M’IHH |I|IE to a
massagi ng apparatus that uses an audioisignal as a c for a

massagi ng operation. [Background Art] Conventionally, theoewozhas been known
a massagi ng apparatus that receives an external input such as sound of a
nmusi cal instrunment or effective sound and converts the input into
mechani cal vibration of a vibrating el ement, thereby producing a nmassage
effect. This type of nmassagi ng appmSCRIPTION udes a chair equipped with a
vi bration device disclosed in Japanese Utility Mdel Application

Publ i cati omASAGING APPARATES, DATA STORACE MEDNM SAND METHRODY OFhow a

configuration of a vibrating elenent or mechani sm of vibration, but a

frequency band of not higher thpgk AR pRERYRARNS a nusic source such as an
external nusical instrunent or effective sound 1s caused’tt pass through a

| ow pass filter and is electrically anplified, therebg turni n@mon and

vibration of the vibrating el ement by a rhythm of tmﬁ Wﬂummﬂ ce. This
massagi nﬁreaﬁﬁgx({fgtwaglas intended to avoid a negative
e i

vi bratioh or t associated with an i nput signal narnty conposed of
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bands ar massagl ng operation repeat stnpl e

rhyt hns. that repeats base line (lowfrequency
band), vg oug soun%ga%ﬁo&*%él um and hi gh frequency bands such as sound

froma p'L (ﬁ{ id etc are not used, and the resulting nmassagi ng
becones €on gguous sinple. As should be appreciated, the massage effect

i duced b
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sound and converts the input into mechanical vibration of a vibrating element,

thereby producing a massage effect. This type of massaging apparatus
includes a chair equipped with a vibration device disclosed in Japanese Utility
Model Application Publication No. Hei. 2 - 96133. This publication does not
clearly show a configuration of a vibrating element or mechanism of vibration,
but a frequency band of not higher than about 100Hz of a music source such as
an external musical instrument or effective sound is caused to pass through a
low pass filter and is electrically amplified, thereby turning on and off vibration of
the vibrating element by a rhythm of the music source. This massaging
apparatus is intended to avoid a negative effect such as vibration or the like
associated with an input signal mainly composed of voice by utilizing the source
with low frequency band.

However, when the music source with only the frequency band of not

higher than about 100Hz is used as the vibration source, audios within medium



conposed of a set of waves of substantially U shape or inverted U shape
which has a width alnost equal to half of a cycle. Therefore, if the audio
signal in low frequency band is directly anplified up to a usabl e voltage
range of a notor and given to the notonp, the resulting output beconmes much
smal l er than that in the case where the notor is continuously driven
(without the use of the audio signal). Wen the nmassagi ng operation is a
vi bration operation and the nusic signal that has passed through the | ow
pass filter is used as the control signal as in the above conventi onal

exanpl e, ah@ighftedlitticy Bindd & Botduded, lsothat fige Mikdsagfigdfberiohdhignt ed in

the massagi ng operation naturally to sone degrees because the control

signal i$ t/sin hythths herdriSidmpled fath niie VIS4t repattd BaROliQE Music or
rise and ?Ig?ﬁ of %g }Fn'%ly c are not 1gle\gflvays reflect edeltpE t he massagl ng
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given to the motor, the resulting output becomes much smaller than that in the
case where the motor is continuously driven (without the use of the audio
signal).

When the massaging operation is a vibration operation and the music
signal that has passed through the low pass filter is used as the control signal as
in the above conventional example, tempo of music or rise and fall of the music
might be reflected in the massaging operation naturally to some degrees because
the control signal is extracted from the music signal. However, the tempo of
music or rise and fall of the music are not always reflected in the massaging
operations such as kneading or tapping, because frequencies of such massaging
operations are lower than that of the vibration operation. When the tempo of
music or rise and fall of the music are not reflected in the massaging operation,
this is not comfortable to the user.

When an attempt is made to reflect the tempo of music in the massaging



apparatus capable of perform ng various types of nassagi ng operations
according to nusic. Another object of the present invention is to provide a
massagi ng apparatus capable of reflecting tenpo of nusic or rise and fal

of the music on the massagi ng operatiorgs. Anot her object of the present
invention is to provide a massagi ng apparatus capabl e of adapting tenpo of
the nmusic to the nassagi ng operation regardl ess of response delay with
respect to a control signal. A further object of the present invention is
to provi de a massagi ng appar atus capabl e of easily creating a control

progr am foperatesdgshouldibt tonsideted thatcihieey & & resgorade] dday witt fedpdbhd t 0
the present invention, there is provided a nmassagi hg apparatus conpri sing:

a nmassagithg cﬁﬁ@wﬂic?iml dhettodh¥fita ar R [iRBS @he AR IsySten® of tO thasahgigiser
to be massaged; a drive source for driving the massagi ng nechanisnt and a

control qa¥iKeEhibRT inehiding 4 hithopn operation of the drive source, wherein
the control device is configured to generate a control signal for

control Iing t ha QRRIRAe,QPheH sbhSettd ¥ehSOULGRRARRA Wtha(t A Re SFanal

i nput froma sound source. In accordance wth the massagi ng appar at us,

control | S H4ESH g%nqﬂ,'-ﬂ iSRG it atl itable
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t i+, Af i f th i ,
mRssage Weked@ithBblarhERERPEGPS SENNERArpRey of the misic source

and t hat arranges nts nore e on the rhythm or nel ody of
the nusic source, is carried out. That is, the user feels nassaged
‘confortably. The control device may include a waveform converter having a
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not problems, and an object of the present invention is to provide a massaging
apparatus capable of performing massaging that faithfully incorporates rhythm
or melody of a music source, and massaging that effectively arranges accents of
the rhythm or melody of the music source.

Another object of the present invention is to provide a massaging
apparatus capable of performing various types of massaging operations
according to music.

Another object of the present invention is to provide a massaging
apparatus capable of reflecting tempo of music or rise and fall of the music on
the massaging operations.

Another object of the present invention is to provide a massaging
apparatus capable of adapting tempo of the music to the massaging operation
regardless of response delay with respect to a control signal.

A further object of the present invention is to provide a massaging

apparatus capable of easily creating a control program for massage.



directly used to control the operation of the drive source, but waveform of
the audi o signal is processed by using, for exanple, a snpbothing circuit as
t he waveform converter and the resulting control signal is delivered to the
drive source. By doing so, even the audio signal in nmediumor high
frequency band whi ch does not output a sufficient power if used directly as
the control signal, 5 can give sufficient electric energy to the drive
source. Therefore, the operation of the drive source is suitably controlled
by the nusic source including sound in nediumor high frequency band and
the nusical rinyddder 6o athievdthesgobectsakesordingso theppidsenn irdferitiod, fh&eage.
As a result, various massages are performed according to nmusic and confort

of the nispreRldda nassaeath apparwhslcomstisiagi endssagitiethdehadiisthehance
bet ween nusic and the rhythm of the conventional nmassage is reduced. That

is, diffgikeseenbeharienl inghliiae @b a@bﬂgﬁof@dséﬁm Bhsyaddda bi difve shidcef@ssi ng
force of the massage is significantly reduced. A differentiating circuit or

an i nt eggavi | hgidbAgingthettsshis; diR1 ¥RBALRI ALl Y& éRitrolihge@sses a
wavef orm of the audio Signal in various ways and delivers it to the drive

sour ce agpbiiichslitheldriiedRRiree, Hier@itR IR SoniRicAES QoRTiETrddd @ittt onal

is converted into a pulse signal by the differentiating Circuit, thereby

obt ai ni ng &hwgi%%%f@&%@ﬁn %‘bge}ﬁ!ﬁoﬁ%@me 8Hgeabukce EAGPEAGE | Nto a
snmoot h waveform by the integrating Circuit, thereby achieving sl ow nassage.

The msséﬂhf&és@ﬂﬁﬁr@ﬂﬁr&‘iﬁa glg,g]ggisﬁﬁr@e.pl urality of massagi ng mechani sns,

the control device belng prov or each of the massagi ng nmechani sns.
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t he control device 1 ncludes requency band signal selecting unit
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which does not output a sufficient power if used directly as the control signal,




frequency band signal selecting unit, the operation node setting unit being
configured to switch the control signal by changing and setting the
wavef orm converting circuit and/ or by selecting and setting the filter,

t he operation node of the nmassagi ng meghanismis changed by conversi on of
the control signal. In accordance with these nmassagi ng apparatuses, a
frequency band of the audio signal is selected and processed waveformis
arbitrarily extracted, or these are conbi ned, thereby deriving patterns of
operation control of plural kinds of drive sources fromone type of audio

signal . ZaAlgivessuffiefed @fedbit QeRs e dHig sé@rce0NThBisiofY, the ©peHRich
sources are obtained. Preferably, the massagi ng apparatus having the

oper at i 0pf fARAGris€ bR I8 W fitabfRYort#blléte by tRERHhSIE sBUr@PRICAIdIAE SHRER] i Or age
unit for storing plural kinds of operation nodes, and the operation node.
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operation nodes stored in the operation node storage unit and swtch the
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desi red operation no of the user, corresponding to a i'0 source, is
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sources perform massages with different patterns, for example, kneading,

tapping, and vibration. Further, by varying the massages with the patterns
according to music, massage effects are improved.

In the massaging apparatus in which the control device includes a
specific frequency band signal selecting unit having a filter that selects and
passes a frequency band of the audio signal, variation in the process of the audio

signal is increased. Preferably, the specific frequency band signal selecting unit



In the massagi ng apparatus, the control device nmay be configured to convert
a conposite audi o signal conposed of plural signals associated wth one
another into the control signal, the conposite audi o signal being input
froma sound source and including the audio signal, and execute control
usi ng the converted control signal. 9 Wth this configuration, when the
conposite audio signal is conposed of plural audio signals associated with
one anot her, various nassages are performed according to the nusic. And,
when the conposite audio signal is conposed of the audio signal and the
control podgdesrasiegstbn€ bLal®d pass fitter &5 Aiphdpags filter, AAdalBhnd Pags filtert enpo
of nmusic or rise and fall of the nusic are reflected in the massagi ng

oper at i oThe Fpecifiefrafidmeydididsighahstlestig bRittoapdsedcated ipstaeskncorsi gnal
and a control program signal created to cause the massagi ng nechanismto

oper at e gewaktleAth bPtHdWwated® drfledter, BOE préferabmit theluie¥s provided be
configured to convert the control programsignal 1nto the control signal

when t heypytteans bedalsedthe ddral¥igrallis RERGtRhivire hidely?! Ad 1fed hedihh this

configuration, since the control program signal corrésponds to the audio

si gnal , tPed AP HLABSP 8H% Sw REFCBORES the aﬁjﬂ?&@,{%ﬁﬂ tSARNHE Hlbtarist ¢ and

according to tenpo of nusic or rise and fall of t nmusi c. The conposite

audi o S19nal, PierBaPTRAREdnaLeRling Bboaldi & AR HRYARIGIR LD one

anot her, and the contTol device onfigu to convert the plural
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device ma e configured 10 conver adro signals into

t he cont gﬁ)ASS gg@% Jog{ﬁnq@t rolling the correspondi ng drive source. Wth
this configuration, since'the plurality of nassagi ng nmechani sns are
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signal are changed. This is preferable, because which of the constant

continuous massage and various massages according to rhythm or melody is
mainly used, is selected. The gain adjusting circuit may be located upstream or
downstream of the bias circuit.

In the massaging apparatus further comprising an operation mode
setting unit that changes and sets the operation mode of the massaging
mechanism by switching of the control signal to the drive source, the operation
mode setting unit being configured to switch the control signal by changing and

setting the waveform converting circuit, or further comprising a specific



The audi o signal and the control programsignal may be input in a

mul tiplexed form and the control device may be configured to separate the
audi o signal fromthe control program signal and convert the contro
program signal into the control signal7 Wth this configuration, only one
transm ssion line is required. The audio signal and the control program
signal may be input in atinme division form and the control device is
configured to tenporarily store the audio signal and the control program
signal input in the time division formand separate the control program

si gnal f freguehey @uﬁﬂ%igﬁgr@ﬂec aRnHes bpérationanadaisetting®nhitdbeiig 0gr am
signal into the control signal. Wth this configuration, the signals can be

nul tipl exedfighidd ® $witeh tNe bynolBighal Btichaniiid Afd séfith@thl Waséfapal and
the control program signal may be input fromthe 11 sound source through

the samecshvertlg citiiib ahbli/ orasnédlecting had sctiieg BuslfiRes itHB Mpedton Rgodeont r ol

program si gnal can be transmtted using the existing anal og-audi o signal

line. Thef ﬂ%‘h{e@sa?f Bhahidniis SRshgdebpedhlersidinaf tHPdoriteol Gignal. f rom the
sound source such that the control program signal precedes the audio

signal, RActhiRiarfeRtwith ﬂ‘i’@é@ﬁl‘ésﬁﬁging?g?%ﬁﬁﬁ%,%f& ubBEPBAAAIJf Yhé hak® t he
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selected operation mode. This is because a desired operation mode of the user,
corresponding to an audio source, is always reproduced.

Preferably, in the massaging apparatus, the operation mode setting unit
has an operation portion with which an operator enters the operation mode,
because an operator can set a desired operation mode of the audio source.

Preferably, in the massaging apparatus, the massaging mechanism is
comprised of a vibration motor with eccentric weight added to an output shaft
thereof, because massage effects by vibration corresponding to the audio source
is obtained.

Preferably, in the massaging apparatus, the massaging mechanism has

a massaging element connected to the output shaft of the motor so as to be



12 Only the audio signal may be output to a signal path reaching a sound
out put device fromwhich audio is listened to by the user when the control
program signal and the audi o signal are input. The control program signal
and the audi o signal may be a signal m&ul ated into a supersonic regi on and
an anal og signal, and the control device may be configured to denodul ate
the control program signal nodul ated into the supersonic region into the
control signal. Wth this configuration, the audio signal and the control
program si gnal bypass the noise-renoving filter provided in the CD player
and are displacsd aecbriiniotipthd dyseradon dfthesndtesi OThis i@&oecﬁh@e,&iﬁf@ﬁiiﬁg audi o
signal may be an analog signal. Wth this configuration, an audi o signal
line of bhehexdisddtite iausthctptiayaiassayingelétsedt asdidpldcatls thékheadingne. The
conposite audio signal nmay be a digital signal. Wth this configuration,

t he cont effbct) thg tappitgreffeet, drRPfsiing efbtty(babk stRegleenRaseff@tparl o si gnal
can be easily transmtted using a general data processor. The conposite

audi o si ghBinEBYuSe thdbBHics@m@e, and the control device may be confi gured
to denodul ate the I\/%DI signal. Wth this configuration, using the M DI

system the COPtEfBFaly. OB @8 indsaidhg apiphiahly RO thaRablig ficBRhAGm 3d t he

conposite audio signal i1s easily transimtted. The con program si gnal
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with respect to the audi o signal put to the signal path reaching the
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confi gur n, response delay wth respect to the contr signal 1n the
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to tenmpo of sic 1scarried out. The massagi ng appar at us y contain
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Ther eby, 'nassage s perf’orne raing to nusic.

the present inygy | Ohdshethd'8bfarttd 3her comprising an input terminal for

receiving the audio signal from the sound source through an electric cable, the

audio signal can be taken in faithfully without noise input as compared to the
conventional apparatus in which a sound wave signal from a microphone is
received and based on this, the motor is controlled. This avoids undesired
operation.

In the massaging apparatus, the control device may be configured to
convert a composite audio signal composed of plural signals associated with one
another into the control signal, the composite audio signal being input from a
sound source and including the audio signal, and execute control using the

converted control signal.



medi um that contains a control programcreated to control a massagi ng
operation, the control programbeing read fromthe data storage nmedi um by a
data pl ayback device and input to a control portion of a massagi ng
apparatus, and the control programis greated to all ow the massagi ng
operation to be carried out according to an audi o signal representing an
audi o product, and is stored together with the audi o signal representing
the audi o product. Wth this configuration, the data stored in the data
storage nediumis read out by the data playback device and is input to the

control portiowig{ thi§eoBigaAstidty) WwinGRElé dempbBRE abiio FRAaRBCcAApOsed 6l t O
music is perforned. The data stored in the data storage nedi um nay be

conposedpRirad b1ditY SignBRS SR A8 Fvitla vhe GindthéR vapibedahssgegtraddr esses,
and the control 14 program and the audi o signal may be converted into the

data conpegBsmell 4deerdihgds 4BE nasieadAnda whetOtiRScIAphFiveahiR Skhhrisent
addresses. Wth this configuration, the control program can be created

easi |y UgbRipoRed N Eh@bhud® SigRhPSRATAE cohb®] P s@haleYetedfdr mto a M D
st andar d. th this configuration, using the DI system the control

Pr 00" M L3reBLEA eI iRl Qg o535} <A0: SioReefh BN daBlymutie data

stored in the ﬁz&ita st orage ne conposed of arranged unit audio

dat a haVEP@r%%HcPinﬁ?éﬁl:{sgégiﬂ%cgae?ﬁﬁéﬁge and for playback control and
Icp

musi ¢ pi ece data representin rece, and the control program and the

audio si gnal gy cﬁﬁgfo%&\é%{rcﬁ? ﬁgfa?ﬁﬁgfbg%g}ﬁo%ﬁ%ﬁﬂe%hdi?ﬁ%a? g@&eﬁ uni t

SUdi 0 data in suc nmanne . e contr programis a to audio
aud; o dar3iee, PRIERF sl ErRiaRT, Balal BE: AUSBpRL AR bt 186ERRR1 0 LN ¢
¢ Lo . . . b
cont 01 BEbSk IF (IELAAR SR Ihd B dRRIRA0RATON AMRnEARY ot Y
P Vior PRI RO It U S e e
o srer RS AU Ol B, ) B s ettt
o S angedComiter pEGRERT siedad SO ARG o B Vil el Robdie Pl SRR . ana
t he enpt ta region. . With t.his .configuration, the datta stored i.n the data

st or age #Eg'l%ﬁmefj rsélélci:hfi?f?lzﬁ ORFB Y A BI %‘Eﬁ?rﬂ]é\ﬁ tOLCHNRP 9{1]5}}{81? 8"t he

control partio f e nmassagi ng apparatus. Thereby, massage according to
musi c isglseﬁ’cg@ﬁ]f%fr%ﬁ&puﬂ?e audi o signal and the control program may be

d b duci bl e | i i i t.h di.ff . . Wth
sLored o, be sRpraghic ke dlo SRR LA AL Sl R, P
by the dat I devi d_i t tqQ th t i th
Dy he AL AR SRRt TR R R AP RO ROl Ui
conver s o0 TR SRl Tk T 0 e, W S SosRA N @

the massaging operation is controlled by the plural audio signals associated with

one another, various massage can be performed according to the music.

The plural audio signals may be composed of plural music signals
representing parts of a music, and the control device may be configured to
convert the plural music signals into the control signals. With this
configuration, massage can be performed according to the music.

In the massaging apparatus, a pair of the drive source and the massaging

mechanism may be provided for each of the plural audio signals, and the control



The control programnma y be created so as to be advanced by pr-edeterm ned
time with respect to the audio signal on time axis. Wth this
configuration, response delay with respect to the control signal in the
drive system of the massagi ng nechani spgi s corrected and massage accordi ng
to tenpo of nmusic is carried out. According to the present invention, there
I's provided a nethod of creating a programfor controlling massagi ng
operation in a massagi ng apparatus by operating a conputer having display
means and i nput neans, conprising the steps of: arranging and di splaying a

plural it Be@be Mgy 6@'co§1h§ﬁi~&i Bcdirrerteash oy theeghfral dhap ﬁghﬁﬂ; iAteuge cal
score representing predeterm ned nusic on one of the plurality of nusical

sheets: 8 bighR01 dBithiRhe RRE RofAhERAMALING duicBe WARR RGiNY. Operat ion

on anot her nusi sheet of e pluralTty of nusical sheets by using the
I nput e j Sty | : s | to an
audi o pr o B e e BRI

furth . _ . . 0 N
urt her 9%@3733%3%5%@&#; qBhudd Gt el hhOtel! LhrigR tnddiblps BR: appar en

fromthe et al escription wth acconpanyi ng dr awi ngs.
[Brief Dﬁé%b%ahon of the Drawings] Fig. 1 is a perspective view show ng an
enbodi nent a nmassagi ng apparatus of the present invention; Fig. 2 is a

perSpecti v v Y Shett YR oS ol BT R e,
of & cone b lBAEE BB TRREH B AR SRR hhuds 1o ¢
signal and the control program can be easily transmitted using the existing

multiplexing method.

The different channels may be L channel and R channel of a stereo audio
signal. With this configuration, a general audio player is used as an external
sound source.

The audio signal and the control program signal may; be input in a
multiplexed form, and the control device may be configured to separate the
audio signal from the control program signal and convert the control program
signal into the control signal. With this configuration, only one transmission
line is required.

The audio signal and the control program signal may be input in a time
division form, and the control device is configured to temporarily store the audio
signal and the control program signal input in the time division form and
separate the control program signal from the audio signal, and convert the
separated control program signal into the control signal.

With this configuration, the signals can be multiplexed with a relatively

simple configuration.

The audio signal and the control program signal may be input from the



smoothing circuit in the control device in Fig. 3, wherein Fig. 4(a) shows
a waveform of an audio signal, Fig. 4(b) shows the circuit, and Fig. 4(c)
shows a signal output fromthe snoothing circuit; Fig. 5is acircuit

di agram show ng anot her exanple of theltectifier and snoothing circuit in
the control device in Fig. 3, wherein Fig. 5 (a) shows a waveform of an
audi o signal, Fig. 5(b) shows the circuit, and Fig. 5(c) shows a signa
output fromthe snmoothing circuit; Fig. 6 is a block diagram show ng an
exanpl e of a control device in another enbodi ment of the nmassagi ng

appar at usoahdtdomirpe es@iigh theesirherhahingl. With thidbtosfiguiadidna the Aadicng a
schematic configuration of a control system of a nassagi ng apparat us

Dl ook df S4F o Shonng 5t orad Cant qurat fon ol bl ockoB e EetRg SR g
is a viegnalpubidicssighaMenelr e of a M DI nessage and a converting 17
The control program signal and the audio signal may be input from the

sound source such that the control program signal precedes the audio signal,

and the control device may be configured to temporarily store the control

program signal and start converting the temporarily stored control program

signal into the control signal according to timing when a head of the audio signal

arrives. With this configuration, the control program signal and the audio

signal can be transmitted in synchronization with each other.

The control program signal and the audio signal rriay be substantially a
digital signal and an analog signal, respectively. With this configuration, the
control program signal can be temporarily stored in a bu}fer memory.

The control program signal may have a frequency audible to human
beings. With this configuration, since the control program signal can pass
through a noise-removing filter generally provided in the CD player, the audio
signal and the control program signal are received using an audio terminal of the
CD player. As a result, a general CD player may be used as an external sound
source.

The control program signal may be obtained by compressing a signal
substantially equal in length to the audio signal that follows the control program
signal, and the control device may be configured to expand the control program
signal into the control signal. With this configuration, continuation time of the
control program is made short, and thereby delay of audio output with respect to

start of transmission of the sound source is made short.



nmet hod thereof, wherein Fig. 9 (a) is a schematic view show ng the
structure of the M DI nessage, Fig. 9(b) is a table showi ng a
correspondence between channels in the MDH nessage, and nusica

i nstruments and massagi ng operations, B g. 9(c) is a view show ng an
exanpl e of a correspondence between a M DI signal and a control signal, and
Fig. 9(d) is a view show ng anot her exanpl e show ng a correspondence
between the M DI signal and the control signal; Fig. 10 is a bl ock diagram
showi ng a configuration of a control system when using an external M D
sequencer; FiQnlylthd sudiovdighalsimayi begowtpirtttb edsighatptdi fdaghing abuald program
of a massagi ng operation while conposing appreciation nusic, wherein Fig.
11 (a) i subpwi ¥vishfoim ghiclirasidédds listened & byfthe uskt wihbn tise éorvtiréW show ng
a voltage of a notor; Fig. 12 is a view showng a nethod of creating a

control pregiaainsiphna? affdsSreEuto eigidAbreinpgt.ng a nusical score, wherein
Fig. 12(a) 1s a view show ng a nusical score of appreciation nusic, Fig. 12

(b) is a viewrn8ewhiidl propiaht signatand therawilis il imay Beddignand Fig. 12
(c) is a view showi ng a voltage of a notor; Fig. 13 is a view showi ng an

exanpl e ghodiBARH R0 _@%ﬁb?&oﬁi%'r@?ioﬂfa@d ERSIRILE SigRRE A1 fb coMieslRlevide 9.
13(a) is a view showi ng a nusical score for appreciation nusic, Fig. 13(b)

I's a viewshpuwicBef loSmedQlefte HY¥ conGONbFdEraRi GghaMnoANhEH Nt #He) 1S
a view show ng a voltage of a notor; Fig. 14 i's a blfock di agram show ng
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signal and the control program signal bypass the noise-removing filter provided
in the CD player and are transmitted through the same transmission line.

The composite audio signal may be an analog signal. With this
configuration, an audio signal line of the existing audio player may be used as a
transmission line.

The composite audio signal may be a digital ’signal. With this
configuration, the control program can be created easily and the composite
audio signal can be easily transmitted using a general data processor.

The composite audio signal may be a MIDI signal, and the control device
may be configured to demodulate the MIDI signal. With this configuration,
using the MIDI system, the control program is audio-visually and easily created,
and the composite audio signal is easily transmitted.

The control program signal converted into the control signal may be
advanced by predetermined time with respect to the audio signal output to the
signal path reaching the sound output device from which audio is listened to by
the user. With this configuration, response delay with respect to the control
signal in the drive system of the massaging mechanism is corrected and

massage according to tempo of music is carried out.



a massagi ng apparatus according to a third enbodi nrent of the present

I nventi on; 18 Fig. 16 is a schematic view show ng a structure of audio
data stored in a CDin Fig. 15 wherein Fig. 16(a) is a view show ng the
entire audio data, Fig. 16 (b) is a pargially enlarged view of mnusic piece
data and sub-coding in the audio data in Fig. 16(a), and Fig. 16(c) is a
tabl e representing neani ngs of codes; Fig. 17 is a view showi ng a process
of a control programsignal stored in the CDin Fig. 15, wherein Fig. 17(a)
is a view showi ng a denodul ated control programsignal, Fig. 17(b) is a

vi ew showi ng afhexpassigiheapparitugiagy eohelignhk soand doidse ahd(ttk svsdl 7( d)
are views showi ng a correspondence between val ues of the control program

and massaglife: ARG hRRKterhial sodfdisdudce/i ew show ng anot her configuration
of the control program wherein Fig. 18(a) is a view showi ng a data

structure of theeGARLSRin® appaANusIRLy Cofhpridd ®lolifiddUthAYdshiewithEna data
structure of each massagi ng operation; Fig. 19 is a block diagram show ng a

Font 01T S e RS Xp A e SRR B RE B e ¢ -
show ng o ebhVELHhE Ridid dHinal dabdt £581 8% $dlid source into the audio.

A data storage medium of the present invention is a data storage
medium that contains a control program created to control a massaging
operation, the control program being read from the data storage medium by a
data playback device and input to a control portion of a massaging apparatus,
and the control program is an audio product. With this configuration, the data
stored in the data storage medium is read out b&r using the data playback device
and input to the control portion of the massaging apparatus. Thereby, massage
is performed according to music. :

A data storage medium of the present invention is a data storage
medium that contains a control program created to control a massaging
operation, the control program being read from the data storage medium by a
data playback device and input to a control portion of a massaging apparatus,
and the control program is created to allow the massaging operation to be
carried out according to an audio signal representing an audio product, and is
stored together with the audio signal representing the audio product. With this
configuration, the data stored in the data storage medium is read out by the data
playback device and is input to the control portion of the massaging apparatus.
Thereby, massage according to music is performed.

The data stored in the data storage medium may be composed of

arranged message data having plural predetermined addresses, and the control



CDin Fig. 19, wherein Fig. 20(a) shows the entire audio data, Fig. 20(b)
Is a partially enlarged view of nusic piece data and sub-codi ng of the
audio data in Fig. 20(a), and Fig. 20(c) is a table representing neanings
of codes; Fig. 21 is a graph show ng a<4orrespondence between a mnusic piece
stored in the CDin Fig. 19 and the control program Fig. 22 is a block

di agram showi ng a configuration of a control systemin an alternative
exanpl e of the fourth enbodi ment of the present invention; Fig. 23 is a

bl ock di agram showi ng a configuration of a control system of a massagi ng
appar at upregrani dhdghteuarlid isigrial endyobe tontveméd ihe freadetatcompesed ofithe 19
and Fig. 24 is a view showing tracks of a video tape in Fig. 23 and signals

stored t hfmaeiged mbsiagetdth Go schavesthe diffeceratdddressss. showi ng the video
tape, and Fig. 24(b) is a table. [Best Mdde for Carrying Qut the Invention]

Her ei naf Qaeh tleisteelifigtinaton] tHeh@mragtogrdmeit bébreted chsilflaskid ¥ed with
reference to the acconpanyi ng draw ngs. Enbodi nent 1
general data processor.

The conversion may conform to a MIDI standard. With this
configuration, using the MIDI system, the control program is created
audio-visually and easily and stored suitably.

The data stored in the data storage medium may be composed of
arranged unit audio data having control data for data storage and for playback
control and music piece data representing music piece, and the control program
and the audio signal may be converted into the data composed of the arranged
unit audio data in such a manner that the control program is allocated to audio
data at a head of the music piece and the a;.ldio signal is allocated to unit audio
data in remaining portion of the music piece. With this configuration, the data
stored in the data storage medium is read out by the data playback device and
input to the control portion of the massaging apparatus. Thereby, massage
according to the music is performed.

The data stored in the data storage medium is composed of arranged
unit audio data having control data for data storage and playback control, music
piece data representing the music piece, and an empty data region, and the
audio signal and the control program may be converted into the data composed
of arranged unit audio data as data to be arranged as the music piece data and
the empty data region. With this configuration, the data stored in the data
storage medium is read out by the data playback device and input to the control

portion of the massaging apparatus. Thereby, massage according to music is



Fig. 1 is a perspective view show ng a configuration of hardware of a
massagi ng apparatus according to a first enbodi nent of the present
invention. Fig. 2 is a perspective view showi ng an exanple of a nassagi ng
mechani smin the massagi ng apparatus iy6Fig. 1. A massagi ng appaxatus 1 has
a chair-shaped body la. A back portion 2 and a seat portion 3 are provided
w th massagi ng nechanisns 4 and 5, respectively. The massagi ng nechani sm 4
of the back portion 2 is attached on an up-down base 6 capabl e of up-down
novenent al ong a back face. The up-down base 6 is caused to nove up and
down by geffoted’/ and a screw delivery mechanism 8. By up and down novenent
of the up-down nechani sm 6, the nmassagi ng nmechani sm 4 noves up and down

whi | e massagi Nghuahgtio sip@elk ansitee deitrol PR6kramifa BedtéfedatoUser seated on
the body la. Wth reference to Figs. 1 and 2, the nmassagi ng nechani sm 4 has

a pair okefReRHNE In 8YACKFHzRidA it DdRré@Chanks al WithPwis @§nﬁ@.11%tﬁﬁ’ﬂ|y of
the user and notors 10 and 11 that drive the massaging el enents 9 to be

di spl aceghe daga kipadin ?h@aa@a stdtage W&BuhPisieanl Aschy ik &&&aﬂbgaa@@ads 9b

attached on tip ends of a V-shaped arm 9a of each nassagi ng el ement 9

bstant i . : . . : I
Speci 11 ool ¥ ALAERI tqthe CoRMIHBLAT: bt i AshERly paBtit ™ Thers by
t hr ough %Magﬁ%gco a%e@m%%gqiﬁgggpﬁga.sm 10d causes a kneadi ng shaft 10b

to rotate aro Its I'ng shaft 1 is provided at both ends
with small-dia LRG| Wﬁf t r tively
rotatably fi ttgggft%%n??ﬁldl’ﬁng o@ﬁﬁooég@g%ggecg%?r ;Wdi'é;ﬁ?ggsc The arns 9a
are atta ' eglg& rotatable within a
'restrict %Qﬁﬁg‘?a tlidélgaal ané?jecgj;%glg. I%ée){r}g égfea, ét\%lrne ¥ (e:1 néadi ng shaft 10b

rotates, the c r re jnclined and rotate while being restricted
TRt b o

by stepped faces ined shaft portions 10e. As a result, the

pai 1 Of . §1PeRAG o bOSh G AR AL RerhBeel 86 WDl aRAP B gapRTL 1 om

each oth 'S operatron c_olrres _ g operation of the
the: kneadhls FEART o§$%%' R i @%E%%%%é?%%ﬁ%ﬁéﬁéﬁgfﬁ%?%fci
i ] : . ' X | 11 a.

The-t appid (R hafS] fieat tn e Srb€bfE ol s Solf ok Rl e T °

[ h ' 11 d ich, i d 1
Fespect gsfv%fet& %ﬁé&#@’é‘%@taeca&%gﬁﬁéi?ﬁé” %@%ﬁ%:%ﬁfﬁsf Ware f ormed or

. . 11 ¢ I . S
ol o5 10 of t hAOCIT G IYOBresFRE ifYeritany thETeds Moyt isihedBlnart from
another fitting holes 1Qh of the con rods 10c. Wth.the above structure,
when t he CF%"btb‘i‘% HERER™™ 19° BW%?@‘E‘&’T“"?’F?&“&%HRSE%%“} BdR2PE #ove up and

Ton o wREr S WEGBeritig EFORATE! BaPil iRbRY FuBhRY AR I8l P e user.

This is called.a tappin eration. Thus, {the kneadi ng operatign,an
Cappi ng SoBrseR 1AF itk oF B et ond Hsplelet mioiniy P TRRARRES A oo
t hese opera%,ir?o(ﬁs re conbi ned. and carried,out. As a natter gf course, each
oper at i off"c Py PR o SPlaYis 8 THBRICRY, SCqrh rEbe?SC![‘,%“Bé?rS SR REer al 12
denotes quide rollers .for, qui.ding up.and. down venent of the . up-down base
6 "The: eSS onEehthe Btk o miRudlisnsRis A HEBE ARSI br ot on
to the body of the user and is .conprised of a vjbratiaqn nptor (see Fig.
3. ' The FOHeIPPOI ReiheSRonaSeiag Brin SRR Hatea NPt bR he
At tached o hen o ANt TR by 35h bnd W 2By, ToratTon of the el ght.
With this configuration, the control program according to an audio product can
be created audio-visually and easily.

The above and further objects and features of the invention will more

fully be apparent from the following detailed description with accompanying



The massagi ng apparatus 1 has a built-in control device 13 for controlling
r-otation of the notors 5a, 10, and 11 for nassagi ng operations in
accordance with an audi o signal. The control device 13 is configured to
control rotation of the respective notigs based on various audi 0o sources,

t her eby achi eving various types of massagi ng operations. The nassagi ng
apparatus 1 is provided with an operation node setting unit 21 (see Fig. 3)
for setting a control process of the control device 13 and speakers 27 for
allowing the user to listen to audio fromthe audi o source at upper end
portionsdedwirigght and | eft side portions of the back portion 2. Fig. 3 is a
bl ock di agram showi ng a schematic configuration of the control system of

t he massagi ng apparatus 1. As shown in Fig. 3, the control device 13
controls operations of three types_.of notors 5a, 10, and 11, that is, the

kneadi ng;m@ég&{bﬁdrhgfm}mw ation and the vibration. An up-down
notor 7 Tfor reciprocating the up-down base 6 is vertically reciprocatable

at a constant F’igg qhs¥ pOPEcFPFRA élﬂ)\ﬁ?lgte{}?eﬁiﬁﬁd%x%hgﬂﬁb-mﬁsagilﬁ%t ter of

course, the up-down notor 7 of the up-down base 6 may be contr din

accorda”%ﬁg&ﬁhﬁs%ﬂ@h@¥QEQ3&HP?€¢&5H‘the control device 13. 22 The contro

device 1 onprises a preanp er 14 that processes the audio signal and
anplifiers (mapp Ié{p Laat @WM & ERem é)ffégﬁ’éjss% io signal. ~
The preanplifi e% %Zigcdo élr%%g%%a spesm i cg; requen?);l/ and si gna é)sel ecting
unit 17 BsdHAShi I ind i 6P, and 16c that select and
pass frequencylﬁgﬁgghgfh%ﬁggéﬁ%?%bgﬁgﬁéﬁ?Igéd Wavef orm converters 18 that

convert SeleCtFg%g@¥%£§%¥§fg%g%&ﬁSﬁga&&%%%To J@Hbﬁé%éﬁﬁ%ﬁag%égﬁfa aD C

'motor is used, a power C ans su as a known EFT

bt 1 1 oPaotoE ik BB e BB BRI 6, DO CE i Ors 5ar 10, and 1. In
other words. !hg GONLT O ROIAiAAA ShBLAY] JRG.LAIIEREN REhUSaIR! O S 52, 10

and 11 to indep y contr a matter of course, the

spect{1C SLEMSCn BANTh PhaPAhSPLERLL I pl'd. MRy Pl RN A0NT e

wavef or mconver rés a comradl circul I's enbodi ment ,

the 111 ¢ SRR Bl UaShall | 167 403 ENAL TSRS, Dl P LESBARY, Dand

hi gher than~a predeterm ne en a | ow pass at passes

i e e

The vaver o coariol CAE 0ok A LLELTELAHAE SeFeir 80 LAl HL
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,Show si gn the smpothing.circuit. In these Figures, D denotes

al s.output .fro
a diode,sggﬁgﬁ%%ggégogh %F?%%{ 0ef not es resi stance. 23 The
That Cnetr oo o Fith & isr bk Fpefi oy e ciEoRRRRE U eaRedgtiee B, M ¢
it 51 e RpBthaT ol e ma st aRe A= re e BRI A6 HBORL T |t ors
sobectton and E ted Pl sHoting & sriermous confeumion ofa Sattigl 47
S0t hi nEYRIeT of A TBSSHENG GEPEIRINEASCOTHBEIOd SN RbRIRRERY Sy ¢ ne

selected filter. to forma power sufficient to drive the notor. O, the
di f f er entIrER§HgWERERML causes the audio signal to have a waveform

conponent that_rapidly changes, or the integrating_.circuit uses. the audi o
signal to have' gmM H%saan\émve&g@éﬁﬁtgv?é porfEtiopidlocksin e
operation node is changed so that the notors enhance the massage effect.
The operé@ion node setting unit 21 is configured to set an operation node
(processing pattern of the audjo signal) by an operator (user) with, the
operation port Figh D a meypahowing 48 g Pl duessaggiangd agenverting,e

di splay portion 24 and the operation node sel ected by the operation portion
23 is displayed on the display portion 24. A CPU 25 of the operation node
setting unit 21 is configured to run a program according to selection by
the operation portion 23 and process the audio signal to have a pattern
corresponding to the sel ected operation node. Upon a new operation node
being entered and set with the operation portion 23, this is stored in the
operation node storage unit 22. Control signals (audio signals) of the

e — o o . A Y o




24 record player, a CD player, a MD player, a M DI sound source, or a tape
deck, a television tuner, a radio, etc. The audio is generated fromthe
sound source A by playback from an audi o data storage nedi um such as a
record, a CD, and the like, live play,17Tive broadcast, and the |ike. The
audi o signal fromthe sound source Ais input to an input termnal 26 of
t he massagi ng apparatus 1 through an electric cable. Instead of the
external sound source, a signal generator that generates signals
corresponding to various rhythns may be incorporated into the massagi ng
appar at umethod hereof neherzin g d(a) Brbcheraytib @iove phatviaty theystrastuoe ofal t z,
tango, march, and so forth. Since the signal is input in aline fromthe
audi o si gnaMIPdumessagapiipe 9(lB)rie astatle shubwhanda goresporderaedhetweegnal is
faithfully taken in. In accordance with the nmassagi ng apparatus 1,

di f f er enthahgeidlinphe MEDI Rikbagd) andamudce éhstraonidigs apdt haksagpgces 13 of
the respective notors based on one audi o signal. For exanple, operation
pat t er ns opefaticiRp BittoNe i9A vieys SEewimoah ekanplé bf & 6irespdduitie Batdeenian an
audi o signal derived fromjazz as the nusic source, a signal with | ow

f requencygrpan @l das cait#t] SpHabasd Pig. Hd) ReAvRY SKowihg RhéPéxahpral Of
the tapping notor 11, a signal with nedium frequency band such as vocal,

pi ano, agHoiig AlcolesPbhBEAEE Betiedn 1 CIMDI @igﬁr‘éﬂ gnal thefcohlt®] kigrdi ng ot or
10, and a signal wth high frequency band such as a cynbal is allocated to
the control sigpaljook éB%ck'cﬁé?ﬁdxﬁ@h@%ﬂé ai%nﬁféﬁ?aﬁ&f&%@g'd&&tﬁﬂ%?léﬁfrﬂs 11s
al so configured 1o directly output the audio signal input fromithe sound

source A“ﬂkgph55%£§pg§&@ﬁ§l@ﬁDgge@uéQﬂgp out put portion through an
‘anplifier (not shown) . As a matter of course, there may be provided an

out put t ermi nafid qn id Gt ShAWRY hieiBol M At & icaRdlo] pRéEAn Bf al N that

case, the output” term nal may be connected to an external 5 audio
equi pen LORiE e6MmRthg ASpARidtbd Afude diRer LRKER in as
musi c. I#%%%Mﬁgﬁog n@lelyl?’ﬁe Prt?geré 02% I |1$t en to rfusl?% agz% 013 )ﬁhe

d : : ] i : t
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appreciahﬁgnyhat, since the massage perfornmed by the massagi ng el enents or
the |ike 1s nechanical novenment of the these nmenbers into which the audio
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the massagiig; APRALA wamﬁgi%]%g%nhg% %'Eiié.cigér'](pfgd' LGy s&%ﬁé%&&cﬁppar atus

1A conprises an input t devi ce aving a
specific C ' I tyi unit. 17 ' [ r 16b,
and Loc. SREHEEARersRTbropHa 538 KE LA Rl lieh SHORLRY VohiabE 0P g HB1or 00
has gai n adj ustd its: o] | I i . [ stream
si de bet ween tﬁﬁeé1 \%ﬂ#%f%?l%%g%lﬁmfﬁz e%%fnﬁ%gfﬁ%e%g{r%%ﬁ?g%ﬂg{ c}éla 9%%0 gai n

adj ustin it . ea i f, j it . t |

deer oasodnahizing Pofislicn; Whdebhle: 13/ ind Shbobe R whBReE 38R BE g
wavef orm convert.er 18.. The hi uni t.s 3 r.e ea rised of jfcuit
that adaerarenahih edlsio P A0, U b SR PRGN PRy & e,
varying value to_or .f ampl i t,ude. of udé o _si.gnal output fromthe
corr espoﬁ&?%rﬂa?ﬂdgﬂé'ﬁjg(fgﬂg %}r’?{” élﬁpqv‘g%a%ﬁ%%d&agniétg 'enpbvi ng the signal
e TR oL bR ARk b ek B BRSBRekd B

si gnal hayin he requl arly varying val ue, undul ati on conponent is added to
vari ati o%ekﬁﬂ{@m%ﬁsgmﬂﬁ?ra%o% I'n the control device 13 in Fig. 3, the
notors stop and, agi is..not carried out wthout the audi g signal

wher eas in the%&%%lﬂaﬁ&ﬁ%@amﬁfﬁ“@%éﬁc 5%58?9 é‘rcé’ng\'q(ifzf’%& Pven
and the nassage,effects are obtained en .t he bi.as %&kt 31 add the signals
havi ng t ReTESNEERRERPATABISREFASTNS oo™ SoArFRpofiZrentpidRe FieSHitas units 31
and the gain aq%usting units 30 are used together, 30% of the notor speed
is set byPBRONG t he remai ning 70%is assuned to be a nmaxi mum w dt h of
variation in the audio signal by gain adjustnment, thus adjusting variation
in percentage within 70% This percentage is illustrative. By such
operation, bias conponent and gai n adjustnent conponent are well-bal anced,
and t hereby, which of continuous massage and massage with mnusical variation

is mainly used, is selected. By conbining the bias effect and the gain
adj ust ment effect using these



units 30 and 31, a power supply ratio anong the kneading notor 10, the
tapping notor 11, and the vibration notor 5a is varied. For exanple, the
foll owi ng operati on nodes are preset and an operation node is sel ected
according to the user's preference depehdi ng on the kind of the mnusic
source selected by the user. Exanples of the operation node are soft nopde
(kneadi ng: 100% tapping: 0% vibration: 50%, normal node (kneading: 100%
tappi ng: 50% vibration: 509, and hard node (kneadi ng: 100% tapping:
100% vibration: 100% , etc. Enbodinment 2 Fig. 7 is a block diagram
showi ng a confFgunatisensdenatiovienosh@ydigearselictureastsaglio datp Brad is a
according to a second enbodi nent of the present invention. As shown in Fig.:
7, 1n a opsEaPigd 5 RERrain/Bigl Bogd) it Al view ShRMHAE the eAtieé® BDAK a@taaw%'.o si gnal
41 froma souncglso_urce A |sg| _ngg? to a branching circuit 40. _é_? used
herei n, 1Bgh)¢oaRREtARY eHRirBed vitkabf ﬂhs{@ﬂrﬁ_@éé dhth @n@ stbaboiOE tisd AddR ur al
signal s including an audio signal, specifically, a signal conprising
conbi nat gath ¥ FR. U6Hd), andi r_qrﬁ.sm(epis'Sa ta¥le GEPRIseAting Iednin8 ofediles;si gnal and
a control program signal . e control programsignal refers to a signal
containing a pFiggrﬁ’”i'steri@Rﬁé}%vﬁntg@pr%%%@%!f a%o?ﬁﬁﬁfﬁng‘an‘} sifnat sBSredGai T €d.
The audi o signal  refers to a signal that produces sone audi o effect when
pl ayed bagk crfpilpas, RtlerbifFigd8 7d)8s GOREW ¥noRiRg baerbdiBlted Ebhrol S
because, tfe conf‘%l pr oger am s%égnawv\%ul d pr ogucegsoms au ioeeg”elcto when
Pl aved bpgleras, Spudl miBUL7(HIR RHIHowR é;g:!bﬂ'd%diébfrﬁﬂﬂ sl he
?ee t 3 aud! 8 %f(ezt by1 9 g‘%ﬂ'f i ?gﬂ t gé

user to ] e io-e the massagi ng operation, or e,
pe 0 TS SRR S RSP it " cpparctus " comrec
itﬂtegeagi audi o. ségg f%r ea'spoe‘gi'll?gré}g@'hangos|1 na s%’f or g_ontn%)qq a(r)léll ou’]E pgﬁns

t he brang‘ﬁ?éﬁgmﬁ‘%c&?f"ﬁ%ﬁﬁ]ﬁsgﬁﬁ’?‘ﬁ%%%ﬁ%[ﬁﬁgeﬁghgﬁg#gg r%’%o d;i gnal
convert) B, S0 Bl Al RRLE S, LIE, S GALR AR Lobratput T om
ese i gnal il AR bl GBALS oY oS bR SpnBT ol el
ot or - 10 PREEB Ay Sraflsr A or BRSO ey of e bR 2 0 ven

by the dr.ivg cinr,cuits 43, 44, and 45, respectively. Therefore, the up-down

motor for>'e Peci procating the up-down base vertically reciprocates at a

constant pitchgwi t endi.ng. . C j audi_o,.si gnal .2 matter
o ooarse t hoFil 20t a SORGRA el shAR T RES SRR IR SR B e |
accor dan i t nt rol.. si | o The.,.branchi ng.ci it 4 t.he contro
o onnt s 8 B, T il i SN ol RGN ABl o) b 00018 2

fi t devi 6. i t B.furt .
Co 01" ek Eng s B YR P R TR AP RBE 4 ltle i i
converti t o] | t di jgnal to the control si |s by the contro
Si gxal L%ﬁ%ﬁ?ﬁ&%ﬁ&?f)&jﬁ §st3§% I%B&%%%%WS&Q%G@‘%%%MZ t he sound
source to be .or, OFF_ or elﬁct.the Musi ¢ gnd a, Storage _uni.t 48 that
stores the ope é%-i%]nlsrﬁ)&%a@};? Ying,a CORESRPNARICRoBEEST S MPSIGAICE7. The
operation, node setti it.47 conmprises .an operation portion 49 with which
apsett:néupﬁ IPJgFﬁgﬁqB#ﬂéhégSﬁgﬂggﬂ%ﬁﬁﬁﬂdﬁo ht;redP a hisplaym%ortioh
50 whi ch L j nf ti. f the. ti de s di d d
oou 1 That o Bigs s BloTRdiflrarh shOtHaE sonaeisRias ol & shne! SYeeE il ne
oper ation e i spl ays .t he setti i nf or.nAti o n the di.spla ortion 50,
Sror s afd Aimatiye sxatine Of e furtd crleedifan: e premmntiavatindie uni
the cound Sour Bk Al Blagk ihEars Mhoppe AT IRFRRgR obe DGl SERET R hgr am
I T e R AR
enbodi ne/st? s used
as a sound source. In nore detail, the sound source Ais the MD
sequencer. The M DI sequencer Ais built in the massagi ng apparatus 1B, and
conprises a mcroconputer 52 in which MDI sequence soft is installed, and

a CD-ROM drive 53 connected to the mcroconputer 52. The CD-ROM drive 53 is
| oaded with a CD- ROM 54




29 containing M D nessage. A nmassaging operation allocating circuit 56 and
an audi o signal converting circuit 57 are connected to the M DI sequencer A
through a M DI interface 55. A control signal converting circuit 58 is
connected to the massagi ng operation al9ocating circuit 56 and the drive
circuits 43, 44 and 45 are connected to the control signal converting
circuit 58. The nmassagi ng operation allocating circuit 56 and the control
signal converting circuit 58 constitute a control signal circuit 42. The
speaker 27 is connected to the audio signal converting circuit 57. The MD
interfacan85 and the audi o signal converting circuit 57 constitute the
branching circuit 40. Fig. 9 is a view showing a structure of the M Dl
nmessage and a Eigmzaritsianﬂeweéﬂmdnghm&@ofd\bi@l@@itapEﬁngigjﬂ A3and SighAshemat i ¢
view showi ng a structure, of the MD nessage, Fig. 9(b) is a table show ng

a corr esgRee iherehet wherkis Mg (g) isth s&eervhBt vilvs SRE®Ing@flE FdebGape,
i nstrunments and nassagi ng operations, and Fig. 9(c) is a view show ng an

exanmpl e QﬁdQﬁgp@4@ﬁg@@@§Hﬁe between the M DI signal and the control signal
Wth reference to Figs. 8 and 9, in a MDI system control informtion of

the syst gtméd@fbgr@%ga@qtmgggmdrg the formof a nmessage. As defined
herein, the control information is called the MD nessage. Therefore, the

output M DI nMeFEAGRA{TEA dihid t§ 00 B3¢ prddedit ifeticH\MEbEBeSHARY Githl the
M DI nessage, mhﬁ%ﬁ |s’3?%??a é%ta conggsg gﬁ&one stat us gyte 101 and
plural datmardieeas th & eﬁ%?ﬁ aﬁ%§§%§.includes a channel nessage for
channel aggra s?%te%%ﬁgsggbe cﬁ all equipnent in the system Fig. 9(a)

shows t hgehediRentdssage and a channel voice nessage that transmts play
‘information to an electronic instrunment. In the channel nessage, |ower four

(her ei naf tor s\ oy 8 B oPerile BRt el SRNARRtR (it A0 ce
‘o . S

contr ol Bl g dEch TRE 15H orB Clribodfingint 0P LR Syl °
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|nstruneg&§nﬁ&gagggﬁ§ﬁgﬂggaé51%ggg{oIIed. Here, for exanple, drum

synt hesi Zzef, pla ase ar 'l ocated to channels 1 to 4, and channel s

o Lo 16 axe emhly. Audho-dabads CRIRASSMOLUALITEA0ALA 1R4 L EPERRAL1 NO

vol unme of sou representing co ion ti1me of*sound, and
t one dat r At | f . i S) j eces
composed 2 4SR5 ERERY 3rarkiaS s Al dna et Risc bl i B R 54
Meanwhi | 1.Cr [ . ' npec I setting
ni a7, FeresBedh oo 08 b Rlene m&rARRRCHSF e iR oBREN TSR RRHEAZR ¢ ng
unit 47, LCiplege i e {e and in agc nge. wdth t installed
D seqabiie 3t bhy & teprri i Sva oy one Sk Tat i b
‘messages_are sequentially read out from the ROM 54 and sequentially

ot put . avE AR TR B cdute o Bhle WA Rd BPvey Bha ooty PRGSO ne
massagi n eratign allogatpng circuit 56 and the.audio signal converting
Crroutt sy 3hs et Po B futepd dobantoifithenl e e k- God TpediSh
aIIocati%gﬂgirgﬂgt 56 ha% a %chding chrcuui 59 angﬂa si gnal sth%gg ng
circuit BotITRIASTRREIR WyChRPINH i Bovre Uprid dQWRVBIC plasrseng Wrishsp
mpt ¢ hPBGSnORHR crecn ey Bead oE8 Hseb SErish Bitbiy dBnc rol si gnal-
conposed of theg,.status byte 101 (hereipafter referred ta as M Dl .coptro
S ohary and « ndiTh BeEeb R FEs AR d, B pesteing mithariet Bag aqwicd
(denodul ate) these signals.into anal sigpnals., The sjgnal 31 switching
Cirouit BRIEMEESTETE A st MesRABKAb IPRISSJo2 RELL ah i tsperad| on
for each channel.. The_ operatjon node sefting unit 47 is configur to set a
tabl e shmtﬁﬁeﬂxﬁéﬁg@h@%&mw& FaIts Sabedg s g?ﬁﬁitj
operations shown in Fig. 9(b). conmparing the Dl ntrol sjgnal input
t oget her %eﬁg%@oa%i@ Sgr‘ématp Gitpher Brerarkading hergs @&a%%*w@’s%%ﬁwence
table, the audiq signal is allqgcated to the correspondjng nassagi ng

oper at i oﬁndﬁlé\?é,vﬁbépﬁécﬂr@ Oaqilsrsh arassagion slemaent d subsgntialiy 1 e audi o
signals of drum synthesizer, and piano are allocated to a tapping
operation, a kneading operation, and a vibration operation, respectively,
and the audio signal of the channel 4, i.e., the audio signal of the base
is not allocated to any massagi ng operation. |If another content is set in
t he correspondence table by the operation node setting unit 47, then the
audi o signals are allocated according to the newy set content. That is,
transm ssion paths of the audio signals are switched. The audio signa[s
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control signal converting circuit 58 and converted into control signals for
the drive circuits (hereinafter sinply referred to as control signals). The
control signal converting circuit 58 is configured to set the
correspondence tabl e containing conpor@dts of the MDI signal and
conponents of the control signal shown in Fig. 9(c) by the operation node
setting unit 47. The control signal converting circuit 58 is configured to
convert the audio signals into the control signals so that the conponents
of the audio signals correspond to the conponents of the control signals
accor di ngirtanifeeeriiil difesctioapingesed. t 8peeificklidy,@he dheadVmictoF10.drdfes) . the
vol unme data and tinme data of the MDl signal correspond to voltage and tine

of the caniéeh gehd hddcharBSENdd Yietotighod Belthi.t anee Watd @artrhechddbnsi gnal
does not correspond to any conponent of the control 32 signal. As a

natter oflogaiHifes d ReeAHAEIHEN] OB ES réRité hrslintits okis."BPhdRneEihatRHAft 0 set
the table in such a manner that the tone and tine of the MD signha

cor r espon@htig pgrofidedng BytH drnidwith srhall-enhedr intRel shaRReabhyalog. and

the volune of 'the MD signal does not correspond to any conmponent of the
control  ghgidle resPEEtivelHstatABlY fitle8GoFiRihE Poley HORbEVAHAPeaRYn fdds 1tk dri ve

circuits 43, 44, and 45 corresponding to Ehe massagi ng operations, and in
accordan i ' I t r : riven.
The nnto?gcl , 19?, g%@&%@kgﬁgﬂggc dgéggp?gggI?Fégqggéaﬁg?g??ogﬁgbgﬁive
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t he above voltage and continuation tinme of the“vo elrng input to the
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according to the voltage of the control signal. Thereby, a D.C. voltage
corresponding to the voltage of the control signal is applied to the D. C
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CD- ROM dri ve, 53. Then, the operation node setting unit 47 is operated to
sel ect a BBBINERPSTAYPR: pi ece and operation node. Then, the user pushes a
start button. In response to this, in the massagi ng apparatus, 1 B, the

mi croconput er AU i%&rlpﬂéu@ympepiame tapRIRE PPSIAHATK arheantiss Quib¥ce

sel ected by the operation node setting unit 47. The M D signals output by
pl ayback of the




34 nusic piece are input to the decoding circuit 59 and the audi o signal
converting circuit 57 through the M DI interface 55. The audi o signa
converting circuit 57 converts and conposites the input MD signals, and
outputs the audio signal. The audio sig@nhal is input to the speaker 27 and
converted into audio, which is listened to by the user. Meanwhile, the
decoding circuit 59 divides the input MD signals into the MDI contro
signals and the audi o signals and decodes these signals, which are input to
the signal switching circuit 60. When the M DI control signals and the

audi o si grddpendeat drivetsystdins.si Alka) thsasetaitraons afaltémbihed hadalagfied he
audi o signals to the nmassagi ng operations according to the MDl contro

signal s an€ oA AUh&tteRBSEoGIseN8hch bgeﬁdﬁbrp@érﬁ beRareed ot isdepeRBE,. The
control signal converting ci rcuit 58 converts the audio si gnals into the

control g @RalS referbhéd nhigeraPID RS de%:%llé%#o? geliding!\op afb gwend to
predet er m ned corrponents of the control "signals and outputs the control

si gnal s peoveherfll dfMBeQip-BowiSbéss 644, and 45. Upon the control signals
being input, the drive circuits 43, 44, and 45 output D.C voltages
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respectively. The notors 10, 11, and 5a rotate at speeds according to the
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kneading operation, the tapping operation and the vibration. An up-down
motor 7 for reciprocating the up-down base 6 is vertically reciprocatable at a
constant pitch without depending on the audio signal. As a matter of course,
the up-down motor 7 of the up-down base 6 may be controlled in accordance

with the audio signal by the control device 13.



As shown in Fig. 10, in this alternative exanple, the nmassagi ng apparatus 1
Cis configured such that a MDI interface 55 is connected to an 36 i nput
termnal 26, and its subsequent stage is configured in the sane manner as
in Fig. 8. Meanwhile, a sound source R2s a personal conputer A conprising
an input device 61 such as a keyboard, a display device 62, and an external
storage unit 63 such as hard disc drive. The personal conputer Ais
connected to the input term nal 26. The operation node setting unit 47 is
not connected to the personal conputer A. The nusic piece is not selected
by t he oper at i Bhe codtrobdeticed Suwumprigedatproympilifienl #dhab prodesspe tisonal
conputer A Referring to Figs. 10 and 11, in order to create the control

pr ogr am atidio sigaapared abiplificte ¢hbapamyslifie}y) 59 that amplify the ploeesssdsandio
conputer A, thereby causing the nusical score to be displayed on the

di spl ay digwniat.e Hiec preeahplifierl M Eomprisks @3peciiitefreqignopbandisighdthe i nput
device 61, nusical notes are witten onto the nusical score. The MD
message séledting ikt 07 HRvilg h plarany of fikers 064 5G9 whd g 6t @hhbhseleti Ah@n

nmusi cal notes. Here, it is assuned that the -tone corresponds to the

vol t age gasé freqtienty Bhnds fidhe atid@s sighal, idiRl Waléfoa® @&nvehRrsuBothatas shown
in Fig. 9(d). I'n this case, as shown in Fig. 11 (b), the tone and | ength of

the nusi gghveétRbeleefid RaPBAMELfdhY Ahidd@sigtdl. 19f tHid eniMiddmenRda D.CE axi s.
By perform ng a predeterm ned operation on the personal conputer A, the

sound COpiRePNsY diftl i@ efre) £ BbwePEbntrdl MeaPidlstichos8 A e 1owRERINTY (figid Of

t he massagi ng apparatus 1 C. According to the nusical note, the massagi ng
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relates to one mnusical” instrunent. above operation is perforned

the mus! Eahtrol S2ch BPIKAHCAS (RBFRr P Wouls thUBBOLAL renteRrld Ggnal

progranmm ng (conposi ng ni's peérso conp I's op

al | ow th%el'EEﬁhgr 1i£§9 d-hﬁ% :B%gsﬂtaﬁé&%{)ﬂhc%}}%ﬂl@%ﬁ%ﬁ?ﬂn eP@es UNhisb3. Wen the

massagi ng I's perforie program the user operates the

per sonal Sﬁﬁ?ﬁﬁéﬂ“’é”% theuM DI sequencer to select the associated nusic

pi ece. SO, e perspnafl conputer A reads out the nusic piece fromthe

ext er nal Storaﬁ?ﬂ%'e}n@édiﬁ%tsﬁ%’ﬁltéﬁsér%éﬂ ' tflht.éarrf@éfﬁ'lat%:gas&gg'gnl
i‘bed above.
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enbodi ment, rol” programi s alfoca er enp
I Fig. i t : t.h t
channei s BPIR S s shiuR ETbs 200 iR A el Bhe EIERHRS Bea 4R gna
ti LI CHi 7 d |y t M DI .. .Of l,s..f th
cont rol AR Pl ePGul T irte ot Eg AU RRPAR T8 APERSd IR e roui ¢
cont ol FHOIENBRdEbHr SohalR aRoN SEnARdIFY TEih B cspeotigaroat. |
Sub tly, th ting,t trol ill, be d i bed.
g, 12 1 oo ERARSP Rt FIRIO R CFasiem et oeneRgIR BPBGHEEm of the
massagi ng_operation using nusical scores, wherein Fig. 12(a) is a view
show ng geﬁggﬁflﬁfr score of appreciation nmusic, Fig. 12(b) is a view show ng
a nusical score for the control program and Fig. 12(c) is a view showing a

voltage of a notor. Referring to Fig. 12, in order to create the control
program a nusi cal



score 201 for appreciation nusic and a nusical score 202 for control
program are arranged and di spl ayed on a screen of the display device 62.
The nusical score 202 for control programis created while the nusica
score= 201 of appreciation nusic is ch&@ked. A voltage 202' of the notor
corresponding to the nusical score 202 for control programis shown in Fig.
12(c). In this case, it is preferable that the voltage 202' of the notor
has a relatively long cycle in the control programas shown in Fig. 12 (c)
. This is because, response delay due to inertia, backrush, or the like of
t he nmotor and The massminggppectitasi lsfarthérstcanprisedhthaoperationsmeaieof t he
massagi ng nmechani sm and therefore, the massagi ng operation does not

conf or m kettirgy AitiZinthat ihdteurtsl thegereamplifier d®ttoprocess thbaidis yighal, arid
shoul d be appreciated that, as shown in Fig. 9(c), the volunme may
correspoagé dperhﬁenmbd@ga)ra%e uhét 2Dtonneetsd to thé bperatisemddeeseting elit
program can be created in the sanme manner as descri bed above. |In accordance

wi th thi21al Ttensiockssifg amphe audidsignhhmeaostdetctivhasthe fifers 16aa6bAgI Ng
operation is created in advance according to the nusic to be |istened to by
t he user andhBodIbgtht epkéifitdfsrpgedy aeRl gl édledthy GHR L7, deleckidii Ah@N,

since the user is massaged in synchronization with the nusic, the user is
nmassaged cefiBifihtieAlof caetsdh tle WhviefTRe cohvertst £8 2ald cbafbiaatoh df thef t he
39 nusic while listening to the nusic. Subsequently, neasures against delay
of the MasRREAIORCIRA chReults! | SPecifless), ithe @mddtRingl dirédit 204 @V2EHOW ng an
exanpl e of the neasures agai nst delay of the massagi ng operation, wherein

Fi 9. 13(&ndcthas theWuditP¥ichal exﬂaér.ieeaéry B{05@e Qb d FHMRE 86 férh @pdwed €. Fi g.
'13(b) is a view show ng a nusical score for a control program and Fig.

13(c) IS sifidieMt &'@Y E thén¥stbt. 208, thediffBieRtiati dliecalgsayir aﬁcﬁif%

massagi ng operation is represented by nuneric val ues, delay time of an

oper al | Oficafal !t hltB2WaIEToRGA ol (S TAPIAN RLREEY or tHRIiAlkPAANES 11

application of a step voltage to the notor Tor” the massagi ng mechanism4 is

about Zo%u%@a%s%etdd@o Wral tb v %eéorﬁgéﬁ;@r@t At HABicSRRAAY! Noh fpRar at us

1 C feels the operation of the massaging head 1s 40ns. Accordfngly, I1n this

, tion massagi ng head TS 41 'n
or agr am TReagoa MR gefiriich ghile 8 PRI Bt P OR AR 01 Che
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this neasure rrcuit 64 is provi I'n a sequent ge of the

audi o o1 9RglaiGonY Hond Al 4 the BBetBichidc R ALY (b BRRLa U Bitidd O™

the audio 'sig onverting circu predeterm

Tassagt g paar spege St AR fisbi o eiad R GARTITRE R IR e e
appr oci aPaptyeea BB B propert BRGIEL SRt lin R, o

he. massSqehaiaf gpRfioh 24814 BRocest The IO eled | FERRHE RO AR 1718 ha

contai ns ctopreesflgﬂaﬂqg PEEsdedtdd %ip%rat?On RiDadi rﬁ“ﬁgn 2 new operation mode

being entered and set with the operation portion 23, this is stored in the

operation mode storage unit 22.
Control signals (audio signals) of the motors 5a, 10, and 11 are derived
from an external sound source A of the massaging apparatus 1. The sound

source A is an audio source, including an audio playback device such as a



Fig. 15 is a block diagram showi ng a configuration of a control systemof a
massagi ng apparatus according to a third enbodi nent of the present
invention and Fig. 16 is a schematic view showi ng a structure of audi o data
stored in a CD, wherein Fig. 16(a) is 2% view showing the entire audi o data,
Fig. 16(b) is a partially enlarged view of sub-coding of audio data, and
Fig. 16(c) is a table that represents neanings of codes. Fig. 17 is a view
showi ng a process of the control programstored in the CDin Fig. 15,
wherein Fig. 17(a) is a view show ng a denodul ated control program signal
Fig. 17(t8cord phayearew Gb playey, aiMBxplayelisch MODI soling rsoguresnasiegtegde, denigl aFi gs.
17(c) and 17(d) are view showi ng a correspondence between val ues of the
control twledsiam tsirghph radid, sEs s fienmudipds gehermed frorhithe sbindt domrsate
reference nunerals as those in Figs. 7 and 8 denote the sane or

cor r espobgliphgytaki fBomAmn ahdivndata stogagehediuin ishich sy esbor@ i CDj ol thleayer
is used as the sound source A as an external sound source. Specifically, a
nmassagi NEkéR glaytslive Brdidicast) driththe fike. M T addid sighhl FomatHsdaid 71 1s
connected, and a massagi ng operation allocating circuit 72 and a control

si gnal cepRiet A Iirfidtadidn ihpuMtbARid 26 ordiel hadsddhg bipparamizor tiRAighar €
connected in series to the buffer 71. An operation node setting unit 81 is
connect egntedtfie daks adhBta@nsithki ciberdlall 86ahH G UFEE, Al bign 4P géméhatdrettz@nt r ol
signal converting circuit 73, and is configured to set operati on nodes
(oper at i gandakéssRphlPEortEshIRAAA S ReriBAB NGRS InkY Be iABNPRARM indder . A
mut e cirguit 74 is connec?gﬁ to ?he buf fer 41 71E%nd an output of the
mute cirend nalabind AppHrab®s 3, STeRKE incdfpordted RilrAs nidy BEdepbtequt €
circuit 74 configﬁﬁ% a branching circui3p75. A g%%trolé%evic% 82 is

conf i gur gyttt BEwaIBIEHAInElcAllhhd Gofolhe. SSAHGARPEINLAR IALIIARAL | NO
circuit 72, the control é?gnal cbnvertiﬁg circurt 73,g§ndsthg I%ke. I'n the
other re Lo BRESPEIAEIRBRCAIE shuPdut affen esiibq bAdidSighar A0l Ng
apparatuggﬁﬁkﬁ?ﬁ'Eﬁﬁgggapgﬁgg§b p gyer E PE wel I -known. A 7%1 at

cont ai ns {éﬁéll Lo data is |oaded in the CD player A and driven. Audio
data is Fga ?éﬁ??ﬂéRCD 76 by a playback head 77, and the read audi o data

5 decoded by, By desinie iUl flealb, d5sich AR OR Bgpappradioun o
vl R A e e i a0
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Ehe cont rol progran1data 304 is obtained by conpressing square-wave signals
in Fig. 17(b) '"(i.e., digital signal) in a predetermned ratio (e.g., in
the order of 1/ 100 to 1 / 1000) and by adding the conpressed signals to

the heads of the audio signals of individual nusic pieces, and by sanpling,
guanti zi ng, and coding the resulting signals together.




Therefore, control programsignals 311 and 312 conprising conpressed square
waves shown in Fig. 17(a) are added to the heads of the audio signals
decoded and converted into anal og by the CD player A For the purpose of
renovi ng noi ses generated in denodul at2hg the digital audio signals, the CD
player Ais typically provided with a band pass filter 79 to allow only
audi bl e frequency band of human beings, i.e., frequency band between 20Hz
and 20KHz to pass therethrough. Since the signal with a frequency outside
this range is not taken out, the denodul ated control programsignals 311
and 312 had® eqhipagerencyn ahylddde, tHousexeplistett to the qudioisignaldhker in
frequency). A square 43 wave with this frequency can pass through the
band pasasfmusbier K odhdrwomgts, isirscendnechissrioarslisteh tohaupic Dasedod tleeg 71 i s
conprised of, for exanple DSP. Upon the audio signals with the control

progr am sbgndlsdusdd benHe sd@dnbaiynghromived wittetledor@sage)irabsdyeadleets aregnal s
311 and 312 are separated fromthe nusic pieces and are tenporarily stored

in an i neahAatedrafdl preferaBlec@ldstadlorPEfiait 8 ays bbahed 31t shiathidbé are digital
signals and therefore are stored in the internal menory. The stored control

program ag pedistedltha®Nélndd &@h@aés@.@é‘?e%rﬁﬁﬁ BPERARIIAGa SIPY AémeRtfbF OCcat i ng

circuit 72 at timngs according to start of the nusic preces of the audio

signal s. iMeaRwhs heschiahfcdl HatherALEl 6f fHeditRbe nSerbeRCHtY WHIBHIthEQuidis mute
circuit 74. The nmute circuit 74 outputs the input audio signal to the

speaker il HaQUsHen! dveHOQAlI SénRiHRY lsonte deldgiveitis irQé}?éct Y osBllagiBAldfNUAt i on
time of the control program’signal. Thereby, he user does not listen to

sound gegghAHREHYs ! @ RATASE, R HOHEARShERATs: provieRlPon Aol Batpvaen the
time when the CD 76 starts playback and the tinme when the speaker 27 nakes

a sound_ BREASERiol L SHIGRBATA R Wi HRHhaGegtheor am signal . But, the

continuation tine of the control program signal about 10 seconds, and
therefore the waels doPsidiRldibgelm Untaafik Abth bt &f th agi ng
operation aIIoc§?ing c?rcuif 2 expands %ﬁéﬂ?nput on?rgﬁ proé?gﬁ?§?gnals
311 rand ' I 'épg} J : : }éﬁga- heip,r ori gi nal
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are al nost ength to the corres ng nmusi ¢ precés and are in
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t he peri appi ng operatron-, i ng operation", and
"vi brati t cQn- _ar i.al.l i . ' t he
per i od o ogiHdRdsifle st SEHEH e por3hE LBtteBbna Atk &t an CEHPLREL |
and whi | n : I ration | rfor .. Lh her. i.n

oper ati o s T oRe il 26 e ko sh B R et Togh A e S FRER R amber <
and the i erati . ti.on etting unit
31 For SuangiaidgB LB IRL o8 3kt balfuBE Bl QReeR BB Kheadi ng
R 0 (0 L U R
operationd s d nput the control..signal,gconverting cjircuit 7 i,ch
oltput s otk Sshi¥addink % rERYirk o R85 GRTPELhs MnStdridated By bl i s
generated_s hat an operatin L od .of, each massagi ng operatiopn conforns
Yo the | it oLr BieBRnRouiR it fafiilel Ripthd BRI A, o O B Ahern oo
by the operation de setting unit 81. Subsequentl n operation of the
rassag! ggﬁagﬁfpl ?ya%ﬁnhg qgéggﬂ%%m ﬂa%wgg lﬁwnsgt%&A ergﬁﬁasgdva&gfl Erefy 1o Fios
musi ¢ pi SEERIRHOR FoREPaRen 18 Aaedia v RER IO P BB ALE B B 5. frames 300 of
the nusic piece with the control programare sequentially read out fromthe
CD 76 and decoded and converted into anal og. The analog 45 audi o signal
310 is input to the buffer 71 of the massagi ng apparatus 1 D through an
audio term nal (not shown) of the CD player A The buffer 71 tenporarily
stores the control programsignal |located in front of the audio signal 310
and inputs the control program signal to the nmassaging allocating circuit
72 according to start of the music piece, while the input audio signal 310

b . N . T "



Meanwhi | e, the massagi ng operation allocating circuit 72 expands the input
control programsignals, allocates the operating periods of the massagi ng
operations based on the control program signals, and inputs the allocation
signal to the control signal convertimfpcircuit 73. The control signa
converting circuit 73 generates the control signals so that the massagi ng
operations are carried out during periods according to the input allocation
signal and pattern set by the operation node setting unit 81 and outputs
the control signals to drive circuits. In synchronization with the selected
musi ¢ pi ece, thethmssagolhdevies banihRig. 3, thednbtdrsatopagd mMmaspsgihgismot
operations of tapping, kneading, and vibration at predetermned intervals
sequent i ghirjed dhiewitbioutlths bewlico gighal twilekakaatthd cansrtot detice 29681 Figeel, s
massaged with the massagi ng operations sequentially perfornmed according to
nusi c. Thige HERbrPRR AWass HiiveARSIRHeANa 8RR cfRbtd M dbthinedlwhen ¢hebgss t he
order and operating pattern of the nassagi ng operations. Besides, a

transm sgingy 31 Badfthe®igdigs GRvIHENRY cohdtnt HEuRRAREBLNEh a8l digrdl. | S
configured by a transmssion |ine of 46 normal audio signal, and a

gener al - pEkRdP e GIAsRIAYES ] ahdusRGaRs aﬂilﬁstﬁig @hitg BO%&%%(:&%F@&&;- 30%
Subsequently, an alternative exanple ot this enbodinment will be descri bed.

Fig. 18 pptife Midt¥t SPAM R&BAMRIHES a§fdﬂfét1‘éh‘i‘aiﬁin% hevsREdIme a9pbam Wherein
Fig. 18(a) is a view showng a data structure of the control program and

Fi 9. 18( Bjaslifimfmhitith S 94HAfloA iHdhe a'ﬁdib‘%%a%qb fgaﬁ@%ﬂﬂ.gétﬁgerﬁper ations. In

this alternative exanple, the control pro ignal S a data structure

shown i nyk I\ i O W&hh i Chptd j s decoded,
’converteﬁ?ﬁﬁgﬁ%ﬁ%gﬁaﬁ%blgi%g‘ﬁmﬁ%%mroﬁ%ggﬁggqeg%%%%ﬁ and 322 are
conposed
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control sidggal,s 31 nd 312 of the above enbodi nent because of their

conpl exi %f.ﬂﬂﬂgi'@teﬁ%l%ss, it is necessary to pass the control signals 321
and 322 through.the. b ass filter for renpving.noises ich is built in
The o ol mvor9hig Wisat Hloch Waeram souife kB RE PG AT & Copfrol rsfubeld, an
| engt h of each.of the ontrolgﬁéo%ran1sig al s, 321 and 2 are:%?t to
several FRESSAR&BDRAATUS ACEOLURENRE S9°Q aeeé’fl - EAMEPI progr am

signals 321 and 32 ith such frequency can pass thro he band pass

£ Prar S wiRtetion o Shovaitiie, b1 Bes ngsod aotarat o thotdiam ot gna s 32 |
and 322 with such length do not .make the user feel disconfort, with respect
o del ay SHRDOES oA CHIRPIS S S Salit FoRLR SPIPMPRE R AG'S ipBU (2
expanded digiﬁa contraol. program signals are decoded and converted into
anal og byPreRehngEEih§Ooper ation al l ocation circuit 72 and output to the
control signal converting circuit 73. The follow ng operation is simlar to
that of the above enbodinent. Wth this configuration, the nmassagi ng
operations are perforned in parallel and set individually. As a result,
vari ous nmassagi ng operations according to the nusic are realized. Wiile in
t he above enbodi ment, the audio signal is stereo, apparently, the audio
signal is inplenented in a single-channel, i.e., one channel, in the sane
manner by reducing patterns of the nmassagi ng operations in Figs. 17 and 18.
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anplitude (having reduced gain) with a pulse signal alternately having
positive and negative values in a predeterm ned cycle superposed is

nodul ated and stored in the CD 76, and in playback, the resulting signal is
denodul ated, anmplified, and delivered 2P the speaker 27. And, a control
signal may be generated so that ON and OFF timng of the notor correspond
to the positive and negative val ues of the denodul ated signal pulse. In
this case, the frequency of the pulse is approxi mtely 20KHz which is

wi thin a passing range of the band pass filter 79. Wth this configuration,
W t hout del ay Ab usded lasréim thetdouipdsiteratidie sigedkelr reféradot dsighgpect to start
of playback of the CD 76, the general -purpose CD player may be used as the
ext er nal coniprising phael Aignids indiudirtpedn alukdés signial,especiiieallp) 4 eigrizg
configuration is possible. The audio signal and the control program signal
conposed ceinptidiag ¢emtihatiér of Phiradaudie sighals o icsehbinatiaftdf2RE augldsied, and
conposited. They are stored as one signal and the other signal of the L

channel gafghaRaglded1B6htref piqagteaﬁvgliigﬁaﬁi I coritrdl ﬁ@gﬁmﬂ SiBHAPRS&Es®Ra | N

pl ayback, they are denodul at ed and separated. The audi o signal of one
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the ot her thannel is associated with the contr ignal 1n the sanme manner

as in thegegheye ALANIIBSinal be&lkhg & £ 3Rl Wal PRIt HibR) elcgnal . a

signal having a waveformin which a so peri'od wth a square wave and a
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pair of the sound period and the non-sound perio d as one bit, so
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schematic vie W ng a ruc e of "audro a sto

Fig. 19, i i.g. i E 3hﬂ9 I; 40 data, Fig.

20(b) is f%i@g’g?b?zi’ﬁeg’ ﬁ%g,ﬁﬁgéﬁﬁ&%@l c pP%?gS%glg%cgaggb- codi ng of

t he audi 'gﬁﬁﬁf Fig. 20(c) is a table showi ng neani ngs of codes. Fig.

21 is a g?ap sﬁ§§§%g: correspondence between the nusic piece stored in the
uneral s

CD and th I . ' t .
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control signal converting circuit 84 to select strength or the |like of each
massagi ng operation. In other respects, this alternative exanple is
identical to that of the third enbodinent. As shown in Fig. 20, in this
enbodi nent, a control programis incorporated into user's bits 305 of the
frame 309. Specifically, in the user's bits 305, the kneadi ng operation,

t he tapping operation, and the vibration operation are incorporated into
bits Rto U bit V, and bit W respectively. As shown in Fig. 21, the

. - . . o - . o



51 Subsequently, an operation of a nmassaging apparatus 1 E configured as
descri bed above will be described. Referring to Figs. 19 to 21, the user

| oads the CD 76J in the CD player A and selects a desired nusic piece by
the operation node setting unit 81. TH2®, the user starts playback.
Thereby, the frames 309 of the nusic piece with the control prograns are
sequentially read fromthe CD 76 by a pl ayback head 7? and decoded by the
decoding circuit 78. At this time, the nusic piece is separated fromthe
control program signal of the nmassagi ng operations. The separated signals
ar e conveediprhdating theahpglomn bhse Ericatip\reciprogates ac aidon3fantapidch he si gnal
representing the nusic piece is output to the speaker 27 as the audio

si gnal . Withautgiegending vashetdongpddite andivagimg. opsratmaites affceursguhet o t he
control signal converting circuit 84 as anal og control program signals
shown i nup-dowimotdremag e cintsoligtbby claneerntrondevice d6i ihsaddérdmiey withs t he
control signals so that anplitudes of the input control programsignals are
associ at eHe wohtrolreigpal.v ofiebesnctiflg @iricpit 40, the aingtﬁlss%ﬁa‘l don@efting e
circuits. The followi ng operation Is simlar to that of the thir

enbodi Meiircuit 2 e thd@rifd Sireults @13 43€ el £5l chifilie teeoritpoltidviceed®d from
t he speaker 27, while the nassagi ng operations according to the control

program cr eat e¢haGhassHgitg bPphReuBUSS uRthef Bohprizesia?l HBstafibnthgdeser, so
that the user feels nmassaged according to the rusic. The user operates the

oper ati oRe /147 Mt 4Btd a Brodcds D LORVertindahi cathpBsHeCaurli6 &Rt Bid engt h
or the Iike of the nmassagi ng operation. Wile in the above description, the

control rabﬁ%wgzi By tReRBh &R dighal tBRvAeRRAINGE UDHY dn bBetatidiPERIet ed
into analog by the D7 A converting circuit 80, the control program signal

in di gi tahd bRy the sdhh@&olitcd BPBE ON of IFFEBRLERLt BAORRAlSICUNERT | NY
circuit 84 and be associated with the control signals. 52 Subsequent|y,
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g?dtﬁggnals stored in the tracks, wherein Fig. 24 (a) is a schematic view




- video tape and Fig. 24(b) is a table. In Fig. 23, the sane reference
nunerals as those in Fig. 19 denote the sane or corresponding parts. As
shown in Fig. 23, in this enbodi nent, the video deck is used as the
external sound source A An audio sigm® 502 output froma playback head 91
of the video deck Ais input to the speaker 27 through an input term nal
26b of a mamssagi ng apparatus 1 G and a control program signal 503 out put
fromthe playback head 91 is directly input to a control signal converting
circuit 92 included in a control device 93 through an input term nal 26a of
the nasseghtagniagMIBI nesdage. A nepsagirngdpdradensdldcatiagwiicuitd36 aadceannect ed
to the control signal converting circuit 92. In the other respects, the

confi gur ablisighal dsnvEREAAGirdeiittPP ar@ totinéeted t6ithe IMIDI sequeate®A t he
massagi ng apparatus in Fig. 7. Referring to Figs. 23 and 24, in this

enbodi MetHroughSPRADI itte¥ade 35t apecdtitrolsi Gonkvertimecire @R G8tiaRenhectedudi 0
tracks for storing stereo audio signal of the L channel and the R channel

and vi deg, ic¥lssd@hg HpRFAtih KildeRirs} GRalit 86 dr af: BfileBE YOS 44 aBd G
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operation, and the vibration operation are stored. The control program
si gnal s gherAlda Qb 'w,g?éiﬁaﬁfsat fife BHHQ6I ddrdverting chtlitosgi gnal in
t he sane Pranner as 1n Fig. 21. 'I%&ehcontrol s]ﬁ n% convergicng circuits 92
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output MIDI message means a MIDI signal. Fig. 9(a) shows an example of the

MIDI message, which is digital data composed of one status byte 101 and plural
data bytes 102. The MIDI message includes a channel message for channel
and a system message for all equipment in the system. Fig. 9(a) shows the
channel message and a channel voice message that transmits play information
to an electronic instrument. In the channel message, lower four bits in the

status bytes 102 represent an address indicating a channel (hereinafter simply



I nstead of the speaker as a sound output device in the above enbodi nents,

ot her devi ces capable of converting an audio signal into audio may be used,
i ncl udi ng an ear phone, a headphone, and the |ike. Instead of the notor as a
drive source in the above enbodi nent, 3@ her drive sources such as an
actuator may be used. Instead of the tine division nultiplexing in the
above enbodi nent, other nultiplexing nmethods, such as frequency division,
may be used. Instead of the CD, and the video tape as the data storage
mediumin the above enbodi nent, other data storage nedia nay be used,

i ncl udi ngefarregdgoets £ chanfel).a Tl &¥s khandebvoice nieysdgd) e, dataMyte€102 | nst ead
of the D.C. notor as a drive notor in the above enbodi nent, an A C notor

nmay be Usgshestrit agddiotdta, tThe champels RidicateWontidlichamsekgfopg operations is
not limted to three, but two or less, or four or nore notors may be used

accor di nghdependentlytdn@ioliRe arfBsAas - of MIEBFdIHE inEEhifriedAs 119 fige MIDI

al ternative embodi ments of the invention will be apparent to those skilled
i n the agfstefh, UrRIa®EhbRA IOFGIO[H)OtHERE Giré Rixtedh cAEAAER] Nth Yhe MIBI
description is to be construed as i1llustrative only, and is provided for

the pur papeedl, theqatiiliy drerR it kfriehlté afé Inddiritehtly fleratleacar 1 i ng

out the invention.” The details of the structure and/or funhction nay be

Lo PR Al M, oA EE ARt B hABSD o
reserved A1QUR] EhAindiBBl toCrPhLd tibty.  Audio data is composed of volume data
104 representing volume of sound, time data 105 representing continuation
time of sound, and tone data 106 representing tone of sound. A plurality of
music pieces composed of arrangement of the MIDI messages are stored in the
CD-ROM 54.

Meanwhile, the microcomputer 52 is connected to the operation mode
setting unit 47. In accordance with an instruction from the operation mode
setting unit 47, the music piece is selected, and in accordance with the installed
MIDI sequence soft, the CD-ROM drive 53 is operated. Thereby, the MIDI
messages are sequentially read out from the CD-ROM 54 and sequentially
output as the MIDI signals. The output MIDI signals are input to the
massaging operation allocating circuit 56 and the audio signal converting circuit
57 through the MIDI interface 55. The massaging operation allocating circuit
56 has a decoding circuit 59 and a signal switching circuit 60. The decoding
circuit 59 is, for example, composed of DSP (Digital Signal Processor) and is
configured to divide the MIDI signal input through the MIDI interface 55 into a
MIDI system control signal composed of the status byte 101 (hereinafter referred
to as a MIDI control signal) and the audio signal composed of the data bytes 102

and decode (demodulate) these signals into analog signals. The signal



56 A massagi ng apparatus of the present invention is useful as a massagi ng
apparatus of a chair type, a bed type, or the |ike. 57 CLAIMS 1. A
massagi ng apparatus conprising: a massagi ng nechanismthat gives a
mechani cal inpulse to a body of a user31o be massaged; a drive source for
driving the massagi ng nmechanism and a control device for controlling an
operation of the drive source, wherein the control device is configured to
generate a control signal for controlling the operation of the drive source
based on an audio signal input froma sound source. 2 . The nassagi ng

appar at uswitehiriglcitouit G0Grluklds a wheltipléexdrivoresspondingl®y h egaddagingles a
wavef orm converter having a waveform converting circuit for converting a

wavef or anéraatibramieachic@iaﬂnen.n Prtie dperatiohambas BettEpNAR 4 78 Eonfigaeed tgur ed
to control the operation of the drive source using the control signal

C(’;I u; mt 2T @ggmm&??lgmagwﬁeag?ee Betwlde trasEladiméls ARt massagAgdi ng to
operations shown in Fig. 9(b). By comparing the MIDI control signal input
together with the audio signal with reference to the set correspondence table, the
audio signal is allocated to the corresponding massaging operation. Here, the
audio signals of the channels 1 to 3, i.e., the audio signals of drum, synthesizer,
and piano are allocated to a tapping operation, a kneading operation, and a
vibration operation, respectively, and the audio signal of the channel 4, i.e., the
audio signal of the base is not allocated to any massaging operation. If another
content is set in the correspondence table by the operation mode setting unit 47,
then the audio signals are allocated according to the newly set content. That is,
transmission paths of the audio signals are switched.

The audio signals allocated to the massaging operations are input to the
control signal converting circuit 58 and converted into control signals for the
drive circuits (hereinafter simply referred to as control signals). The control
signal converting circuit 58 is configured to set the correspondence table
containing components of the MIDI signal and components of the control signal
shown in Fig. 9(c) by the operation mode setting unit 47. The control signal
converting circuit 58 is configured to convert the audio signals into the control
signals so that the components of the audio signhals correspond to the
components of the control signals according to the set correspondence table.
Here, as shown in Fig. 9(c), the volume data and time data of the MIDI signal

correspond to voltage and time of the control signal, respectively, and the tone

data of the MIDI signal does not correspond to any component of the control



massagi ng mechani sns, the control device being provided for each of the
massagi ng nmechani sns. 4. The nmassagi ng apparatus according to Claim2 or 3,
wherein the control device includes a specific frequency band signal
selecting unit having a filter that se32cts and passes a frequency band of
t he audi o signal. 58 5. The massagi ng apparatus according to Caim?2 or
3, wherein the waveform converter is a snoothing circuit. 6. The nmassagi ng
apparatus according to Claim2 or 3, wherein the waveform converting
circuit includes at | east one of a differentiating circuit and an

I Nt egr at sipthat.i r&siatmafter dhieonrses doe opedtivly Alode setting dinitigd 7 endgt bem 4,
wherein the specific frequency band signal selecting unit includes at |east

one of aocperuted3s skt theetable ihisgbhpagmirinertthat tigntbrie dad dinasttie MIBI. 8.
The massagi ng apparatus according to Claim2 or 3, wherein the control

devi ce i Bighniallesrrespoid t6 thié thrle A tingdlathelcon®rol\eghaa, ﬁs?@ﬁvdl@‘dr[&ﬂﬁa
constant value or a signal having a regularly varyl ng value to or froman

anpl i t UdgoRfma of HE'MIDR tsﬁgwél ddesRdtheraysharts £8sthbehentof tHeecdmasiagi ng
apparatus according to Claim8, conprising a gain
signal.

Then, thus converted control signals are input to the drive circuits 43, 44,
and 45 corresponding to the massaging operations, and in accordance with the
control signals, the motors 10, 11, and 5a are driven.

The motors 10, 11, and 5a are each comprised of a D.C. motor. The
drive circuits 43, 44, and 45 are each comprised of a variable speed drive unit of
the D.C. motor. That is, the variable speed drive unit has a power converter
comprised of a semiconductor switching device and connected on an input side
to a power source, and a control circuit comprised of a data processing element
such as an IC or a microprocessor, for controlling ON and OFF of the
semiconductor switching device. The D.C. motor is connected to an output side
of the power converter.

Upon the control signal having the above voltage and continuation time
of the voltage being input to the control circuit, the control circuit controls an ON
period (continuity period) of the semiconductor switching device of the power
converter according to the voltage of the control signal. Thereby, a D.C. voltage
corresponding to the voltage of the control signal is applied to the D.C. motor,
which rotates at a speed according to the D.C. voltage. As the variable speed
drive unit, a thyristor Leonard type, a chopper type, or the like, may be used, for
example. Alternatively, the variable speed drive unit may be configured by a

dedicated circuit.



adjusting circuit for increasing or decreasing an anplitude of the control
signal. 10. The massagi ng apparatus according to Claim2 or 3, further
conprising an operation node setting unit that changes and sets the
operation node of the massagi ng nechan8sm by sw tching of the control

signal to the drive source, the operation node setting unit being
configured to switch the control signal by changing and setting the

wavef orm converting circuit. 59 11. The massagi ng apparatus according to
Claim4, further conprising an operation node setting unit that changes and

sets the operaTherutideigifal ichavemigadiragt S7c8dheRised efd-chlletpMIDIt he
control signal to the drive source, the operation node setting unit being

confi gur gguhd sblirteh AS@isedHerein, $hg8alindsotitad géfefs aNd s6atdd Mt he
wavef orm converting circuit and / or by selecting and setting the filter.

12. The wRAsAAEShARNaIPsighaP&Rd coireSpdbRdstatie @DPROM ldrive 83 #ethelMIBI | Si Ng
an operation node storage unit for storing plural kinds of operation nodes,

wher ei N tsh8tedRerPd dARASHh HREVESY thkth! the MIDTsbOHHabUree REEALd fHe
operation node fromthe operation nodes stored in the operation node

storage URidio 8dtha? WohedrtiRecifQt 59! ThENRIdiS SEA cBAvERIHGr At 871184k

operation node.” 13. The nmassagi ng apparatus according to Caim10 or 11,

wher ei n thge o eltioic RARehtd @&N%géﬁﬁ@a%ﬁ%sgg&&éégédggmgg% bRAnWEST Whi ch

an operator enters the operation e hassadi ng apparat us |
accor di ng,tg Ql@h%{.grféorﬁneé‘l@& & 'tl@eéehﬁegﬁ@ﬁi% DRidRERRhSMS, S ]—fé}@p eed of
a vibration notor Wth eccentric wel ght added to an output $haft thereof.

15. The ' : ' ' : LEL .
IRASOAERASMIRYCRLERHARF Mot 4 dhith itte Sintoplifb biddls and

'massagi ng nec to the

S0 as 10 tfig ylis8 REGSESivREFASIEYSbriding 16 tROBRARhAR Plo A LIMRri it -

audio signals, i.e., stereo analog audio signals of L channel and R channel,
which are output. The audio signals output from the drum, the synthesizer,
the piano, and the base are composited into one audio signal by the mixer and
output to the speaker 27.

Since the other configuration of the massaging apparatus of this
embodiment is identical to that of the massaging apparatus of the first
embodiment, and will not be further described.

Next, an operation of the massaging apparatus 1 so configured will be
described.

The user sits on the base 1a of the massaging apparatus 1B. First of all,
the user inserts a desired CD-ROM 54 into a slot of the CD-ROM drive 53. Then,
the operation mode setting unit 47 is operated to select a desired music piece
and operation mode. Then, the user pushes a start button.

In response to this, in the massaging apparatus 1B, the microcomputer
52 drives the CD-ROM drive 53 to playback the music piece selected by the

operation mode setting unit 47. The MIDI signals output by playback of the



60 16. The massagi ng apparatus according to Caim3, wherein the massagi ng
mechani sm has a first massagi ng nmechani sm conprised of a vibration notor
with eccentric weight added to an output shaft thereof and a second
massagi ng mechani sm havi ng a massagi ng34l enent connected to the drive
source so as to be displaced according to an operation of the drive source.
17. The massagi ng apparatus according to Claim2 or 3, further conprising
an input termnal for receiving the audio signal fromthe sound source
through an electric cable. 18. The massagi ng apparatus according to Caim

1, wher eqiudib @icerdredhpde Yo €ite Hecoding iciretgrbd andaheenidia siempeshiertiigdi o
si gnal conposed of plural signals associated with one another into the

control giretials7 ﬂ—h@uggmp@swmgl piteifacepgnal being i nput froma sound source
and including the audio signal, and execute control using the converted.

control signal Thé%ud?@ﬁlgﬂafé&%&ﬁngmiﬁﬁmcéﬁ@afﬁéﬁa chfhfdsiteEnAS inper ei n
the conposite audio signal is conposed of the audio signal and a control

program !
™ MDYt hed opBRyER AitioesAd! ToHRRNoRiH E@lrﬂﬁﬁrﬂgure T

according to t audi o signal, and the control device is co

convert Lhea gy %d%o?ﬁ%%ﬂ%h%‘éﬁdid’%&ﬁ%s S fdrled tos’ckygfi}fie| uddien the audio

signal and the control program signal are input. . The massagi ng

appar at us accowamvﬁl %@'d&é@g ?}i{}ﬁ? gtgtedgﬁ%egmﬁeﬁaﬁ@t ﬁ;mgt Qigtla@Hto! S

conposed of plural o sign one ano and the

control  ggy| lvﬁPS ic%n‘EtQﬂ‘ Gl § Al InE QUGS bighldds RhH rd%ko&é@ﬂfésé's@é}?éﬁ, which the

control signha
are input to the signal switching circuit 60. When the MIDI control signals and

the audio signals are input, the signal switching circuit 60 allocates the audio
signals to the massaging operations according to the MIDI control signals and
outputs these signals to the corresponding signal paths. The control signal
converting circuit 58 converts the audio signals into the control signals so that
the components of the audio signals correspond to predetermined components
of the control signals and outputs the control signals to the drive circuits 43, 44,
and 45. Upon the control signals being input, the drive circuits 43, 44, and 45
output D.C. voltages according to the control signals to the motors 10, 11, and
5a, respectively. The motors 10, 11, and 5a rotate at speeds according to the
voltages, and according to the rotation, the massaging mechanisms 4 and 5
perform predetermined massaging operations. Specifically, massaging
operation of tapping, kneading and vibration are carried out as corresponding to
sounds of the drum, the synthesizer, and the piano of the music piece. During
this operation, speed of each massaging operation varies according to dynamics
of the sound of each musical instrument.

With the above configuration, while listening to the selected music piece

through the speaker, the user feels massaging operations of tapping, kneading,



21. The massagi ng apparatus according to Cl aim 20, wherein the plural audio
signals are conposed of plural mnusic signals representing parts of a nusic,
respectively, and the control device is configured to convert the plural
musi ¢ signals into the control signal s3522. The nassagi ng appar at us
according to Caim20, wherein a pair of the drive source and the massagi ng
mechani sm are provided for each of the plural audio signals and, the
control device is configured to convert each of the plural audio signals
into the control signal for controlling the corresponding drive source. 23.
The nassagidngbeatiper thatsoperaty af vayying Shedds d@ordingrtei vartdtmramdsausdgafl and
the control programsignal are input fromthe sound source through
di f f er enthe daunsg|the s¥Athddizemandahenmanp phtiat nsusic pigadi ng to C ai m 23,
wherein the different channels are L channel and R channel of a stereo
audi o signal. WIeéh the operation mode setting unit 47 is operated so that the tone of
the MIDI signal corresponds to the voltage of the control signal as shown in Fig.
9(d), the speed of the massaging operation varies according to High and Low of
the sound of each music instrument. Further, the operation mode setting unit
47 may be operated so that a correspondence between the musical instruments
and the massaging operations in Fig. 9(b) is changed.
Thus, the user feels various massaging operations according to the
music.
Next, an alternative example of this embodiment will be described. ng.
10 is a block diagram showing a configuration of a control system when using an
external MIDI sequencer. Fig. 11 is a view showing a method of creating a
control program of a massaging operation while composing an appreciation
music piece, wherein Fig. 11(a) is a view showing a musical score and Fig. 10(b)
is a view showing a voltage of a motor.
This alternative example illustrates that, by programming the massaging
operation by using the external sound source, a massaging apparatus 1C is
operated as desired. This applies to a case where a suitable audio-sensible
program is developed in a development stage of the massaging apparatus, a case
where a user needs a dedicated audio-sensible program for business purpose, a
case where the user’s desire to feel the audio massaging using the program
exclusively for the user is satisfied, etc.

As shown in Fig. 10, in this alternative example, the massaging

apparatus 1C is configured such that a MIDI interface 55 is connected to an



25. The massagi ng apparatus according to Caim 23, wherein the audio signal
and the control programsignal are input in a nultiplexed form and the
control device is configured to separate the audio signal fromthe control
program signal and convert the control3f@rogramsignal into the control
signal. 26. The massagi ng apparatus according to C aim 25, wherein the

audi o signal and the control programsignal are input in a tinme division
form and the control device is configured to tenporarily store the audio
signal and the control programsignal input in the tinme division formand
separ at einifhat teertinal 2 raogt Bssabsepherftrstagd seconfigheedirptiad saraethaxomeress t he
separated control programsignal into the control signal. 27. The massagi ng

appar at ugn R @.di Medrowhilgi arsdiind sbered A ik beperyonal cirgpateradoirdigisiiont r ol
program signal are input fromthe sound source through a same channel. 28.

The nmassagiinguapieaicetals sacls asd keyioard] aidispldy dehieed) drldeat @itdrahl progr am
signal and the audio signal are input fromthe sound source such that the

control ptergpe it 68auchrackeaesdisbeiriedi TheipprsdbnalddthpliRr PoRidRInedtd ce i s
configured to tenporarily store the control program

to the input terminal 26. The operation mode setting unit 47 is not connected

to the personal computer A. The music piece is not selected by the operation

mode setting unit 47 but by operation of the personal computer A.

Referring to Figs. 10 and 11, in order to create the control program, for
example, DTM (desktop music) soft is run in the personal computer A, thereby
causing the musical score to be displayed on the display device 62 as shown in
Fig. 11(a). Then, by operating the input device 61, musical notes are written
onto the musical score. The MIDI message shown in Fig. 9(a) is created as
corresponding to the written musical notes. Here, it is assumed that the Ttone
corresponds to the voltage of the control signal, that is, the voltage of the motor,
as shown in Fig. 9(d). In this case, as shown in Fig. 11(b), the tone and length of
the musical note correspond to a voltage 201’ of the motor and time axis. By
performing a predetermined operation on the personal computer A, the sound
corresponding to the musical note is output from the speaker 27 of the
massaging apparatus 1C. According to the musical note, the massaging
apparatus 1 operates. Therefore, the music is composed and programming is
performed while checking the sound of the music to be composed and the
operation of the massaging apparatus 1C to be programmed. In accordance
with this method, the programming is audio-visually performed, and therefore,

anybody can create the control program. The above process relates to one

musical instrument. The above operation is performed for all the musical



signal and start converting the tenporarily stored control program signal
into the control signal according to timng when a head of the audi o signal
arrives. 29. The massagi ng apparatus according to Claim 28, wherein the
control 63 program signal and the au8lfo signal are substantially a
digital signal and an anal og signal, respectively. 30. The massagi ng
apparatus according to Caim28 or 29, wherein the control program signal
has a frequency audi ble to human bei ngs. 31. The massagi ng appar at us
according to any one of Clainms 28 to 30, wherein the control program signal
i s obt ai nestronersfiiasdongimstsiugeats)sand twdrdrn thd yrogramming (Cemmgobirtg) i he
audi o signal that follows the control programsignal, and the control

devi ce i fintshidd, ghe g@rssnaxpamnsutehd Boperatedotoogiowntise gnadic ipidee toltes cont r ol
signal. 32. The nassagi hg apparatus according to any one of Clains 28 to

31, wher gidredrihyari 82tcthifll stofa@ahiti63. 0OWREhH the riasdagitgd isPpérforreed Disfiy a
sound out put device fromwhich audio is |istened to by the user when the

control EhegbAfoEp nthetider ApdrAtesitBB Hersoreali dpbuted d ad fige MEERAJI NY
apparatus according to daim28, wherein the control program signal and the

audi o si %theﬁé& #® Seldttahe HREVEAERDMUYIO pRcEUPSHSHY FersBHhPFompaiténA anal og
signal, and the control device is configured to denodul ate the control
program reads out the music piece from the external storage unit 63 and sends it to the

input terminal 26. The massaging apparatus 1C operates in the same manner

as described above. Thereby, the user appreciates music-sensible massaging

according to a desired control program.

Subsequently, another alternative example will be described.: In the
above alternative example and embodiment, the music to be listened to by the
user coincides with the music to be used for controlling the massaging operation,
while in this alternative example, the music to be listened to by the uéer is made
different from the music to be used for controlling the massaging operation.
Specifically, the music to be used for controlling the massaging operation is a
control program using musical notes and is not intended to produce musical
effects. Therefore, such music should not be listened to by the user.
Accordingly, music piece for appreciation is allocated to the channels 1 to 4 in
the above embodiment, and control program is allocated to the other empty
channels. In Fig. 10, control is executed so that only the MIDI messages of the
channels of music piece (channels 1 to 4) are delivered to the audio signal
converting circuit 57 and only the MIDI messages of the channels for the control
program are delivered to the massaging operation allocation circuit 56. This

control is executed by delivering predetermined MIDI messages for control from

the personal computer A as the MIDI sequencer.



signal nodul ated into the supersonic region into the control signal. 34.
The massagi ng apparatus according to any one of Clains 18 to 26, 64
wherein the conposite audio signal is an analog signal. 35. The massagi ng
apparatus according to any one of Claig8 18 to 26, wherein the conposite
audio signal is a digital signal. 36. The massagi ng apparatus according to
any one of Clains 18 to 26, wherein the conposite audio signal is a M DI
signal, and the control device is configured to denodul ate the M D signal.
37. The massagi ng apparatus according to Caim19, wherein the control

program si gnal Seeequently] ahethbd ofepédtihg et trolpgyameadilite
predetermned tine with respect to the audio signal output to a signal path

reachi ng dessgbed. oFighuD igaviee sho@thgh intdthat @f erdagirld tHeidefirdl @régrainhef user .

38. The massagi ng apparatus according to any one of Clains 1 to 37,

cont ai ni Rbe tRSs <Y oﬁ@ﬁﬂtﬁﬁl;u&?xﬁ mSicARS6Res\WheRRARE US2@F P4 ¢k to any
one of daiml1l to 37, wherein the sound source is an éxternal sound source.

40. The rRe%AaE ROMRRRH] b8 ACEPretRGohOn@Rk, Mie 1B (b[dsd FRewlshéwiipa f Ur t her
conprising a sound output device fromwhich audio i's" listened to by the

e SR ST o NGl iSRS Ll o
of a motor.

Referring to Fig. 12, in order to create the control program, a musical
score 201 for appreciation music and a musical score 202 for control program
are arranged and displayed on a screen of the display device 62. The musical
score 202 for control program is created while the musical score:201 of
appreciation music is checked. A voltage 202’ of the motor corrésponding to the
musical score 202 for control program is shown in Fig. 12(c). In this case, it is
preferable that the voltage 202’ of the motor has a relatively long’ cycle in the
control program as shown in Fig. 12(c). This is because, response delay due to
inertia, backrush, or the like of the motor and the massaging mechanism exists
in the drive system of the massaging mechanism, and therefore, the massaging
operation does not conform to variation in the voltage of the motor in a short
cycle. It should be appreciated that, as shown in Fig. 9(c), the volume may
correspond to the voltage of the motor, and in that case, the control program can
be created in the same manner as described above.

In accordance with this alternative example, since the control program of
the massaging operation is created in advance according to the music to be
listened to by the user, the user feels massaged according to the music. In

addition, since the user is massaged in synchronization with the music, the user

is massaged comfortably according to tempo of music and rise and fall of the



65 41. A data storage nmediumthat contains a control programcreated to
control a nmassagi ng operation, the control program being read fromthe data
storage nedium by a data playback device and input to a control portion of
a massagi ng apparatus, wherein the com39ol programis an audi o product. 42.
A data storage nediumthat contains a control programcreated to control a
massagi ng operation, the control programbeing read fromthe data storage
medi um by a data pl ayback device and input to a control portion of a
massagi ng apparatus, wherein the control programis created to allow the

massagi ngnasie tilelistefimittoctie ime$iqQut according to an audi o signal
representing an audi o product and is stored together wth the audi o signal

representing tBebaeguentdyf,afesdures 4gainsi ettt of the dhagegifaslbpéfatioborlliseg t o
Claim 42, wherein data stored in the data storage nediumis conposed of

arr anged deB&sB&e dagal Hay hRGew shodling aedadenh pletifdha @aéfafes aganfbt idety
control program and the audi o signal are respectively converted into the

data conmppgesnfisshigpcrAasH, Wheraa Figal R siekOsHwviB gl e iHiddl /cem
addresses. 44. The data storage nedium according to C aim43, wherein the

conversi gp agﬁfhfdi’éﬁ% budic Mgl 13{@ g ariewShowlfg adal’ical SEaeforadidifiol

according to Caim42) wherein the data stored 66 in the data storage
et o SRS~ g AU o ol pent o o o s
Do, S0, U QPR Ak UL A SRR TR,
e+ kel QRS s St PIBEA TPl wad of (1
remai ni n@le‘?ﬁéﬁﬂ, Whith dchErdHs éﬁpﬁééﬂzﬁﬁl of a step voltage to the motor for the

massaging mechanism 4 is about 20ms, and delay time until the user seated in

the massaging apparatus 1C feels the operation of the massaging head is 40ms.

Accordingly, in this measures, as shown in Fig. 13, a position of a musical note

of a control program is advanced by predetermined time 203’ with respect to that

of the appreciation music on time axis, allowing for the delay. Here, the

predetermined time 203 is about 40ms. This compensate for the delay of the

massaging operation, so that the massaging is carried out according to the
i tempo of music.

Fig. 14 is a block diagram showing another example of the measures

against delay of the massaging operation. As shown in Fig. 14, in this

measures, a delay circuit 64 is provided in a subsequent stage of the audio

signal converting circuit 57 to delay the audio signal output from the audio

signal converting circuit 57 by predetermined time. This predetermined time is

about 40ms. This also compensate for delay of the massaging operation, and

the massaging is carried out according to the tempo of music.

As a matter of course, the configuration for using the appreciation music



46. The data storage nmedi um according to Caim42, wherein the zlata stored
In the data storage nediumis conposed of arranged unit audi o data having
control data for data storage and pl ayback control, nusic piece data
representing the nusic piece, and an ehdpty data region, and the audio
signal and the control program are converted into the data conposed of the
arranged unit audio data as data to be arranged as the nusic piece and the
enpty data region. 47. The data storage nmedi umaccording to Cl aim42,
wherein the audio signal and the control programare stored to be

r epr oduc aladethenmsgitcior enhval poograint hcdiridirg emputpesdssand ghe dhefiglatationt or age
medi um according to any one of Clains 45 to 47, wherein the conversion

conf or ns r¢latingtbahd anchsnfred aghinst delafhef thetraasdaping eperdiomuacgplibable t o
any one of Clainms 42 to 48, 67 wherein the control programis created so

as to bet@maM@éa@nQ%m@hmmlﬁmdtidmmnkhhemﬁ sdrck?eiraRif. ¢. si gnal on
time axis. 50. A nethod of creating a programfor controlling nmassagi ng

oper at i OEmBodinent®i ng apparatus by operating a conputer having display
means and i nput nmeans, conprising the steps of: arranging and di splaying a
plurality of mpgd ci issBRIck difgid stiowith@¥ configuration of a control system of
a massaging apparatus according to a third embodiment of the present
invention and Fig. 16 is a schematic view showing a structure of audio data
stored in a CD, wherein Fig. 16(a) is a view showing the entire audio data, Fig.
16(b) is a partially enlarged view of sub-coding of audio data, and Fig. 16(c) is a
table that represents meanings of codes. Fig. 17 is a view showing a process of
the control program stored in the CD in Fig. 15, wherein Fig. 17(a) is a view
showing a demodulated control program signal, Fig. 17(b) is a view showing an
expanded control program signal, and Figs. 17(c) and 1:7(d) are view showing a
correspondence between values of the control program signal and massaging
operations. In Fig. 15, the same reference numerals as those in Figs. 7 and 8
denote the same or corresponding parts.

As shown in Fig. 15, in this embodiment, a CD player is used as the
sound source A as an external sound source. Specifically, a massaging
apparatus 1D has an input terminal 26 to which a buffer 71 is connected, and a
massaging operation allocating circuit 72 and a control signal converting circuit
73 which are specified for this embodiment are connected in series to the buffer
71. An operation mode setting unit 81 is connected to the massaging operation
allocating circuit 72 and the control signal converting circuit 73, and is

configured to set operation modes (operation patterns) of the massaging

apparatus 1D as mentioned later. A mute circuit 74 is connected to the buffer



means; displaying a nusical score representing a predeterm ned nusic piece
on one of the plurality of nusical sheets; and witing a nusical note
correspondi ng to the nassagi ng operation on anot her nusical sheet of the
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signals and by coding them. Data stream comprising 98 frames 309 on time

axis composes a sub-coding frame 300, and data stream comprising a
predetermined number of sub-coding frames 300 composes one music piece.
The frame 309 is composed of a frame synchronization code 301, a sub-coding
302, and music piece data 303 in this order from the head. The frame
synchronization code 301 serves to establish synchronization between the

frames 309. The sub-coding 302 is composed of 8 bits of P to W, among which
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is used to represent a music piece number, lapse time, or the like, for every 98
frames. This is the reason why a unit of 98 frames is called the sub-coding
frame 300. The music piece data 303 is quantized and coded music (music
piece), and music piece data 303 of a predetermined number of frames 309 from
head of individual music piece is composed of control program data 304 of the
massaging operation. In this respect, the CD 76 is different from a normal CD.
The music piece data 303 (304) contains pan't;z' for error correction.

Referring to Figs. 16 and 17, the control program data 304 is obtained by
compressing square-wave signals in Fig. 17(b) t(i.e., digital signal) in a
predetermined ratio (e.g., in the order of 1/100 to 1/1000) and by adding the
compressed signals to the heads of the audio signals of individual music pieces,
and by sampling, quantizing, and coding the resulting signals together.

Therefore, control program signals 311 and 312 comprising compressed
square waves shown in Fig. 17(a) are added to the heads of the audio signals
decoded and converted into analog by the CD player A. For the purpose of
removing noises generated in demodulating the digital audio signals, the CD
player A is typically provided with a band pass filter 79 to allow only audible
frequency band of human beings, i.e., frequency band between 20Hz and
20KHz to pass therethrough. Since the signal with a frequency outside this
range is not taken out, the demodulated control program signals 311 and 312

have a frequency of 1KHz, for example (to be precise, clock frequency). A square
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wave with this frequency can pass through the band pass filter 79 although its
waveform is not sharp. The buffer 71 is comprised of, for example DSP. Upon
the audio signals with the control program signals 311 and 312 being input, the
added control program signals 311 and 312 are separated from the music pieces
and are temporarily stored in an internal memory. The control program signals
311 and 312 are digital signals and therefore are stored in the internal memory.
The stored control program signals 311 and 312 are input to the massaging
operation allocating circuit 72 at timings according to start of the music pieces of
the audio signals. Meanwhile, the input audio signal is directly input to the
mute circuit 74. The mute circuit 74 outputs the input audio signal to the
speaker 27 although it does not output the audio signal during continuation
time of the control program signal. Thereby, the user does not listen to sound
generated by the control program signal. : Delay occurs between the time when
the CD 76 starts playback and the time when the speaker 27 makes a sound
because of the presence of the control program signal. But, the continuation
time of the control program signal is about 10 seconds, and therefore the user
does not feel discomfort.

On other hand, the massaging operation allocating circuit 72 expands
the input control program signals 311 and 312 in the predetermined ratio to
restore them to their original lengths. The control program signals 311’ and
312’ having original lengths are created according to the corresponding music
pieces. Therefore, they are almost equal in length to the corresponding music
pieces and are in synchronization with them. As shown in Fig. 17(b), the
control program signal 311’ of L channel and the control program signal 312’ of

R channel represent binary numbers. The signals 311’ and 312’ vary between
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0 two levels, Low and high. By associating “0” and “1” with Low level and high
level, combination of these represent binary numbers. Using the binary
numbers, for example, the massaging‘operations are allocated as shown in Figs.
17(c) and 17(d). That is, specifically, periods of “00”, “10”, “01”, and “11”
correspond to “synchronization signal”, “tapping operation”, “kneading
operation” and “vibration operation,” respectively. Thereby, over the periods in
Fig. 17(d), “tapping operation”, “kneading operation”, and “vibration operation”
are sequentially carried out. Therefore, during the period of “synchronization
signal,” no massaging operation is performed, and while one massaging
operation is performed, the other massaging operation is not performed. The
correspondence between the binary numbers and the massaging operations can
be set by the operation mode setting unit 81. For example, the “vibration
operation” may be replaced by the “kI;eading operation and tapping operation.”
Alternatively, the above three massaging operations may be suitably combined.
An allocation signal of the massaging operation is input to the control signal
converting circuit 73, which outputs the control signal based on the input signal.
The control signal is generated so that an operating period of each massaging
operation conforms to the input signal and the operating pattern conforms to the
pattern set by the operation mode setting unit 81.
Subsequently, an operation of the massaging apparatus 1D so
configured will be described.
Referring to Figs. 15 to 17, loading the CD 76 on the CD player A, the
user selects a desired music piece and turns ON a start button. In response to

this, frames 309 of the music piece with the control program are sequentially

read out from the CD 76 and decoded and converted into analog. The analog
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audio signal 310 is input to the buffer 71 of the massaging apparatus 1D
through an audio terminal (not shown) of the CD player A. The buffer 71
temporarily stores the control prc;gram signal located in front of the audio signal
310 and inputs the control program signal to the massaging allocating circuit 72
according to start of the music piece, while the input audio signal 310 is input to
the mute circuit 74. The mute circuit 74 outputs the input audio signal to the
speaker 27 although it does not output the input audio signal during the
continuation time of the control program signal. Thereby, sound of the selected
music piece is sent from the speaker 27 to the user with sound of the control
program signal removed.

Meanwhile, the massaging operation allocating circuit 72 expands the
input control program signals, allocates the operating periods of the massaging
operations based on the control 1;rogram signals, and inputs the allocation
signal to the control signal converting circuit 73. The control signal converting
circuit 73 generates the control signals so that the massaging operations are
carried out during periods according to the input allocation signal and pattern
set by the operation mode setting unit 81 and outputs the control signals to drive
circuits. In synchronization with the selected music piece, the massaging
mechanisms 4 and 5 (see Fig. 7) perform operations of tapping, kneading, and
vibration at predetermined intervals sequentially.

Thereby, listening to the selected music, the user feels massaged with
the massaging operations sequentially performed according to music. The user
operates the operation mode setting unit 81 to change the order and operating

pattern of the massaging operations. Besides, a transmission line from the CD

player A to the branching circuit 75 is configured by a transmission line of
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normal audio signal, and a general-purpose CD player is used as the external
sound source A.

Subsequently, an altémative example of this embodiment will be
described. Fig. 18 is a view showing another structure of the control program,
wherein Fig. 18(a) is a view showing a data structure of the control program and
Fig. 18(b) is a view showing a data structure of massaging operations. In this
alternative example, the control program signal has a data structure shown in
Fig. 18(a) in an original state in which the signal is decoded, converted into
analog and expanded. Control program signals 321 and 322 are composed of
square-wave signals shown in Fig. 17(b), i.e., digital signals varying between Low
level and high level. The digital signals are obtained by sampling, quantizing,
and coding the analog signals. For example, the control program signal 321 of
L channel is composed of ta;’)ping data 331 representing the tapping operation
and kneading data 332 representing the kneading operation, which are
alternately arranged. The control program signal 332 of R channel is composed
of unused (empty) data region 333 and vibration data 334 representing the
vibration operation, which are alternately arranged. As shown in Fig. 18(b), the
tapping data 331 is composed of voltage data 33 1a indicating a voltage of the
corresponding motor and time data 331b indicating continuation time of the
voltage, the kneading data 332 is composed of voltage data 332a indicating a
voltage of the corresponding motor and time data 332b indicating continuation
time of the voltage, and the vibration data 334 is composed of voltage data 334a
indicating a voltage of the corresponding motor and time data 334b indicating
continuation time of the voltage. The control signals 321 and 322 are

compressed in a predetermined ratio, and added to the heads of the audio
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signals of individual music pieces. The resulting audio signals are sampled,
quantized, and coded to be stored in the CD. In playback, the control program
signals are decoded and converted into analog, and the decoded analog control
signals are separated from music piece portions and expanded. The control
program signals 321 and 322 are longer than the control signals 311 and 312 of
the above embodiment because of their complexity. Nonetheless, it is
necessary to pass the control signals 321 and 322 through the band pass filter
for removing noises which is built in the CD player. Accordingly, in this
alternative example, the frequency and length of each of the control program
signals 321 and 322 areset to several KHz and several tens seconds, respectively.
The control program signals 321 and 322 with such frequency can pass through
the band pass filter without substantial troubles. Also, the control program
signals 321 and 322 w1th such length do not make the user feel discomfort with
respect to delay of audio output from the speaker. Referring to Fig. 15, the
expanded digital control program signals are decoded and converted into analog
by the massaging operation allocation circuit 72 and output to the control signal
converting circuit 73. The following operation is similar to that of the above
embodiment. With this configuration, the massaging operations are performed
in parallel and set individually. As a result, various massaging operations
according to the music are realized.

While in the above embodiment, the audio signal is stereo, apparently,
the audio signal is implemented in a single-channel, i.e., one channel, in the
same manner by reducing patterns of the massaging operations in Figs. 17 and

18.

As a further alternative example, an audio signal having a reduced
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amplitude (having reduced gain) with a pulse signal alternately having positive
and negative values in a predetermined cycle superposed is modulated and
stored in the CD 76, and in playback, the resulting signal is demodulated,
amplified, and delivered to the speaker 27. And, a control signal may be
generated so that ON and OFF timing of the motor correspond to the positive
and negative values of the demodulated signal pulse. In this case, the
frequency of the pulse is approximately 20KHz which is within a passing range
of the band pass filter 79. With this configuration, without delay of the audio
output from the speaker 37 with respect to start of playback of the CD 76, the
general-purpose CD player may be used as the external sound source A.

As a further alternative, the following configuration is possible. The
audio signal and the control program signal composed of a pseudo digital signal
are respectively que;ntized, coded, and composited. They are stored as one
signal and the other signal of the L channel and R channel of the audio signal in
a general-purpose CD. In playback, they are demodulated and separated. The
audio signal of one channel is delivered to the speaker 27 and the control
program signal of the other channel is associated with the control signal in the
same manner as in the above embodiment. In this case, as the pseudo digital
signal, a signal having a waveform in which a sound period with a square wave
and a non-sound period without the square wave are alternately arranged, and a
pair of the sound period and the non-sound period is handed as one bit, so that
the control program signal is associated with the control signal as in the case
where a general square wave is used as a digital signal. The frequency of the
square wave is approximately 10KHz which is within a passing range of the band

pass filter 79. With this configuration, without delay of the audio output from
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the speaker 27 with respect to the start of playback of the CD 76, the
general-purpose CD player may be used as the external sound source A.
Embodiment 4

Fig. 19 is a block diagram showing a configuration of a control system of
a massaging apparatus according to a fourth embodiment of the present
invention. Fig. 20 is a schematic view showing a data structure of audio data
stored in a CD in Fig. 19, wherein Fig. 20(a) is a view showing the entire audio
data, Fig. 20(b) is a partially enlarged view of music piece data and sub-coding of
the audio data, and Fig. 20(c) is a table showing meanings of codes. Fig.21isa
graph showing:correspondence between the music piece stored in the CD and
the control program. In Figs, 19 and 20, the same reference numerals as those
in Figs. 15 and 16 denote the same or corresponding parts.

In Fig. f19, in this embodiment, the CD player A is built in a massaging
apparatus 1E according to this embodiment. The CD player A as hardware is
provided independently of the body la of the massaging apparatus 1 in Fig. 1
and these are connected through a wire. A D/A converting circuit 80 of the CD
player A is connected to a control signal converting circuit 84 and connected to
the speaker 27 through a band pass filter 85. The band pass filter 85 is a filter
which passes only a frequency band similar to that of the band pass filter
described in the third embodiment and serves to remove noises. By providing
the band pass filter 85 at this location, the audio signal whose noises have been
removed is supplied to the speaker 27, while the control program signal does not
pass through the band pass filter 85. The decoding circuit 78 and the D/A
converting circuit 80 configure the branching circuit 83. A control device 86 of

this embodiment is provided with the branching circuit 83, the control signal
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converting circuit 84, and the like. The control signal converting circuit 84 is
configured to generate and output the control signal according to the control
program s{gnal given from the D/A converting circuit 80. The operation mode
setting unit 81 is connected to the control signal converting circuit 84 and the
CD player A. The operation mode setting unit 81 enables ON and OFF of the
CD player A and selection of the music piece, and instructs the control signal
converting circuit 84 to select strength or the like of each massaging operation.
In other respects, this alternative example is identical to that of the third
embodiment.

As shown in Fig. 20, in this embodiment, a control program is
incorporated into user’s bits 305 of the frame 309. Specifically, in the user’s
bits 305, the kneading operation, the tapping operation, and the vibration
operation .';lre incorporated into bits R to U, bit V, and bit W, respectively. As
shown in Fig. 21, the kneading operation, the tapping operation, and the
vibration operation are programmed according to the music piece. In Fig. 21,
the amplitude of a curve representing each massaging operation represents a
motor voltage, i.e., speed of each operation. The massaging operations are
programmed in such a manner that the kneading operation is faster at a
high-volume portion of the music piece, the tapping operation is faster at a static
portion of the music piece, and the vibration operation is faster at a rear-half
portion of the music piece. P represents a boundary between the music piece
and another music piece. Fig. 21 shows an initial state, i.e., a demodulated
state. The control programs associated with the music piece and the music
piece are sampled, quantized, coded, and then composited, thereby obtaining

the frames 309 in Fig. 20.
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Subsequently, an operation of a massaging apparatus 1E configured as
described above will be described. Referring to Figs. 19 to 21, the user loads the
CD 76 in the CD player A, and selects a desired music piece by the operation
mode setting unit 81. Then, the user starts playback. Thereby, the frames
309 of the music piece with the control programs are sequentially read from the
CD 76 by a playback head 77 and decoded by the decoding circuit 78. At this
time, the music piece is separated from the control program signal of the
massaging operations. The separated signals are converted into analog by the
D/A converting circuit 80, and the signal representing the music piece is output
to the speaker 27 as the audio signal. The signals representing the massaging
operations are input to the control signal converting circuit 84 as analog control
program signals shown in Fig. 21. The control signal converting circuits 84
generz;tes the control signals so that amplitudes of the input control program
signals are associated with motor voltages and outputs the signals to the drive
circuits. The following operation is similar to that of the third embodiment.
Thereby, the music piece selected by the user is delivered from the speaker 27,
while the massaging operations according to the control program created
according to the music piece is performed on the user, so that the user feels
massaged according to the music. The user operates the operation mode
setting unit 81 to select a desired music piece and strength or the like of the
massaging operation. While in the above description, the control program
signal separated by the decoding circuit 78 is converted into analog by the D/A
converting circuit 80, the control program signal in digital form may be directly
input to the control signal converting circuit 84 and be associated with the

control signals.
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Subsequently, an alternative example of this embodiment will be
described. Fig. 22 is a block diagram showing a configuration of a control
s3;stem of this alternative example. As shown in Fig. 22, in a massaging
apparatus 1F of this alternative example, a CD player is used as the external
sound source A, and an audio signal output from the CD player A is output to
the speaker and is directly input to the control signal converting circuit 88
included in a control device 87 of this alternative example. The control signal
converting circuit 88 allocates signals of L channel and R channel of the input
audio signal to massaging operations and associates components of the signals
with components of the control signals. For example, the amplitude of each
signal of L channel and R channel of the audio signal is associated with a voltage
of the control signal. According to the audio signal, i.e., dynamics of the music
p'r’ece, the speed of the massaging operation varies. In addition, the massaging
operations of kneading, tapping, vibration, and the like vary according to
variation in sound of the L channel and R channel. With this configuration, the
user feels various massaging operations according to music.

As a further alternative example, in Figs. 19 and 21, the music piece and
the control program associated with the music piece in Fig. 21 are stored in
separate tracks of the CD 76, and the playback head 77 may read them
simultaneously and input them to the decoding circuit 78. With this
configuration, the same effects as described in the above embodiment are
obtained.

As a further alternative example, as shown in Fig. 19, a control program

signal is modulated into a supersonic region and bypasses a noise removing

filter, and the modulated signal is composited with the audio signal and input to
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the control device 86, where the control program signal is separated from the
audio signal and demodulated, and the demodulated signal is converted into the
control signal. With this configuration, the control program signal and the
audio signal are transmitted through the same line.

Embodiment 5

Fig. 23 is a block diagram showing a configuration of a control system of
a massaging apparatus according to a fifth embodiment of the present invention.
Fig. 24 is a view showing a relationship between tracks of a video tape in Fig. 23
and signals stored in the tracks, wherein Fig. 24(a) is a schematic view of the
video tape and Fig. 24(b) is a table. In Fig. 23, the same reference numerals as
those in Fig. 19 denote the same or corresponding parts.

As shown in Fig. 23, in this embodiment, the video deck is used as the
external sound source A. An audio signal 502 output from a playback head 91
of the video deck A is input to the speaker 27 through an input terminal 26b of a
massaging apparatus 1G and a control program signal 503 output from the
playback head 91 is directly input to a control signal converting circuit 92
included in a control device 93 through an input terminal 26a of the massaging
apparatus 1G. An operation mode setting unit 94 is connected to the control
signal converting circuit 92. In the other respects, the configuration of the
massaging apparatus G is similar to that of the massaging apparatus in Fig. 7.

Referring to Figs. 23 and 24, in this embodiment, a specific video tape 95
isused. In the video tape 95, audio tracks for storing stereo audio signal of the
L channel and the R channel and video tracks for storing video signal of three
primary colors, R, G, and B, are set. In this embodiment, in the tracks of R, G,

and B for video, the control program signals of the kneading operation, the
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tapping operation, and the vibration operation are stored. The control program
signals are analog signals created as associated with the audio signal in the
same manner as in Fig. 21. The control signhal converting circuits 92 generates
the control signals so that amplitudes of the input control program signals are
associated with motor voltages and outputs the signals to the drive circuits, as in
the control signal converting circuit 84 in Fig. 19. The following operation is
similar to that of the fourth embodiment.

In the massaging apparatus 1G, with a desired video tape 95 loaded on
the video deck A, playback starts. The audio signal stored in the audio tracks of
the video tape 95 are input to the speaker 27 through the playback head 91, and
from the speaker 27, music of converted audio signal is delivered. Meanwhile,
the control program signals stored in the video tracks of the video tape 95 are
input to the control signal converting circuit 92 through the playback head 91.
The control signal converting circuits 92 generates the control signals so that
amplitudes of the input control program signals are associated with motor
voltages and outputs the control signals to the drive circuits. Thereby, the
massaging operations according to the control programs created according to
the music delivered from the speaker 27 is performed on the user.

In accordance with this embodiment, using a player of the storage
medium that contains composite audio signal in analog form as a sound source,
the user feels massaged according to the music.

In the alternative example, the video tape 95 may be provided with tracks
exclusively for the control programs, the playback head 91 may be configured to
read data from the tracks, and a television receiver capable of outputting an

image and voice of the video may be installed instead of the speaker 27. With
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this configuration, the user can feel massaged according to a video image as well
as music.

Instead of the speaker as a sound output device in the above
embodiments, other devices capable of converting an audio signal into audio
may be used, including an earphone, a headphone, and the like.

Instead of the motor as a drive source in the above embodiment, other
drive sources such as an actuator may be used.

Instead of the time division multiplexing in the above embodiment, other
multiplexing methods, such as frequency division, may be used.

Instead of the CD, and the video tape as the data storage medium in the
above embodiment, other data storage media may be used, including a magnetic
tape, a flexible disc, a hard disc, a MD, etc.

Instead of the D.C. motor as a drive motor in the above embodiment, an
A.C. motor may be used. In addition, the number of motors for massaging
operations is not limited to three, but two or less, or four or more motors may be
used according to the kind of the massage.

Numerous modifications and alternative embodiments of the invention
will be apparent to those skilled in the art in view of the foregoing description.
Accordingly, the description is to be construed as illustrative only, and is
provided for the purpose of teaching those skilled in the art the best mode of
carrying out the invention. The details of the structure and/or function may be
varied substantially without departing from the spirit of the invention and all

modifications which come within the scope of the appended claims are reserved.

[Industrial Applicability]
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A massaging apparatus of the present invention is useful as a massaging

apparatus of a chair type, a bed type, or the like.
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CLAIMS

1. A massaging apparatus comprising:

a massaging mechanism that gives a mechanical impulse to a body of a
user to be massaged,;

a drive source for driving the massaging mechanism; and

a control device for controlling an operation of the drive source, wherein
the control device is configured to generate a control signal for controlling the
operation of the drive source based on an audio signal input from a sound

source.

2.  The massaging apparatus according to Claim 1, wherein the control device
includes a waveform converter having a waveform converting circuit for
converting a waveform of an audio signal input from the sound source, and is
configured to control the operation of the drive source using the control signal

output from the waveform converter.

3.  The massaging apparatus according to Claim 2, comprising a plurality of
massaging mechanisms, the control device being provided for each of the

massaging mechanisms.

4.  The massaging apparatus according to Claim 2 or 3, wherein the control
device includes a specific frequency band signal selecting unit having a filter that

selects and passes a frequency band of the audio signal.

L;
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5. The massaging apparatus according to Claim 2 or 3, wherein the

waveform converter is a smoothing circuit.

6. The massaging apparatus according to Claim 2 or 3, wherein the
waveform converting circuit includes at least one of a differentiating circuit and

an integrating circuit.

7.  The massaging apparatus according to Claim 4, wherein the specific
frequency band signal selecting unit includes at least one of a low pass filter, a

high pass filter, and a band pass filter.

8. The massaging apparatus according to Claim 2 or 3, wherein the control
device includes a bias circuit that adds or removes a signal having a constant
value or a signal having a regularly varying value to or from an amplitude of a

signal output from the waveform converter.

9.  The massaging apparatus according to Claim 8, comprising a gain

adjusting circuit for increasing or decreasing an amplitude of the control signal.

10. The massaging apparatus according to Claim 2 or 3, further comprising
an operation mode setting unit that changes and sets the operation mode of the
massaging mechanism by switching of the control signal to the drive source, the
operation mode setting unit being configured to switch the control signal by

changing and setting the waveform converting circuit.
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11. The massaging apparatus according to Claim 4, further comprising an
operation mode setting unit that changes and sets the operation mode of the
massaging mechanism by switching of the control signal to the drive source, the
operation mode setting unit being configured to switch the control signal by
changing and setting the waveform converting circuit and/ or by selecting and

setting the filter.

12. The massaging apparatus according to Claim 9 or 11, further comprising
an operation mode storage unit for storing plural kinds of operation modes,
wherein the operation mode setting unit is configured to select the operation
mode from the operation modes stored in the operation mode storage unit and

switch the control signal according to the selected operation mode.

13. The massaging apparatus according to Claim 10 or 11, wherein the
operation mode setting unit has an operation portion with which an operator

enters the operation mode.

14. The massaging apparatus according to Claim 2 or 3, wherein the
massaging mechanism is comprised of a vibration motor with eccentric weight

added to an output shaft thereof.

15. The massaging apparatus according to Claim 2 or 3, wherein the
massaging mechanism has a massaging element connected to the drive source

so as to be displaced according to the operation of the drive source.
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16. The massaging apparatus according to Claim 3, wherein the massaging
mechanism has a first massaging mechanism comprised of a vibration motor
with eccentric weight added to an output shaft thereof and a second massaging
mechanism having a massaging element connected to the drive source so as to

be displaced according to an operation of the drive source.

17. The massaging apparatus according to Claim 2 or 3, further comprising
an input terminal for receiving the audio signal from the sound source through

an electric cable.

18. The massaging apparatus according to Claim 1, wherein the control
device is configured to convert a composite audio signal composed of plural
signals associated with one another into the control signal, the composite audio
signal being input from a sound source and including the audio signal, and

execute control using the converted control signal.

19. The massaging apparatus according to Claim 18, wherein the composite
audio signal is composed of the audio signal and a control program signal
created to cause the massaging mechanism to operate according to the audio
signal, and

the control device is configured to convert the control program signal into
the control signal when the audio signal and the control program signal are

input.
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20. The massaging apparatus according to Claim 18, wherein the composite

audio signal is composed of plural audio signals associated with one another,

and

the control device is configured to convert the plural audio signals into the

control signals.

21. The massaging apparatus according to Claim 20, wherein the plural audio
signals are composed of plural music signals representing parts of a music,
respectively, and

the control device is configured to convert the plural music signals into the

control signals.

22. The massaging apparatus according to Claim 20, wherein a pair of the
drive source and the massaging mechanism are provided for each of the plural
audio signals and,

the control device is configured to convert each of the plural audio

signals into the control signal for controlling the corresponding drive source.

23. The massaging apparatus according to Claim 19, wherein the audio signal
and the control program signal are input from the sound source through

different channels.

24. The massaging apparatus according to Claim 23, wherein the different

channels are L channel and R channel of a stereo audio signal.
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25. The massaging apparatus according to Claim 23, wherein the audio signal
and the control program signal are input in a multiplexed form, and
the control device is configured to separate the audio signal from the
control program signal and convert the control program signal into the control

signal.

26. The massaging apparatus according to Claim 25, wherein the audio signal
and the control program signal are input in a time division form, and

the control device is configured to temporarily store the audio signal and
the control program signal input in the time division form and separate the
control program signal from the audio signal, and convert the separated control

program signal into the control signal.

27. The massaging apparatus according to Claim 19, wherein the audio signal
and the control program signal are input from the sound source through a same

channel.

28. The massaging apparatus according to Claim 27, wherein the control
program signal and the audio signal are input from the sound source such that
the control program signal precedes the audio signal, and

the control device is configured to temporarily store the control program
signal and start converting the temporarily stored control program signal into

the control signal according to timing when a head of the audio signal arrives.

29. The massaging apparatus according to Claim 28, wherein the control
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program signal and the audio signal are substantially a digital signal and an

analog signal, respectively.

30. The massaging apparatus according to Claim 28 or 29, wherein the

control program signal has a frequency audible to human beings.

31. The massaging apparatus according to any one of Claims 28 to 30,
wherein the control program signal is obtained by compressing a signal
substantially equal in length to the audio signal that follows the control program
signal, and

the control device is configured to expand the control program signal into

the control signal.

32. The massaging apparatus according to any one of Claims 28 to 31,
wherein only the audio signal is output to a signal path reaching a sound output
device from which audio is listened to by the user when the control program

signal and the audio signal are input.

33. The massaging apparatus according to Claim 28, wherein

the control program signal and the audio signal are a signal modulated
into a supersonic region and an analog signal, and

the control device is configured to demodulate the control program

signal modulated into the supersonic region into the control signal.

34. The massaging apparatus according to any one of Claims 18 to 26,
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wherein the composite audio signal is an analog signal.

35. The massaging apparatus according to any one of Claims 18 to 26,

wherein the composite audio signal is a digital signal.

36. The massaging apparatus according to any one of Claims 18 to 26,
wherein the composite audio signal is a MIDI signal, and the control device is

configured to demodulate the MIDI signal.

37. The massaging apparatus according to Claim 19, wherein the control :
program signal converted into the control signal is advanced by predetermined
time with respect to the audio signal output to a signal path reaching a sound

»

output device from which audio is listened to by the user.

38. The massaging apparatus according to any one of Claims 1 to 37,

containing the sound source.

39. The massaging apparatus according to any one of Claim 1 to 37, wherein

the sound source is an external sound source.

40. The massaging apparatus according to any one of Claims 1 to 39,
further comprising a sound output device from which audio is listened to by the

user, the sound output device being configured to convert the audio signal input

from the sound source into audio.
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control a massaging operation, the control program being read from the data
storage medium by a data playback device and input to a control portion~ of a

massaging apparatus, wherein

the control program is an audio product.

42. A data storage medium that contains a control program created to
control a massaging operation, the control program being read from the data
storage medium by a data playback device and input to a control portion of a
massaging apparatus, wherein

the control program is created to allow the massaging operation to be
carried out according to an audio signal representing an audio product and is

Pl

stored together with the audio signal representing the audio product.

43. The data storage medium according to Claim 42, wherein data stored in
the data storage medium is composed of arranged message data having plural
predetermined addresses, and

the control program and the audio signal are respectively converted into
the data composed of the arranged message data so as to have the different

addresses.

44. The data storage medium according to Claim 43, wherein the conversion

conforms to a MIDI standard.

45. The data storage medium according to Claim 42, wherein the data stored
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representing music piece, and )

the control program and the audio signal are respectively converted into

the data composed of the arranged unit audio data in such a manner that the

control program is allocated to audio data at a head of the music piece and the

audio signal is allocated to unit audio data in remaining portion of the music

piece

46. The data storage medium according to Claim 42, wherein the data stored
in the data storage medium is composed of arranged unit audio data having
control data for data storage and playback control, music piece data
representing the music piece, and an empty data region, and

the audio signal and the control program are converted into the data
composed of the arranged unit audio data as data to be arranged as the music

piece and the empty data region.
47. The data storage medium according to Claim 42, wherein the audio signal
and the control program are stored to be reproducible in synchronization with

different tracks.

48. The data storage medium according to any one of Claims 45 to 47,

wherein the conversion conforms to a standard of a CD.

49. The data storage medium according to any one of Claims 42 to 48,
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time with respect to the audio signal on time axis.

50. A method of creating a program for controlling massaging operation in a
massaging apparatus by operating a computer having display means and input
means, comprising the steps of:

arranging and displaying a plurality of musical sheets on the display
means;

displaying a musical score representing a predetermined music piece on
one of the plurality of musical sheets; and

writing a musical note corresponding to the massaging operation on
another musical sheet of the plurality of musical sheets by using the input

means.



