7 June 2005 1 DESCRIPTION MASSAG NG APPARATUS, DATA STORAGE MERBAHM AND
METHOD OF CREATI NG PROGRAM [ Techni cal Field] The present 1nvention rel ates
to a massagi ng apparatus, and nore particularly to a nassagi ng apparat us

t hat uses an audio signal as a controli1 signal for a massagi ng operation.

[ Background Art] Conventionally, there has been known a massagi ng appar atus
that receives an external input such as sound of a nusical instrunment or
effective sound and converts the input into nechanical vibration of a
vibrating elenment, thereby producing a massage effect. This type of
massagi ng apparatus includes a ghgSCREPTIONped with a vibration device
di-scl osed in Japanese Uility Model Application Publication No. Hei. 2 -

96133. Thi HIARENGDRE APPARREEUSODATA SPORAGHEMERI M) AND! VL TIRODPOFa
vi brating el enent or nechani smof vibration, but a frequency band of not

hi gher than about 100Hz of a MUIERATRRUMERGRAN as an external nusical
instrunment or effective sound Is caused to pass through a |ow pass filter
and is electrically anplified, thereby turning on and off vibration of the
vibrating el enent by a rhythm of the nusic source. This massagi ng

appar at eEﬁrﬂcQIPi%ﬂf]d to avoid a negative effect such as vibration or the

| i ke associated wth an input signal mainly conposed of voice by utilizing

(e SOULCe, bk A FRISRES AL RSBk B g co i
vibrati Qﬁaﬂﬁﬂiaﬁ‘fy 4 %é’s’:sa%ﬁé] hﬁpéﬁ%%g That uses an audio signal as a control

signal for a massaging operation.

[Background Art]

Conventionally, there has been known a massaging apparatus that
receives an external input such as sound of a musical instrument or effective
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
ah external musical instrument or effective sound is caused to pass through a
low pass filter and is electrically ampﬁﬁed, 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




7 June 2005 2 and high frequency bands are not used, so th h?% ssagi ng
operation mght repeat sinple rhythnms. For exanple, with nu5|c

repeats base line (lowfrequency band), various sounds w thin medi um and
hi gh frequency bands such as sound frema piano, a cynbal, etc are not
used, and the resulting massaging becones continuous and sinple. As should
be appreciated, the mnassage effect is produced by the vibrating el enent,
but a user to be nmassaged does not expect relaxation effects produced by
the nusic source. Further, the follow ng inportant problens arise. The
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the us eréomposed of a set of waves of substantially U-shape or inverted U-shape which
has a width almost equal to half of a cycle. Therefore, if the audio signal in low
frequency band is directly amplified up to a usable voltage range of a motor and
given to the motor, the resulting output becomnes 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




When an attenpt is nmade to reflect the tenpo of nusic in theyRrss@as Ng 7
June 2005 3 operation, it should be considered that there is a response
" delay with respect to the control signal due to inertia or the like in the
drive systemof the massaging nmechanjsmincluding a notor. Meanwhil e, when
sequence control is performed w thoutthe use of nusic, an expertise for
programming is required to create a nmassagi ng program Besides, since a
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probl ens, massagi ng appar atus capabl e of performng nmassagi ng

t hat fa}nta@#%i%é %??@%ﬁghﬁﬁuaﬁygg%%ﬂm ody of a music source and

massagi nNg vel'y arranges accents of the rhythmor nelody of the
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massagi ng apparatus perform ng various types of nmassagi ng

oper at | OR;c ARCALAG {2 ﬁé{agém@%fggﬁguggmé IfRRE Ofabigsing pesHanh nvent i on

provi des a fassagi ng ap reflecting tempo of nusic or

rise ang.fald Bicd ookt of g\f;? i ARARAH BAAREHFihAR8en AR QAR tigebodi ment

of the presenit invention pr es a nmassagi ng apparatus capabl e of

adapti%%r%ap@twé }@aﬁuséﬁomemetdwghﬁa&@q@.ion regardl ess of
response del ay mth espect to a control "signal. Another enbodi ment of the

present invention provides a nassagi ng apparatus capable of easily
creating a control programfor massage.

[Disclosure of the Invention)]

Embodiments of the present invention solve the above-described
problems, 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 embodiment of the present invention provides a massaging
apparatus capable of performing various types of massaging operations
according to music.

Another embodiment of the present invention provides a massaging
apparatus capable of reflecting tempo of music or rise and fall of the music on
the massaging operations.

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

Another embodiment of the present invention provides a massaging

apparatus capable of easily creating a control program for massage.




7 June 2005 4 According to one aspect of the present invepiigR 2bdgre is
provided a mnethod of creating a programfor controlling massagi ng
operation in a nassagi hg apparatus by operating a computer having display
means and i nput neans, conprising the steps of: arranging and displaying a
plurality of musical sheets on the ﬁisplay means; displaying a nusi cal
"score representing a predetermned nusic piece on one of the plurality of
.musi cal sheets; and witing a nusical note correspondi ng t. éﬁe massagi ng
oper ati on orPEARSEHIE to ORERIAICT Oh G PEFSCHA UTYIHOL, | ?fdﬁpﬁﬂgaﬁ B sheets by
usi ng the input nmeans. According to another aspect of the present

i nvent i methedef ereagingraopragsdimaior RaBEREINEINASHREINE PPCEVIAN I5Rng: a massagi ng
mechani smthat gives a mechanical inpulse to a body of a user to be

mas s agenhassaging aprhcatity by operatinges covpadtmgaving Wisnlanmeans and smMyto

device for controlling an operation of the notor, wherein the massagi ng

mechani swahascemprisiaoihrostepe ot rirrarging eatlatisplayirgea phiralitysof Beisicalbe
di spl aced periodically at a frequency |lower than a frequency of a

vi br at | gheciBonaHe cﬁ_@ﬁa?&ﬁ@&l@@mﬂdjziﬁg d Anidieal epereidppesendingde notor, and
the control device includes a waveform converter having a snoothing

i 1 CUl oAl droniA U GHled ot BHE Bf HIE pHRMEHPEMRARATShBEtS! GndConvert an

audi o s]?gna I'nput from'a sound source into a control signal for
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massaging apparatus comprising: a massaging mechanism that gives a

mechanical impulse to a body of a user to be massaged; a motor for driving

the massaging mechanism; and a control device for controlling an operation

of the motor, wherein the massaging mechanism has a massaging element

connected to the motor so as to be displaced periodically at a frequency lower

than a frequency of a vibration massage operation according to the operation

of the motor, and the control device includes a waveform converter having a

smoothing circuit and is configured to cause the waveform converter to

convert an audio signal input from a sound source into a control signal for

controlling the operation of the motor and control the operation of the motor

using the control signal output from the waveform converter.

According to another aspect of the present invention, there is provided
a massaging apparatus comprising: a massaging mechanism that gives a

mechanical impulse to a body of a user to be massaged; a motor for driving




5 the massagi ng nechani sm and a control device for controklja 8505
operation of the notor, wherein the massagi ng nechani sm has a massagi ng

el enent connected to the notor so as to be displaced periodically at a
frequency |lower than a frequency of a vibration nmassage operation
according to the operation of the ndtor, and the control device includes a
wavef orm converter to convert an audio signal input froma sound source
into a control signal for controlling the operation of the notor and

cont r ol thehmassegiag wechbanisme; andeoronisphdeier farsantspllingpraPreatianR from

t he waveform converter. According to another aspect of the present -
i nvent i aithet imeter, ivehereny e tha ssagiss ayohgragpahas asnassaging ietgynent nassagi ng
mechani smthat gives a nechanical inpulse to a body of a user to be
massageghn@edted @b themetor\songs td be displaaed pgriveidadly sina fimagheacgontrol drive
for controlling an operation of the notor, wherein the massagi ng nechani sm

has a NRR&3AHAS £eeRRhcy ©9ANEBFAGH PnadicBRiRiaton agcbrlibg tdithel aced

periodically at a frequency |ower than a frequency of a vibration massage

operat gﬂer@ﬁﬁ)?f 1 ABtdd] %ndoﬁf‘e{]@éﬁtﬁlﬁll Qévitd ?rgélﬁh@é a WadebP® caierglr devi ce

i ncl udes™a wavef orm convérter aving a waveform converting circuit that
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bi as ci VES a gha const ant e or a
signal pavin .regul arly varyi val ue t or, from an amplitude of a

si gnal ’%‘&%‘6&’9%8&1 ﬁ@ﬂ%%%%ﬁg%m%ﬁoféﬂl% %%F?‘; ARG contr ol

the operation of the notor using a cggt rol, signa out put fromthe waveform
conver t BlotenBsghtheeomraksignat outputaEeny s\ WV slosRbede¥ei&pect of the

present invention, there is provided a massaging apparatus conprising: a
massagi ng nedbeoriding thanotheraaspecy of the presst invention, there is provided

a massaging apparatus comprising: a massaging mechanism that gives a
mechanical impulse to a body of a user to be massaged; a motor for driving
the masséging mechanism; and a control drive for controlling an operation
of the motor, wherein the massaging mechanism has a massaging element
connected to the motor so as to be displaced periodically at a frequency
lower than a frequency of a vibration massage operation according to the
operation of the motor, and the control device includes a waveform converter
having a waveform converting circuit that converts a waveform of an audio
signal input from a sound source and a bias circuit that adds or removes a
signal having a constant value or a signal having a regularly varying valtue to
~or from an amplitude of a signal output from the waveform converter, and is
configured to control the operation of the motor using a control signal
output from the waveform converter through the bias circuit.
According to another aspect of the present invention, there is provided

 a massaging apparatus comprising: a massaging mechanism that gives a



6 nmechanical inpulse to a body of a user to be massaged; a7r]mr%r2¢)‘?5
driving the massagi ng nechanisnm and a control device for controlling an
operation of the notor, wherein the massagi ng mechani sm has a massagi ng

el ement connected to the notor so as to be displaced periodically at a
frequency |lower than a frequency of @ vibration nmassage operation
according to the operation of the notor; and the control device being
configured to convert a control programsignal included in a conposite
audi o sinpehianigdl dmpwse tpatbody ofha aiseb (e beJoassagesh @ motenfgsshddnst an

audi o signal output to a signal path reaching a sound output device from
whi ch atli mdssagirgt meeHahisrhyathte corsteol dewice fdrecargnollinig gar operatiagi gnal |
the control programsignal being created to cause the massagi ng nechani sm

t 0 oper af thexa b ivigerietn the maskigng ngitdlanisthchdoaanassagding kternprt at i on of
the notor using the converted control signal, wherein the conposite audio

si gnal gsnceREHIYNRE rigt? 40748 to bE%i@%@bé@?eWoﬂﬁh‘ém & @m@qﬁieslcydvanced by
predetermned tine with respect to the audio signal and the control for

the OPeiRld: a0 o bR or ACABLALIAY mégaggﬁﬁg%gﬁ?ggbggﬁg tbhe Whi ch the

control programsig S been converte predet er m ned
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massagi ng apparatus to cause the nmassaging apparatus to perform
massagi F§mpaorndosoucssnd Hycempased ol gnaadigriagna e {0 audi o
product, the control programbeing read fromthe data storage nediumby a
data pl RgBuntachivg eesauml brgpt devige fraavghigbGaidio is listened to by the
user, and the control program signal, the control program signal being
created to cause the massaging mechanism to operate according to the
audio signal, and to control the operation of the motor using the converted
control signal, wherein the composite audio signal is configured such that
the control program signal is advanced by predetermined time with respect
to the audio signal and the control for the operation of the motor according
to the control signal into which the control program signal has been
- converted is advanced by a predetermined time with respect to the output of
the audio signal to the signal path reaching the sound output device.
According to another aspect of the present invention, there is provided
a data storage medium that contains a control program created to control an
operation of a motor included in the massaging apparatus to cause the
massaging apparatus to perform a massaging operation according to an

audio signal representing an audio produét, the control program being read

from the data storage medium by a data playback device and input to a




7 control portion of a massaging apparatus, wherein the coatygle phggramis
created to allow the control for the operation of the notor toebe advanced
by predetermned tine with respect to the output of the audio signal to
the sound output device on tinme axis and is stored together with the audio
signal representing the audio product? In accordance w th one enmbodi ment of
t he massagi ng apparatus, control signals for causing the notor to perform
operations suitable for nmssage are generated based on_audi os in nmedi um
and - hi gRoREehRergN ob &THassALIRE APPasa i veherein She CPRHGLREYSISARE Ther eby,
the notor can be operated according to the audios in all frequency bands.
As a restdated tasdlagetha tentrobior thaldperatien of themestor ig themadiraneeddely of t he
musi ¢ source, and that arranges accents nore effectively based on the

r hyt hm predeendinet tinfeewithsrespesotr e outpwtaof thedaodip. sighalt toi the t he user
feel s massaged confortably. Preferably, in the massagi ng apparatus, the

nassagi BguAt Giapus Aevitesord RS 521@1 191 & siRsd togsthee with tise hbdiout put shaft
of the notor so as to be displaced according to the operation of the :

~ notor. in3l kSplReating thedARABHBauen the direction in which the massagi ng
el ement 1's displaced, 'the kneading effect, the tapping effect, and rolling

effect (backysLralanten e sieethboafhentbt i Rh-ageRil Ay e audio

sour ce. efrné e nmassagling nechani s nnected to the
N N L
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bands as well as audio in low frequency band. Thereby, the motor can be
operated according to the au&ios in all frequency bands. As a result, massage
that faithfully incorporates rhythm or melody of the music source, and that
arranges accents more effectively based on the rhythm or melody of the music
source, is carried out. That is, the user feels massaged comfortably.
Preferably, in the massaging apparatus, the massaging mechanism
has a messaging element connected to the output shaft of the motor so as to
- be displaced according to the operation of the motor. This is because,
depending on the direction in which the massaging element is displaced, the
kneading effect, the tapping effect, and rolling effect (back straightening effect)
are obtained according to the audio source. As defined herein, “the massaging
mechanism is connected to the motor” includes a condition in which the

massaging element is connected to the motor through a belt, a cam, a link

mechanism, a chain, a screw delivery mechanism, etc, to allow a power




The control device may include a waveform converter havi ng~ay,Na%ggpgr m
converting circuit for converting a waveform of an audi o sigha I'nput from
t he sound source, and may be configured to control the operation of the
notor using the control signal output fromthe waveform converter. In
accordance with an enbodi nent of the #mssagi ng apparatus, the audio signal
is not directly used to control the operation of the notor, but waveform

- of the audio signal is processed by using, for exanple, a snoothing

ci rcui t taBetrnyRiEedE AatPter and the resulting control signal is
delivered to the notor. By doing so, even the audio signal in nediumor

hi gh frequendie doatthlwevide meydnabideoamwaveferns gbhiveitenhapisuea i f used
directly as the control signal, can give sufficient electric energy to the
not or . Waeefdrar eontdrtinppeiratit dor caiverhagrotvavefomn bfas wittdiblsygreadnt rol | ed by
t he music source including sound in mediumor high frequency band and the

- nusi cal ingvtt fBhOthé 8@y séafcd)end REQHROE R RE 18 doaltidl the @petdttorassage.
As a result, various nassages may be performed according to nusic and

conf or t oPfhd AtIRESRFCHeScorl (TR él%ﬂgl oﬁﬁﬁiﬁ’@bhﬁﬂm@%ﬁ@%ﬁ*ﬁf sorbRitead by

di fference between nusic and the rhythmof the conventional massage may be
reduced. Thaly icordubl SHRTGS BRPUECLEIPA ORIk C b STIRE gl vari i on
OB AP 58 gk 3 S9RL TR SehPikdn ol B HRFOEALS 1ovetor
FEO AR R SRR e
grfggfegF?zting circuit, thereby obtaining strong-weak 7 June 2005 _ 9
massageCirauigis tigewavrfpensionvsr terapdothectnsudiing ¢onfod signakbs dalivergds or m
to the motor. By doing so, even the audio signal in medium or high frequency
- band which does not output a sufficient power if used directly as the control
signal, can give sufficient electric energy to the motor. Therefore, the operation
of the motor may be suitably controlled by the music source including sound
in medium or high frequency band and the musical rhythm or melody can be
incorporated as a pattern of the massage. As a result, various massages
may be performed according to music and comfort of the massage is
improved. Meanwhile, discomfort caused by difference between music and
the rhythm of the conventional massage may be reduced. That is,
difference between tempo of music and tempo of variation in a pressing force of
the massage may be significantly reduced. A differentiating circuit or an
integrating circuit, for use as the waveform converter, may processe a
 waveform of the audio signal in various ways and deliver it to the motor as

the control signal. For example, the waveform of the audio signal is converted

into a pulse signal by the differentiating circuit, thereby obtaining strong-weak




by the integrating circuit, thereby achieving sIOM/nassage7\ﬁﬁﬁggb@gly, in
t he massagi ng apparatus in which the control device includes a blas
circuit that adds or renobves a signal having a constant value or a signal
having a regularly varying value to or froman anplitude of a signa

out put fromthe waveform converter, tHe notor continues to be operated
during a period corresponding to the biased signal by adding a signal.
This is because, wthout the absence of the audio signal fromthe sound
sour ce, massegantlsardbeajedinesigashmabe convartednipdaiansmoagh waeefaa®sagi ng
apparatus in which the control device includes a specific frequency band
si gnal bglthetinbegraning tizvuitg thefabiyt achievhmnslost srtssagad passes a frequency
band of the audio signal, variation in the process of the audio signal is
i ncreased. PPafferabbt,\in thé ensyaging apparatueicyhidbathe @rgralldesileect i ng uni t

i ncludes at |east one of a |low pass filter, a high pass filter, and a band
‘pass fiidchlidesTaBiss@fddit thdtrRIEaseREenkiRed asdighal havifs 8onBtaniRialuéBy be

| ocat ed upstream or downstream of the waveform converter, but preferably,

the uni sehaPLAViSd -URRLAPITHARE JURR (0% SO PhinokaAL bl ect ed more

freely. As used rern, "upst I's based on a fl'ow direction of the
audi o sj ngf Pr ef I I }ma I RALAL us
havi ng gg{gbgilt#% ] ugﬁ%gf&%} (?(lé:%‘fetr{ e?brﬁ{e?%é))r&)era%(ﬂlng or rEg:D(S:er aéélg%egpan afpl i t ude

of the contrql signal .. percentage af caonstant contin S _operation of the
mot or bASEHOR oPEPoRiing t6ithR dpast Sigar ey pddioedt Senal diHs UGS At i ons of
the drive, source acco&gi ng to.the audio signal are changed. This is
pr ef er aWitBoup e gheenee ni fRe aydip signalfrpenthsrs SIHEEaFANEBAE i nuous

massage and vari ous nmassages
massage may continue.

In an embodiment of the massaging apparatus in which the control
device includes a specific frequency band signal selecting unit having a filter
than 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 includes at least one of a low pass filter, a high
pass filter, and a band pass filter. The specific frequency band signal
selecting unit may be located upstream or downstream of the waveform
converter, but preferably, the unit is provided upstreéxn because the control
signal is selected more freely. As used herein, “upstream” is based on a flow
direction of the audio signal toward the motor.

Preferably, in the massaging apparatus having a gain adjusting
circuit for increasing or decreasing an amplitude of the control signal,
percentage of constant continuous operation of the motor based on the

~ bias signal and percentage of the various operations of the drive source

according to the audio signal are changed. This is preferable, because




according to rhythmor nelody is mainly used, is selected. 7%%%55
adjusting circuit may be | ocated upstream or downstream of the bias
circuit. In an enbodi nent of the massagi ng apparatus further conprising an
operation node setting unit that changes and sets the operation node of

t he massagi ng nmechani sm by sw tchi ngl%f the control signal to the notor,
the operation node setting unit being configured to switch the control
signal by changing and setting the waveform converting circuit, or further
conpr i swﬁlrgcla@ Beiconstan b goBHEoBsNRassga RISy AdPIRdNARSAZCS he  oper ati on
node setting unit being configured to switch the control signal by

changi ngceordlisgtto irhgythieonanvetbdy s coairdy tusegl, s selactednthe gaiby sel ecti ng
and setting the filter, the operation node of the massaging nechanismis
changedafjustiny eirsuttimely bédoeastinopstsegmabr dbwratoerndarfahe bimsh t hese
enbodi ments of the massagi ng apparatuses, a frequency band of the audio
signal ggceg@l ected and processed waveformis arbitrarily extracted, or

t hese are conbi ned, thereby deriving patterns of operation control of

pl ural ki ndsyoby 05868kl IRe RS AlinBUl S 488 iri iR orh Prisfifg sage

patterns according to contents o sources may be obtai ned.

Preferafly i . t i t i L ng
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in the operation node storage unpit and switch the control signal according
e s

to t he MofahethepeBeration g ettHe At Bﬂ%%?ﬁweéir%swe a desired

operation node of the . ] ) o
- control signal by changing and setting the waveform converting circuit, or

further comprising a specific frequency band signal selecting unit, 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, the operation mode of the massaging
mechanism is changed by conversion of the control signal. In accordance
with these embodiments of the massaging apparatuses, a frequency band of
the audio signal is selected and processed waveform is arbitrarily extracted,
or these are combined, thereby deriving patterns of operation control of
plural kinds of motors from one type of audio signal. That is, massage
patterns according to contents of the music sources may be obtained.
Preferably, the massaging apparatus having the operation mode setting
unit, may further comprise an operation mode storage unit for storing plural
kinds of operation modes, and the operation mode setting unit may be
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




user, corresponding to an audio source, is always reproducedy,fx epggably,
in the massagi ng apparatus, the operation node setting unit has an
operation portion with which an operator enters the operation node,
because an operator can set a desired operation node of the audio source.
Preferably, in the massaging apparatdd, the nassagi ng mechani sm further
conprises a vibration notor with eccentric wei ght added to an output shaft
t hereof , because nassage effects hy vibration cqorresponding to the audio

~ source ﬁglt%sﬁﬁfﬁpﬁemt% tande b, indhficadtse haersd Qrsigt ¢ t her
conprising an input termnal for receiving the audio signal fromthe sound
sour ce Usebueprresporiing tq ancaplie saurecatabvayyrenrodsieche t aken in
faithfully without noise input as conpared to the conventional apparatus
in which a sBueldrablys isithrahafsaging apparadphptize bperatioei weoddasdttbaged on
this, the notor is controlled. This avoids wundesired operation. 7 June
2005 1&dimha§@me?eﬂﬂim‘tdbﬂiﬁﬁbn&frithh&hiﬁiﬁaﬁgiplﬂ‘a&ﬂpelﬁﬁra&hetd;&:raﬁnw ol
device may be configured to convert a conposite audi o signal conposed of
plural  nsddd) Heradmeomh dpesattridarPge: AvkheY opdratikeRrsld 6f awdhadsd gnal
being input froma sound source and including the audio signal, and

execut egGQptd ol using the converted control signal. Wth this
configuration, when the conposite audio signal is conmposed of plural audio

o e oSOBLALARY A5 ARREAS qppliB 845 BRRSRER LY AR 01 o0
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shaft thereof, because massage effects by vibration corresponding to the audio

source is obtained.

In an embodiment of the massaging apparatus further 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.




fall of the nmusic may be reflected in the nmassagi ng oper at izQA;nd B805
conposite audi o signal may be conposed of the audio signal and a control
program signal created to cause the nassagi ng mechanismto operate
according to the audio signal, and the control device may be configured to
convert the control programsignal iA2o the control signal when the audio
signal and the control programsignal are input. Wth this configuration,
since the control program signal corresponds to the audio signal,
confortabl e I%@@%ﬁ@ﬁﬁgﬁ%@ gpfﬁwasﬁﬁ‘gl%ﬁ@ﬁ?ﬁﬁ@aﬁwwa E¥ifSi ¢ and
according to tenpo of nusic or rise and fall of the music. 7 June 2005 13
The conpwyibecenfigused itgranverhy danpegite andivasignalprpesedopiiploraldevi ce  may
be configured to denodul ate the MDI signal. Wth this configuration,

usi ng t signMhssyertednwitthene anbtlalr, froguraposiky abdiomighad-hdisg gyt and easily
created, and the conposite audio signal may be easily transmtted. The M DI
si gnal freyh heoandpesest ahd phetlndingniel Ludib gidl8, aepetsant cogtropasing of a
nmusic, and the control device may be configured to convert at |east one of
the pl i@ cofiRiedSdomtad] SiddHIOWiTe tRRNESrfigiila@idal, wildld thd Bbsposawf i gurati on,
massage nmay be performed according to the nusic. The control program signal

convert ggqidt; n%i‘ﬁsf%@hgéd B %lalf?a% HBdidS &@V£§88Qtéafwﬁg‘;r{?%t£ﬁéﬂﬂ%?d tine

with respect ot 10 sig utput to the signa reachi’ng the

i o ISR TR Rl R e Mot B
dr v SUSLSILRY 105 Mmegagtng, echapl s ey, e, SOl pRLog,and , 1ER5R0°
- signal created as corresponding to the audio signal, tempo of music or rise and
fall of the music may be reflected in the massaging operation.
The composite audio signal may be 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 may be configured to
" convert the control program signal into the control signal when the audio
signal and the control program signal are input. With this configuration, since
the control program signal corresponds to the audio signal, comfortable

massage may be performed in synchronization with music and according to

tempo of music or rise and fall of the music.




14 According to another enbodi ment the present invention, thfis b8os

provi ded a data storage nmediumthat contains a control programcreated to
cause a massagi ng operation to be perforned according to an audi o si gnal
representing an audi o product, the control program being read fromthe data
storage medium by a data pl ayback de#ce and input to a control portion of
a nmassagi ng apparatus to control the nmassagi ng operation, and is stored
together with the audjio signal representi nP the audi o product. Wth this
confi gur at i okhe cARPesite agdin signalmaybeMIRT signal ad theiGomEeh eHES r ead out
by the data playback device and input to the control portion of the
massagi Agy b@p@lﬂég«y@,ﬁ tondgrapgulpde fthe N signalaJéithdbiy donfggumtionsi c. 7 June
2005 15 The control program nay be created so as to be advanced by

pr edet eusimpethd MIDI wystem, dbparnttal prograamdnay degnalioonsudlipandieasibVth thi s
configuration, response delay with respect to the control signal in the
drive - sxsitednzafd tHeecomSs@ ngliceipmabhim byadilg teaidmgittedd and massage
according to tenpo of nusic nmay be carried out. The above and further

obj ects and fRaMIT Sigfal &, b ¥6Ripo88d W blurlPhfisid SighdlddRppeRatept fromthe
foll ow ng detail ed description wi th acconpanying draw ngs. 7 June 2005 16

[ Brief § ro:g BihQ%icOhnfi Rfie RbAWLDGSicE] l%e b 43P COhiug af 1&WShow ng an
enbodi nent of a nmassaging apparatus of “the present 1 nvention;
‘one of the plural music signals into the control signal. With this
configuration, massage may be performed according to the music.
The control program signal converted into the control signal may be
advanced by predetermined time with respect to the audio signal output to the
signalr 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 may be corrected and

massage according to tempo of music may be carried out.




Fig. 2 is a perspective view show ng an exanple of a massagifig,. sg§§Hani sm
in the massagi ng apparatus in Fig. 1; Fig. 3 is a block diagram show ng an
exanple of a control device of a notor in the nassagi ng apparatus in Fig.
1, Fig. 4 is a circuit diagramshow ng an exanple of a rectifier and
snoothing circuit in the control devﬂge in Fig. 3, wherein Fig. 4(a) shows
a waveformof an audio signal, Fig. 4(b) shows the circuit, and Fig. 4(c)
shows a signal output fromthe snoothing circuit; Fig. 5is a circuit
di agr am showhpeprding feanethemsmebesdimend the preserdringertion,fhstig circuit in
the control device in Fig. 3, wherein Fig. 5(a) shows a waveform of an
audi o spraded &idata Stdrpge moediunhthati qondiains saeehtFplgorogfah oreated ta  si gnal
output fromthe snmoothing circuit; Fig. 6 is a block diagram show ng an
exanpl ecadisesa atisagingdeeradon o banpeifoemedrdoodiding to ah durdo sgswdgi ng
apparatus of the present invention; Fig. 7 is a block diagram show ng a
schemat jepreguiftipa@ budib ngfocm&,omer@ntrd Yebene bemhgdmasdBogha@ads at us
according to a second enbodi nent of the present invention; Fig. 8 is a
bl ock dé@é@%ﬂ%ﬂ@, Rdded ?ﬂéy%cﬁ%v‘i&léﬁ& iRPuPto Bl @ekfoligbriibl-of o/ Fig. 9
tructu DI

is a view show ng a eof a M message and a converting 7 June

2005 1 i i | i show ng the
St uct uPgeSpet AR B UBERRCN i oo lind SpBtRERETHA & Pt
corresppndence tween .channels in the D) ssage ngd..musi.cal

st £ uneReth e SERE! erfred Y oS BESend TIHE ng an
exanpl ecgz];ﬁgla.lr%%rorn? ?:ﬁ(e) ?:1%%2 Cs%or%?:lti\éet%g deétta storage medium may be read out by

the data playback device and input to the control portion of the massaging

apparatus, thereby performing massage according to music.




M D signal and a control signal, and Fig. 9(d) is a view shpuwdgpoaggot her
exanpl e showi 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 DI sequencer; Fig. 11 is a view showing a
nmet hod of creating a control programl@ a nassaging operation while
conposi ng appreciation nusic, wherein Fig. 11(a) is a view showng a

nmusi cal score and Filg. 11(b) is_a view showi ng a voltage of a notor; Fig.
- 12 i's a vi eviBhEMRHEL Bragamoaay peGraatedRy as kg AdY Yam of a massagi ng
operation using a nusical score, wherein Fig. 12(a) is a view showng a
musi cal pesistarnuhed gime wiith tespeehtsi the amidio sichebpnityne agiseWishhdisng a nusi cal
score for a control program and Fig. 12(c) is a view showi ng a voltage of
a not or corlfignrafidnj sespousedelsfovitn gespectkatip eordfol@amalinthaglaivast del ay of
a nmassagi ng operation, wherein Fig. 13(a) is a view showi ng a nusi cal
score fgfsteraRinthe imhsRpinRisiecharfisth mb(i corFected e masygtac@ordingcal score
for a control program and Fig. 13(c) is a view showing a voltage of a

- ot or; g @mpdlof SndidiRGhiagea®ughowi ng anot her exanpl e of measures
agai nst delay of a masSaging operation; Fig. 15 is a bl ock di agram show ng
a confi gurat4 SEen o sg@g' R @litsioagcording to
athird enbo%?ér:%ﬁ{)v%?ﬁg%ﬁgl?ég%%%& I nvger?t%l’l%%; Elr]}%‘é g)glrS 180%?9 16 is a
schemat j i ew show a,structure.of ..aydj . .Qf i . in Fig.

5 el ig ipnf oS FStRE ASmRY e Blitn UL Bt ¢ " S5
is a partial Iz enl arged view of nusic piece data and sub-coding in the

audi o drawings. '




data in Fig. 16(a), and Fig. 16(c) is a table representing;mRa Bg§sof
codes; Fig. 17 is a view showi ng a process of a control program signal
stored in the CDin Fig. 15, wherein Fig. 17(a) is a view showing a
denodul ated control programsignal, Rieg. 17(b) is a view show ng an
expanded control programsignal, and Figs. 17(c) and 17(d) are views

showi ng a correspondence between val ues of the control program and

massagi ng operations; Fig. 18 is a view showi ng anot her configuration 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 each massagi ng operation; Fig. 19 is a block diagram show ng a _
configuration of a control systemof a massaging apparatus according to a
fourth enbodi ment of the present invention; Fig. 20 is a schematic view
show ng a3 Sdiedcrs Oﬁfofacﬂgi[praq‘ﬁhgsstored ina CDin Fig. 19, wherein Fig.
20(a) shows the entire audio data,” Fig. 20(b) is a partially enlarged view
of nusic piecexgda 5 js “gﬁg i i i a), and
Fig. 20(c) is%ggi%gt‘rgrﬁ% estgﬁs}ilér}gs%am g%&%ﬁ%@tdéiagﬁbgﬁa@éa gr aph

show ng %%agﬁgp@ﬁg&g%geﬁ?ggﬂ% iof: Musi ¢ piece stored in the CDin Fig. 19

and t he pr ogr I'$ a bl ock diagram showi ng a configuration

of .a control St ' ﬁ! ;1 ] Ve A enbodi nent of
t he present i %lgn?%%rbeﬁ%ge q’irlésw%héﬁggégﬂ'i%agr r%eéjﬁgvél%ggé nfiguration
of a congr ) ' .according to a fifth

enbodi rrenegi&@i%%é%%%ﬁ%@%?w%ﬁgg%%_ 19 and Fig. 24 is a view
~ showi ng t raCksFig]c 3% Xibqg&( I’i?a%?alinnsh':cin%hgza% %Qéjmf)ieq&ae{ 2ontrol device of a

motor in the massaging apparatus in Fig. 1;

Fig. 4 is a circuit diagram showing an example of a rectifier and
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 from the smoothing circuit;

Fig. 5 is a circuit diagram showing another example of the rectifier and
smoothing circuit in the control device in Fig. 3, wherein Fig. 5(a) shows a
waveform of an audio signal, Fig. 5{b) shows the circuit, and Fig. 5(c) shows a
signal output from the smoothing circuit;

Fig. 6 is a block diagram showing an example of a control device in
another embodiment of the massaging apparatus of the present invention,

Fig. 7 is a block diagram showing a schematic configuration of a control
system of a massaging apparatus according to a second embodiment of the
present invention;

Fig. 8 is a block diagram showing a detailed configuration of blocks in Fig.

Fig. 9 is a view showing a structure of a MIDI message and a converting




stored therein, wherein Fig. 24(a) is a schematic view show i deo
tape, and Fig. 24(b) is a table. [Best Mdde for Carrying ghﬂﬂ?%gﬁog

I nvention] Hereinafter, enbodi nents of the present invention will be
described with reference to the accoidfanyi ng drawi ngs. Enbodinment 1 Fig. 1
Is a perspective view showi ng a configuration of hardware of a nassaging
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 mechanismin the
massagi ng apparatus in Fig. 1. A nmassaging apparatus 1 has a chair-shaped
body | amefhduhtkerpof, winareirl?Fgn (= is aaichpaidticoniew shioaving ekie dathopitdof
massagi ng nmechanisns 4 and 5, respectively. The massagi ng nmechani sm 4 of

t he backtpONMIDbmedshge, RigaGfhpis @vablashopifewrdaspobdeap@bbevadh up- down
novenent al ong a back face. The up-down base 6 is caused to nove up and

- down by ehdridls ir] tlROMIBDI 586584 ge Iohd YRGYicAERRARIHESM G arBY midsagighgdoWn
novenment of the up-down nechanism 6, the nassagi ng nmechani sm 4 noves up

and downopdtatienSBSiE el Al showlAE kin SHRMHIERT a c@ﬁ@égoﬁaéhébe@&w%naa user

seated on the body la. Wth reference to Figs. 1 and t he massagi ng

mechani spiAl aPaidb ERS A ' ] ' %lﬁ
| mpul ses to giggody ofhctoﬁlf(tam&ser and %2@%@‘%&%@ a%l ria\q/e t gle

massagi Ngh RERFENEGEs SRR IR EES the THDI SRLAUROHIL R JQiSRIVes to

di splace - two Kneadi ng heads 9b attached on tip ‘ends of a V-shaped arm 9a

| spl ac n hed ‘on .
Gl rcunferont | 1Bl Ser A o RO Ak cdhldffod 8 AL RE M or 10

~drives

when using an external MIDI séquencer;

Fig. 11 is a view showing a method of creating a control program of a
massaging operation while composing appreciation music, wherein Fig. 11(a) is
a view showing a musical score and Fig. 11(b) is a view showing a voltage of a
motor;

Fig. 12 is a view showing a method of creating a control program of a
massaging operation using a musical score, wherein Fig. 12(a} is :i view showing
a musical score of appredaﬁon music, Fig. 12(b) is a view showing a musical
score for a control program, and Fig. 12(c) is a view showing a voltage of a motor;

Fig. 13 is a view showing an example of measures against delay of a
massaging operation, wherein Fig. 13(a) is a view showing a musical score for
appreclation music, Fig. 13(b) is a view showing a musical score for a control
program, and Fig. 13(c) is a view showing a voltage of a motor;

Fig. 14 is a block diagram showing another example of méasures against
delay of a massaging operation;

Fig. 15 is a block diagram showing a configuration of a control system of
a massaging apparatus according to a third embodiment of the present

invention;




a worm gear mechani sm 10d through a belt 10. The morn1gear7qﬁﬁggﬂbég1 10d

- causes a kneading shaft 10b to rotate around its axis. The Kneadi ng shaft
10b is provided at both ends with snall-diameter inclined shaft portions
10e that are respectively rotatably fgtted to fitting holes 10h of
‘V-shaped con rods 10c. The arnms 9a are attached on tip ends of the con
rods 10c so as to be rotatable wthin a restricted rotational angle range.
Therefore, when the kneadi ng shaft 10b rotates, the con rods. 10c are
inclined and rotate while being restricted by stepped faces 10f of the

i nclined shaf tFjpo1 4 iPAScheRRticAfev? sheSithd a stAftAAd 6f Alidio /MR sBRedifa
Inclined and rofate to be close to or spaced apart fromeach other. This

oper at i qBDGAHiES PINWRetdn i NRAH) B PR HdwihetheldRirBasRRINAL Figments 9.
Meanwhi | e, the tapping notor 11 serves to displace the kneading heads 9b

10 to vt B piRas, eladetbio) SEubREb IR TR hud sybRcRERg T IRERLAD P11

Lo whi oradn e o, IR 8L B A e e b aB” G ract i ng

R R R K (A

1oc. - w ihoRrE RGeErar Pk EE AR e i afiRod dhe) sblfisl ™", 0™

orate drgerh PR Tgtaf BLEio 2R ar phedRd il Mgl BFhRiReE § ™

Thus, ekt 71 SR LRGeS ik & sorutPonténd nefRRuli e "
)

the control Z)rggrré?n AU massaging operations;

Fig. 18 is a view showing another configuration 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 each massaging operation;

Fig. 19 is a block diagram showing a conﬁguraﬁon 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 structure of audio data stored in a
CD in Fig. 19, wherein Fig. 20{a) shows the entire audio data, Fig. 20(b) is a
partially enlarged view of music piece data and sub-coding of the audio data in
Fig. 20(a), and Fig. 20(c) is a table representing meanings of codes;

Fig. 21 is a graph showing a correspondence between a music piece
stored in the CD in Fig. 19 and the control program;

Fig. 22isa block diagram showing a configuration of a control system in
an alternative example of the fourth embodiment of the present invention;

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;




21 independent drive systens. Al so, these operations are coqﬂi
carried out. As a matter of course, each operation can be carrleg out

i ndependently. In Fig. 1, reference nuneral 12 denotes guide rollers for
gui ding up and down novenent of the 4 down base 6. The massagi ng
mechanism5 in the seat portion 3 serves to give vibration to the body of
the user and is conprised of a vibration notor 5a (see Fig. 3). The
vibration notor 5a has an output shaft with eccentric weight attached
thereon and the notor itself vibrates by rotation of the weight. The
‘massagi nendpparatus 1 has a built-in control device 13 for controlling
‘rotation of the notors 5a, 10, and 11 for massagi nhg operations in
accordance w tFiga?4 asidivicvg lsbowling fiacks ofitarvidledleyjeda Hig. 23 ageindigaslsed to
control rotation of the respective notors based on various audi o sources,

t her eby stacdd tharem, welidreirs Figy Rd) 46 anmseagitigvienaihiwing she Tilo@peagi ng
apparatus 1 is provided with an operation node setting unit 21 (see Fig.

3) for said Fiyg 28 (b)ciend tadlle.pr ocess of the control device 13 and speakers 27
for allowing the user to listen to audio fromthe audi o source at upper

end por t{BessMyderfbg Warffifg IRl theildeen@@h] | Ons of the back portion 2. Fig. 3
is a block diagram show ng a schematic configuration of the control system

of the massagiHéreRpTRrababodimdstsSiane presgﬂtgnvémd&%ﬂfeefd%eénbéﬂmﬁ 13
controls operations of three types of notors 5a, 10, and 11, that is, the

kneadi NnGefiiehdd tPthe a&q)rhwgcggﬁ,h@éé.on and the vibration. An up- dovvn
notor 7 for reciprocating the up-down base 6 is vertically reciprocatable

at a  commbaydindddtch W t hout depending on the audio signal. As a matter of
- course, the up-down notor 7 of the up-down base 6 may be controlled in

accordance WH8 { s PSRCEVIMRW So i Q%Bfﬂigtl]ra%‘ﬂ Shardlware of a

massaging apparatus according to a first embodiment of the present invention.
Fig. 2 is a perspective view showing an example of a massaging mechanism in
the massaging apparatus in Fig, 1.

A massaging apparatus 1 has a chair-shaped body la. A back portion
2 and a seat portion 3 are provided with massaging mechanisms 4 and 5,
respectively. The massaging mechanism 4 of the back portion 2 is attached on
an up-down base 6 capable of up-down movement along a back face. The
up-down base 6 is caused to move up and down by a motor 7 and a screw
delivery mechanism 8. By up and down movement of the up-down mechanism
6, the massaging mechanism 4 moves up and down while massaging waist,
back, shoulder, neck, and head of a user seated on the body la.

With reference to Figs. 1 and 2, the massaging mechanism 4 has a pair of
massaging elements 9 that give mechanical impulses to a body of the user and
motors 10 and 11 that drive the massaging elements 9 to be displaced. The
kneading motor 10 serves to displace two kneading heads 9b attached on tip

ends of a V-shaped arm 9a of each massaging element 9 substantially in the




7 June 2005 22 The control device 13 conprises a preanpligkﬁémgéo gat

processes the audio signal and anplifiers (main anplifier) at "anplify
the processed audio signal. The preanplifier 14 conprises a specific
frequency band signal selecting unit 27 having a plurality of filters 16a,
16b, and 16c¢c that select and pass frequency bands of the audio signal, and
wavef orm converters 18 that- convert selected waveforns of the audio
~signal. In this enbodinent, a D.C. notor is used, and therefore, a power
control neans such as a known EFT (field effect transistor) may be used.
The pr easptiumiencntial dirdctidre ofiaplavii.erSperifically, ther kneattidgfimotori® dfivee t ypes
of notors 5a, 10, and 11. In other words, the control portion is provided
f or eachaofornhgeaminechabzm 10dahadotgh taobélh d6peThHe Mdnn geaninechag@eh of
them As a matter of course, the specific frequency band signal selecting
unit 17 g chasshaiamtadirgnghafhd Obetoefotdte aonvdritessis. Tihe knshdbld i a
control circuit. In this enbodinment, the filters are a high pass filter 16a
that pas$eb iophyvided at batieanyls battdsiafib@iamdianinzlinee daher piripdsifgrquency, a
| ow pass filter 16b that passes only a frequency band | ower than the

pr edet er thatede Fegsieenely rogitdblyefitanh ﬁ’&ﬁ?hﬁdlbé e0h WV -Shale PESPEMLIVY,

signal with a specific frequency band. e waveform converter 18 has a

di f f er enThekimg 9 sclitiacttsl b tip0sradd B ddlidds 16¥6h 8s 3RRUBLAELR T Cui t.
The snmoothing circuit has a half-wave rectifier and snoothing circuit 20a

as shownwithirthGesttictéd fothtibhalaMgle1acibk ! i'?ﬁe&ﬂﬁé%@h!’th@ﬂme%ﬁﬁ:%’%l?af)gOb as
a

~shown in Fig. 5 each of which has a rectifying function. Figs. and

Fig. 5(a)os hewt¥aRE b5 o8s 1020 r_UaERn&t SR8 rSiatE VWlSile tﬁ%ﬁgr icbdPhy Show the
circuits, and Figs. 4(c) and 5(c) show signals output Tromthe snoothing

Ci T CUI 1 . stepfled BRSS 1IN EES indria M8 parifiiRfve. C ALARLGS AnEaRAFh oT . and R

denot es
arms 9a are inclined and rotate to be close to or spaced apart from each other.

-This operation cofresponds toa kneadirig operation of the massaging elements
9.

Meanwhﬂe, the tapping motor 11 serves to displace the kneading heads
9b toward the user. Specifically, the tapping motor 11 causes a tapping shaft
11b to rotate around its axis through a belt 11a. The tapping shaft 11b is
provided at both ends with small-diameter eccentric shaft portions 11d to which
connecting rods 11c are respectively rotatably fitted. Connecting protrusions
11e are formed on upper sides of the connecting rods 11c to be slidably fitted to
ﬁtﬁhg holes 10g of the con rods 10c. The fitting holes 10g are spaced apart from

~ another fitting holes 10h of the con rods 10c. With the above structure, when
the tapping shaft 11b rotates, the connecting rods 11c move up and down and
the con rods 10c reciprocate and rotate around the fitting hole_s 10h, so that the
massaging elements 9 reciprocate with respect to the user. This is called a
'anﬁngOpenﬁﬁnL

Thus, the kneading operation and tapping operation are carried out by




resi stance. 7 June 2005 23 The nassagi ng apparatus 1 furt?%hn%9%§6§565 t he
operation node setting unit 21 that instructs the preanplifier o] .
process the audio signal, and an operation node storage unit 22 connected
to the operation node setting unit 221 The processing of the audio signa
means sel ection of the filters 16a, 16b, and 16c¢c by the specific frequency
band signal selecting unit 17, selection and conbination of circuits in

t he waveform converter 18, and conbinatioon of the selected filters and
circuits. Specifically, the smoothing circuit 20a or 20b snoothes the

audi o si grdepessientdtivd spgteie  SAdbecthede bipktationsoareaommbingdwerd cawletli ci ent

to drive the nmotor. O, the differentiating circuit causes the audio

si gnal touhavis amaiterf of counsaperdndpdrasibnrap bt yatiwrhgesindepehdently.
integrating circuit causes the audio signal to have a conponent that

vari es ghnFigy 1, befetdrice nummenal 12 tbaowgaidde eslldieder fsidemanpethddowhat the
mot ors enhance the massage effect. The operation node setting unit 21 is

conf i gur athvemenebf @ite upPdsRhitezer®de (processing pattern of the audio
signal) by an operator (user) wth the operation portion 23. A nmenu of the

operati on modefhd madbsaSingMaecIihishS il tisPsit JoRfibh 8betfe ARt abRREAL | ON
node sel ected by the operation portion 23 is displayed on 1he display

porti on @theMddldi2he fsel BAAIHHRrRBd W&/ iba@ioh A8t Hd §3%§§ 340 ngr%&gggd

to run a program according to seléection by the operatio

process {ibgatistthiotsl SBHad £n DRYSULSRAL WD ec&Riifie ; eé(}%aé d fiferss] ect ed

operation node. Upon a new operation node being ent nd set with the
oper at i Ofnd@hé hitto? Rself Rilrakss ﬁ}'l%t%ﬁohrbfttﬁgwé? ation rmode storage unit

-22. Control signals (audio signals) of the notors 5a,.10, and 11 are
derived The massaging apparatus 1 has a built-in control device 13 for

controlling rotation of the motors 5a, 10, and 11 for massaging operations in
accordance with an audio signal. The control device 13 is configured to control
rotation of the respectiﬁe motors based on various audio sources, thereby
achieving vérious types of massaging operations. The massaging apparatus 1

- is provided with an operation mode setting unit 21 (see Fig. 3) for setting a
control process of the control device 13 and speakers 27 for allowing the user to
iisten to audio from the audio source at upper end portions of right and left side
portions of the back portion 2.

Fig. 3 is a block diagram showing a schematic configuration of the
control system of the massaging apparatus 1. As shown in Fig. 3, the control
device 13 controls operations of three types of motors 5a, 10, and 11, that is, the
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.




from an external sound source A of the massagi ng appar at us-1;. Thgyggund
source A is an audio source, including an audio playback device such as a -
R IR 7 June 2005 24 record player, a CD player, a MD

pl ayer, a M DI sound source, or a tapg2deck, 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,
| i ve broadcast, and the |ike. The audio signal fromthe sound source Ais
i nput to an input termnal 26 of the massagi ng apparatus 1 through an

el ectric cabl &€hd awitealddaicd 1@ conippisesla preantblifibtricethat Fogssaks gaaer at or
that generates signals corresponding to various rhythnms may be

i ncor poraaidid sighi aﬂd‘@n@iﬁﬁéﬁeﬂﬂmi&naaﬁﬁpHQéWQSkha{hmigjr AsopRkataliagdignal s
may be repeated rhythns of waltz, tango, march, and so forth. Since the

si gnal igigh#IPUtThepraahipifier 140Brhpased 's?eéﬁ@ Uy Bandiegsds are shut
out and a desired audio signal is faithfully taken 1n. In accordance with

‘the masSQEdhPRAR B Havihg DpRir8EENSf BicF9a6aD186E88d RRIhEE BSleE@iinde St in
the control devices 13 of the respective notors based on one audio signal.

For exa , ' (Yo f p&g@ ikONS i n
[gels% fr rfgy‘%&@éit@fe%diés‘i’ngglfﬁ,de” \%é%eg romjazz ggﬁ?ﬁ%ﬁa‘twsi C

such a nner that, Iin an audio sig

, ) ! h . i
S0Ur 0. hebbli %A&mﬁ@&f&ﬁcé‘%cﬂg%t : SN pfhid Wb ifhePRSLD.6.

al | ocat e control signal of ping notor 11, a signal wth

medi um &B&ﬂ‘iﬁ%\ég??:ﬁg tEE'ﬁil?o za‘b%?ér’co%%'ﬂ%ec@{&dsu%ﬂ £$£1 ﬁﬁpgﬁaﬁ to the

control signa neadi hg “mot or , and a signa requency

Dand UGl dnsNalsha BeAdAC A HEY et RREPTLLAld BIANbHRL I brat o

“notor 5a. The ness appar at us so confrgure I'rectly out put
the provided for the three types of motors 5a, 10, and 11. In other words, the

- control portion is provided for each of the motors 5a, 10 and 11 to independently
control each of them. As a matter of course, the specific frequency band signal
selecting unit 17 may be shared among the waveform converters. This
simplifies a control circuit.

In this embodiment, the filters are a high pass filter 16a that passes only
a frequency band higher than a predetermined frequency, a low pass filter 16b
that passes only a frequency band lower than the predetermined frequency, and
a band pass filter 16c that passes only a signal with a specific frequency band.

The waveform converter 18 has a differentiating circuit, an integrating circuit,

-and a smoothing circuit. The smoothing circuit has a half-wave rectifier and
smoothing circuit 20a as shown in Fig. 4 or a full-wave rectifier and smoothing
circuit 20b as shown in Fig. 5, each of which has a rectifying function. Figs. 4(a)
and Fig. 5(a) show waveforms of the audio signals, Figs. 4(b} and 5(b) show the
circuits, and Figs. 4(c) and S(c) show signals output from the smoothing circuit.
In these Figures, D denotes a diode, C denotes a capacitor, and R denotes

resistance.




audi o signal input fromthe sound source A fromthe speakeksydf. 3§03 sound
output portion through an anplifier (not shown) . As a matter of course,
there may be provided an output termnal for directly outputting the audio
signal taken in. In that case, the o#dput ternminal may be connected to an
external 7 June 2005 25 audio equipnent. In any case, the user can listen
to the audio signal taken in as nusic. In other words, since the user can
| isten to nmusic based on the sound source by the sound synchronized with
the massage, nassage effects are enhanced and_preferable rel axation
effects are obfh¢ massagngsmnaratuse] faphes coamsisesithe opsiation tiedlenassage
perfornmed by the massaging elenents or the |like is mechanical novenment of
t he thesecthngimit2ilthat insiaicts Hee pueainaplifisrdifato prasedsabe aavdio sigaal yand
converted, sone delay with respect to oscillation of sound occurs. In that
case, a dwbperatimmorode storagevinitd2monaestaanis thetgperation dedeosettingumited
synchroni zation with the massaging. Fig. 6 is a bl ock diagram show ng

~ anot her 2bnfThe paccassing ofithe acmhd signal sysdrensaléctidneofihedigirad capnébat us
according to this enbodinent. A nassagi ng apparatus 1A conprises an i nput

t er mi nal aid® 16ariy) thecspecifal frepwdres badd bipviahgelaciine tnit L7 fdebaptiomcayndand
signal selecting unit 17 having filters 16a, 16b, and 16c, waveform

conver t escenbhadivh afgitdfiteinsthtSyaveferm aonvetter €8] £6d 28mHbiastigaion taelj ust i ng
units 30 and bias units 31 in this order fromupstream side between the

wavef or restentyé filers ahd dirvtiitshe SpEPIcAIlE the lmodthéh@aireuid 0edri 2@ units 30
are each conprised of a circuit that increases or decreases an anplitude

% t he ayttoottmisghiel aralib @i%?aﬂ eRffatied I9PtHesaead Mieyay &f:oh B sewpverter  18.
The bias units 31 are each conprised of a circuit that adds or renbves a
si gnal haficigna t6 drivkant mvdlode Of, the EffttaitatingdidthifcMdddaheniof rom t he
signal to have a waveform component that rapidly changes, or the integrating
circuit causes the audio signal to have a component that varies gently. In this
manner, the operation mode is changed so that the motors enhance the
massage effect. The operation mode setting unit 21 is configured to set an
operation mode (processing pattern of the audio signal) by an operator (user)
with the operation portion 23. A menu of the operation modes is displayed on
the display portion 24 and the operation mode selected by the operation portion
23 is displayed on the display portion 24. A CPU 25 of the operation mode
setting unit 21 is configured to run a program according to selection by the
operation portion 23 and process the audio signal to ﬁave a pattern
corresponding to the selected operation mode. Upon a new operation mode
being entered and set with the operation portion 23, this is stored in the
operation mode storage unit 22.
Control signais (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




anplitude of the audio signal output fromthe correspondingkﬂﬁ%pgﬁgéusting
unit 30. So, by adding or renoving the signal having the constant val ue by
the bias unit 31, the gain noves in parallel with the pul se unchanged. On
the other hand, by adding or renovi ng4the signal having the regularly
varying val ue, undul ati on conponent is added to variation of nusical
rhythm ---- ----- - ------- R 7 June 2005 26 In the control

device 13 in Fig. 3, the notors stop and massaging is not carried out

wi t hout the audio signal, whereas in the control device 29 in Fig. 6, the
mot or s aeeowd phayer,dx Cleplaged a MO playssge MIDT soundasmirobt et atapantlenk, she bi as
units 31 add the signals having the constant value w thout the audio

si gnal . teldresion Henbr, sasradgin, tedc.3 1The dudiveisgeineratef fetrinrthesoursl $0aed used
together, 30% of the notor speed is set by bias and the remaining 70% i s
assuned hyoplagback e emmudicl thtaostorage atedoumi suchhes @ vetiord sa §Hixlarta/thgai n

adj ustnment, thus adjusting variation in percentage wthin 70% This

per cent dile, llise play, IvetabadeastBynd uhb likper The andidsighat fopottensownd gai n

adj ust mrent conponent are wel | -bal anced, and thereby, which of continuous
nmassage sputice ABisSIAgAL W 4 inpist GRiniMal 28bf die ndissRgINk Wppaestus biseiught ed. By
conbining the bias effect and the gain adjustnent effect using these wunits

30 and 3h eRch@yesblelpRisyeddbl theddmBendlReukdenlirog 48igdal dénerblier dappi g
nmotor 11, and the vibration notor 5a is varied. For exanple, the follow ng

‘oper at i GRnePaIes siErtald cesespEiingtooRe ot 1PFtIMdenh bedhesiRFaReGRksli Ng tO
the user's preference depending on the kind of the nusic source selected

Dy e B R Lagasivye decsthar e e taRircienl 1o 100
vi brat i ¢y tIR@%of waltz, tango, march, and so forth. Since the signal is input in a line
~ from the audio signal source, noises are shut out and a desired audio signal is
~ faithfully taken in.
In accordance with the massaging apparatus 1, different signal process
- patterns can be set in the control devices 13 of the respective motors based on
one audio signal. For example, operation patterns vary depending on massage
positions in such a manner that, in an audio signal derived from jazz as the
music source, a signai with low frequency band such as drum and base is
allocated to the control signal of the tapping motor 11, a signal with medium
frequency band such as vocal, piano, and guitar is allocated to the control signal
of the kneading motor 10, and a signal with high frequency band such as a
cymbeal is allocated to the control signal of the vibration motor 5a.

The massaging apparatus 1 is also configured to directly output the
audio signal input from the sound source A from the speakers 27 as a sound
output portion through an amplifier {not shown) . As a matter of course, there
may be provided an output terminal for directly outputting the audio signal

taken in. In that case, the output terminal may be connected to an external




and hard node (kneading: 100% tapping: 100% vibration: 100f. . ?(5(‘}5
Enbodinent 2 Fig. 7 is a block diagramshow ng a configuration of a control
system of a massagi ng apparatus according to a second enbodi ment of the
present .invention. As shown in Fig. #° in a nassaging apparatus 1B of this
enbodi ment, a conposite audio signal 41 froma sound source Ais input to a
branching circuit 40. 7 June 2005 27 As used herein, the conposite audio
signal 41 refers to a signal conprising plural signals including an audio
signal, specifically, a signal conprising_conbination_ of plural audio

si gnal s, BUOCSIMIPREDE o INAITY fasty thE diseE ran distainte thecandiostigprldgkemini gnal .
The control programsignal refers to a signal containing a programto

oper at e AhBIYHGs dii ¢tljehiiondni sincd the usemean Hsleinrtednusivcbasedi en $hgnal refers
to a signal that produces sone audio effect when played back, and does not
i ncl ude sayndepigrcs| bypthsggaamds syehronipedsvitls thd owmsage, mhesagentffests greogr am
signal woul d produce sone audio effect when played back as sound, but the
present ¢mhanmedand préferablel eelaxation effoctsiaee obtained. hedioulddeaudi o ef f ect
by the nmassagi ng operation, and therefore, the audio signal needs to

pr oduce appreciatel] thaf seceshehnassagerpdriorfred bpihd hmsyaging elinkatd te

control program causes the audio signal to function so that such audio

ef f ect ithe like is rhgchdrdcaismoyemedt bhtise thdse seemibgrsirgo stlachdhbedio

di stingui shed and distinguishable. The nmassagi ng apparatus 1B conpri ses

t he brarsigmalchas beati evettublipicondéntediesonid delagpyith cespres itd séilldtionsfgnal 41
Into an audi o signal for a speaker 27 and signals for control and outputs
these signaldocdurs. shetkatrcadé, & haiffeg ener@biiBis provided on a sound output

side for improved synchronization with the massaging.

Fig. 6 is a block diagram showing another configuration of the control
system of the massaging apparatus according to this embodﬁnent. A
massaging apparatus 1A comprises an input terminal 26, and a control device
29 having a specific frequency band signal selecting unit 17 having filters 16a,
16b, and 16c¢, waveform converters 18 and amplifiers 15. The control device 29
has gain adjusting units 30 and bias units 31 in this order from upstream side
between the waveform converters 18 and the amplifiers 15. The gain adjusting
units 30 are each comprised of a circuit that increases or decreases an
amplitude of the audio signal output from the corresponding waveform converter
18. The bias units 31 are each comprised of a circuit that adds or removes a
signal having a constant value or a regularly vaxying value to or from the
amplitude of the audio signal output from the corresponding gain adjusting unit
30. So, by adding or removing the signal having the constant value by the bias
unit 31, the gain moves in parallel with the pulse unchanged. On the other
hand, by adding or removing the signal having the regularly varying value,

undulation component is added to variation of musical rhythm.




the audi o signal output fromthe branching circuit 40 into7a }92¢§g
outputs the audio, a control signal converting circuit 42 that allocates
the signals for control output fromthe branching circuit 40 to the three
notors 10, 11 and 5a and converts thgée signals into control signals,
drive circuits 43, 44, and 45 for driving the notors 10, 11, and 5a in
accordance with the control signals output fromthe control signal
converting circuit 42, and the kneading notor 10, the tapping notor 11,
and the vibration notor 5a which are driven by the drive circuits 43, 44,
and 45, respedu thelgontidieleefoer E3 irt Rigs. Gpticommvtony stopf2id mabdagingd9mot 28

reci procating the up-down base vertically reciprocates at a constant pitch
wi t hout @ﬁﬁﬂdiﬂ&nﬂﬁoﬁhﬂu@@ﬁmﬁ%ﬂa@uﬂiemﬁ e coirél dewidee?9 i Figow, se, the
up-down notor may be controlled by the control device 46 in accordance with

~ the cont#R mstcBalkre aligyidnGhhng thé hfskshedOfectd Breoblimdd wheAdhe BRverting
circuit 42, and the drive circuits 43, 44, and 45 configure the control

devi ce 4gnitI N IS BROLBAAPRAFAL e LBnétaht WBR1CRITRD|E 85 ANdRPEEAAL ON nDde
setting unit 47 that sets a process of converting the conposite audio

signal tWHRGhedas (Rkts 19034 %h@%aﬁqfht%ﬁﬁ%%ﬂhjt%iﬂﬂﬁe BEbiHeg, ChooMi t 42

as an operation node and instructs e so source to be"ON or OFF or

| ect t ' j Ak | d t
by the onorairomr FhEdds sbt B B MR I RehaRing VOUE S ATRUARELTRLRY (it 47
_ 1 “unit 47, A fon” oge Set tng uni t 4
opor at | annBRF AL BTGl Hhe D SAOkel by R AT, g
i nf t . | ' s , t hat
processot raureate RERAbA IR R B B ptelibelh "Orer ati on
mode, di obavsiol Nep5SLERNG-0GG) AL 8B LRP LSRR AOLLLAR 5O, stores

and rea € setting "nf ormati on Tom storage unit 48, and
: component are well-balanced, and thereby, which of continuous massage and

massage with musical variation is mainly used, is selected.

By combining the bias effect and the gain adjustment effect using these
units 30 and 31, a power supply ratio among the kneading motor 10, the tapping

- motor 11, and the vibration motor 5a is varied. For example, the following

operation modes aré preset and an operation mode is selected according to the
user’s preference depending on the kind of the music source selected by the user.
Examples of the operation mode are soft mode (kneading: 100%, tapping: 0%,
vibration: 50%), normal mode (kneading: 100%, tapping: 50%, vibration: 50%),
and hard mode (kneading: 100%, tapping: 100%, vibration: 100%j} , etc.
Embodiment 2

Fig. 7 is a block diagram showing a configuration of a control system of a
massaging apparatus according to a second embodiment of the present
invention. As shown in Fig. 7, in a massaging apparatus 1B of this
embodiment, a comizosite audio signal 41 from a sound source A is input to a

branching circuit 40.




gives an instruction the control signal converting circuit-42,a0dphge sound
source A based on the set information. Fig. 8 is a block diagram show ng a
detail ed configuration of blocks. As shown in Fig. 8, in this enbodi nent,
a MDl (Misical Instrument Digital |@&%rface) sequencer is used as a sound
source. In nore detail, the sound source Ais the MD sequencer. The MDI.
sequencer Ais built in the nmassaging apparatus 113, and conprises a-

m croconputer 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 44 uped ngecing tize compestic atdingigopbi 1 refsagea sigmalssagi ng
operation allocating circuit 56 and an audi o signal converting circuit 57
are conneemgdising phralsighalscgebrting an andiocighnlaspedifically, erdignad 55. A
control signal converting circuit 58 is connected to the massagi ng

oper at i opomipristeg combiator of Pleranandibesighals corccombinatiotBof the aantlo 45 are
connected to the control signal converting circuit 58. The massagi ng

oper at i osigahl andta amnteolrprogtarbGigmad. t The contuod bregranakighahvefetd twoga ci rcui t
58 constitute a control signal circuit 42. The speaker 27 is connected to
t he audi signai gmataitiageptigegcio eptrhtdthe Haesadibp rhadterdisses bb Sand t he
audi o signal converting circuit 57 constitute the branching circuit 40.

Fig. 9 idesired.eWlshaudioGignsltrefitt U6 @ DfndltBabbRbduessagae atdideffastverti ng
nmet hod thereof, wherein Fig. 9 (a) is a schematic view showing a structure

of the Whbh pepsdback it d8éHhot frctud@theecoiovl PibpRa®OsisRSPOMHENRE bet ween
channels in the MDI nessage, and nusical instrunments and nassagi ng

L L T B R s g oo
played back as sound, but the present invention is intended to allow the user to
feel the audio effect by the massaging operation, and therefore, the audio signal
needs to produce some audio effects which can be felt by the user, while the
control program causes the audio signal to function so that such audio effect is

~ felt by the user, and thus, these signals should be distinguished and

distinguishable.

The massaging apparatus 1B comprises the branching circuit 40 that
divides the input composite audio signal 41 into an audio signal for a speaker 27
and signals for control and outputs these signals, the speaker 27 that converts
the audio signal output from the branching circuit 40 into audio and outputs the
audio, a control signal converting circuit 42 that a]locate.s the signals for control
output from the branching circuit 40 to the three motors 10, 11 and 5a and
converts these signals into control signals, drive circuits 43, 44, and 45 for
driving the motors 10, 11, and 5a in accordance with the control signals output
from the control signal converting circuit 42, and the kneading motor 10, the

tapping motor 11, and the vibration motor 5a which are driven by the drive

circuits 43, 44, and 45, respectively. Therefore, the up-down motor for




Wth reference to Figs. 8 and 9, in a MDI system control 7iﬂjﬁg@%$on of
the systemis transmtted and received in the formof a nessage. defi ned
herein, the control information is called the M D nessage. Therefore, the
output M DI nessage neans a M Dl sign&8 Fig. 9(a) shows an exanple of the
M DI nessage, which is digital data conposed of one status byte 101 and
plural data bytes 102. The M DI nessage includes a channel nessage for
channel and a system nessage for all equipnent in the system Fig. 9(a)
shows the channel nessage and a channel voice nessage that transmts play
i nf or mat remipracatiag th egt-downcbasestartiosliyt reciprochtescitanoshstams pitgh, | ower
four bits in the status bytes 102 represent an address indicating a

channel @igrositniepeading ompllye Zothposite @dilio Signakf eAs 2dniensf corabanhel ). I n
this channel voice nessage, the data bytes 102 represent audio data. The

channel supndiiwa tneotoe mhap be chatmiikd Hyothe dondef eediRRtdey irt &ddrahhéd @ith
plurality of electronic instrunments in the MDI system and as shown in

Fi g. 9(bihe thetrél digpalsi Thediraebaiietiscuit 30} fe dbilrol éi%ﬁ&?éﬂnv%h%@' urality

of electronic instruments are independently controlled. Here, for exanple,
drum sygibed2e andihethiveadfcias 83 4, ald 253ealfe ﬁh@@@%ﬂr& de"viéé34q.b4and

channels 5 to 16 are enpty. Audio data is conposed of volune data

representing vihaifaseh arhti® 1 BAMHER RohARIRIH bPer-ARRA IpHat i on  tine
of sound, and tone data I06 representing tone of sound. A plurality of

nmusi ¢ pi m%qaﬂpweﬁapéet@bﬁ%e@émo%e%@g Me@oﬂgés% diB Gl 05 Bk I N the

CD- ROM 54. anwhi |l e, the m’croconputer S connecte t operation

to
e SSHASD oty ul AR ST AR B9 A DR o
the instghyedstructs the sound source to be ON or OFF or select the music, and a
storage unit 48 that stores the operation mode set by the operation mode setting
- unit47. The operation mode setting unit 47 comprises an operaﬁon portion 49
with which a setting instruction of the operation mode is entered, a display
portion 50 on which setting information of the operation mode is displayed, and
a CPU 51 that processes the input from the operation portion 49 and sets the
operation mode, displays the setting information on the display portion 50,
stores and read out the setting information in and from the storage unit 48, and
gives an instruction the control signal converting circuit 42 and the sound
source A based on the set information.
Fig. 8 is a block diagram showing a detailed configuration of blocks. As
shown in Fig. 8, in this embodiment, a MIDI {Musical Instrument Digital
Interface} sequencer is used as a sound source. In more detail, the sound
source A is the MIDI sequencer. The MIDI sequencer A is built in the
massaging apparatus 1B, and comprises a microcomputer 52 in which MIDI

sequence soft is installed, and a CD-ROM drive 53 connected to the

microcomputer 52. The CD-ROM drive 53 is loaded with a CD-ROM 54




M DI sequence soft, the CD-ROM drive 53 is operated. Ther eby;,, 1henhé4 DI
nmessages are sequentially read out fromthe CD-ROM 54 and sequentially
output as the M DI signals. The output MDI signals are input to the
massagi ng operation allocating circui2956 and the audi o signal converting
~circuit 57 through the M DI interface 55. The massagi ng operation
allocating circuit 56 has a decoding circuit 59 and a signal sw tching
circuit 60. The decoding circuit 59 is, for exanple, conposed of DSP
(Digital Signal Processor) and is configured to divide the MDI signal

i nput - t noodeining MIRI Dhessager f AgpaSgimg oparatidrDhllenatingeicnnt 5o lansi gmal
conposed of the status byte 101 (hereinafter referred to as a MDI control
si gnal ) aantio tstgnad ednvertingneilcuio Hjfeae doahetteel wathe MiDEseqi@hcenAd decode
(denodul ate) these signals into anal og signals. The signal 7 June 2005 31
swi t chi nhrengic aiMImEHIntarddasdes. A oohtropsighel caroverdngeirduitdd is cannmsigdgi ng
operation for each channel. The operation node setting unit 47 is

conf i gurtedht massapirg dpdrationilcagng oircalt (5B wied elge HeivyeiRouithe3channd s and
t he massaging operations shown in Fig. 9(b). By conmparing the M D control
si gnal i4%gite cdragrid®to hd Borithel sigBalcdiiventhg Wirthitr38, erBiiceiakoadig set
correspondence table, the audio signal 'is a%l ocated to the correspondi ng
massagi Q@e@@%@bﬂ@@ﬁxggeéﬁeuﬁf% arddl h® c6h@BBRignaf cérrahgenel® 38 to 3, i.e.,
the audi 0 signals of drum synthesizer, and piano are allocated to a

t appi ng RpsfifiteMcormtrbNG@LhNArQResat | Phe sphskér 27 iDEcHARPRENR 4G
respectively, and the audio signal of the channel 4, i.e., the audio

si gnal %Egié]%oﬂ@éﬁféci?&&it%lﬂO%E%ﬂmﬁn%é}faé@%%gﬂm&ﬁfdi@ts@m | £ anot her
content iS set in the correspondence table by the operation hode setting

uni t 47,Conk,élﬁfhémy@%@&&aimr&aﬂc?ﬁﬁ&ﬁmqwrdi ng to the newy set

content. That 1's, transm ssion paths o e audi o signals are sw tched.
Fig. 9 is a view showing a structure of the MIDI message and a converting

method thereof, wherein Fig. 9 (a) is a schematic view showing a structure of the
MIDI message, Fig. 9(b) is a table showing a correspondence between channels
n the MIDI message, and musical instruments and massaging operations, and
Fig. 9(c) 1s a view showing an example of a correspondence between the MIDI
signal and the control signal.

With reference to Figs. 8 and 9, in a MIDI system, control information of
the system is transmitted and received in the form of a message. As defined
herein, the control information is called the MIDI message. Therefore, the
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




The audio signals allocated to the nassagi ng operations are jpubobg the
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 circui 8058 is configured to set the
correspondence table containing conponents of the MDI signal and
conponents of the control signal shown in Fig. 9(c) by the operation nobde
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 agfircedignalasc Js pdin dhisccharanel yomsomessageothea datachyies di02si gnal s
according to the set correspondence table. Here, as shown in Fig. 9(c),

t he vol umepreserd santio tiatee diheachdnndle imdlibatescgmadl cleomedsfoond to vol t age and
time of the control signal, respectively, and the tone data of the MD

si gnal dodspendemily cerstrolithgt 20 phnplitooipelectnbniefinstrenoarts inlthe Mildie 2005 32
signal. As a matter of course, the operation node setting unit 47 may be

. oper at edsytsteraghntifze dhadwrein Fig @¢h), therennersiktieah dhhenelse Ianke MIDI of t he

M DI signal correspond to the tone and tine of the control signal,

r espect igytam, tdphiralityvel elegrohictihetrihidnts izgs ahdelnerichdy coatfotiedond to any
conponent of the control signal. Then, thus converted control signals are

I nput t cHédee fol éxe@ngle] Ahints s¥dthebtber, piafodand Vdse e albostell @0 ich@ni@is agi ng
operations, and in accordance with the control signals, the notors 10, 11,

and 5a ar & 4 AN@ehahhels®iPL6 atdembly. aRddfAdaags eafibosedBf vSlEeh®fat D. C.
notor. The drive circuits 43, 44, and 45 are each conprised of a variable

e e hestog ol o syl s Hppea U R Ve U
connect agnedbf 3BuhBPHhdIbHE 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




to a power source, and a control circuit conprised of a data I ng
el ement such as an I C or a mcroprocessor, for controlli nZJd%wﬁgé%:F of
the sem conductor switching device. The D.C. notor is connected to an
out put side of the power converter. Won the control signal having the
above voltage and continuation tinme of the voltage being input to the
control circuit, the control circuit controls an ON. period (continuity
period) of the sem conductor swi tching device of the power converter
according to the voltage of the control signal. Thereby, a D.C. voltage
cor r esposditabingcirdudt 60linelyelesfa whitipleser obrresgmaling $o apphsegihg t he D. C.
. nmotor, which rotates at a speed according to the D.C. voltage. As the
var i abl eopqre¢idn idr eaxeh dhanela Thyopetation ey stting anittd Thoppdiguryd e Or
the like, may be used, for exanple. Alternatively, the variable speed
drive unsdt artabloehowirig otrreshbdndencedsstivesh ete ehaftkls-and hiNmadeRsing33 The
audi o signal converting circuit 57 is conprised of so-called M sound

- source. dperasiefishdiosintin Fize Ofs)UNByomisaring Hes MIDD cBnfoVERRal iyt gener at es
t he audi o signal and correspgjn)ds to the CDgRO\/I drive 53 i%ﬁt hie}ﬁil\/l Di :

system hgethertitl the BubRS B8RS vilB PefcrbiScdMoRhe SRUBSrEQMiTterics t5Ble! Bk the |
audi o signal converting circuit 57. The audio signal converting cerU|t 57
has si xi©&i ﬁgﬁﬂtié@Mb@aﬂea&brm%eh%sbeﬂu&gﬂﬁgga%ﬁgb@@?&ﬁd‘rﬁr "gSROpL ng to
channels 1 to 16 and m xers connected to these &l ectronic nusic

i nst r uneALgio dilthds of BGe cHABhelSi IORABS] & &é&&aﬁr&%@d&é Yo HARIH. sgﬁtﬁ%?zr?gr um

the synthesizer, the piano, and the base respec el’y correspon g to the

channel sgdd AR R & %@%ﬁaﬁ%kﬁoﬁ{,\ﬂ F&ﬁeﬁ%ﬂg (ﬁ:}ueir%ﬁ i %ﬁ% gnhal og

audi o signal's of L channel an ch ut. audi o

signal s ABtasn bp@RHoRS redpdttiviipeatd thB eI Signal of the channel 4, ie., 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 signals 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




t he piano, and the base are conposited into one audio si gnqAJ@%(etzbgsm xer
and output to the speaker 27. Since the other configuration of the

massagi ng apparatus of this enbodinent is identical to that of the

massagi ng apparatus of the first enbotfnent, and will not be further

- described. Next, an operation of the massagi ng apparatus 1 so configured

w Il be described. The user sits on the base |la of the massagi ng apparat us
113. First of all, the user inserts a desired CO-ROM 54 into a slot of the
CD-ROM drjve 53, Then, the operation node setting unit 47 is operated to

sel ect aSHESlr dep Aunienpleairsanthepieratipamade scthingsanittfemayde pushes a
start button. In response to this, in the nmassagi ng apparatus 1B, the

-m cr oconpReted 42 sefy thedabigin spcliravnaniner tisg the tphe pnactimernd the MIDIpi ece
selected by the operation node setting unit 47. The M DI signals output by
pl ayback sighal ergsgansbtaitesong 4ndudine gfitbe conirel sigpal, respectieelsteand g
circuit 59 and the audio signal converting circuit 57 through the M DI

i nt er f aceolssne FhheaMiiDbsignghdbes not cotresgprd t@any componiene bf shaoshtrol
conposites the input MDI signals, and outputs the audio signal. The audio
signal isighaput to the speaker 27 and converted into audio, which is
listened to by the user. Meanwhile, the decoding circuit 59 divides the

i nput M DI si Ghahsthus convelned\dditraeigrialb asé Jialtso ahe dike caudite 43 gaal s and
decodes these signals, which are input to the signal switching circuit 60.

When t heal BI5 arndspoinding tatise argsagitg dieditoss,aial b ac@riansd withh@esi gnal
switching circuit 60 allocates the audio signals to the massagi ng
oper at i oosntaclsignilsgtHeomiobersM ) 1 enid B4 a9 daks. and

The motors 10, 11, and Sa 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.




out puts these signals to the correspondi ng signal paths. T??I qp%égé si gha
converting circuit 58 converts the audi-o signals into the control "Signals
so that the conponents of the audio signals correspond to predeterm ned
conponents of the control signals an@®2utputs 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 notors 10, 11, and 5a, respectively. The notors 10,
11, and 5a rotate at speeds according to the voltages, and according to
the rotation, Theandikssighabcomertingsireut 5Nk Sompekéd bisdpeatded MIpIned
massagi ng operations. Specifically, nmassaging operation of tapping,

kneadi ngsaumed goliFct | A% @6l hakdin StheMIUrRBSAATCEFERPH B AGohPce BNds of the
drum the synthesizer, and the piano of the nusic piece. During this

oper at i OgendiafRthela1RHE6 Righhd sadl ErapRhakite thy aD-ROME RSN e Mypani cs
of the sound of each nusical instrunment. Wth the above configuration,

whi | € | | §}8in0 ToQlibARgSRhEEA AR eAURbE, Rhe MADILM #1408, \rBE jSBSMEEfhe t e user

feel s massagi ng operations of tapping, kneading, 7 June 2005 35 and

vi brat i OQuHﬁaéi?%Qfd?‘ﬁr@r&tl% CREU Sy S%%&S%@%rg&g%g%wm &@éﬁ??ﬁw}c@ou“ds

of the drum Ythe synthestzer, and the piano pl ece en the

R e e R b S R s
), Lhe, #B8ad AbdrDRoRSSRA BInERPLRLIAI ISP RAEARKIAAD. FR.H gt and Low

"0 t he sound of each nusic 1 nstrunen i € operati on rode setting
[ 47 - . [

st rumeii DY sBRaRPREA R ot Hhp CPRCIRRR S aREREL DI R

the useryf@agle MAPLAHRTBSRYHAiRR%H Tht ANEnAERO ) A%iPodiierted into

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 wili 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 lB. 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




musi c. Next, an alternative exanple of this enbodi ment wil l7ﬁﬁ_‘d§§55i bed.
"Fig. 10 is a block diagram show ng a configuration of a con Fol System -
when using an external M D sequencer. Fig. 11 is a view showi ng a net hod
of creating a control program of a n&skagi ng operati on while conposing an
appreciation nusic piece, wherein Fig. 11(a) is a view show ng a nusi cal
score and Fig. 10(b) 1is a view showing a voltage of a notor. This
alternative exanple illustrates that, by progranm ng the massagi ng
operation by using the external sound source, a massagi ng apparatus 1C is
oper at edmassideiceede ifpusttatiy deoding aircat Sovied ehaaadid sighel citeptingnsi bl e
programis devel oped in a devel opnent stage of the massagi ng apparatus, a

case Wwheiteuid STstirongkdke MiHdneates 3%di o- sensi bl e program for busi ness
purpose, a case where the user's desire to feel the audi o massagi ng using

the program eRigd uatirigndforiveting efrchit S7addriver8hndeédinpbSita@einb it Fi .

10, in this alternative exanple, the massaging apparatus 1C is configured

such t haMiBI Mdalals, MR 68§18 The 2eld 8RS6Ed Tige A0dib stERS i$Gput BPtdput
termnal 26, and its subsequent stage 1s configured in the sane manner as

in Fig. SpedR2MMAhE coRvaRENIIBAUIAS, ﬁl’ﬁrﬂlﬁlﬂsﬁéﬁéﬁ‘% pEeRPWLEF. A conprising

an i nput device 61 such as a keyboard, a display devitce 62, and an external

storage unit GcaHGRIBSIHRASIHiISE cHEINSO Jﬂm&%qag{ét mm%ﬁ@aﬁﬂt&

connected to the input term nal-26. The operation de setting unit 47 is

not CONNAEIGED] bohirBEsiBRARUIA ﬂf@ﬁ‘@&i&‘;ﬁ%&fals TR dREREs Ph&ESSsibSalR0knsg] ect ed

by the operation node~setting unit t by operatrton of e personal

| g?gg;’;ﬁ{ a_t]‘c%ol.PBﬁft &5 thgighdl Skt hink cifQde 66:  WheH H& MiBI Eéﬁéﬁfsiéﬁgls% rol

 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 signais 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
Sa, respectively. The motors 10, 11, and Sa 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, -




exanmpl e, DTM (desktop music) soft is run in the personal cenpyiebods
thereby causing the nusical score to be displayed on the display device 62
as shown in. Fig. 11(a). Then, by opg}rﬁti ng the input device 61, nusical
notes are witten onto the nusical s e. The M D nessage shown in Fig.
9(a) is created as corresponding to the witten nusical notes. Here, it is
assuned that the "tone corresponds to the voltage of the control signal,
that is, the voltage of the notor, as shown in Fig. 9(d). In this case, as
shown in _Fi.g. %%#)b) tthe tone and |l ength of the nusical note correspond to
a vol tag@nggﬂbr 1 that OpetAte at Yarying sperds apgording fo vanistion ip sedade ohi ned
operatiop on the _personal conputer A, the sound _corresponding to the

musi cal ) BRthesigaT e threplasio of thsrmupis pifessagi ng appar at us 1C.
According to the nusical note, the massaging apparatus 1 operates.
Therefore, t heWhss @ei@%éﬁ@ﬁsﬂé‘éﬂ%mﬁd@m&%ﬁi in gpesateg softbatrthe nid af
checking .the sound of the nusic to be conposed and the operation of the
massagi ndeMplt signel eorresperdy fodraveiiage ofthe cootmdhsignal ws shown s Figt hod,
the progranm ng is audio-visually perfornmed, and therefore, anybody can
create t98).chetsnsedof ge anassagingopsrationoress acebaling to dlighendisy ofl

I nstrunent. The above operation is perfornmed for all the nusical 7 June
2005  37thensaumgheheach hutsic ingtruinestr Uferihe),, thergerdidon hivelepsettingmmiing
(conposing) is finished, the personal conputer Ais operated to allow the
musi ¢ pi ‘é’g mapbbepesatod ed that arcoesdspondensd bebrpenuthiet masicaliestridhents
massaging is performed using the control program the user operates the

- per sonal andfipe rerssAging dieratibib in Hig@bcisrcHameed! ect t he associ ated nusic
pi ece. So, the personal computer A reads out the nusic piece fromthe
external st or &mus)ithe UB8r frels sariclss ntadsagirdpeopdrafivhs becdndiad t@fhe The

massagi ng apparatus 1C operates in the same manner

_ music. :

Next, an alternative example of this embodiment will be described. Fig.
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




as descri bed above. Thereby, the user appreciates nusic-se s e% dEssagi ng
according to a desired control program Subsequently, anot r &l fernative
exanple will be described. In the above alternative exanpl e and

enbodi nent, the nusic to be listened 86 by the wuser coincides with the
music to be used for controlling the massagi ng operation, while in this
alternative exanple, the nusic to be listened to by the user is nade
different fromthe nusic to be used for controlling the massaging
operation. Specifically, the music to be used for controlling the

massagi ngpop teraineth 2bs and itseuthsetiupnosfageisicirdgured i dhe sahe snantkriszs not

I ntended to produce nusical effects. Therefore, such nusic should not be
| i-st enedntRighy. t hdeanwhile, Asoundi stylrye Anissd pegsbrakbedmapudgi ecirgirisiy | S

all ocated to the channels 1 to 4 in the above enbodi nent, and control

pr ogr amarsirghuitodeiedol Gucheasoa keybeang, v displagiivice 62) dridjan E8tergantrol is
executed so that only the M D nessages of the channels of nusic piece

( channelstodageqrdit 63 suctehs harddiscadife ad sersb@ladompBaRY & isiddanettegui t 57
and only the M DI nessages of the channels for the control program are

del i ver ag the ihpat w@ssiaal 26. OTRAE Jpepatich hkRi de@fing Wiitdty iShot dSectépntrol
I s executed by delivering predetermned M D nessages for control from the

per sonaltoGRBRérSonAl cvinplir M. DITHCRNRAC Blece is not selected byﬂ'le7op15'f' 005 38
Subsequently, a nethod of creating the control progranms ™w || "be descrl bed.

Fi 9. 12 1hgde s¥ithig SRR N BulbiRidepshid of fifabéhenihé gﬁEér% program of the

massagi ng operation using mnusical scores, Wherein Fi 12(a) is a view

showi ng a NMUS RefrrREOIERR. F0BMACI BlihWTdBH Ereall the é&ﬁ?& progharh fof Showi ng
program and Fi g. vi éw showi ng
a vol t ag&ample, 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 tone
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




of a notor. Referring to Fig. 12, in order to create the ceniyQloppgaram a
musi 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 3ontrol programis created while the
musi cal score=201 of appreciation nusic is checked. A voltage 202' of the
not or -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). THISSrygeptslhese fowdgstrseents), andiwbendhe pregrammingpickmyxising)is t he

i ke of the notor and the massaging mechani smexists in the drive system
of the nfBishgHntheperaomad apmprden Ads oporaded thallowshegiusic piper tthon does
not conformto variation in the voltage of the nmotor in a short «cycle. It
shoul d betozppieanaxdandlstorags wiibhd. | Wiengthedapsadihg is/priosmed yising
correspond to the voltage of the notor, and in that case, the control

pr ogr am B¥ncorjeolprogran, ithe tiser speratestireperasndbanmphet oA viee MIDI

. accordance with this alternative exanple, since the control programof the
massagi ngp@eaceat torelest theassexidted anlysio e C Sod tgpéohibcomplgert & be

| istened to by the user, the user feels massaged according to the nusic. In
addi t i orweaslisrog theenusier piese freas tyeektem lysteiigenuZia b3 ANddHs #eo ibsi ¢, the
user is nmassaged confortably according to tenpo of nusic and rise and fall

of the 7inpuneedfiiial 280 s mavbadifg bipphestiuddl ¢ OpbRBedliSie sAAHBSRAHRNL | ¥,
measur es agai nst delay of the nassagling operation will be described. Fig.

13 is a ad descyitmd aigowen @rerlys thé UsBE aPPARIARS rAGREREhSTIN ﬁsassagir@e
nmassagi ng operation, wherein Fig. 13(a) Is a view showi ng a musical” score
' 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 produbc 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.




of appreciation nusic, Fig. 13(b) is a view showi ng a nusi 9@}u1?ec5665f0r a
control program and Fig. 13(c) is a view showing a voltage of a notor.
When the delay of the massagi ng operation is represented by numeric

val ues, delay time of an operation of 3%he kneadi ng head of the massaging

el ement, which occurs in application of a step voltage to the notor for the
massagi ng nmechanism4 is about 20ns, and delay tinme until the user seated
in the massagi ng apparatus 1C feels the operation of the massagi ng head is
40ms. Accordingly, in this neasures, as shown in Fig. 13, a position of a

musi cal note 8htibseqesnitlyyla mpetigrchof creatitigdhe ednbyl pragaiey wilhbel ti ne 203
Wth respect to that of the appreciation nusic on time axis, allow ng for

the del aglesdiétser]. tHig. 1Pisadeiearshowegtd mietiBof ety theddiiirol Prograga@pensat e
for the delay of the massaging operation, so that the massaging is carried

out accofttl AthdsBgirtCopdrativn RingHhgicalcBres] Wetein BigOtH(f 8@ Show ng
anot her exanple of the neasures  against delay of the massagi ng operation.

As shownshéwlridla ridsichlsdofé of apBrstikifcn nfude| @Y. C2fl 4 vRdy sBowivided in a
subsequent stage of the audio "Ssignal converting circuit 57 to delay the
audi 0 si gRicAYRYE [ AN OREroR pbGrans | MBI ADVG 4 bR khewide & ¢
predeterm né((:tl tinme. 1!hi S prede?er i ned ti rr:egci svﬁa“tbout 40ns. ‘I%lésog?%%
conpensage, hestodel ay of the nmassaging operation, and the nmassaging is
carried out according to the tenpo of nusic. As a matter of course, the

configuration ﬁg{er%ﬁ'g@m .qza@egﬁaéﬁ{d &%a@mecco%&dgfbgﬁé%ggh?%aegl the

nusic for contr rograniaccording to purposes and 't iguration

(oL el M esacaa i SN Gl IOR OB R AL .

_i' n Fig. gre 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 corresponding 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, ﬂle 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

1s massaged comfortably according to tempo of music and rise and fall of the




Enbodi ment 3 Fig. 15 is a block di agram showi ng a configurqt%%gengb 3
control systemof a massagi ng apparatus according to a third e Ogl ment of
the present invention and Fig. 16 is a schematic view showi ng a structure
of audio data stored in a CD, wherei ®%Fig. 16(a) is a view showi ng 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 neani ngs of
codes. Fig. 17 is a view showing a process of the control program stored
inthe CDin Fi%@ 15, wherein Fig. 17(a) is a view show ng a denodul at ed

cont r ol PG whileiligheningrtp ghe asic. i s a vi ew showi ng an  expanded cont r ol

program signal, and Figs. 17(c) and 17(d) are view show ng a

cor r espondenceSBesepisntlyameasunts againsodelay bf greonassaging opbradioth wilidsagi ng
operations. In Fig. 15, the sanme reference nunerals as those in Figs. 7 and
8 denot@desdribedantigyrl Sisra wisposhiwiggpa txample affthermeasiiieg aghinstideldyhi s
enbodi nent, a CD player is used as the sound source A as an external sound
sour ce. dpbeithassdding operaimsayiheyeirafigal a(a) is 4 vidwhsisowing dpitisi¢Arsabral 26
to which a buffer 71 is connected, and a nmassaging operation allocating
circui t oRapprdciatioannusic, Fig rid(bjisny ekt stpwihgeuinusicad sebiclar ar@nirgci f i ed
for this enbodi ment are connected in series to the buffer 71. An operation
node setproggam) ehd8figi $3{cpive eicadshowlipea relss@obMgn@per.at i on al l ocating
circuit 72 and the control signal converting circuit 73, and is configured

to set operatiWhenutieslelaypsf thiciransfatihg opsdatiin khiepraeasdi BY ni@dReas at us 1D
as mentioned later. A nute circuit 74 Is connected to the buffer 7 June

2000, oliosubla s s obecierto ki Riod s DMt mgspener 27,
control elewiefi€ WRichSoccurs in application 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
termpo 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




configured by the branching circuit 75, the massagi ng operatjlgne 2bbgcati ng
circuit 72, the control signal converting circuit 73, and the T €e™1In the
ot her respects, the nmassagi ng apparatus 1D is identical to the massagi ng
apparatus 1B in Fig. 8. The CD playe“0A is well-known. A CD 76 t hat
contains digital audio data is |oaded in the CD player A and driven. Audio
data is read fromthe CD 76 by a playback head 77, and the read audi o data
i s decoded by a decoding circuit 78. The decoded audi o data pass through a
band pass filter 79 and is converted into anal og data by a DA converting
ci rcui t 80ddhe musiclescontrelprogratnoaccsrdingltoipgurposqriand The canfigugptandi o
signal output fromthe CD player Ais a stereo audio signal 310 of L
channel ralatimg thimnaieaslies agadinst délgpaf 1R 1Maissaging opetatiomaresapplivablkd audi o
termnal. The audio signal 310 is input to the input termnal 26. The CD
76 is a &piE fassqing Rpparatusgl B thit getals tredsdlfihd dbgidead ra R, @. dat a
(franme) 309 is stored in the CD 76. The frane 309 is obtained by sanpling
a seri esEoibadigrentsBgnal s at predeterm ned intervals and quanti zing the
audio signals and by coding them Data stream conprising 98 frames 309 on
time axis configsts isadidelcdidighgml stwng Ccordipthraada of blcoafal 8PfehsbNg a

- predeterm ned nunber of sub-coding frames 300 conposes one nusli c pi ece.

The frank ndfaighLappaseds aﬁcﬁdiﬁi@@aihﬂdfw@]ﬁ(bcﬁﬁidrﬁrbf@é?r%t a sub-codi ng
302, and mnusic piece data 303 in this order fromthe head. The frane

synchr oningahtion «eeliBig304 is erstbeniaiesbaHowing Wsthh&ird 3f hoRidgimeen the
frames 309. The sub-coding 302 is conposed of 8 bits of Pto W anong which

f7| ;1 g?et m?%ag?ﬂ) ﬂ%%mgﬁf?r@?%he gasg.ofa@ s Vied showafg the @pkive Bxididi@atsS g, | N
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 referenice 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




300, bits S are allocated to codes SO and S1 to establish $yn¢h& oppgati on
bet ween -sub-codi ng franes 300. Here, the user's bits are not used. A bit P
is wused as a boundary bit between a mnusic piece and another nusic piece. A
bit Q is used to represent a nusic pfdce nunber, lapse tine, or the like,
for every'98 franes. This is the reason why a unit of 98 franmes is called
the sub-coding frame 300. The nusic piece data 303 is quanti zed and coded
music (nusic piece), and nusic piece data 303 of a predeterm ned nunber of
frames 309 from head of individual nusic piece is conposed of control

pr ogr am dAeRdzmy oty theasyterinegtibgéiain@i. tolmspedkerdys pdie, buffer 70D 76 i s
different froma normal CD. The nusic piece data 303 (304) contains parity
for errofnddhe segtegnrcuieT 4 configurea brayching ciuitl7a. theontwol desticpB2ég am '
data 304 is obtained by conpressing square-wave signals in Fig. 17(b)
"(i.e., configureddiyging branching girewlt f76; thaethssaging dpergtion ialiotaténgr der of 1/
100 to 1 / 1000) and by adding the conpressed signals to the heads of the
audi o si ginalis 7@f thadorirdusignalisinvepting ercuitdfg] dnd taniikd. ndn theathézi ng, and
coding the resulting signals together. Therefore, control program signals
311 and B:kpectsypiné siansagimguesaaths $Ousideniosd 3o shewladsaghigappataa)s ar e
added to the heads of the audio signals decoded and converted into anal og
by the CIBph&igr8A. For the purpose of renoving noises generated in
denodul ating the digital audio signals, the CD player Ais typically

provi ded wi t h PhdemdplagsesAfis etirkdSwho AlCDWEHat cduthipkligitaleautipcy band
of human beings, i.e., frequency band between 20Hz and 20%Hz to pass

-ther et hr daalis I&ideckintthe GID @hgjer W i drité2dUBREY Rithss Bd b tHeAMDEFE S Nnot
“taken out, the denodul ated control programsignals 311 and 312 have a

B Lﬁg”‘;ﬁ{;g agémk heid PR 4R ehd FeaddRudib@ita & A6t ty & deesdiny cidutduar e 7
78. The decoded audio data pass through a band pass filter 79 and is -
converted intol analog data by a D/A converting circuit 80 and ﬂﬁe resulting
analog signal is output. The analog audio signal output from the CD player A is
a stereo audio signal 310 of L channel and R channel. The audio signal 310 1s
output from so-called audio terminal. The audio signal 310 is inpiit to the
input terminal 26.

The CD 76 is a specific CD. Referring to Figs. 15 and 16, digital audio
data (frame) 309 is stored in the CD 76. The frame 309 is obtained by sampling
a series of audio signals at predetermined intervals and quantizing the audio
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




- wave with this frequency can pass through the band pass figtﬁ{nggoéil-)though
its waveformis not sharp. The buffer 71 is conprised of, for exanple DSP.
Upon the audio signals with the control programsignals 311 and 312 being
i nput, the added control programsigngls 311 and 312 are separated from
the nmusic pieces and are tenporarily stored in an internal nenory. The
control programsignals 311 and 312 are digital signals and therefore are
stored in the internal nenory. The stored control programsignals 311 and
312 are input to the nmassaging operation allocating circuit 72 at tim ngs

accor di Nghér 6 bRk bf Rito W rdUsEE fie8FBP iR usdre 128k Gwd) ambéang?é}}f(gé le,

the input audio signal is directly input to the nute circul e nute

circui t ZAoopitRy éreteﬁﬁ)gbﬂﬂ‘fo ﬁ%&fgsﬁé LBRA 1 tPedilBis RGA ﬁf&r%tﬁi{%houqh It

does not _ouf put the audio sig ring contrnuatron e control
Phe cont Por el Eoai e tiny, 36T, BRbucratils e BOLDSeH T BITRAGs Ve
the pr eolaed o6 ithddif o (Bt eO8D LG ERER Sha BRI SRS hBEH e of
does. mot 5 4R BPEBR M uste BRRE RS TR e br HIE BB aF v ccat 1 ng
creu | A2nEipandl, i hE LBl RN Lok B RhamSl Al e AR At n Lhe
TR I NN PR LT
et SRR PR eSS B PES A 309 g
o100l oL oh iRl SRS control o gt Sl anal, 242 a8l e Bonare
2005 massaging operation. In this respect, the CD 76 is different from a normal CD.

The music piece data 303 (304) contains parity 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) ;(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 éudio 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




44 two | evels, Low and high. By associating "0" and "1" w tjkewobegel and
high |evel, conbination of these represent binary nunbers. Using the

bi nary nunbers, for exanple, the massagi ng operations are allocated as
shown in Figs. 17(c) and 17(d). That 4%, specifically, periods of "00",
“10", "01", and "11" <correspond to "synchronization signal", "tapping
operation”, "kneading operation" and "vibration operation," respectively.
Ther eby, over the periods in Fig. 17(d), "tapping operation”, "kneading
operation”, and "vibration operation" are sequentially carried out.

Ther ef or &avgyith ghisHeeqanicydcass passythrnughithe biamd pasisdfilédr, 79 althowgls #gi ng
operation is perforned, and while one massaging operation is perforned,

t he ot heivavatosayisrptoharat | Sheilsifien(7 pschorprised dhfor axanisls DMSRlerdgomet ween
the binary nunbers and the nmassagi ng operations can be set by the :
oper at i ofh¢audiossignalsgvithithe sontrbbpragranpdignalst8il I' shd1310 Insing apguigthen" nay
be replaced by the "kneadi ng operation and tapping operation.”

Al t er nat addeg contrel pingvant sigealsiisisagd 832epe sepaeited Foyn b Alisiepleres

conbi ned. An allocation signal of the nassaging operation is input to the
control shdmat teraporailyistoredl incui intdithal whirabryoutTne sorithd 8 lsigti-goal
based on the input signal. The control signal is generated so that an

oper at i n§1peridodll Dbredipitaleisads agd thoeferii 08 steRHINTeiftd-AS] ierySi gnal
and the operating pattern conforns to the pattern set by the opergi on

node set Thagtarsdtcofitrol Prbgean eifidals 32N 213 BY bedirfut BahREBRSSGdNge appar at us
1D so configured will be described. Referring toFigs. 15 to ., | oadi ng

‘the CD 76pamtichelobatihgyituh 74 waﬁk&ﬁfg&o%t&%%fﬂ%éﬁgg% ﬁie%@Sf" and

't“prns ON a start button. In response to this,” franes 309 e music
pi ece wi tie adiochmiale] MlcaahHileatite BRMANIA8 sighal i€ate0W i Soithg CD 76
0g :

and decoded and converted into anal og. The ana%('l
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 féei 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 cofresponding 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




7.June 2005 45 audio signal 310 is input to the buffer 7178%F&$§05§ssaging
apparatus 1D through an audio termnal (not shown) of the pl ayer A. The
buffer 71 tenporarily stores the control programsignal |ocated in front

of the audio signal 310 and inputs thptcontrol programsignal to the
massagi ng allocating circuit 72 according to start of the nusic piece,
whil e the input audio signal 310 is input to the nmute circuit 74. The nute
circuit 74 outputs the input audio signal to the speaker 27 although it
does not output the input audio signal during the continuation tinme of the
control pwodewis, Jicgnahd Hipk! eBy assosiaang 0t Aadser esiteHow vl anlitgeR I S sent
fromthe speaker 27 to the user with sound of the control program signal

renoved. ldveRmuRibifatibh Of TRESARIpEsQRBiAkPRuABaS AL Ueﬁlag[cﬂ'He%hQiZ expands
ing pe

‘the input control programsignals, allocCates the oper | ods of the

nmassagin ﬂurﬂﬁ&*s?fdr%ﬁn%l@,%eqﬂakéﬁgnsﬁiﬁg ggléfﬁﬁo?fsoﬁ%%ﬁfoﬁé&'ﬂésfh@?ﬂ 11.11_ s the

allocation signal to the control converting circul control

si gnal cqRygahidng7(df] r’ﬂ’&ﬁttis7%>élﬁ8§sgl %E%é&eop«a@,roi&»sbgpal sq {khat the

massagi ng operations are carfrle i ng periods’according to the input
andout pore PRARL ST TR Bl rioh et L UbeRE B AP Sy Bfhben i on wi th
e, oel CBPEd P b i o PRE3AS b BB iR, WG B BB B 7
L A A 0
to changgn% %eedq%é?i &r yé:%gn ‘g%g’ﬁ%‘lt ?ﬁg&%%oe{?t dyHmg; W@W&s@%@“@ﬁ@%@ons.

Besi des, sf%n%d,’aﬂﬁ %ggs'a%?né EBngt{o%r?stp%?fo%%ed, 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 “kneading operation and tapping operation.”
Alternatively, the above three massaging operations may be suitably combined.
An allocation signal of the massaging operation is inpﬁt 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 oi)eraﬁng 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




pl ayer Ato the branching circuit 75 is configured by a tr?Qﬁﬂ%%?b g line
of 7 June 2605 46 normal audio signal, and a general - purpose player is
used as the external sound source A. Subsequently, an alternative exanple
of this enbodiment will be described43ig. 18 is a view show ng anot her
structure of the control program wherein Fig. 18(a) is a view showing a
data structure of the control programand Fi-g. 18(b) is a view showi ng a
data structure of massaging operations. In this alternative exanple, the
control program signal has a data structure shown in Fig. 18(a) in an

ori gi nal asla sighal 8h0 éhirtphe: teithedufles TheoPdrdnaseupigs hpdatatie 1@nal og and
expanded. Control program signals 321 and 322 are conposed of square-wave
si gnal s simughi an Budio Etalinal {noe showinyof ghe SLOpRKSEr Xar The®h IR waen Low

| evel and high level. The digital signals are obtained by sanpling,

quanti zi bgnporsrily sestes ghé BenaobpAGErairdsighsl 1obRtedSNARMH %f thB @RS Sigplal
program signal 321 of L channel is conposed of tapping data 331

r epr esengilogridipidd eGPl ok flin s?@‘ﬂel‘%ﬁ%ﬁé’h%sﬁ%ﬁ@raﬁﬁ%aﬁﬁ GReil7a9 the

kneadi ng -operation, which are alternately arranged. "The contral program

si gnal  3agcoriufy BMARYS the kOIBRREL, whiloBUIABul S WSl d £3hAN¢ 353 and

vi bration data 334 representing the vibrati oper at |
al t er nat ghe/naitt ¥@0EE 7445 SROMAYE RirEhigt 74 81 uts RS j ' Sthel S
conposed of voltage data 331la i1 ndicating ap%%ﬁsttglgemégp?kéﬂ) gcig{rafale%p%lr?di ng

ot or - angpddiiEe ielitih [t At 988 HINAL 9o W) Oy diPm ol tage, the

kneadi ng data 332 i s conposed of voftage catl a’ vol tage of

th . : P : : Ci . ¢
the Vol { o R Ao bR ey el THERY SO R Rl
: Eg: g:t : ﬂg.ls@c BROE 39 e fréBeHENHERBP BY BIH IR wARTsSAR of M S350

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 program signals, and inputs the allocation
signal to the control signal converting circuit 73. The control signal converting
ctrcuit 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




continuation tinme of the voltage. The control signals 321 ?QHF§2%0@5E
conpressed in a predetermned ratio, and added to the heads of the audio 7
-June 2005 47 signals of individual nusic pieces. The resulting audio
signals are sanpled, quantized, and cdided to be stored in the CD. In

pl ayback, the control program signals are decoded and converted into

anal og, and the decoded anal og control signals are separated from nusic
pi ece portions and expanded. The control program signals 321 and 322 are
I onger than the control signals 311 and 312 of the above enbodi nent
because wvbrmabandipsighaly anyl a enetheuepsse CD playeniscesshay tli®epassalt he
control signals 321 and 322 through the band pass filter for renoving

" noi ses whouhdissubzeé At in the CD player. Accordingly, in this alternative
exanpl e, the frequency and | ength of each of the control program signals
321 and 322 arSubsiquentlyouersdterishitivesdamplesihis enthoskgendwill bespect i vel y.
The control programsignals 321 and 322 wth such frequency can pass
through deseitend F@sks {s 4 vizhv whéwhig arsothst afructhrd 6favkl @nitroNprderabie
control program signals 321 and 322 with such |l ength do not reke the user

feel di sppetantFigl 18[a) iseBpRM sk Pilatdf stilicti e 8 H Eortr8NprlodfaiRaRker -
Referring to Fi ggm 1%,] the expanded digital control pr%gra signals are

decoded Bpd 18(5)\isatvslyishbeiagal @ta stiddife 6?&&%9&@&%2%&?@&&%3_ ghlipgati on

circuit 72 and output to the control signal conver circuit 73. The

fol | owl naleaRiRe c@Anigle, i dbtrdl prbBa Algrd! hdlbPUsta SFRCHIERAbwm N thi S
configuration, the massaging operations are performed 1n para ?Ngl and set
i ndi vi dugjgl A8(ef)Sn Al GhEL SR 1 WhidlR A GkAGI RAK AN Son AL fef g9 to the

nmusic are realized. Wiile in the above e ment, e audio signal is

stereo, ARMBEANA dparidef. 2enProl'H0arh Sidrlil STFURI32S ofe BbiPRe BRN!

I .e., one channel, "in
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 tapping 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 331a indicating a voltage of the
corresponding motor and time data 331b indicating continuation time of the
voltége, 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




same nmanner by reducing patterns of the massaging operationsyif bhas. 17
and 18. As a further alternative exanple, an audi o signal having a reduced
7 June 2005 48 anplitude (having reduced gain) with a pul se signal
alternately having positive and nega#li've values in a predeterm ned cycle
superposed is nodul ated and stored in the CD 76, and in playback, the
resulting signal is denodulated, anplified, and delivered to the speaker
27. And, a control signal may be generated so that ON and OFF tim ng of
the notor correspond to the positive and negative values of the

denodul atighalsigfnadivilihalanusic pikces. c fe, reshiting aadicesigyalefart anplede is
approxi mately 20KHz which is within a passing range of the band pass
filter 7Quamilzed, ehidscarted fogoe atored in whé DDt Idedlaybadk, the cangbDprapthaut from
the speaker 37 with respect to start of playback of the CD 76, the

gener al - fignalssre dBcpted endanveeteddath asalopeasd the detodlaghloptottrol As a
further alternative, the following configuration is possible. The audio

si gnal asignalseire aspasited faghanusicgiate BOMMREOSH@ExBaRERNITH Grtdd] Si gnal
are respectively quantized, coded, and conposited. They are stored as one

signal aphgidia siihes 39 10a8d 30D drbfohestABAGheR0RHB] SHARRES 1 ngg[@fﬁgo

signal in a general-purpose CD. In playback, they are denod

separ at efthe abitve enlibdintdritcatife BN EheP edify. dldneehAdsd, 9t fshe speaker 27
and the control programsignal of the other cChannel Is associated with the

control s5ic@Bsiryite Cﬁ)ds@ t‘rﬁ%tfﬂi!&[@{allﬁézil wgzﬁw&@%ﬁ@gaﬁ Bkp! S

case, as the pseu digital signal, a signal havi rmin which a

e ar R S A ARER e s % he ™

non- soungtepRhtifd ek smpad) 48€ A RAY Bty 1e88tH 8fLach of the control program

. signals 321 and 322 aresset 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 with 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




the control programsignal is associated with the control %kﬁﬂ%# ggsi n the
case where a general square wave is used as a digital signal. %e
frequency of the square wave is approximately 10KHz which is within a
passi ng range of the band pass filterd&9. Wth this configuration, w thout
delay of the audio output from7 June 2005 49 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. Enbodinent 4 Fig. 19 is a bl ock
diagram showi ng a configuration of a control systemof a nassaging

appar at uargslitaddilsavihg radficed ghing mitldamrilse signbhaltereselythavimy posites. Fi g.
20 is a schematic view showing a data structure of audio data stored in a

CD in Fi gndifsgavwheralueshihg paifletgrmnihed ofichyeaherpose i wodilated sdli o dat a,
Fig. 20(b) is a partially enlarged view of music piece data and sub-codi ng

of the swiedidahe CITE, khd in4fadls the tedllangham049s AeaRididsteef codes.
Fig. 21 is a graph show ng correspondence between the nusic piece stored

in the Chnfilified! BadRIivERI 1o/ D@ spBakbP 27l 9AndlE dntrad Qigddiensppe I ef erence
nunerals as those in Figs. 15 and 16 denote fhe sane or corresponding

parts. | Befdrated 8o thak ON Sn® OHARAL of Hﬁ@n@ophﬁf@ép&mh&) % sitife &

massagi ng apparatus 1E according to this enbodi nent. The ayer A as

har dwar eahg ndgh@vé dsﬂlésruigﬁe eReUdulafid i el alrpgﬁg gﬁs&ﬁﬁ%agi ng

apparatus 1 in Fig. 1 an t hese are con ecte throu wre. ADA _
oyt BaitA keSS ANTEC Bl RSl e 2
Lo o1 ELS RS 1 i, YOG BOREE L,
third enpotiuEématd sHRAKES 31 Wil TOYRR P $85+ oPPIRHAk FrBe 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 quantized, 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




the band pass filter 85 at this location, the audio signal ;wWigse 6@t Ses

have been renoved 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 DDA converting circuit 804&nfigure the branching circuit 83. A

control device 86 of this enbodinent is provided with the branching

circuit 83, the control signal - - ------------ 7 June 2005 50 converting

circuit 84, and the |like. The control signal converting circuit 84 is

configured to generate and output the control signal according to the

cont r ol &mwag«W§7gwﬁhlngmtmﬂhmathﬂphﬁm¢kmf&hﬂ@Ei7@mhe 80. The

operation node setting unit 81 is connected to the control signal

conver t i generat-puirpoAChplayfiema@ibolisgd ps Ahe Erternpbsatnd sommdeA set ti ng uni t

81 enables ON and OFF of the CD player A and selection of the nusic piece,

and i nst Emthodinkentcdnt rol signal converting circuit 84 to select strength

or the Iike of each nmassagi ng operation. |In other respects, this

al ternative exgigple is a blodntiapehnt shdvwial 0éorfipgirhtibh Gf 20RRLIEBtem 65 Shown

in Fig. 20, in this enbodinent, a control programis incorporated into

user's basasighgl apperatngBecciPdithg &padohithadhbodinfed e theYreSentdi ts 305,

t he kneadi ng operation, the tapping operation, and the vibration operation

are incopentibad i @0bisteSsdRenatit vitit shbwiith Bida WruERERF MR HataS

shown in Fig. 21, the kneading operation, the tapping operation, and the

vi brat i ogtop@{rak iCID i Mg IR GVRFERIFRE D04} 189 HOw!MRwiHS e BhEF€anlfd F 9.

21, the anplitude of a curve representing each massaging operation

T epr eseniStad Figloioms) iy al -a48lly bnlf‘a.rﬁe§ Hﬁ%ﬂoﬂhﬁﬁc@eeﬁaag éﬂg sub&diBs §£9i ng
in suc at the kneadi

operations are progranmmed a manner th ng operation is
faster afhetaudio 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. 19, 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 1a 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
com'ferting circuit 80 configure the branching circuit 83. A control device 86 of

this embodiment is provided with the branching circuit 83, the control signal




hi gh-vol une portion of the nusic piece, the tapping operatiopn, is-hgster at
a static portion of the nmusic piece, and the vibration operation s faster
at arear-half portion of the music piece. P represents a boundary between
the nusic piece and another nusic pi&e. Fig. 21 shows an initial state,
I.e., a denodul ated state. The control prograns associated with the nusic
pi ece and the nusic piece are sanpled, quantized, coded, and then
~conposited, thereby obtaining the franes 309 in Fig. 20. 7 June 2005 51
Subsequently, an operation of a massagi ng apparatus 1E configured as

descr i bechrateotieg wirclitifiit, destthdkke. FBiecontngl signd gsivetidng oir2dit 84nie user

|l oads the CD 76 in the CD player A, and selects a desired nusic piece by

t he operaitifiuredio genettte agduwnitpud the Thatrol sipnaliaecordigy tosths ethadk.
Thereby, the frames 309 of the nusic piece with the control prograns are
sequent i pidgyamesignél givesd fiem G DY Ayorveptiny kit ®@ad THe aperadionadede by t he
decoding circuit 78. At this tine, the nusic piece is separated fromthe

control sptgpamic8ynabonhedted tothe sagtrdl sippel abheiting ik 1s€8R bakiatesi gnal s
are converted into analog by the DA converting circuit 80, and the signal

r epr esentDnglay&eANUThE opkRitor facdlélfiting imit B cHRBRKAINZLPOFYT tAudi 0
signal. The signals representing the nassagi ng operations are input to the

control eDYaYeCRRYRY $diddid bt mBicsicad ARyt @ALE8 the BHASLAGigRhpNal S
shown in Fi'g.” 21. The control signal converting circuits 84 generates the

control. &riyeplitg sRchitdl4 @Biedtudtsnhgth dritfiel W e‘é@ﬁtrhﬁésal%sﬂg bBBatipgnal s

are associated with notor voltages and outputs the signa o the drive

Ci I cui t §n Jihr rodleRrd, N ORBERHIE ehcfinlifid BlenkRal Rphalor e dhivy 4

enbodi ment. Thereby, the nusic piece’selecte user is delivered
fromthe sBs@ksEnt27, While the massagi ng operations according to the
control programcreated '

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 users
bits 305, the kneading operation, the tapping operation, and the vibration
operation are 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.€., 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. |




according to the nusic piece is perforned on the user, so th nd B8okser
feels massaged according to the nmusic. The user operates the operaftion
node setting unit 81 to select a desired nusic piece and strength or the
like of the massaging operation. Wild in the above description, the
control program signal separated by the decoding circuit 78 is converted
into anal og by the DA converting circuit 80, the control program signa

in digital formmybe directly input to the control signal converting
~circuit 84 and_be assocjated with the control signals. 7 June 2005 52
Subsequent | y, aabsgquenily areonstatiph of efmassagiegbpparsns M tonfimiredescr i bed.
Fig. 22 is a_bl ock diagram showing a configuration of a control system of
this al t'é?mhed@t@vamﬁéqe desceibodn RafeFiigg t@ Pigs. i9do s aguser loagpthiat us | F
of this alternative exanple, a CD player is used as the external sound
sour ce A-Daff impha Gl plagiey dalandusabedts brdesitedemGBicybiaye by Ahe opetitiut to  t he
speaker and is directly input to the control signal converting circuit 88

i ncl udedmiodesetiong noit Bkvi Teerg thefudehissaras ptybalcky eTR¥RING, he Fragneont r ol
signal converting circuit 88 allocates signals of L channel and R channel
of the i3@of thamiusis pigealwitle thessagohgroppani! dreneqabatialy 86idi8m the
conponents of the signals wth conponents of the control signals. For

exanpl e, CDHES byl piaybaclohead (7 and deaddef by thoapsedingRsrcRicranngt 1 t he
~audio signal is associated with a voltage of the control signal. According

to the aimlieptlss gnadic piece.is seyiantd frogd thd8oits] SroghhRCgnilér pgeed of the
massagi ng operation varies. In addition, the nassagi ng “operations of

Sound 0F the L anrnel and R ChEaRa e s Rt oA IS Ao B e 0,
: guration,”the user
feel s vaD/Ausni@SEROLINE1IOBO! hd BRS sAEGOFEbrRGehBnF UM 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
generates the control signals so that amplitudes of the input control program
signals are -associafed 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.




As a further alternative exanple, in Figs. 19 and 21, the gy@%ﬁaﬁbgge and
the control program associated with the nusic piece in Fig. are stored
in separate tracks of the CD 76, and the playback head 77 nay read them
simul taneously and input themto the 82coding circuit 78. Wth this
configuration, the same effects as described in the above enbodi nent are
obtained. As a further alternative exanple, as shown in Fig. 19, a control -
program signal is nodulated into a supersonic region and bypasses a nhoi se
removing filter, and the nodul ated signal is conposited with the audio

si gnal and i n@bdeguently; an-alternative exarplecof2biibembadirhencwilt bel devi ce 86
where the control programsignal is separated fromthe audio signal and

denodul adesdribedd Fie Idisedbloaketiagiag ahoiving ameafigachtion of 4 kentrobnt r o
signal. Wth this configuration, the control program signal and the audio

si gnal - agyetdrnaifahld dlestniakive eghnigle. SAeehbwhen MghRe| inenndsshitg 23 is a
bl ock di agram showi ng a configuration of a control systemof a nassaging

appar at ugpaaalisi FoftRistaltdrhbbive eRedipie s Cof ?lhﬁ}ér B esknds thyettetesl.  Fig.
24 i's a view showing a rel ati onship between tracks of a video tape in Fig.

and ghpsSwTe ethd AnlhRlib %@ﬁ% SSJW 8bth t'ﬁe%D%?}lﬁ@r A3s 8u I C

view of the video tape and Fig. Is a table. g. 23, the sane

ref er enggenip@akal andss difeeas _hﬁﬁuﬁ&the]&rﬁﬁﬁl%gﬁl%n%éﬁﬁlg)&r&ﬂ’t rgspondi ng
parts. As shown in Fig. 23, in this enbodi nent, the video deck is used as

e ShTRERRL OGSt R A0 oyt e SOy vock
ter m nal ;2 QBri@fg Bircuit 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
piece, 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




massagi ng apparatus 1G and a control program signal 503 ouym{{ngﬁg&the

pl ayback 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
massagi ng apparatus 1G An operationS@ode setting unit 94 is connected to
the control signal converting circuit 92. In the other respects, the
configuration of the mnassaging apparatus Gis simlar to that of the
massagi ng apparatus in Fig. 7. Referring to Figs. 23 and 24, in this
enbodi ment, a specific video tape 95 is used. In the video tape 95, audio
tracks file eomdrolilgvinedhts oviherdi thesiopted] pobgnane signal fmsepratediirohetlie channel
and video tracks for storing video signal of three primary colors, R G
and B, aaadissigndlmndremedbladedmand thexdemedtulzed signial R cdBvertddn® fer

vi deo, the control program signals of the kneadi ng operation, the 7 June
2005 S54cardpyisignalpeiéth tnis candigtinetion, thatdomitrod peogane sighad asidahed. The
control program signals are analog signals created as associated wth the
~audi o siandib signdllzee temreniteedndiroaghithe Bhghe Bde. The control signal .
converting circuits 92 generates the control signals so that anplitudes of
t he i npUEmbaatin@nty$ ogram signals are associated with notor voltages and
outputs the signals to the drive circuits, as in the control signal
converting ci rRigi23 8a blodk diaghfin shovihg el oifigraies of & @Bnti®l spdtBid aF to
that of the fourth enmbodiment. In the nmassagi ng apparatus 1G wth a

desi r ed wirgeRagiapapParhnadedopling!tbe fifildembdikent oPiRRR6&SHeERSon. The

audi o signal stored in the audio tracks of the video tape 95 are input to

‘the speakgr227s 4R ghowiie: RrébBakhirestv@in ttidks 5ifa0f‘iHEB %ﬁ@ﬁ@# 287,

nmusi ¢ of converted audio signal is délivered. Meanwhile, e control

P08 e bk o ekl el g Aol s shiamiore,age, | 1o
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
is used. In the video tape 93, 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




The control signal converting circuits 92 generates the contjghe 8b@8al s so
that- anplitudes of the input control programsignals are associated with
notor voltages and outputs the control signals to the drive circuits. '
Thereby, the nmassaging operations accwtding to the control prograns
created according to the nusic delivered fromthe speaker 27 is perforned
on the -user. In accordance with this enbodi nent, using a player of the
storage nmediumthat contains conposite audio signal in analog formas a
sound source, the user feels massaged according to the nusic. In the

~ al t er nat faRPIBgARSration nd/ thivvibraiien operadipnoareptonddd e Thei domttol prégram
exclusively for the control prograns, the playback head 91 nmay be _
conf i gur egneds arcanalogtsigrials oradied s asksciatattwitht thieenidio sigrad deitier capabl e
of outputting an inmage and voice of the video nmay be installed instead of
t he speakemeananyier bs in Fipe2 20Mhe &mirdli sigreardongertiig cifcuitho2ysaerses f eel

massaged according to a video imge as well as nusic. Instead of the
speaker #Hse eostvohsignalsmat theaamplitudet of thé dvgut esrasipreptsm § afl@Vi ces
capabl e of converting an audio signal into audio may be used, including an

ear phoneassodisted phidh enotandoltdiges| dricboutgifts €€ sighald® theldfveaSrcitd! hy fn SOUr ce
I n the above enbodi nent, other drive sources such as an actuator nay be

used. | neheeshiobl dieal ¢orBresiing sironit84 i PlgeAbNITHE fbiRvidpRraiked ment
ot her multiplexing methods, such as frequency division, may be used.

I nstead siimildyetoGBat anthd hRuvh éathddBRRnas the data storage mediumin the

above enbodi nent, other data storage nedia may be used, including a

magnetic tapein ihef inaxsdYiAg Gipparafus B dwithSE dedirddvideb 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
ampiitudes 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




Instead of the D.C. notor as a drive notor in the above enbQgifepbgsan
-A.C. notor maybe used. In addition, the nunber of notors for massagi ng
operations is not limted to three, but two or less, or four or nore notors
may be used according to the kind of 3he nassage. Nunerous nodifications
and alternative enbodi nents of the invention w |l 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

t he purpose of teaching those skilled in the art the best node of carrying
out the e ennfighration theuiser sanfee asshgent hocardiangitoa videodtriege amayelbe
varied substantially w thout departing fromthe spirit of the invention and
al | nodas peagicons which cone within the scope of the appended clains are
-reserved. [Industrial Applicability] --------- -------- R -
© 7 June 2005 H@stearbefsthgi spgahppas atsosref otifpritplevieribh thewditveon is useful as
a massagi ng apparatus of a chair type, a bed type, or the like. 7 June

2005 57erGbativBents, othereddvibsafapaiblabl atvertii@anandiesigeninel Ands
massagi ng operation in a nassagi ng apparatus by operating a conputer

havi ng dinsiyl eyuseyiaciudihg AAWarphBAESa hefdikorsd, 2avd iR BEeps of . arrangi ng

and displaying a plurality of nusical sheets on the display neans;

di splayi ng a rustceal oftbemotorRises five REufcdinS@Rl AoveehoMmeintPhRfe ON
drive sources such aé 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]




one of the plurality of nusical sheets; and witing a nusigthqg§ 05
correspondi ng to the nassagi ng operati-on on another nusical” Sheet of the
plurality of musical sheets by using the input means. 2. A nassagi ng
apparatus conprising: a massagi ng necbhé&ni smthat gives a nechanical inpulse
to a body of a wuser to be massaged; a notor for driving the massagi ng
mechani sm and a control device for controlling an operation of the notor,
wherei n the massagi ng nechani sm has a nmassagi ng el ement connected to the
notor so as to be displaced periodically at a frequency |lower than a
frequency of Avmddsaginigappastisgef theprascmrinsecionisygsdfal abe mpsvagingn of
the notor, and the control device includes a waveform converter having a
snoot hi napparatasiof a @hdin typepatbieduype, drothedilse t he wavef orm converter to
convert an audio signal input froma sound source into a control signal
for controlling the operation of the notor and control the operation of
the nmotor using the control - signal output fromthe waveform converter. 3.
A massagi ng apparatus conprising: 7 June 2005 58 a nassagi hg nmechani sm
that gives a nechanical inmpulse to a body of a user to be nassaged; a
motor for driving the massagi ng nechanism and a control device for
controlling an operation of the notor, wherein the massagi ng nmechani sm has
a massagi ng el ement connected to the nptor so as to be displ aced
periodically at a frequency |ower than a frequency of




a vibration nassage operation according to the operation of7 Jinge popgr, and
the control device includes a waveform converter having an integrating
circuit and is configured to cause the waveform converter to convert an
audio signal input froma sound source into a control signal for
controlling the operation of the nots and control the operation of the
not or using the control signal output fromthe waveform converter. 4. A
massagi ng apparatus conprising: a nmassagi ng nechani smthat gives a
mechani cal inpulse to a body of a WM 0 be massaged; a notor for driving
t he massagi ng nmechani smy and a control device for controlling an operation
of the notor, wherein the massagi ng nechani sm has a nassagi ng el enent

connect gd t OAtIlﬁ‘éthd@(Bt%reéﬁngﬁ ﬁl%%%xs@érﬁ%ﬂng%é&%ﬁ?ﬁgé $lye1aﬁo§_i£ Lequency

| ower than a frequency of Vi b on nmassage-operat’l oh ‘according to the
oper at i amhgingtagpeiratus By Optheingantsabutavhaeng AEplee meanway Rl @pit
converter having a waveform converting circuit that converts a waveform of
an audi mesinghadmpmsirtg fhreosteps ofound source and a bias circuit that adds or
-renoves a signal having a constant. value or a signal having a regularly
varyi ng val udesesis W‘gﬁﬁlféﬂaﬂﬁﬁlai plysalityrof anusicglyshecsy op the isHaY he wavef orm
converter, and is configured to control the operation of the notor using a
cont rol néqaélrsfal output fromthe waveform converter through the bias

circuit. 7 J i y@i@g :0g: ny one of
Clainms 2 to Q?f%ﬁ§9§35§§3?35§§?8ggﬁﬁ%?ﬁﬁgggﬁﬂggé%a |c(¥g%%%£%§%8€%hd si gna
sel ect i pge bhtlte phadlifidfaniiklcheshddiatakel ects and passes a frequency band of
the audio signa?.

writing a musical note corresponding to the massaging operation on

another musical sheet of the plurality of musical sheets by using the input

_ means.

2. A massaging apparatus comprising:

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

a motor for driving the massaging mechanism; and

a control device for controlling an operation of the motor, wherein

the massaging mechanism has a massaging element connected to the
motor so as to be displaced periodically at a frequency lower than a frequency of
a vibration massage operation according to the operation of the motor, and

the control device includes a waveform converter having a smoothing
circuit and is configured to cause the waveform converter to convert an audio
signal input from a sound source into a control signal for controlling the
operation of the motor and control the operation: of the motor using the control

signal output from the waveform converter.

3. A massaging apparatus comprising:




6. The massagi ng apparatus according to Claim5, wherein thenspeoobsC
frequency band signal selecting unit includes at |east one of a | ow pass
filter, a high pass filter, and a band pass filter. 7. The massagi ng
apparatus according to Claim4, conprising a gain adjusting circuit

provi ded downstream of the waveform &dhverter, for increasing or
decreasing an anplitude of the control signal output fromthe waveform
converter. 8. The nmssagi apparatus accordi ng tq arlll){ one of Clains 2 to
4, Wherei n  FHBANAERE [ S ged ROy YU HEPEGhPr | 51 ng:
an operat.i i.ng unit that changes and sets the operation node of
t he nas;ﬁgafoﬁogﬂgnegrg%%%%é#h by switching of the control signal output fromthe

wavef or m conyehbgyr thP LR M Ghasddin PRRIALLRAM e setting unit being
configured to switch the control signal by changing and setting the

wavef orm coaushitel debice Thecirassiigy Ag @patiah b tlae amtol, RghdreinCl ai m 5,
wherein the notor includes a plurality of notors, further conprising: an
oper at i on notlee gesshgiggunethartism ldma gesssagihsdemenh eonpented totherode  of
t he massa(%ieng mechani sm by switching of the control signal output fromthe
wavef or FEBhHSePedP beglisplaceshperiodicaly gparfmqushcydeesEas & FegHFIChHEl ng 7
June 2005.. 60. configured to.switch .the cgntrol signal, b hangi ng and
set 11 ng T HE S aT P eSOV RIEY RGBTl T BRIBY L LPE TG T st ti ng a
filter. 10. fhe /RssB@i% ARRAMA G a060PhUR TR Gh eﬁiﬁ{teéraﬁfn t her
conprising an operation node storage unit for storing plurar kinds of
oper ati efciR@esl is hEgeHd t@uarahatwaRsmRS eoaRitding dodiverti:h &adiol gured to
sel ect the operation

signal input from a sound source into a control signal for controlling the

operation of the motor and control the operation of the motor using the control

signal output from the waveform converter.

4. A massaging apparatus comprising:

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

a motor for driving the massaging mechanism; and

a control device for controlling an operation of the motor, wherein

the massaging mechanism has a massaging element connected to the
motor so as to be displaced periodically at a frequency lower than a frequency of
a vibration massage operation according to the operation of the motor, and

the control device includes a waveform converter having a waveform
converting circuit that converts a waveform of an audio signal input from a
sound source and 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, and is configured to control the
operation of the motor using a control signal output from the waveform

converter through the bias circuit.




node fromthe operation nodes stored in the operation node7s§@h@@eognit and
swtch the control signal according to the selected operation node. 11. The
massagi ng apparatus according to Claim8 or 9, wherein the operation node
setting unit has an operation portion with which an operator enters the
operation node. 12. The massagi ng ap@® atus according to any one of C ains
2 to 4, wherein the massagi ng nechani smfurther has a vibration notor with
eccentric weight added to an output shaft thereof. 13. The massagi ng
apparatus according to any one of Clains 2 to 4, further conprising an
i nput termn f Y h di jognal fr he. _soun source
through%én eﬁ@%ﬁﬁ?%&%ggr%ba%ﬁ#u§?§§¥€§6?F%“% 8%?§ u%ﬂgg%%ﬁ?ging: a
massagi g Meghapbstibl ddticdintBided A8EEANE GRbubARHb&Ed bRl RORYiRL it user to
be massaged; a notor for driving the massagi ng ‘nechanism and a contr ol
devi ce havirgomfittet thaigetortopad alasess affrdduenspband oMilks auidio’sighae 2005 61
t he massagi ng nechani sm has a massagi ng el enent connected to the notor so
as to be displaced periodically at a frequency |ower than a frequency of a
vi bratign naéggge operation according.to the operation of the_notor; and

I

the confro IBESHEHRPROHPFGuRePTHR v & erreib hpeRisilin si gnal
o consataRef BARE Hdiy MRLAnd BTN EngsARE ol R BeSP MG B souna

out put helevHess ffkGTWAl £Ba AW Pa8s Kikel ] St€ned to by the user, and the contro
program Signal, the control “program signal being created to cause the

massagi ng

7. The massaging apparatus according to Claim 4, comprising a gain
adjusting circuit provided downstream of the waveform converter, for increasing
or decreasing an amplitude of the control signal output from the waveform

converter.

8. The massaging apparatus according to any one of Claims 2 to 4, wherein
the motor includes a plurality of motors, further comprising:

an operation mode setting unit that changes and sets the operation mode
of the massaging mechanism by switching of the control signal output from the
waveform converter to the motor, the operation mode setting unit being
configured to switch the control signal by changing and setting the waveform

converter.

9. The massaging apparatus according to Claim 5, wherein the motor
includes a plurality of motors, further comprising:

an operation mode setting unit that changes and sets the operation mode
of the massaging mechanism by switching of the control signal output from the

waveform converter to the motor, the operation mode setting unit being




mechani smto operate according to the audi o signal, and to7capid gboshe
operation of the notor using the converted control signal, wherein the
conposite audio signal is configured such that the control program signa
is advanced by predetermned tine with respect to the audi o signaland the
control for the operation of the not®0O according to the control signal into
whi ch the control program signal has been converted is advanced by a

Gl Gnal - CPBPRLEIBRTTIS T G SBUHR SHEbY Bkl 16 soRats SR medi um
h i | X ¢
that copialdiang £NN Bld ALY FEESALSH L@ineGPRio!l an operation of a motor

i ncl ude nassagi ng appara 0 caus € ‘'massagi ng apparatus to
perform a massagi ng operation according to an audio signal representing an
audi o product, the control programbeing read fromthe data storage nmedi um
by a datla. pl akbackssdgitigtepmard tushctorfimgatoddiairmn @ or pofuirtlosr @mprisiagsagi ng
appar atus, wherein the control programis created to allow the control for

t he operatdperatiin mede stotage Wit e Haning pbarabkindcefaperatioednedase wit h
respect to the output of the audio siignal to the sound. out put,K device on

time axMECKR the oprmtian mogerseEimghaH 1S cABigUEHdSfosy the @BFEOR i ng t he
audi o pro . STRACT. An Lect qf. the present_invention is Lo.provide a
o AR Eetatiqe Pack R S B RARRL Y Sl el 689"

massagi g appar at G _ (
nusi ¢ SQRICR tRDBoREET Skl ABDPE9E WithD BREaR] SpdbligAREGador e ef fectively

based on these. A nmassagi ng apparatus of the c?)E?esent I nvention conprises
massagi ng nechanisns (4, 5) that give nechanical inpulses to a body by
driving notors (5a, 10, 11), and a control device (13) that controls
oper at i dhs oTh¢ hmssegimgsappHretuscartordingdellesn G1&) 9, cohprdis élse a wavef orm
converter (18) having a waveform . . . .

operation mode setting unit has an operation portion with which an operator

enters the operation mode.

12. The massaging apparatus according to any one of Claims 2 to 4, wherein
the massaging mechanism further has a vibration motor with eccentric weight

added to an output shaft thereof.

13. The massaging apparatus according to any one of Claims 2 to 4, further
. comprising an input terminal for receiving the audio signal from the sound

source through an electric cable.

14. A massaging apparatus comprising:

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

a motor for driving the massaging mechanism; and

a control device for controlling an operation of the motor, wherein




converting circuit for converting a waveform of an audi o si7gmahe ROpBt from
a sound source (A), such as a snoothing circuit, a differentiating
circuit, or an integrating circuit, and a specific frequency band signal
selecting unit (17) having a low pass filter, a high pass filter, and a
band pass filter. In accordance w thhh control signal output fromthe
wavef orm converter (18) and the specific frequency band signal selecting

unit (17), ”{ﬁ operatjons of the tors are. controll ed.
e massaging mechanism has a massaging element connected to the

motor 8o as to be displaced periodically at a frequency lower than a frequency of
a vibration massage operation according to the operation of the motor; and

the control device being configured to convert a control program signal
included in a composite audio signal which is input from a sound source and is
composed of an audio signal output to a signal path reaching a sound output

- device from which audio is listened to by the user, and the control program

signal, the control program signal being created to cause the massaging
mechanism to operate according to the audio signal, and to control the
operation of the motor using the converted control signal, wherein

the composite audio signal is configured such that the control program
signal is advanced by prede_temiined time with respect to the audio signaland

the control for the operation of the motor according to the control signal
into which the control program signal has been converted is advanced by a
predetermined time with respect to the output of the audio signal to the signal

path reaching the sound output device.

15. Adata Storagé medium that contains a control program created to
control an operation of a motor included in the massaging apparatus to cause
the massaging apparatus to perform a massaging operation according to an
audio signal representing an audio product, 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 control for the operation of the
motor to be advanced by predetermined time with respect to the output of the
audio signal to the sound output device on time axis and is stored together with

the audio signal representing the audio product.
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ABSTRACT

An object of the present invention is to provide a massaging apparatus
that faithfully incorporates rhythm or melody of a music source and perform
massage with accents arranged more effectively based on these.

A massaging apparatus of the present invention comprises massaging
ﬁechaxﬁsms (4, 5) that give mechanical impuilses to a body by driving motors (Sa,
10, 11), and a control device (13) that controls operations of the motors. The
control device {13) comprises a waveform converter (18) having a waveform
cbnverting circuit for converting a waveform of an audio signal input from a
sound source (A), such as a smoothing circuit, a differentiating circuit, or an
integraﬁng circuit, and a specific frequency band signal selecting uﬁit (17)
having a low pass filter, a high pass filter, and a band pass filter. In accordance
with a control signal output from the waveform converter (£8) and the specific
frequency band signal selecting unit (17), the operations of the motors are

controlled.




