1 DESCRI PTI ON TI TLE OF | NVENTI ON: HI GH FREQUENCY TREATMENT DEVI CE 5

TECHNI CAL FI ELD [ 0001] The present invention relates to the technical field
of a high-frequency treatnent device which treats the skin by applying a

hi gh-frequency signal to the skin. 10 BACKGROUND ART [ 0002] A hi gh-frequency
treatment device applies a high-frequency signal to facial skin, skin of
the hands and feet or the |like so as to satisfy the requirenments for
anti-aging, acne cure, treatnment of spots, freckles or other skin problens
15 in order to produce a nore bedttdFIPISIN. This kind of hi gh-frequency
treatnment device is disclosed for exanple in Patent docunent 1. [0003]Wth

cur ront - oy Png” st MHaR EEPR et BN o LRGSR nput operati on.

a prescribed electric pressure is applied between el ectrodes for

ski n- cont rdi y, a weak electric current is supplied between the
electrgdeg%&ﬁyc ggogggg the user's skin. The current-carrying 25
stinul ati dA08AAbI es dfiee trrgaeoi da@viehs ighorerafiefohedtBef FBERDIFBE

produci ng rheaut bul gkiR- r PRYGE AR AXRAMNENT RATRNT JOCHVENE 23] Q0R4]
skin by applying a high-frequency signal to the skin.

10 BACKGROUND ART
[0002] A high-frequency treatment device applies a
high-frequency signal to facial skin, skin of the hands and feet
or the like so as to satisfy the requirements for anti-aging,
acne cure, treatment of spots, freckles or other skin problems
15 in order to produce a more beautiful skin. This kind of
high-frequency treatment device is disclosed for example in

Patent document 1.

[0003] With the conventional high-frequency treatment
20 device, when a current-carrying stimulation mode is set by a
user with an input operation, a prescribed electric pressure
is applied between electrodes for skin-contact. Accordingly,
a weak electric current is supplied between the electrodes
which contact the user’s skin. The current-carrying
25 stimulation enables one to provide the aforementioned efficacy

for producing beautiful skin.

PRIOR ART DOCUMENT
PATENT DOCUMENT
30 [0004]
Patent Document 1:
International Publication No. W02006/131997

SUMMARY OF THE INVENTION
35 TECHNICAL PROBLEMS

[0005] Electrodes of a conventional high-frequency



Pat ent Docunent 1: International Publication No. WX006/ 131997 SUWMMARY OF
THE | NVENTI ON 35 TECHNI CAL PROBLEMS [ 0005] El ectrodes of a conventi onal

hi gh-frequency 2 treatnent device are positionally-fixed on two points.
Accordingly, it carries the danger of causing burns or other accidents,
when the high-frequency signal is applied to the skin excessively (for
exanpl e, when the high-frequency signal 5 is applied nore than 0.1 to 0.3
WcecnR in cycles of 4 to 10 seconds). [QQ06]In order to solve the problens
describedtéBBQ@?HFh%et#%%eﬁﬁeiﬁﬂﬁﬁﬁ%Qﬂ?%%ﬂ7§h§e§n8nt6WPnHPBP§Sthe excessi ve
10 hidgh- f A@au@gwgﬁygr@i cﬂ&gﬂe@am@nda@géheoslﬁawmq hatr e ons ot[m’hecrrt her
accidents can be prevente rom.occurring. SOLUTLON TO P E 7] The
high-freqagﬁ&Qe?Fgat%%$R it TR ST, ytglf§a%hésp€5§§%?higbegggon is
conpri sedsifnaesigrmlvajendratri examebns wieinc hhgdniertat fose quarti gh-sfigagdency
signaly a;pabiroof Lergipal,aeans whi oh ARPIES i hheyBigh- bt equepcyosi gnal
generé%ed y Re sSignal “generation neans to skin, ind a current-carrying
regi on chamgenseans whi ch changes the current-carrying region between 20
the positional region of the pair of term nal nmeans on the skin while the

hi gh-frequency_signal_is being applied. [0008] The current-carrying region
change neéﬁ@oéﬂ t he Hﬂgﬁr@?édﬁbﬁegv?F%%ﬁé%ﬁﬁl i écﬁF%Fﬁé%%?@%e ©

inventionpk8sent invention allows one to inhibit the excessive
10 high-frequency signal application to the skin so that burns or

other accidents can be prevented from occurring.

SOLUTION TO PROBLEM

[0007] The high-frequency treatment device according to
15 the present invention is comprised of a signal generation means

which generates a high-frequency signal, a pair of terminal

means which applies the high-frequency signal generated by the

signal generation means to skin, and a current-carrying region

change means which changes the current-carrying region between
20 the positional region of the pair of terminal means on the skin

while the high-frequency signal is being applied.

[0008] The curren€¥carrying region change means of the
high-frequency treatment device of the present invention is
25 comprised of a power transmission means which changes the
position of at least one of the pair of terminal means on the
skin when it is activated and a control means which activates
the power transmission means while the high-frequency signal
is being applied.
30
[0009] The current-carrying region change means of the
high-frequency treatment device of the present invention is
further comprised of a current-carrying condition measurement
means which measures a condition of the high-frequency signal
35 application and the control means which measures the

current-carrying condition by means of the current-carrying



25 conprised of a power transm ssion neans whi ch changes the position of at
| east one of the pair of term nal neans on the skin when it is activated
and a control nmeans which activates the power transm ssion nmeans while the
hi gh-frequency signal is being applied. 30 [0009] The current-carrying
regi on change neans of the high-frequency treatnent device of the present
invention is further conprised of a current-carrying condition nmeasurenent
means whi ch nmeasures a condition of the high-frequency signal 35

appl i cat i cAndntivhencontralemearsinshivbenneasueest tdree o rtéret et wifng

condi {i o BYIE@0S 0L, L Nes GHEF SNt EANNING crd veoRd Lhh pegasur erent eans

when at | east one o e palr of termnal nmeans is noved and then activates
the power LERPBABHESEPD MORESNEh SthEh St HE TV Siftreamndy F Ay okl tiedT edaches a
predet er mungdegtat emni L0919t fte | €east one of the pair of terminal neans of

t he hhgh-frequency treatment device of the present invention is rotatably
pl aced”centering a rotating shaft which is in a direction that penetrates

t he skin. [Theopower tatansmisssboa d treansirovdt esrmind bastarone fofthiehe pair

of term nal. means around_the rotating shaf en Jt_ i ' .ed. .[.0011] The
ot her oneﬁéggfﬁge%%??c%ft %?%?%%?(%%%ﬁ%EgF;ﬁ%%’%feseﬁ? %%%%égﬁgﬁﬁfs
t r eat ment ré¢éuieblpf Pl heepresemrinyenticdrating Hhaditascdd cdn ishé Iy 6t at i ng

shaft. [0Q12LAt;LgashaPNSe 9ft the Paiie Ak ikl Ml JRANS r@hstfi@sion
hi gh-frequency treatnent device of the present invention is forned as a

rotatthg BEaYSWIREH 9D ekht B229h OPReC 5 IGNE. PThE Pokermingd Reas A¥h neans
rotates athkeasta@hggofhihe paéd Of teradtialavwans when it is activated.

[0011] The other one of the pair of terminal means of the
high-frequency treatment device of the present invention: is

15 placed on the rotating shaft.

[0012] At least one of the pair of terminal means of the
high-frequency treatment device of the present invention is
formed as a rotating body which rotates on the skin. The power
. 20 transmission means rotates at least one of the pair of terminal

means when it is activated.

[0013] Either one of the pair of terminal means of the
high-frequency treatment device of the present invention is
25 provided with two or more switching terminal means which are
independent of each other and apply the high-frequency signal
generated by the signal generation means to the skin. The
current-carrying region change means is provided some means as
follows: a switch means which switches the switching terminal
30 means which applies the high-frequency signal when it is
activated; a current-carrying condition measurement means
which measures a condition of the high-frequency signal
application; and a control means which measures the
current-carrying condition by means of the current-carrying
35 condition measurement means when the switching terminal means

is switched, and activates the switch means when the



[0013] Ei ther one of the pair of term nal neans of the high-frequency
treatnent device of the present invention is 25 provided with two or nore
switching term nal neans which are i ndependent of each other and apply the
hi gh-frequency signal generated by the signal generation neans to the skin.
The current-carrying region change neans is provided sone neans as foll ows:
a switch means which switches the switching termnal 30 means which applies
the high-frequency signal when it is activated; a current- carr¥|ng

condi t i oncreaSUF eFRREY HEAMPIWHI P meRswhes a esrdetrsmiopd; Rate

hi gh-frequgpey) si gnalrapph '1QaE>!EOE‘er1ﬁ;[‘1§iaP e Jf %@nm@m@&eqaaauryes the
current-carrying condition means of the current- carrg & 35 c%ndltlon

nmeasur emeh¥ SAEEASE %ﬁ%ﬁ‘?ﬁ@f§ﬁF%Eﬁ?ﬁﬁnFe%%ﬁ?ﬂﬂ1‘ﬁbéﬁspfgv
aCtIVateSothﬁmﬁ%@h@hCHEﬁ@StMﬁﬁﬂuﬂhQeaﬂs&ﬂtﬁﬁﬂerain&epgndﬁmﬂKﬁieacheaches a

pr edet d sta 014] The. pair_ of term_nal eans t he, hi gh-frequency
treat gg%Fcﬁn%fa?%gy%ﬁ£ gﬁﬁﬁ}ﬁ&é %01 SlﬁrOV|8e8e Fﬁgtag g?ennre
smﬁtchlngsngnaingéneﬁamSOWquHnsnta ithee pdridenfThef ceackns-otheyiaad apply
Lhe Nigh- LEEAUSNGY M SR deNer A o0l iy W12 SLOAB! ndenST A N RANS ol 0 L he

skin. The current-catrrying region ange nmeans Is provided wth sone neans
as foIIom@alé<ﬁéﬁwl@ﬁhSM$%%%VﬁﬁéﬁslﬁMRbﬁuﬁéCﬁﬁé@éﬁo@éﬁpésb%ﬁdﬁh@aﬂé t he

pair of t@fﬂt@@ﬂnlﬂgmﬁew a%vutmecs:ﬁé@e 3l tsmrt@mh@r Fiftali naeansak@ which

apply the h-freque to the Skln actlvate .a

curréH% cﬁBF%Vn@pEﬂﬁdﬁF¥ g%eggﬁﬁéﬁgﬁy ﬁéﬁﬂ% C%P?mékﬁﬂ c&ﬁdltlon

of the hi ghtiveguency signait-apgddtciaty arinddnd oa m@asmmbm@ﬂanmewhsch

nmeasur es tge gurrent - cgr{gg(%%Q%_dltlo% Q%h %3 %Eehggnﬁgr gg& -garrying 15
tchi ng“ter an

condi ti on"neasur efBAt - freans SW SIS sw tched,
and activapepsiattieastamhes ofortthes lswidasts nidied wieasuries ¢dver ent - carryi ng

condi t i Oncﬁﬁﬂgﬂesc%_ﬁ%ﬂﬁfd@érﬁiﬂﬂﬁﬂ 5 Meins2G e Q@%S]cyi%etﬁ'thafrWCi%%ncy

treat nent devi ce of resent 1 nvention is conpri sed sone nmeans as
fol | obs: sogﬁgﬁapng@r@%qwtn@aﬁgsmeah t@@néwat;%ellﬂﬁet@ﬁw%lr dgaéicy

si gnal ; 31§asmhtqfhetcgr éf:ldf{'%i'ctmm_%sm q@aampém@ﬁftﬂﬁe_ Ismgmchr@@amwesu Ignal
generate t he signal generation neans to.the skin; si gna
90D | cat | BRECONEFOT (B Wi I So o s ns o Py e g et
hi gh-freqeeaty.signal application so as to control the high-frequency
signal application based on the result thereof. [0016] The signal

application control neans of the
20 [0015] The high~frequency treatment device of the present

invention is comprised of some means as follows: a signal
generation means which generates the high-frequency signal; a
pair of terminal means which applies the high-frequency signal
generated by the signal generation means to the skin; and a
25 signal application control means which determines suitability
for the high~-frequency signal application so as to control the

high-frequency signal application based on the result thereof.

[0016] The signal application control means of the
30 high-frequency treatment device of the present invention is
provided with some means as follows: a motion sensing means
which senses movements of the pair of terminal means onto the
skin; and a control means which controls the signal generation
means so as to increase the level of the high-frequency signal
35 above a specified threshold value while movements of at least

one of the pair of terminal means is being sensed by the motion



30 high-frequency treatnment device of the present invention is provided
with some neans as follows: a notion sensing neans whi ch senses novenents
of the pair of term nal nmeans onto the skin; and a control means which
controls the signal generation nmeans so as to increase the |evel of the

hi gh-frequency signal 35 above a specified threshold value while novenents
of at least one of the pair of termnal neans is being sensed by the notion
sensing neans. [0017] The control neans of the high-frequency treatnent

devi ce of SERéLpPeSeAlSt nvention controls the signal generation neans so as

to decreageotihg | eveltif cbhe rBighediequenny 13ignatrapbhalowtirketspeei fied

t hreshol d val ue wﬁe% novenents of the pair of t %ninal qfans ha%g become
undet ect abf&16§ Thé Fo?T oFcRendivVhAg ﬁ@ﬁn%?n?rdb]l%? fie® Tt T J° e dns OF t he
hi gh-frequeney &6 eat tendedfcaevicbe dDévéhe Prhsentgh-nuerntieorcy s ifamatther
conpri sed, of rent-carryi ondi ti r t a i .easur es
he condi PEORToT e RS Grers BRUEARy b BANr ooy I ehr oA WEr o Genants. of
the pair off terminal means have become withdtasitadiee byy thige Mestliodn sensi ng
nmeans, the.canhfolARaNS 15 neasures the current-carrying condition by
means of the current-carrying condition nmeasurenment nmeans. Subsequently,
when the current-carrying condition reaches the predeterm ned state, it

control s tlheisignal generahitedineanss ST aset 0igiect eageeride drevelneft t he
h oh {peadency. s gngl belov he, specl .8 20 {frisshel govalisr d0%io] The
current-carrying condition measurement means which measures
the condition of the high-frequency signal application. When
movements of the pair of terminal means have become
undetectable by the motion sensing means, the . control means
15 measures the current-carrying condition by means of the
current-carrying condition measurement means. Subsequently,
when the current-carrying condition reaches the predetermined
state, it controls the signal generation means so as to decrease
the level of the high-frequency signal below the specified

20 threshold value.

[0019] The signal application control means of the
high-frequency treatment device of the present invention is
provided with some means as follows: a contact sensing means

25 which senses contacts between the pair of terminal means and
the skin; a current-carrying condition measurement means which
measures a condition of the high-frequency signal application;
and a control means which controls the signal generation means
so as to increase the level of the high-frequency signal above

30 the specified threshold value when a contact between the pair
of terminal means and the skin is sensed, and then control the
signal generation means so as to decrease the level of the
high-frequency signal below the specified threshold value when
the current-carrying condition reaches the predetermined

35 state.



hi gh-frequency treatnent device of the present invention is provided with
sone neans as follows: a contact sensing neans 25 which senses contacts
between the pair of term nal neans andgthe skin; a current-carrying
condi ti on nmeasurenent neans whi ch neasures a condition of the

hi gh-frequency signal application; and a control neans which controls the
signal generation neans so as to increase the level of the high-frequency
si gnal above 30 the specified threshold val ue when a contact between the
pai r of tdOfAal nearBharaidned Spopd licgtdensedntand mAensceAt EBE the signal

gener at i O ;IBARS «SQASyt OrdechSasadhe-d eveledf dhe hitgh-ivieequency ssi gnal
bel ow t he specified threshold value when the current-carrying condition

reaches t REOYAEGEt B naam358eat®. 25 6E PP ‘THe IV FFAC EFAGYEAE on cont r ol
means of thedhitgbnfhegsenayeit eabmeniyh dey ige Dfrdsha poraedionhnventheon is

provi ded w.t one neans as follows: .current-carrying, condition

neasur mvﬁﬁgﬁéiﬁ@wﬁﬁﬁ %%%%f@p\gﬁl&cﬂ%&i%’oﬁngfat%%ggr I gh: nrsed'ﬁléﬁély si gnal
appl i cati @ontandsatcentiglalmgansrehioh weomis clussht hbasi gnah gendreatslon neans
such that t.he | ¢ f . high- i IS d bove

t he specifﬁggﬂ?ﬁ?ggkg¥%L¥%Iﬁéygﬁﬁggguéégggﬁgg%Féi%g?%%n |%i ﬁﬁﬁgﬂgégsured
by neans d¢hresgoddryahte caheydwg asonmilanon Neeaeud Bl TfeBfA3su1ed kher eas

when currepbnGabkytRg eQPdihi 08a Pagi fgachad g MedelRimEfiecestal,e, the
| evel _of the high-frequency si I

gnal s decreased hel ow the specified
t hr esh®l d "W&EGES PH621FFRECRBATF BF Y PRANCHH i qthFFﬁgﬁﬁﬁ % reatnent 15
devi ce ?f pﬁ:@aemé@ﬁ@ntedimaaf&,i @nengaseur es %@Wﬂg@lﬁtf{@alﬁlreyﬂdygv\;t@mﬂi tjislon b?/ f
means of the current-carryjing condition .nmeasur.ement. neans en the level o
t he high-f@gﬁﬁgﬁgé é?gﬂglgéﬁpFP%%%#%%Qi%hreﬁh%ﬁéxi?%ﬁﬁtwvthe speci fi ed
threshol d value, and then controls the signal generation neans so as to
| ncr ease 2{%0?&? 'eve'mﬁé dohe Ahohafrequengy signat-abovecthe shegddd ed
threshol d val ue when the current-carrying condition has reached the
pr edet ér nidedd cst afe thEODPOFTRE £V PRt CR APF3A HE T Ah WS 6 IredsUreméht  neans
25 of the dnghtfibaqyengyahkeat nené eeviser dathe oy eseididieention is
provided as a tim ng neasurenent nEﬂns ﬁn¥£h meas reﬁ tine as a 1
bur r ent - cAPAYRGTEBNATE T on "0 S5] The ShrFeriPcar 1yT RE° SaRaTY i orn

measur enenppieaasion is decreased below the specified threshold value,

and then controls the signal generation means so as to increase
20 the level of the high-frequency signal above the specified
threshold value when the current-carrying condition has

reached the predetermined state.

[0022] The current-carrying condition measurement means
25 of the high-frequency treatment device of the present invention
is provided as a timing measurement means which measures time

as a current-carrying condition.

[0023] The current-carrying condition measurement means
30 of the high-frequency treatment device of the present invention

is provided as a temperature measurement means which measures

temperature of a current-carrying region on the skin as a

current-carrying condition.

35 ADVANTAGEOUS EFFECTS OF INVENTION
[0024] As described above, the high-frequency treatment



30 of the high-frequency treatnent device of the present invention is

provi ded as a tenperature nmeasurenent nmeans whi ch neasures tenperature of a
current-carrying region on the skin agya current-carrying condition. 7
device of the present invention is conprised of a signal generation nmeans
whi ch generates a high-frequency signal, a pair of term nal means which
apply a high-frequency signal generated by the signal generation neans to
the skin, and a 5 current-carrying regi on change nmeans whi ch changes the
current - caderyicagof eghenpbetswenintrntposi tisowamprdgicdn oéf at KéJpailr of

term nal BBARSaPRoE NGeSKE Nen AGL AW HN 65 I HIgEOTRS RRsSbLeghalGhange the
current-carnyln% region while the high-frequency signal is bein @pplled SO
that the 8Ré&s8fvEeTDivyl rePdnAPPiChtdRii% ¢ tHETSIETF SR Be STLARPDI t ed,

resul tinggeRetrhecr syenké o8 @fa bufdise ot iditheresaccitdenhs. skad25hfle a

current-carrying regi on change neans of the present inventi i's provided
Wi th o0 poRtF EPARSATELI B FRRTRY T Mo Jos The 0SS olcof at | east
one of theupakentetateyimunateqieandedawetthetskipowhenonal imeqiotn vt édheand a
contr ol n i i h r_.t.ransm i n il e
gg)%ﬁ whi Sgrﬁﬂay%@sné 5, ROV s]%cndogsgﬁgﬁiafqugﬁ% %‘;\;f@ec%mte@

hi gh-frequency "signal 1S being applied. . . e current-carrying
regi on camobeikeépt tehahgheg §e positeroiT s ratineD Nesdon ghe 16f thife pair of

term nal maﬂsf%@%@neg@%m |15 RO hpp108at Be s thEhesefedisavd t
beconmes possible to inhibit the excessSive current application to the skin,
resul +{ ng SUATERE %ﬁRﬁkﬁﬁﬁ%ﬂ?-SP1ﬁﬁ?ﬁ§18rcﬁ9ﬁ§?18@&?&2%93.r%%ﬁ'%ﬁ%i?ﬁb
current - caheypregveggion chamgenseansotdfert he-qirdeserd. i nvention is further
provided with the current-carrying condition nmeasurenent nmeans which
measures the current-carrying condition of the high-frequency signal. The
control mE&AgSireasur €thd hemeanrtemtarocaringi mggdondichiropebyedosneanshef t he

current -carLyLng condidi o sIeAsULenEt, IBANSWER BiadSRsls fte ifarhe pai ¢

. e
of termn |r nmeans IS noveaq, activates the power transm ssion neans when

the cl?rembiehr Fprngeeohlas tPow hen réactHed aatd mredétierthicnéd idt &fe.

Ther ef or et ct-REnaUr f&M s G FHieNg Kk 8GN 113 changedveveryahd ne e
current-carr¥jn% condi tion reaches the predetermned state so that the
excessi ve "EarPeRt aPpt Fichfd did 1'0'% REVSKi hTCARThas1gn means

high-frequency signal is being applied. Accordingly, the
current-carrying region can be kept changing in position as at
20 least one of the pair of terminal means keeps changing its
position on the skin. Therefore, it becomes possible to inhibit
the excessive current application to the skin, resulting in the

prevention of burns or other accidents.

25 [0026] The current-carrying region change means of the
present invention is further provided with the
current-carrying condition measurement means which measures
the current-carrying condition of the high-frequency signal.
The control means measures the current-carrying condition by

30 means of the current-carrying condition measurement means when
at least one of the pair of terminal means is moved, and
activates the power transmission means when the
current-carrying condition has reached the predetermined state.
Therefore, the current-carrying region is changed every time

35 the current-carrying condition reaches the predetermined state

so that the excessive current application to the skin can be



inhibited, resulting in the prevention of burns or other accidents.

[ 0027] At | east one of the pair of termnal neans of the 5 present invention
is rotatably placed centering the rotaiing shaft which is in a direction

t hat penetrates the skin. The power transm ssion neans rotates at |east one
of the pair of term nal nmeans around the rotating shaft when it is
activated. In this way, the termnal neans in a sinple constitution can 10
be achi eved. [0028] As the other one of the pair of term nal neans of the
present i nwenbiiardisrpkatednonin hehe qbetvenyt isirafdf, Hurest emmiotdlenmeans can
be CO”St't%Eﬁﬁehg a sinple way. 15 [0029] At | east one of the pair of
terninal means of the present invention is fornmed as a rotating body which
rotates on the skin, and the power transni ssion nmeans rotates at |east one

of the paifpeolterm nal n®ans oW@er' thd %aﬁqt iovat gdm i R91 Thesef a5 e t e
term nal nmeans can be easily noved on the skin. &0030 Ei t her one .of the

pair of t&TRiSFAL ﬁ%&ﬁ%tb?nth%lﬁﬁégéﬁ@yiﬁ&éﬁ?ﬂoﬁe ket itdid St st e t han
one of thehsepakatehyikorned @y\té@m@g ﬁ}&rtmgm{em whiec s imangiet 25

hi gh-f I ted b t 1ot ki n.
The curr GACEAr PYTNGTF 6o oh ERARDE TGS Lo FOS OB Wit h Lo Hodre as |

fol |l ows: aeswiineh means awviuclkl Emtmmmssw?tom?rglltelmmim whi ch
transmts I%h%h*ilsgga{/regﬁ'@rkcé’rnﬁr%’lahe‘é/%%nlht al Si évrﬂér?éjéi@;tion can

current-carrying condi tion neasurenent neans neasures the
currehf- c@ﬁr@pﬁgeﬁéﬁdltlon of the high-frequency signal; and a control
means whi ch neasures a current-carrying condition by neans of the

current - carrélng condj ti on nmeasur enent ans when tgg hln tegglnal
means i s sWi'tCRed and‘t Helr 2Efevares ¢he 85 Paritt ef EIIH%H
current - cahryipngseandihiventhas teasheded hen ptrmleicﬁramme;j sﬁtaaite,. the

Accordlngl% H%%lc%gégnpcggrgglngnsf t§9é83u¥s %ﬂ. ﬁ% MEry tinme the
current carry|ng conditi 6n reéaches” the predetermmn tat'e so that the
excessbve current application to the skin can be |nh|b|ted, resulting in

the preveqbb@@]Of burgs -4t bee @@Ciﬁ@”gé%r of terminal means of the
present invention is formed as a rotating body which rotates
on the skin, and the power transmission means rotates at least
one of the pair of terminal means when it is activated.

20 Therefore, the terminal means can be easily moved on the skin.

[0030] Either one of the pair of terminal means of the
present invention is provided with more than one of the
separately-formed switching terminal means which transmit
25 high-frequency signal generated by the signal generation means
to the skin. The current-carrying region change means is
provided with some means as follows: a switch means which
switches the switching terminal means which transmits the
high-frequency signal when it is activated; a current-carrying
30 condition measurement means which measures the
current-carrying condition of the high-frequency signal; and
a control means which measures a current-carrying condition by
means of the current-carrying condition measurement means when
the switching terminal means is switched and then activates the
35 switch means when the current-carrying condition has reached

the predetermined state. Accordingly, the current-carrying



1 5 [0031] Every one of the pair of term nal means of the present invention is
provi ded nore than one of the separately-formed switching term nal neans
which transmt high-frequency signal generated by the signal generation
means 10 to the skin. The current-carrying regi on change neans i s provided
with some neans as follows: a pair of switch nmeans which is set
corresponding to the pair of term nal neans and switches the sw tching
term nal nmeans which transmts the high-frequency signal when it is
activatedregiourienth@®g¢®ie@pnjstim&ﬁuheomuamasmreﬁsmwingansndhtéhnneasures

a_cur r ent £atr¥ng, £oMithannoh bhe: Lo Lagvency sidanalivandracgont ol

nmeans whi ch neasures the current- carrying con ition y _nmeans of

current - caPPYi-AgtEteondie i U nidalsuratehte fedddikeen rsVIWitehiiRgther mi nal

means is gwelehedoandr themacd+ Vaties: alcAGdneast one of the switch nmeans
when the current-carrying condition has reached the predetermnined state.

Accordingly, conparing to the case wherein either one of the term nal neans
is providedomﬂﬂh norehkh@ncmmeodfthbepamttchiﬁgrmEnainméamnamﬁ,tmae

conbinatigggsgf EVEM%Egﬁ:C ternl e %g%%no e v%rkgg 25 so that the

current-c rry|ng reglon B ca a 'eo €i ng chang thereon can be
wi dened, kemdragelp- @@em@mtSWnnqﬁan tetrhemadc oiederst yhflicbmteeegmiitng nore

ef fect i vely h@@é%l;&h %Jﬂ&&lﬂ@@&&/ea 53«%&@@%%\1@&@5&% Regsent 30

i nvention IS (0] |se sone neans as [ows: a S|gna generatlon neans
whi ch!genépatBs akhnghThi@ SRJUBTRIE SFgHal N % G94ile o CheeHRi A&F feads whi ch
appl i es tBeokighafl veauessye Shanad geneyait by Fp'&Qergn@Iw:LgeﬁefnéEah@n means

to th k d I I t trol whi det
i tabi 11 P98 For 2T he i mEAr ey ChOrar-Bnb | T Oir s GoE 6 Gont r o
t he hi gh- éwéquhasytbegmmdteﬂnng(xﬁrmmnwﬁamednmnwmh@hrasuh$muheréhé 10
Accord|ngh¥ h'%rggﬁgggi g%%ﬁ eﬁQip ?%&Qﬁv%%%dhhg% r%%#e%%%ﬁgﬁgga

r cessive

appllcatlon prope spon he éval uation so
curr eh? agpniﬂééwonnqa@qrw@em me@aﬁ vﬁ@qmmﬁbsvéas ¥ E3UITENg PR TYHE 9

preventi oeoﬁall@%ﬂso@rt@é hefy r@ -silPR33] The $i @dak rapphicaaki on
control neans of the resent nven |on |s provided with a nDtQHPg ensi ng

means mhlHnggﬁg%%S%%V%ﬁﬁﬁt§u6¥e¥ﬁe0%%F¥l?ﬁ'qngﬁﬁ%%n REARS Rt “n and

current-carrying condition measurement means when the
switching terminal means is switched and then activates at
20 least one of the switch means when the current-carrying
condition has reached the predetermined state. Accordingly,
comparing to the case wherein either one of the terminal means
is provided with more than one of the switching terminal means,
the combinations of the switching terminal means can be varied
25 so that the current-carrying region which is capable of being
changed thereon can be widened, leading to prevent burns or

other accidents from occurring more effectively.

[0032] The high~frequency treatment device of the present
30 invention is comprised of some means as follows: a signal
generation means which generates a high-frequency signal; a
pair of terminal means which applies the high-frequency signal
generated by the signal generation means to the skin; and a
signal application control means which determines suitability
35 for the high~frequency signal application so as to control the

high-frequency signal application based on the result thereof.



10 a control neans which controls the signal generation neans so as to

i ncrease the | evel of the high-frequency signal above the specified
threshol d val ue while novenents of atiheast one of the term nal neans are
bei ng sensed. Therefore, as the high-frequency signal is applied when at

| east one of the 15 term nal neans is not maintained in the sanme position
on the skin, it becones possible to inhibit the excessive current
application to the skin, resulting in the prevention of burns or other

acci dent sAc20f6084] Thel tcbatenés measd bde thequtesdnthé aht-ifaeaventcivol s t he

si gnal ge@%ﬁ%\%%‘pgﬁ%&ﬁﬁ SobOr gro%%%pb%ihe% 8t dherhighsd equency

signal bel ow the 'specified thresho val ue when novenents of the pair of
termnal #Baksthavexpeednte upHettt ARl ISR TIRD F6t it0F S$EAS F§ ne&ns.

Ther ef or e i naspibed25r8kght { i@auentye SdanAnt SHMelf apphised rwWaithert he pair of
term nal neans have been kept in the sane position, it becones possible to
i nhi bi tﬁécé§88g§rve current application to the skin, resulting in the
prevention of burns or other accidents. 30[0035] The signal application

contr ol %B%Bﬁf the SSE nailmé%g)tlii%gtii%nf E’;EE'E?B%CBQ‘QEESSQ Qﬁet he
current-carrying condi .I OI’]I asu ‘ ment . neans V\A_‘ll Cc measur es t he ]
current - careyeny oomdittiiconiefprdve deidghl i equehtyn siegwalng MHRN e oMICH neans

measur es g eUr hEPLMERE & Yo MG eoRdiiti 8R DY -RARS R0 drt® WHeRkcarrying
conditi on nmeasurenent neans when novenents of the pair of term nal neans

have bécofeconirohditaEst ¥biehpyorhec hdtineh SdRaiingeheshs R R he

cEr rent- clamsrty& n@ceendet tign 1@@@Qhﬁ§ thl@ehp(lyledgf@qmémﬁﬂ sﬁqnﬁlﬂ]g aledve ithecont r o: S
t he signal generation ans so .that .the |evel of t i gh-frequency. signa
o decreasBAChEr o FREFEReRLcr S e Bs e are B et F Al A T B

hi gh-frequércyesmgnal apphs cate oreirsy keptsdibi rMheomfoired owt threom t he poi nt
at which pai roi ar S. 5t | S iifi-on on the
skin S un%?ﬁht%gégg%?%ﬁtg% rr&?§§q§32§§?fgﬁ%%g§% é%g%ﬁéégﬁéggfé¥ﬁ%ned

condi 9 onteandnehereans eks inol gasnsppegd 10 Theredee 0 3He @ s dihFe

current agphingat £onebonkBeoskd 1S i |11 1Lt 1R0 dials i O colther
acci dents can, be prevented. %0036%The sj gnal agpllcatlon,contgg! neans of
t he preseﬁ?p#ﬁgéﬁgPBnt?gl SViBed™ 9% th- Sohe Tt aAsPESVEoH QW T #Y8 cont act

sensi ng nmeanstWbirchcseasesscontacts between the pair of term nal neans and
the skin; a current-carrying condition neasurenent neans whi ch neasures a

current-carrying condition
20 [0034] The control means of the present invention

controls the signal generation means so as to decrease the level
of the high-frequency signal below the specified threshold
value when movements of the pair of terminal means have become
undetectable by the motion sensing means. Therefore, as the
25 high-frequency signal is not applied while the pair of terminal
means have been kept in the same position, it becomes possible
to inhibit the excessive current application to the skin,

resulting in the prevention of burns or other accidents.

30 [0035] The signal application control means of the
present invention is further comprised of the current-carrying
condition measurement means which measures the
current-carrying condition of the high-frequency signal. The
control means measures the current-carrying condition by means

35 of the current-carrying condition measurement means when

movements of the pair of terminal means have become



of the high-frequency signal; and a control means which controls the signal
generation neans so as to increase the level 20 of the high-frequency
signal above the specified threshold yal ue when any contacts between the
pair of term nal means and the skin have been sensed, while concurrently
measuring the current-carrying condition by neans of the current-carrying
condi ti on neasurenent neans, and controlling the signal 25 generation neans
so as to decrease the | evel of the high-frequency signal bel ow the

speci fi edunheéshobdleabyet whemthen ciarssmg cweanyi, ngncomdieri 6hehas reached
the predetgr @dcgtﬁgf A&&&éﬂt%%eat&eéﬂt% f2qeRGh siegnal application

i's nalntalne ron1 a contact between the pair 30 of
t er m nal ﬁeaﬁetaﬁartJh’fecentﬁohav@%eéﬁneén%e@etm‘twn fvecuf P dritatc &Ffyi ng

condltlonleeaqhe§ EH@ Hi@ﬁmiﬁe Ldedl, sdiafryl a@ddkhﬁhﬁ%%Hebeubwl%hétopped
Ther ef it ?4 Ie to inhibit th Eﬁ%lve %rrent agpllcation

to thed skFRESH LA CRRES buths B it Hr et MO ETEREEEY 35 12
present i BYgntiomppBiqatodirded Mepttheungrcentieaqum g ooohdé tpa@mtmedsur ement

means whi €0 TRASI 8918 SUELERL A LRLIXIN0, SONALLLON £ e L gchkagyency

si gnal means s° thé signal” generation neans such
t hat when onhehs dkaveb Lottltlhehmghnﬁeretqmmwlstggﬁandﬂélphcme%@e@ﬁ &beve the

speci fi ed thpeshekd,¥al Ysnq it Urdaitekald g Gendidt ise jpsdreasured by
t he current carryi ng condi tion neasurenent neans, and when the

cur r eht - cAPPYPAGTBoNEIT iS1T 584 VEegBREBN E r@tﬁrﬂﬁétlé%%tﬁeahet%tﬂen S HE | evel

of the hi ghnfibeguansy signaurns b0 deaeeasedi behow dhe spegidvieed edhr eshol d
val ue. Therefore, as the high-frequency signal above the specified

t hreshold value is not applied after the current-carrying condition has
reached theOptédet er Milreeds istratle apictl ibecdwes cpossbbl metosi nhi bhe t he

e CPEHCLARt (ABBLL AT PD L LN SISO AAIDS, b B9190,L3 QL her
aCC|dents can be prevente % e contr nmeans of the present
i nvent$ oncpeasaEesenhENE g3t Wyeﬁgseene@mt@htewm@ dgfhe pair

current - cakr ybpgi £9Ndhdd 00 SRR UL IR, ; NBaNs: Mhan- dhe- ) @uplc2di2Q dnhe
hi gh-frequency signal is decreased bel ow the s eC|f|e thre hoJ, value and

t hen cont FEPSUFRBERF JIANEREFATES Methd SO ARt oCFREY EaE &

t he high- blfequenﬁygseghedlu@b@y%imspemd Iaed:dtiﬂreﬂhm{aimsalvﬁﬁdMWen the
current-carryin |t|on has reached the rede r.m ne

Accor di nglcy ¥ ggcft gt rrlt e vaera%lohls%er e wégn ntchre%n%egﬁ%%r equency

si gna?0 appffi t:ael bmshsﬁre@a@nwlesmsabﬁefqzmheerﬁpéamﬂlt%httimsth@ltdhe skin

can be inbLBLEM, A %%gt EbRPa L Ps NG IV eRLi O Of, DUERR 1 AR 1 ohdiei s 3Gk dents.
30 [0039] The current-carrying condition nmeasurenent neans
the skin have beén sensed, while concurrently measuring the

current-carrying condition by means of the current-carrying
condition measurement means, and controlling the signal

25 generation means so as to decrease the level of the
high-frequency signal below the specified threshold value when
the current-carrying condition has reached the predetermined
state. Accordingly, the high-frequency signal application is
maintained from the point at which a contact between the pair

30 of terminal means and the skin have been sensed until the
current-carrying condition reaches the predetermined state,
and thereafter it is stopped. Therefore, it becomes possible
to inhibit the excessive current application to the skin so that
the burns or other accidents can be prevented.

35
[0037] The signal application control means of the



of the present invention is provided as a timng neasurenent neans which
nmeasures tinme as a current-carrying condition. Accordingly, it becones
possi ble to perceive the current-carr%izng condition by measuring tine

wi thout 35 difficulty, resulting in the sinple conposition of the
current-carrying condition neasurenent neans. 13 [0040] The
current-carrying condition neasurenent neans of the present invention is
provi ded as a tenperature measurenent neans whi ch nmeasures a tenperature of
the 5 cur remriseoar dyivagtiegi 08 prothéedkiitas awurangntcagamriyiong condi ti on.

AccordingLﬁ&n&fﬁiQEQR$§§hJ%%%§?ﬁ%%aBQ &Eﬁéﬁ%ﬂ@%shQ%scgnﬁﬁﬂﬁﬁfﬁﬂﬂégﬂ%lﬂﬁonditiOn
ure O

by nmeasuring tenpera ‘the current-carrying region on the skin wthout
di ffi cul t gondésdbni a§ Fhet hegst hpt@uerposidiahn a1d tthe B H NSS4 vi ng 10

condi ti on ABRSULEHERL] HBANS 5 i BREEFGDESER FJd N s THELDRAW NE%i] Q0l] [FI G
11FIG 1 is a_configuration diragramof the 15 hi gh-fre?uenc

. )é/( t I’t at nent
devi ceSacd6V@iing ft 5NEnBLET T EFeeWPRdy netHnDf et R i [FIG
21 FI G 2 ispeaiffiew €hastnhahi chalidd, usheatesreéhe-carrydperadridit ofn tike
hi gh-frequency treatnent device according to.20 the fir bodi t of the
present iﬁ\?@ﬁ%éirg eb}[' C%fﬁ?ﬁg %a{gyjan%%r?fnidgl%rlé)tni Iﬁ%a?jlil%%r?gm 0 atq;ﬁ%
hi gh- f r equerc yheneahrentirdent ceanceongli ogndiot tdve s steaaitsoditient of the
present "3@@@é%%@mined.state, the level of the high-frequency signal is

10 decreased below the specified threshold value. Therefore, as
the high-frequency signal above the specified threshold value
is not applied after the current-carrying condition has reached
the predetermined state, it becomes possible to inhibit the
excessive current application to the skin so that the burns or

15 other accidents can be prevented.

[0038] The control means of the present invention
measures the current-carrying condition by means of the
current—-carrying condition measurement means when the level of
20 the high-frequency signal is decreased below the specified
threshold value, and then controls the signal generation means
so as to increase the level of the high-frequency signal above
the specified threshold value when the current-carrying
condition has reached the predetermined state. Accordingly, a
25 time interval is inserted between the high-frequency signal
applications so that the excessive current application to the
skin can be inhibited, resulting in the prevention of burns or

other accidents.

30 [0039] The current-carrying condition measurement means
of the present invention is provided as a timing measurement
means which measures time as a current-carrying condition.
Accordingly, it becomes possible to perceive the
current-carrying condition by measuring time without

35 difficulty, resulting in the simple composition of the

current-carrying condition measurement means.



25 [FIG 4]FIG 4 is a flowchart which illustrates the operation of the
hi gh-frequency treatnent device according to the first enbodi nent of the
present invention. 30[FIG 5]FIG 5 ig3a configuration diagram which
illustrates variations of a head of the high-frequency treatnent device
according to the first enbodi nent of the present invention. 35[FIG 6]FIG
6 is a configuration diagram of the high-frequency treatnent device
according to the second 14 enbodi nent of the present invention. [FIG
7]JFIG 7 is a flow chart which illustrates the operation of the

hi gh- T requepay, ! r eat gl cgﬁ%\rgeg%-ggm% Gobi0a B 1410 meabRIROdiARAL of the

present invention. [ . , Is“a con uration diagram of the
hi gh- f r eq@én&fet peasreht LAesh eoackorti g A e 2 ECBRE Teyé@i nent of the

present i p¥eRtLireRentOnbEhG vl Gedifed £ adr@uatien of aglkam of the
hi gh-frequency treatnent device according to the third enbodi nent of the

present i MYEREPEACIEYENE T991 %1 & 16 ¥ 1965w % I8t S SR ST OS rat es t he

condition. Accordingly, it becomes possible to perceive the
current-carrying condition by measuring temperature of the
current-carrying region on the skin without difficulty,
resulting in the simple composition of the current-carrying

10 condition measurement means.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041]

[FIG. 1] FIG. 1 is a configuration diagram of the
15 high-frequency treatment device according to the first

embodiment of the present invention.

[FIG. 2] FIG. 2 is a flow chart which illustrates the
operation of the high-frequency treatment device according to

20 the first embodiment of the present invention.

[FIG. 3] FIG. 3 is a configuration diagram of the
high-frequency treatment device according to the first
embodiment of the present invention.

25
[FIG. 4] FIG. 4 is a flow chart which illustrates the
operation of the high-frequency treatment device according to

the first embodiment of the present invention.

30 [FIG. 5] FIG. 5 is a configuration diagram which
illustrates variations of a head of the high-frequency
treatment device according to the first embodiment of the

present invention.

35 [FIG. 6] FIG. 6 is a configuration diagram of the

high-frequency treatment device according to the second



operation of the high-frequency treatnent device according to the third
enbodi nent of the present invention. [FIG 11]FIG 11 is a configuration

di agram of the 20 high-frequency treatpent device according to the third
enbodi nent of the present invention. fLFI G 12]FIG 12 is a flow chart which
illustrates the operation of the high-frequency treatnent device the
third 25 enbodi nent of the present invention. [FIG 13]FIG 13 is a
configuration diagramof the high-frequency treatnent device according to

t he the fcukchlierbtodoffenheoprébenprasenitiaivention. 30 [FIG 14]FIG 14 is
a flow chart which illustrates the operation of the high-frequency

treat nent deV| ce according to the fourth enbodi nent of the present

i nvention.[E38-FI’'G 15THF G 7 158 i fH vorhieglr abileh dildgeanpr6est hBe

hi gh- fr equgnaw ttibeab feHte @l@kﬁh%r@ﬁﬁ@ﬁé’%ﬂ&éa&d&?ﬁ: heuith addoeabegivent of
the present invention. [FIG 16)FIG 16 is a confi |r}gCf uration diagram of the

hi gh- fPqué‘r?c;?eFPélgt ﬁ@ﬁ?da@WEeogc%? RHF Y Y FTHH 5 enbodi nent of t he
present invention. [FIG 17]FIG 17 is a flow chart which illustrates the

[FIG. 8] FIG. 8 is a configuration diagram of the
high-frequency treatment device according to the second
embodiment of the present invention.

10
[FIG. 9] FIG. 9 is a configuration diagram of the
high-frequency treatment device according to the third

embodiment of the present invention.

15 [FIG. 10] FIG. 10 is a flow chart which illustrates the
operation of the high-frequency treatment device according to

the third embodiment of the present invention.

[FIG. 11] FIG. 11 is a configuration diagram of the
20 high-frequency treatment device according to the third

embodiment of the present invention.

[FIG. 12] FIG. 12 is a flow chart which illustrates the
operation of the high-frequency treatment device the third

25 embodiment of the present invention.

[FIG. 13] FIG. 13 is a configuration diagram of the
high-frequency treatment device according to the the fourth
embodiment of the present invention.

30
[FIG. 14] FIG. 14 is a flow chart which illustrates the
operation of the high-frequency treatment device according to

the fourth embodiment of the present invention.

35 [FIG. 15] FIG. 15 is a configuration diagram of the

high-frequency treatment device according to the fourth



operation of the high-frequency treatnent device according to the fifth
enbodi nent of the present invention. 10 [FIG 18]FIG 18 is a chart which
illustrates the relation between a cufgent-carrying tinme limt and a tine
i nterval. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 15[ 0042] Herei nafter, an
enbodi ment of this invention will be concretely described with reference to
the draw ngs. In each of the drawi ngs, sane nunerical synbols are used on
t he sane conponents or correspondi ng conponents. EMBODI MENT 1 20The first
enbodi menembeflémsnt oof hehdi ghe $ereguiennttirceat ment devi ce utilizing the
current-carrying region change neans which changes the current-carrying
region on the skin between the pair of term nal neans. 25[0043] Herei nafter,
a cont act [BéEweéhlt hd' ki i badd Eheondigiarigendtedrddt af (Afean act ual

contact bet eﬂréﬁﬁeﬁ&ﬁyntﬁéﬂtxﬁé}ec tc%xfﬂd@'ac@aﬁrd(lﬁ)g ap adicagemthst ate wherein
the skin and the tern% a]a are close eno to apply the current.

30[ 004%] FFRAPETTeRE af cb ?l%ﬂ‘?%ﬁq%rﬁrﬁf%&%ﬁﬂ ‘of the high-frequency treatnent
devi ce accordi ng to the first enbodi nent of the present inventi on.

In Fi wh
n Figure, e\“ i hJ (G%fe)f%%{gg gea%o)flow' chgent, %ﬁ?’gﬁfu@’c?? %GBHS”CY

treat rrent an oscill a or signa
gener at i oppABansPnwhi (tlhleob@;gh’rér@@wmey Hinglatineagueacycsiapratrdinadérot ed by

20, an amphific¢atoBnpd8iment of the present invention.
10
[FIG. 18] FIG. 18 is a chart which illustrates the relation

between a current-carrying time limit and a time interval.

DETAILED DESCRIPTION OF THE INVENTION

15 [0042] Hereinafter, an embodiment of this invention will
be concretely described with reference to the drawings. In each
of the drawings, same numerical symbols are used on the same
components or corresponding components.
EMBODIMENT 1

20 The first embodiment refers to the high-frequency
treatment device utilizing the current-carrying region change
means which changes the current-carrying region on the skin

between the pair of terminal means.

25 [0043] Hereinafter, a contact between the skin and the
terminal denotes both (A) an actual contact between the skin
and the terminal and (B) an adjacent state wherein the skin and

the terminal are close enough to apply the current.

30 [0044] Figure 1 is a configuration diagram of the
high-frequency treatment device according to the first
embodiment of the present invention.

In Figure 1, a CPU (control means) which controls the
high-frequency treatment device is denoted by 10, an oscillator

35 circuit (signal generation means) which oscillates the

high-frequency signal is denoted by 20, an amplification



circuit (signal generation neans) which anplifies the high-frequency signal
is denoted by 30, termnals (termnal neans) of the anplification circuit
are denoted by 41x and 41y, and a heagg(term nal neans) which holds the
termnals 41x and 5 41y is denoted by 50 [ 0045] Further, in Figure 1, a
not or (power transm ssion neans) is denoted by 51, a junction part (power
transm ssion neans) is denoted by 5l1a, a notor drive circuit (power 10
transm ssi on nmeans) which activates the notor 51 is denoted by 51c, a

hypot het i calreyiit! (asgnat egenetat iny shaft) ofhitdie anpticrf isE it&edenot ed by

slz. and skip ol cthentacei hande, dast.ar ded,’ ke ds danoted i g, 15

[0046]The I's c nnect ed way o he junctlon part
5la. WhenmehasCrSf thedrmrdeist kvt st @ﬁ-rsmlbﬁﬁﬁaéﬁéo‘éﬁdt%‘lﬁrﬁt@? drivve

circuit S%Qd.Bh@e£9WQ%rgﬁnhhemHQBQL 5 d1S Honarsehbt edrtond he /18adn80 by way
of the junctlon art 5la so that the head 50 rotates around the rotating

shaft B1z4 ZOl?héePQFﬁﬂn%Ys Q1x and 41y pl aced on the head 50 contacts the
skin S so that the high-frequency S|gnal is applied to the skin S. [0047]1In

Figure 1, urrent-carryin ion ange ans_ | conpr.i. sed _of the
junction 6?5%5 theléﬁﬁxioqgngggﬁﬁe té?maglve B Cuit s1c S gﬁﬁb]hbxt
t he oper atieansw Ilts Benexpd dinéd., a junctionPpgur e(Fover & fdnemicsaon whi ch
i1 ustratgs hie 9 g%éﬁb{?@ 0§1£ he *}hcﬂ!bﬁ rEAURNGY AL aat W?&Rqeqev' ce

according to the Tirst e odY resent 1nventio As shown
in Fi §tr e tzanppissiphanams wha@éo@@wga%s Fhguretar cont pollanetrd &sci | | at or

C|rCU:t 2@1andat At ifd-aaty Q@l@bﬁﬁ&téd%&ﬁﬁﬁnl shtalre Bfgﬂuihﬁﬂﬂﬁﬁcy
ool generet e Ble sosel I ar e T T el RS
anplificatiitie it7denhvtadtbBd0sis applied to the skin S by way of the
termnals 41x and 41y which are in contact wwth the skin S (Step ST21).
15 [0046] The head 50 is connected to the motor 51 by way of
the junction part 5la. When the CPU 10 drives the motor 51 by
means of the motor drive circuit 51c, the power of the motor
51 is transmitted to the head 50 by way of the junction part
5la so that the head 50 rotates around the rotating shaft 51z.
20 The terminals 41x and 41y placed on the head 50 contacts
the skin S so that the high-frequency signal is applied to the

skin S.

[0047] In Figure 1, the current-carrying region change
25 means is comprised of the junction part 5la, the CPU 10 and the

motor drive circuit 5lc.

[0048] Next, the operation will be explained.
Figure 2 is a flow chart which illustrates the operation
30 of the high-frequency treatment device according to the first
embodiment of the present invention.
As shown in Figure 2, first the CPU 10 according to Figure
1 controls the oscillator circuit 20 and the amplification
circuit 30 so that the high-frequency signal generated by the
35 oscillator circuit 20 is amplified by the amplification circuit

30. Then the high-frequency signal from the amplification



[ 0049] When the high-frequency signal is applied to the skin S, the CPU 10
drives the notor 51 by neans of the notor 5 drive circuit 51c so that the
head 50 rotates around the rotating shaft 51z (Step ST22). Wen the head 50
rotates, the termnals 41x and 41y placed on the head 50 rotate around the
rotating shaft 51z accordingly, so that the positions of the term nals 41x
and 41y on the skin S can be changed. 10 [0050] Thereafter, the CPU 10
repeatedly carries out the steps ST21 and ST22. Therefore, the positions of
t he term radkksudtx3@nd 4ppldadtthe tiki vk cobyiwae diethg tchamigedl sMfillxe t he

hi gh-freq o [ [ ei ng ' . AC dingly. t 5

current- c%r%traylﬁrl]g gggkgngﬁgt%e%&?ﬁ%éf&ln@na s f%g(‘r%/tﬁd @%?%cgr?tzilr%ljes bei ng
changed. [[0032] As destrébddeabdgd -frrauepty19igepbatediBpld@d ites the  out

the two sigps &k, ernhStepy SR MeILiRet RetBL9b1fkeanenty 20 tHgnr)tdrs
applied to the skin S b%way of the termnals 41x and 41y and Step ST22
wher ei A t K& 1Ver RitREN&t 42%Cafa WS ridtat et otthd At SSofEOPRG ShsFt 51z,

Ther ef or e,ro&BQiﬁqsélﬁég@SS 1of (Shept eTm nalh <l x handeddys Onrdtheceski nhs

conti nue heing chan Wi ut stayi,ng in the sa ositiaons so.that the 25
current - cgretr@gﬁa F’egf}érfﬁ%%gt 'ynﬁigc%gi %b tgheaﬁﬁgﬁl, g\BAh?% T 1w bhe %o

i nhi bit thetexdcegssheifhi ghe faequehicoylyi,geal thppl tcatponi tionhe Skihe S,

resul ting.n. t r ntign, of r - r-acgdents Jfgom occurring.

30[ 0052] | tteirbsnrlggégi %Fg %%Bc%g}’r%? 1?%‘eoﬂilgﬁgfercequency tregfgt ment devi ce shown
in Figre 1 by utilizing a tiner as described below. [0053]Figure 3 is a

confi gur atiperogi agr amef rddve:- 35 Rhghe by _qu}l%%)éatt"egﬁ%rn@é]irﬂéyi&ﬁt ageor di ng
to the first enbodi nent of the present invention. 8 .
steps STZ21 and ST22. Therefore, the positions of the terminals
41x and 41y on the skin S continue being changed while the
high-frequency signal is being applied. Accordingly, the
15 current-carrying region between the terminals 41x and 4ly

continues being changed.

[0051] As described above, the CPU 10 repeatedly carries
out the two steps i.e. Step ST21 wherein the high-frequency

20 signal is applied to the skin S by way of the terminals 41x and
41y and Step ST22 wherein the terminals 41x and 4ly rotate
around the rotating shaft 51z. Therefore, the positions of the
terminals 41x and 41y on the skin S continue being changed
without staying in the same positions so that the

25 current-carrying region continues being changed, which allows
one to inhibit the excessive high-frequency signal application
to the skin S, resulting in the prevention of burns or other

accidents from occurring.

30 [0052] It is possible to control the high-frequency
treatment device shown in Figure 1 by utilizing a timer as

described below.

[0053] Figure 3 is a configuration diagram of the
35 high-frequency treatment device according to the first

embodiment of the present invention.



In Figure 3, a tinmer (tim ng neasurenent neans) which neasures

hi gh-frequency signal applying amount of tinme tl is denoted by 11.
5[0054] In Figure 3, the current-carryipg regi on change neans is conprised
of the motor 51, the junction part 5l1a, the tinmer 11, the CPU 10 and the
nmotor drive circuit 51c. [0055] Next, the operation will be expl ai ned.
10Figure 4 is a flow chart which illustrates the operation of the

hi gh-frequency treatnent device according to the first enbodi nent of the
present inventidn.Figure 3,Asa showr i(tiFiiggr eedsufrementt hea@PU ¥0iabcor di ng

to Figur em%agﬁq:%%altlf h%?f?idéﬁoyn%g(nétleep 141 gSonbhat de  highf nequency

15 signal fromthe a ati rcuit 30"is applied to the skin S by way
of the tefsipikd BIxland 41y (Step 5T42). [0056] Subsequently, the CPU 10
nmeasures the current-carrying anount of tinme ti (Step 5T43) and determ nes
20 if the current-carrying anount of tinme t|l reaches the current-carrying

time |PmitlOPRA(St ep STAHLINHS eirn FRENEUCHRPERFEERY FYPNGSP R FRATYS s
gefined ?&eansp5§k%m@dj@@mu@f1Qﬂahbmbrwhlphjksj@nnsﬁderpdrtdihe ateri sk of
anger of _causi ns her cidents if .the skin.Qr ins in the 25
hi gh- f r eqliéhey g?gngﬁea%géig%ﬁ?g%égT%dggTV%éﬁjfﬁ%C%ﬁF%%?tﬁgg?rying amount

of time tl comes short of the current-carrying time [imt Tm("Yes" in Step
ST44), thg,EBY,; 10 feﬁﬁe%zﬁ%d'%ﬁc_%gér%%i%t wihe perkgsigfnppocesses i.e. 30
t he hlgh-frequen¢y si gna a%f i cation, the neasurenent of the ,
currehf - carryi nlaweerk 1672 thilew chaghd'hifd dénparantoe HiRIGREAe Between the
current - CaKr yh8h Rlerldymerthtaddt tdisr iy beabreangytagid M dsitm t Tm
("Yes" in Steps 5T42 %o ST44). 19 .
embodiment of the pfesent invention.
As shown in Figure 4, first the CPU 10 according to Figure
3 activates the timer 11 (Step ST41l) so that the high-frequency
15 signal from the amplification circuit 30 is applied to the skin

S by way of the terminals 41x and 41ly (Step ST42).

[0056] Subsequently, the CPU 10 measures the
current-carrying amount of time tl (Step ST43) and determines

20 if the current-carrying amount of time tl reaches the
current-carrying time limit Tm (Step ST44). Herein, the
current-carrying time limit is defined as a specified amount
of time which is considered to be at risk of danger of causing
burns or other accidents if the skin S remains in the

25 high-frequency signal application.

[0057] When the current-carrying amount of time tl comes
short of the current-carrying time limit Tm (“Yes” in Step ST44),
the CPU 10 repeatedly carries out the series of processes i.e.
30 the high-frequency signal application, the measurement of the
current-carrying amount of time t1l and the comparative judgment
between the current-carrying amount of time tl and the

current-carrying time limit Tm (“Yes” in Steps ST42 to ST44).

35 [0058] Then, when the current-carrying amount of time tl

reaches the current-carrying time limit Tm (“No” in Step ST44),



the CPU 10 activates the notor 51 by neans of the notor drive circuit 51c
so that the head 50 rotates around the rotating shaft 51z (Step 5T45) since
the continued application of the highyfrequency signal to the skin S
carries the danger of 5 causing burns or other accidents. Wen the head 50
rotates, the termnals 41x and 41y placed on the head 50 al so rotate around
the rotating shaft 51z accordingly so that the positions of the termnals
41x and 41y on the skin S can be changed. 10[ 0059] Thereafter, the CPU 10
repeat edl yheaCPi es) auit itvlagest €ps BIYAr tod Bi4Bealher £ftdre modlvid ertive

hi gh-f requsney; 51 678l s1S: el ng,anpld £dig LAG AR LBk nENEoterThgal s 41x
and 41y on e skin S can bé noved every tinme the current-carrying anmount
of time tishpdsichés {heerditent séaceyfhy epmelnyed tarrhices iRde eridithgl y, the

current - Cal HYLRGFREHOP Qﬁ%ﬂ‘@ﬁnté hed e al A% andndlyaeae rberchanged.

[ 0060] To sunmarize, the CPU 10 carries out the SH%PS ga follows: Step ST42
wher ei  t F8URILGH-THEHUBAS g gAsFIFenEpplihsd SbethFath slfé?ihafse%yt%&y of the
term nal Stézcmaadsaw%x a&iTcB@1§TE?fac¥1me©i Bhé heeaalisesl s 6 ardtyd tg aaonumat — of
time ti is,nmeasur.e of the tinmer 11 activated_i.n. p every
tinme the %8‘if?%%%”5$¥p%§%p%%%FﬁSP§diﬁ§ %ﬁﬁ)H%?EJ*N% 8S%Eﬁgkg(%$§%%hanged;
St ep ST44 temnin¢hadet éini aesd 4iytde Twr rentn caraayn g afmeomyedef 25 tinme tl

reaches the current-carrying tinme limt Tm and Step 5T45 wherein the

termnals 41x and 41y rotate around the rotating shaft 51z when the
curreh®- cdOPpPhg anpuftetsatttiate ther@BEnds repeacartentaeat ey idF thive | mit

Tmi.e. "Necpkns Dt ERoSTA4s . AhclReoedr et 1 & ahleyhNgh + £6: Qe €ap Ja@rehanged
every tinme 38 the curr_ent-ca}rryl n anount of tine reacne

t) s th
CuUr T ent - cafr PERBSEFHRLITH (POt CHEBENRS bBEst BIE-RBLS it bid™d fid ¥
excessi veohi ghef sRfHencyasiganahoappldwaty aninteo e akinen$-caesylitigng in t he
prevention_of bur Qr her i dent Far. | £; ; jn Figure
5(a), it ﬁ?ogags?ﬁﬁéﬂ¥%%ﬁo{§?g@?iq%ra%%rg%QFg§§€§§§§80f1T§Z“§£ﬁ%?ﬁ%|s 41x
and 41y oAcchedhegdy 50 heenterémny- erowihd hegarhdadivadet kott@timigasiaf t 51z
which is ij.a.dhreeli opntpat penetyates the skin S, so that the 5 notor 51
rotates the head 50 around the rotating shaft axis 51z

[0060] To summarize, the CPU 10 carries oﬁt the steps as
follows: Step ST42 wherein the high-frequency signal is applied
20 to the skin S by way of the terminals 41x and 4ly; Step ST43
wherein the current-carrying amount of time tl is measured by
means of the timer 11 activated in Step ST41 every time the
positions of the terminals 41x and 41y on the skin S are changed;
Step ST44 which determines if the current-carrying amount of
25 time tl reaches the current-carrying time limit Tm; and Step
ST45 wherein the terminals 41x and 4ly rotate around the
rotating shaft 51z when the current-carrying amount of time tl
reaches the current-carrying time limit Tm i.e. “No” in Step
ST44. As the current-carrying region can be changed every time
30 the current-carrying amount of time tl reaches the
current-carrying time limit Tm, it becomes possible to inhibit
the excessive high-frequency signal application to the skin S,

resulting in the prevention of burns or other accidents.

35 [0061] A variety of embodiments can be employed in respect
of the head 50.



by way of the junction part 5la. In this way, the |location of termnals 41x
and 41y in a sinple enbodi nent can be achi eved. [0062] Further, as shown in
Figure 5(b), it is possible 10 to plagg one of the ternmnals 41x and 41y on
the head 50 according to Figure 5(a) to be on-axis of the rotating shaft
51z which is in a direction that penetrates the skin S, so that the notor
51 rotates the head 50 around the axis of the rotating shaft 51z by way of
the junction part 5l1a. In this way also, 15 the location of termi nals 41x
and 41y in a si Bpkeecentodh menst sharnbien achjened.(a) 0068] 1 s dwes idelse tof Fi gure

5(b), the p e_.of rm Y, t he
rotating shgékggﬁg ?Eagg %€t144$%16% %ﬁe é?ﬁﬂg afs %P%he(gégsszn of
only the détiseheapebfenheriey mr@allngl tllm s afythss r@haﬁgé@ shEE egans,

al t hough tfe Jposi tﬂrpasdpéecb@ltclh @Batc@eﬁ@l{fatr@s! %hélefkﬁmds 41Y ot heeskin S
are changed in Fig gure it is EOSSI le to chan e the

cur r ent - c&OLPIEng! r@&ta&ﬁsbgth%ﬁ)&ﬁ’éii ﬁ% ‘AIEh§ B T 5 F SBA ?X%%é-’ltzer m nal s

41x and 4Ly @aytde tskd [FuBcas cahpwht i 51 &) gnﬂehi(sbway[ Oﬂﬁé]JFmtfatth&ﬁane as

shown in FEigure QCZ it(i% possi bl e tqn g\ east g Cthe rnlnals

41x and 41y*84"30%a %_eaeri- ndped ¢ GtatH 1y © 8@%‘8“ h%? % AT _

equi pped with the termnals 41x and 41y which rotate on the skin S In this

case, one @fhoeth of I X.an r e I rotating
% g 517y %Lg'lgtel'%ﬁm a%as%ow?'l 18 ? ?%i[e 9%]@} Si @ 1%'%3':5}1%16

shafts 51zx an the power o 51 so that
term R8I s tP1R1laRe 21y elnthe hovehaks 3514 OGS4y Smwitiodiead Pl culty. 21

[0065] As desekibed abovegutdes ) )ghf Headaneyikreatimat-few Gy aseatdi ng to
t he flrsté%nbodlnent i, S conprlsed of the oscillator circuit 20 and .the

anpl i fi cat’ &nw%}?%tﬁ%;lggiﬁHF@ﬁthﬂ-that penetrates the skin S, so that
the motor 51 rotates the head 50 around the axis of the rotating

shaft 51z by way of the junction part 5la. In this way also,
15 the location of terminals 41x and 4ly in a simple embodiment

can be achieved.

[0063] In the case of Figure 5(b), the position of one of
the terminals 41x and 41y placed on the rotating shaft 51z is
20 not changed on the skin S, and the position of only the other
one of the terminals 41x and 41y is changed. That means,
although the positions of both of the terminals 41x and 41y on
the skin S are changed in Figure 1 or Figure 3, it is possible
to change the current-carrying region by changing the position
25 of one of the terminals 41x and 41y on the skin S as shown in

Figure 5(b).

[0064] Furthermore, as shown in Figure 5(c), it is

possible to form at least one of the terminals 41x and 4ly as
30 a wheel-shaped rotating body so that the head 50 is equipped

with the terminals 41x and 41y which rotate on the skin S. In

this case, one or both of the terminals 41x and 4ly rotates

around the rotating shafts 51zx and 5lzy based on the power of

the motor 51 so that the terminals 41x and 41y can be moved on
35 the skin S without difficulty.



generate the high-frequency signal, and the head 50 having the 5 termnals
41x and 41y which apply the high-frequency signal generated by the
oscillator circuit 20 and the anplifigation circuit 30 to the skin S. As it
is further conprised of the current-carrying regi on change neans which
changes the current-carrying region between the termnals 41x and 41y on 10
the skin S while the high-frequency signal is being applied, it becones
possi ble to change the current-carrying region while the high-frequency
signal is[bekpy applU&dd&@c&h&édthbo@ap&ﬁhﬁ\highﬂﬁnaquaﬂmy itcabitoanto t he

skin S ca nhi bi & Lt t h
acL|dentsge%§C%06%%% T &%f% %gﬁsg QHS?Q{ﬁ%EP igq¥%£nﬁé€%ﬁfﬁzﬁ?%c:;ry|ng
regi on chasgélheans ¢sr©@wpﬁﬂbe@dotheh@mmbl6¢C%H;®mﬂéﬁxnﬁéhé@bthéh

posi tions @Be&ggetfﬂé“hnaksfﬁéﬁuéﬂgﬁ4§ﬂ@d§1 LB askhd he By s ¥ayaping hee unction

part 5la when it is driven e notor drive circuit 51c, and the CPU
10 whieh G?WWé§aﬂﬁe4%%t%@dSﬁlYnWﬁﬁﬁﬂu?Rﬁl%l%?ﬁﬂ&%ﬂh “dregEeECY c §i-E"84c whil e

Ehe hi glh t;%%gegzﬂ ?y%%tds%lﬁqla&@raﬂmkbﬁﬂt i@aﬁ om@k ampalrm@aml@ns of the
ermnal s X _an conti ange e skin 0 as.tag
|nh|b|tth§é§88§§|§§c%?r5%?a tp%hJQS %FWQQ95 ﬁogpr}ggglping n the
preventlonu@tebUFGSroylmgh@@gfmmnmhﬁnge ﬂdﬁh&?hﬁummh@mamgbsrﬁhﬁg to the
first enbodiUppt. oLDe, SHL TSN rGaTI0 AL T R0LOR. ERANGES PARSA P 4f§/rofaer

conprised 0O measures the current-carryi ng anount of
time 10. VWhenskhe $eﬂmuﬁaw§e4MXgandragyea@é oVl thdadPy POPE&Sures the

current - CaLnyd NghABYHE 1 91 e ttb”@jérﬁg@ih@ﬁﬁfksf&‘ft—té&rtylw rddiodRthinken the
current-carrying anount of tipme ti” reaches the current- rr¥|ng time limt

Tm the ndbB6r hEFh §r€‘ﬁkl%%%yb‘§/l%%%t%sl%é°edfn‘i RISt S i f€uit 5ic.
Accor di ngk¥cekbeve Udlerdmtc appyiiRgtieg oo N sbﬁmbaﬁ@&daeewm)ibtﬂtm,t he

resulting in the prevention of burns or other accidents.
15
[0066] Moreover, in the first embodiment, the
current-carrying region change means is comprised of the motor
51 which changes the positions of the terminals 41x and 41y on
the skin S by way of the junction part 5la when it is driven
20 by the motor drive circuit 5lc, and the CPU 10 which drives the
motor 51 by means of the motor drive circuit 5lc while the
high-frequency signal is being applied. Therefore, the
positions of the terminals 41x and 41y continue being changed
on the skin S so as to inhibit the excessive current application
25 to the skin S, resulting in the prevention of burns or other

accidents.

[0067] Further referring to the first embodiment, the

current-carrying region change means is further comprised of
30 the timer 11 which measures the current-carrying amount of time

tl. When the terminals 41x and 41y are moved, the CPU 10 measures

the current-carrying amount of time tl by means of the timer

11, and when the current-carrying amount of time tl reaches the

current-carrying time limit Tm, the motor 51 is driven by means
35 of the motor drive circuit 5lc. Accordingly, the

current-carrying region can be changed every time the



22 current-carrying amount of tinme ti reaches the current-carrying tine
limt Tmso that the excessive current application to the skin S can be

i nhibited, resulting in the preventiop,of burns or other accidents. 5

[ 0068] Further referring to the first enbodi nent, at |east one of the
termnals 41x and 41y is rotatably placed centering around the rotating
shaft 51z which is in a direction that penetrates the skin S, and the notor
51 rotates at |east 10 one of the terminals 41x and 41y around the rotating
shaft 51z cwhreanttcasrdinyemmdyntt hef nmotmer tdr ineacdierscihe 51c. Therefore, the
simple co LtLo d .can_b L ev, E, ferring
to the fiE§?§éh%o§?%% %Egégﬁg%éﬁ%ggbgﬁegogﬁgégfaﬂié£%g$%%ﬁ§%gﬁﬁ%f%gnd 41y

i s placedapplifetiotatd nghasirdfin S1gant he Bilpphitebnprsitlitomodfint K&ehead 50

can be achi-eyed+i5R040]StiAL -Furdiher, referddmg to the first enbodi nent, 20
since at least one of the termnals 41x and 41y is forned as a wheel - shaped

rotati%g body and the notor 51 rotates at | east one of the term nals 41x
and 41y wheoeBl is drivedhdyy mEans el thetmet arrdti y@bedteant, 5d€, the head

50 can be.nmoved on the skin S without diffjculty. 25.[00 ENMBODI_MENT 2
FollomﬁnglFﬁé%fPPEtognB%ﬁiFE%W%H?%%‘%E%éﬁﬁléﬁﬁbdﬁhﬁﬁgagﬁgékrgggfggfo t he
hi gh- f r eqeentyrineatmentd dbwime qriowi dedftidle wheckurs enta camegtignr egi on
change ne i i figuratio j t

i ght requongy Trea e ey e et o T AT Re Sbcond cnbadi eat Cof ¢ he
preseh? i evendf die tarmigate blx vRdetlEviicHihdheer ot ablag (e teRildg 35

term nal peaps)+whi chy ars, eleehel gatby gpnnect ahbhe Wil t he caaldrki cati on

circuit 30 are,denoted by 41y-1, 41y-2 and -3, ,
the simple compgsitybn of the hewdi%ycan be achieved.

[0069] Further referring to the first embodiment, as the
15 other one of the terminals 41x and 41y is placed on the rotating
shaft 51z, the simple composition of the head 50 can be

achieved.

[0070] Still further referring to the first embodiment,

20 since at least one of the terminals 41x and 4ly is formed as
a wheel-shaped rotating body and the motor 51 rotates at least
one of the terminals 41x and 41y when it is driven by means of
the motor drive circuit 51lc, the head 50 can be moved on the
skin S without difficulty.

25
[0071] EMBODIMENT 2
Following the first embodiment, the second embodiment
also refers to the high-frequency treatment device provided
with the current-carrying region change means.
30

[0072] Figure 6 is a configuratioﬁ diagram of the
high-frequency treatment device according to the second
embodiment of the present invention.
In Figure 6, three switching terminals (switching
35 terminal means) which are electrically connectable with the

amplification circuit 30 are denoted by 41y-1, 41y-2 and 41y-3,



23 and a switch (switch nmeans) which electrically connects to the
anplification circuit 30 by choosing one fromthe swtching termnals 41y-1
to 41y-3 is denoted by 52y. 5[0073]InZEigure 6, the current-carrying region
change nmeans is conprised of the switch 52y, the tinmer 11 and the CPU 10.

[ 0074] Next, the operation will be explained. 10Figure 7 is a flow chart
which illustrates the operation of the high-frequency treatnent device
according to the second enbodi nent of the present invention. Her e,

t he hi gh- andguendy dhr éat irecit nedewis¢ewhsclusacddiy isaldgr cpnesstagd fibehead 50

agai nst t M t r.m n i i : inal s
41y-1 to %ﬁ?ignggtﬁg %g%%ﬁ on§fﬁg}gakﬁ%éﬁﬁﬁgg%S%Fnﬂkﬁg%rggf%gbgbgt t he
CPU 10 acterdiingleodEyglrieoc 6ibetd vish edentdie@dsWivt ORY52y so that the switching
termnal 41ly-1 20 is switched out of the switching termnals 41y-1 to 41y-3
and the switching termnal 41y-1 is electrically connected to the

anpl i £? catlP8d38&i r cui t1BF (WD STEDE. CrRERP T RRTEPLNY0T§EL PV atRe Efe ti mer

11 (Step @E4R} 50 ddwiritshel bEothd rsaquemncy2s] ofnted diseapplhli €0d tihd keuskin S
by way of @he termnal 41x and 25 the switching termnal 41y-1 (Step 5T73).
[0076]Sub% quently, the CPU 10 neasures the current-carrying anmount of tinme
ti by nmeans of the tinmer 11 (Step ST74) and determnes if the

current - cqgwwg amypt, ©Of 3Q U8 s SheaGhespEhexFYLERBE; carrying tine
[imt Tm (Step ST75).
10 Figure 7 is a flow chart which illustrates the operation
of the high~frequency treatment device according to the second
embodiment of the present invention.

Here, the high-frequency treatment device is used by a
user pressing the head 50 against the skin S so that the terminal
15 41x and switching terminals 41y-1 to 41y-3 are not moved on the

skin S.

[0075] In Figure 7, first the CPU 10 according to Figure

6 activates the switch 52y so that the switching terminal 41y-1
20 is switched out of the switching terminals 41y-1 to 41ly-3 and

the switching terminal 41y-1 is electrically connected to the

amplification circuit 30 (Step ST71). Then, the CPU 10

activates the timer 11 (Step ST72) so that the high-frequency

signal is applied to the skin S by way of the terminal 41x and
25 the switching terminal 41y-1 (Step ST73).

[0076] Subsequently, the CPU 10 measures the
current-carrying amount of time tl by means of the timer 11
(Step ST74) and determines if the current-carrying amount of

30 time tl reaches the current-carrying time limit Tm (Step ST75).

[0077] When the current-carrying amount of time tl comes
short of the current-carrying time limit Tm (“Yes” in Step ST75),
the CPU 10 repeatedly carries out the series of process i.e.
35 the high-frequency signal application, the measurement of the

current-carrying amount of time t1 and the comparative judgment



[ 0077] When the current-carrying anount of tine tl comes short of the
current-carrying time limt Tm("Yes" in Step ST75), the CPU 10 repeatedly
carries out the series of process i.eps35 the high-frequency signal
application, the nmeasurenent of the current-carrying anount of tine tl and
t he conparative judgnent 24 between the current-carrying anount of tine tl
and the current-carrying tine limt Tm ("Yes" in Steps ST73 to ST75).

[ 0078] Then, when the current-carrying anmount of time ti 5 reaches the
current - cdrertyierg threchinent ToaftWNotg ian@trep GT5)me ttHe aORUtDE acti vat es

the sw tCQ:u%%Yen§Qc5?§gl{']1§na tﬁ%@gﬁe(mé‘s&‘ 1411%1:%RESS’§W'3 ticheg-eyt, of the

remai ning switching t s 41y-2 and 41ly-3 and the switching term nal
41y-2 is electrically connected to the anplification circuit 30 (Step 10

S:;?l?j Si nq@o;mr]t her hj‘}géhfm%lﬂleﬂﬁ¥ @ﬂﬁ@it&@pjﬂﬁ&t%@gft%ﬁtt dslﬂfislklh@ tShcanrDiUes
t he anger (0] causi urns or other accldents e eat t he
L e e edpi TSRy e o0k Oy A s 1GB BSNLE o QOUOH SN R s e,

si gnal i s tapplired 1'00at:hevé.5eskt]ﬁle Syt atays of ddeHagr mhealsm:txkam@ t he

smﬁtching ternln I I

current - carryln % 4ﬂ % %%Ptéh gépunéigéh%?Igggu%ghgﬁéﬁﬁt%%' ST74).
Unti | thet@amngﬁﬂscé1Y72nguh#ﬂwnﬁ @mdﬂﬂwnswﬂtpéa@neéermen@hr4kyn cdr rying
time Iim telg@t(rlugllﬂ/ncﬁﬁgétecngb %%eaﬁgpﬁ_:[f@:athgnr@i)@@&?@l% c@iddes out

the series processes 1I.e. hi gh-frequency signal  application, the
rreasui*@rrer‘ﬁﬂéf ?h@céuﬂﬁ?ﬂe%éﬁ%}l g eamsaRY 6Fgf1?[*rea?}i’lja‘?l%lt%% gk at i ve

j udgnent betiwesncdhe UEheNdak@d ¥ Ynga astuitb fnd btothe Antbdients .
current-carrying tinme limt Tm("Yes" in Steps 5T73 to ST75). 25

[0080] After the current is applied byway of the term nal 41x and the

swi t chi ng [to@r7®ilnal 41®/laérefaﬁtetﬂ1etbar(ﬂéhﬂ0caa:rtrma1@st the tdimen 1 TmqaiNo" in

Step, STr5)a tieoCFA) 18 GELi NALeR: e AL 6fLP A Rt etuke et b
15 skin S by way of the termlnal 41x and the switching terminal
41y-2 (Step ST73). Then the CPU 10 measures the
current-carrying amount of time tl by means of the timer 11
(Step ST74). Until the current-carrying amount of time tl
reaches the current-carrying time limit Tm (“No” in Steps ST74
20 and ST75), it repeatedly carries out the series of processes
i.e. the high-frequency signal application, the measurement of
the current-carrying amount of time tl and the comparative
judgment between the current-carrying amount of time tl and the
current-carrying time limit Tm (“Yes” in Steps ST73 to ST795).
25
(0080] After the current is applied by way of the terminal
41x and the switching terminal 41y-2 for the current-carrying
time limit Tm (“No” in Step ST75), the CPU 10 activates the
switch 52y so that the switching terminal 41y-3 is switched out
30 of the remaining switching terminals 41y-3 and 4ly-1 (Step
ST71) and repeatedly carries out the same operations described
above (Steps ST72 to ST75).

[0081] To summarize, the CPU 10 carries out the steps as
35 follows: Step ST73 wherein the high-frequency signal is applied
to the skin S by way of the terminal 41x and one of the switching



30 of the remaining switching termnals 41y-3 and 41y-1 (Step ST71) and
repeatedly carries out the sanme operations descri bed above (Steps ST72 to
ST75). [0081] To summarize, the CPU 10jgarries out the steps as 35 fol |l ows:
Step ST73 wherein the high-frequency signal is applied to the skin S by way
of the termnal 41x and one of the switching 25 termnals 41ly-1 to 4ly-3;
Step ST74 wherein the current-carrying anount of time ti is nmeasured by
means of the tinmer 11 activated in Step ST72 every tine the swtching

term nal s téryinate 41y-3 ts 4uitehedterStEp/ STEmHich® deternmines if the

current - C%‘rurweﬂg, @\%\EE‘QEnSfarﬁdm bl %ﬁﬁ‘&hﬁs 15N SULF EDN L CRERRENGE el 1 imi t

Tm and Step S efein the switc 2X I's activated so that one of the

remai ni ng téJWetrcl%lanCFéf*’ﬁfﬁﬁl gn498cn %/ A15very SIS tdredEldtiRg
hi gh- freqq%mng!lgnahytnoabtmgyaMg fg@ﬂidmmg&gp tg 3G m&llaﬂpl | ed when t he

10 curgent-carryin nt of t| ti reaches th rrent tlrre
it Fm 0o Crmget 1T Sy @St tAS AR 100 FBRED Ear T yi HE® rlohi R G be
changed e\telreycuirnerlthear:nyimttmr Lymhg Bpunid Stepi ﬁ’énlwmmsﬂtdwe

b
cxcessi ve rTn S PERITAIE S ﬁé‘%&‘k’?ﬁéé’f"?é;&%mﬁifig eft;r*évt At on of

burns or d¢EFarnadsi démé‘, tp 008213 nis expelcehest ante nesueEneal s 41y-1

to 4ly-3, dj ?n‘a‘i possi bhe 5nﬁ>lslvﬁﬂcq’t:ﬂd?1 %ﬁ%‘hl@f 361Ys Lappilyed , wikhy -the 20
41y-1, 4ly 41y-3, (and repeat) in a cyclical way, or it is also possible

- y ,
to ra?a@lomcyl@\ﬁnttcﬁaé%lﬁ}g PHeu3hi R EhFHES tlet MSRACUYC to 41y-3. [0083]In

addi ti on, du&eeﬁun’@arrrgﬁnt;h@uﬁewm@[mtngmt ersinals’ 2n SSeposTVBmzwctHa)
three. W t hpor et han two switching term nﬂbﬁﬂ%%%e seco di ment can be

achi eved. 1'008% FSPFH@r‘mgaF?%%hCTIE wn' 9 lgmuere it s
possi bl e tcorsentacsirngliegt emoumal o Ot trhe tbrmarra‘iesdflqklsl de 30 concurrently

setting Ly 0 nrgoggﬁgﬂﬁhgha &?ﬁ\%“ﬂﬁe&%\% s%o%'s%l%otm%mec two or

nore svmtcmg termn scan e swt U 10 actjvates the
swi t chowhitdls pscsesiverqusporidirgllycation to the Skll’l S, resulting in

the prevention of burns or other accidents.

[0082] In respect of the switching terminals 41ly-1 to
41y-3, it is possible to switch in order of 41y-1, 41y-2, 41y-3,

20  41y-1, 41y-2, 41y-3, (and repeat) in a cyclical way, or it is
also possible to randomly switch one of the switching terminals
41y-1 to 41ly-3.

[0083] In addition, the number of the switching terminals
25 isnot limited to three. With more than two switching terminals,

the second embodiment can be achieved.

[(0084] Further, although it is not shown in Figure 6, it
is possible to set a single terminal on the terminal 4ly side

30 concurrently setting two or more switching terminals on the 41x
side so that the two or more switching terminals can be switched
when the CPU 10 activates the switch which is set

correspondingly.

35 [0085] Figure 8 shows another option.

Figure 8 is a configuration diagram of the high-frequency



26 treatnent device according to the second enbodi nent of the present

i nventi on. In Figure 8 switching termnals (switching term na
means) which electrically connect to the anplification circuit 5 30 are
denoted by 41x-1 to 41x-3. A switch (switch nmeans) which switches the
switching termnals 41x-1 to 41x-3 is denoted by 52x. [0086]1n Figure 8,
the current-carrying region change 10 neans is conprised of the swtches
52x and 52y, the tiner 11 and the CPU 10. [0087] Here, the head 50 is
provi ded wirthtmehtodkyitheasedrding heo svid cliamgnd emmatdendl L]l the 41y- 3
and the s 2 also the set of the switching termnals 41x-1 to
41x-3 and%hﬁégg% iléggy.&nv\hen the CPU 10 activates thg sw tches 52x and
52y, the smntchﬁngFi@mn¢n%ASSMMBGHHHQJDﬁmmi@aé@d (shvé toWinghitRgME8RA nal s
4ly-1 to 4lyn3 a&@m§%@ﬁ%@@glE§§99Q£hﬂﬁk¥:thﬂQp§§$B9fbc£P§oﬁ%ﬁﬁkﬂﬁ] 41X

side and the tern1na| de 1S provided w or nore smntc i.ng
termi nal s 30 %re4¥¥mfe@obﬂf%ﬂ%quo B ta‘ﬂ&V“§1 E&é&F&Hﬁ@T%S &Y ing to

the case @fvikicguketrBe dvhie- Ak RatkhoAs1ef41:hel W ucki-39i eddridads HAAX-1 to
41x-3 and he switching termnals 41y-1 to 41y-3 can be 25 varied so that

the current? Xecarrying region which is capabl e of being changed thereon can
be wi dened, |eading to prevent burns or other accidents fromoccurring nore

ef fect [ velyogarel 0. noteqpld & CURILENLTLLGH, 00,0 oLl Ehenter m nal

41x side an e termna si'de’I's oss n alternate 30
swi t chP ngmeeng ﬁénd@WéW@@fﬁﬁlgihes Sp’é§§hl@lse52{<0®]89] ir%ﬂ hietgrdrianet Hel

sw tches S22 apd 22y hp_ Figure 6 or Figure 8 are not necessarily placed on
t he head 50. They can be placed on ot her conponents. 35

[0087] Here, the head 50 is provided with not only the set
of the switching terminals 41y-1 .to 41y-3 and the switch 52y
15 but also the set of the switching terminals 41x-1 to 41x-3 and
the switch 52x. When the CPU 10 activates the switches 52x and
52y, the switching terminals 41x-1 to 41x-3 and the switching
terminals 41y-1 to 41y-3 are switched respectively.

20 [0088] Both the terminal 41x side and the terminal 41y
side is provided with two or more switching terminals i.e. 41x-1
to 41x-3 or 41y-1 to 41y-3. Accordingly, comparing to the case
of Figure 6, the combinations of the switching terminals 41x-1
to 41x-3 and the switching terminals 41ly-1 to 4ly-3 can be

25 varied so that the current-carrying region which is capable of
being changed thereon can be widened, leading to prevent burns
or other accidents from occurring more effectively. Herein, not
only a concurrent switching of both the terminal 41x side and
the terminal 41y side is possible but also an alternate

30 switching or a random switching is possible.

[0089] Furthermore, the switches 52x and 52y in Figure 6
or Figure 8 are not necessarily placed on the head 50. They can
be placed on other components.

35
[0090] As described above, the high-frequency treatment



27 device according to the second enbodi nent is provided with sone neans as
follows: the termnal 4ly is conprised of the switching termnals 41y-1 to
41y-3 which are independent of each obher and apply the high-frequency
signal generated by the oscillator 5 circuit 20 and the anplification
circuit 30 to the skin S; and the current-carrying regi on change neans
conprised of the switch 52y which switches the swtching termnals 41y-1 to
41y- 3 which apply the high-frequency signal when it is activated, the tiner
11 whi ch reasoeescddralimigghe fuhegsencyd b@@ﬁgmhtaimpybng?dadwmh sPmei ne tl,

and the Cﬁgaﬁgzﬂpk8P18§ESQﬁE§téEﬁi§§%l :u§§5ﬁ k?@e@@@upﬁegﬁl%bﬁﬁnbl by

nmeans of e tiner term ly-1 to 41ly-3

swi t ched §6radnposattyvhtle t%é’“sﬁnwbéﬁhSQ?evm%%e@W%tﬁ 1SSy OFHYRG amount
of tinme thnpeasigsthbe GW-reRtueatkyd itthdll anékmédW tHS o@@ﬁ&@@@@@t ly, the
current-carryi nﬂeé§ ion hs ch ]C@(rj every tine, %nf currgnt carr % anount
of time ticirEsd EOFr AL T3 g Cre i FnfY “Fnt86 Thit cessi ve
current appki carirenttoatheiskired aarchmmdenhidarisedompessieti g Itlhlet he
prevention of ucns or. of her idents . t

hi gh- frequencygtg’ggt rren?hdsé"\vﬁggh acgtcr}lrd ing Qttc[hq}?é sg(%ngﬂgles’n’f)lggl rrent i's

provi ded \ﬂnlwh3swh‘e<3heap§l§astfﬁ©lhmfnefmletmynmrglmmealndm}@ are

conpri sed a@tcﬂfggeaw' £HQ' E'Qmé?rﬂ W&rﬁ%%&&é%@ h%%%lfxéqllemyélly 3

whi ch are 25 i ndependent of each other and ply the high-frequency signal
gener bt ed SBYPEASIIS I IN%EBPURT OdUF t12 G 1an%ln<f1 ﬁ'élea%lﬂ |1f0| At FoMeSETEEt 30 to
t he skinsinhanduthen€euts £hf€Rrdndure rogglt@mechang@ rﬁwm «Orgd s8eheaf the

itch d 52 t di h t I Al d
3Ly and sutt BAES T 50 "GRG BF 1f oS e b £ 5 a3 AN ALy L to
41y- 3 whi els appiat itviee ehtlgb-fwiegehey megnahembenremtﬂsazalcylwtaecbumthe tinmer
L1 which measypes.thechighsfEeduancy. ».onal Anp Ying aupunt 1gf, time ti, and

the CPU 1 measures the current-carrying amount of tinme tl by neans
of thkSti FeRseuRnBAYt hehewrEEre Yy S5 1ed nd Bl -s] e wBe BVaFY 41y-1 to

41y-3 are gkt @H@dc§9r@§t19a§§§/il¥@t£n&hﬁ: ¥ tiches tiz&e@@@he@yth\wen t he
current - carry|n 28 anount of tine ti r eaches the current-carr time

limit Tm CESRSBHUEREFYING ot ing ito TFhECchBRL of NE G B V] 1! i nati ons
of the swabphiingtiennaatise Alkkinl st eadlxe3iandosiyd ]l tesulllytdy cian the vari ed

so that the current-cary regl an, 5 whi .c |s capabl e of being changed
t her eon c&h°Be™ '88n8§,b¥ %I CCl(p

|ng |n the preventlon of burns or other
acci detts fromoccurring nore effectively.

[0091] Further, the high-frequency treatment device
according to the second embodiment is provided with some means
as follows: the terminals 41x and 41y are comprised of the
switching terminals 41x-1 to 41x-3 and 41y-1 to 41y-3 which are
25 independent of each other and apply the high-frequency signal
generated by the oscillator circuit 20 and the amplification
circuit 30 to the skin S; and the current-carrying region change
means comprised of the switches 52x and 52y which are set
corresponding to the terminals 41x and 41y and switches the
30 switching terminals 41x-1 to 41x-3 and 41ly-1 to 41y-3 which
apply the high-frequency signal when it is activated, the timer
11 which measures the high-frequency signal applying amount of
time tl, and the CPU 10 which measures the current-carrying
amount of time tl by means of the timer 11 when the switching
35 terminals 41x-1 to 41x-3 and 41y-1 to 41y-3 are switched so as

to activate the switches 52x and 52y when the current-carrying



[ 0092] EMBODI MENT 3 10The third enbodi nent refers to the high-frequency
treatnent device utilizing the signal application control nmeans which
determ nes suitability for the high-fggquency signal application so as to
control the high-frequency signal application based on the result thereof.
15 [0093]Figure 9 is a configuration diagramof the high-frequency
treatnent device according to the third enbodi nent of the present
invention. In Figure 9, a notion sensor (notion sensing neans) which 20
out put s aamensbroSitgmsl thyrewmyhed tde fumpehbnecgensing tisneldriotiddThy 53. A
oLl on SepshBAGRLALY! 4ORIA LS ANSING MRARS ) WRLEh SeRs T HEDVeNENt s byway
of the sensor gl nal =~ out p fromthe notion sensor 53 is denoted by 53c.

25[ 0094] TREMRBERBACBENRBI B3 Bt Byl % testiion Lseddikng et Add~whPEA enits
Ii?]pt t?_ T4m9—§k’dd14§yi-9dégio@é wﬁ_r&taadgce%g@tte@; (I:I%ﬁfémsgcéhﬁjtijhﬁd{d'@egion el
selrT- 1 ON-sSensi ng can. be | eveq, | C IS e sane, netn as an opti ca
mouse. > As HhENmDE | GAPSRHRGPE (RE R BESETBiRG HOSFERE 807t BGether it h t he

t erm nal srdixlandg3in 4lhg senvsinng cof offovenentsr aft e daerimiemdlss f40mn and 41y

onto the 8ghﬂr§i88nmg?eag%%§%%¥be prQS]In Figure 9, the signal application
control neans 'S conprised off the notion sensor 53, the nmotion sensing

circuit 35 53c and the CPU 10. 29 [0096] Next, the operation wll be
expl ai ned.[gp92] Fi gy pkQeng @ fl owchart which illustrates the operation
of the high-freﬂﬁency,treatnent devi ce according to the third enbodi nent of
the ptesent invERt g rHFROHREN giffrreqlentyeshi pBat rEANCREYI ce i s used
by a user tme¥ifgnthg@esad® i thaing hend erininadl sipplx cand ohlycateoioved on
U %éans which determines suitability for the high-frequency
signal application so as to control the high-~frequency signal
application based on the result thereof.
15
[0093] Figure 9 is a configuration diagram of the
high-frequency treatment device according to the third
embodiment of the present invention.
In Figure 9, a motion sensor (motion sensing means) which
20 outputs a sensor signal by way of self-motion-sensing is
denoted by 53. A motion sensing circuit (motion sensing means)
which senses movements by way of the sensor signal output from

the motion sensor 53 is denoted by 53c.

25 [0094] The motion sensor 53 employs a motion sensing
method which emits light to the skin S to receive its reflected
light so that the self-motion-sensing can be achieved, which
is the same method as an optical mouse. As the motion sensor
is placed on the head 50 together with the terminals 41x and

30 41y, sensing of movements of the terminals 41x and 41y onto the

skin S8 can be achieved.

[0095] In Figure 9, the signal application control means
is comprised of the motion sensor 53, the motion sensing circuit
35 53c and the CPU 10.



[0097] In Figure 10, first a high-frequency signal is applied to the skin S
by way of the termnals 41x and 41y 10 according to Figure 6 (Step ST101).
Then, the notion sensor 53 senses novegents of the termnals 41x and 41y so
as to output a sensor signal, which is eventually transferred to the notion
sensing circuit 53c. The notion sensing circuit 53c senses novenents by way
of the sensor signal which is transmtted to 15the CPU 10 (Step 5T102).

[ 0098] Whi | e any novenents are being sensed ("Yes" in Step ST102), the
termnal s [4086and 41lWenrte |0y caldrpthenngidoved empthénskin S. Accordingly,

the CPU 10 detef nes 1%019%”?F5w%a%‘% Wf&%%‘l‘i‘%s Yy rt%@tt@mge%ttu% to the

skin S and contro he oscillator circurt 20 an ng cation circuit
i 8%

30 so as 4 Ebﬁthlfﬁlé“ﬁc%él%n@ﬁ’ treatispry o9 \gres aézﬁﬁrridéaﬂ (st &p13T01) .

25[ 0099] Carnbbeigtherohand, pyhsan ho IRUENMRIM . SHRave heemisgnsedqueNey in Step

ST102) the termnals 41x .and 41y are not | ogj caII bei n t he skin
S. Accor di ﬁ@ﬁ?meflﬁe W%d%&?@%rﬁ%&uﬁeadﬁ% Nt éé‘?@??‘}% t\c[,}lﬁdtrgﬁ‘t

appl i cati aerindanthe gkknasdafnty cord rmodwed her ased Idkators.circuit 20 and the 30
anplification circuit 30 so as to stop the high-frequency signal
application (Step ST103). [0100] To summari ze, the CPU 10 carries out the
steps as flOOPAws: SteblSmxnmﬁmﬁébeﬁnrﬁheahhghhfféqgeﬁC9YSBgﬁaﬁll5535

applied to the gkiB S bysway 9fpihe esimnal s Al and 4k ~Slep 137102
wherein nnvenents are sensedbymeans of the notion sensor 30 53 and the

not i okl seASCRGIEPECHR Figdee andiStegTsP103 Wik eithe motion sensor 53

senses movements of the terminals 41x and 41y so as to output

a sensor signal, which is eventually transferred to the motion

sensing circuit 53c. The motion sensing circuit 53¢ senses

movements by way of the sensor signal which is transmitted to
15 the CPU 10 (Step ST102).

[0098] While any movements are being sensed (“Yes” in Step
ST102), the terminals 41x and 41y are logically being moved on
the skin S. Accordingly, the CPU 10 determines no danger of

20 excessive current application to the skin S and controls the
oscillator circuit 20 and the amplification circuit 30 so as
to continue the high-frequency signal application (Step
ST101) .

25 [0099] On the other hand, when no movements have been
sensed (“No” in Step ST102), the terminals 41x and 4ly are not
logically being moved on the skin S. Accordingly, the CPU 10
determines a danger of excessive current application to the
skin S and controls the oscillator circuit 20 and the

30 amplification circuit 30 so as to stop the high-frequency

signal application (Step ST103).

[0100] To summarize, the CPU 10 carries out the steps as
follows: Step ST101 wherein the high-frequency signal 1is
35 applied to the skin S by way of the terminals 41x and 41ly; Step

ST102 wherein movements are sensed by means of the motion sensor



the current application to the skin S is stopped when no novenents have
been sensed i.e. when "No" in Step ST102. As no high-frequency signal is
applied unless the termnals 41x and 5p4ly are being noved, it becones
possible to inhibit the excessive high-frequency signal application to the
skin S, resulting in the prevention of burns or other accidents.
[0101] Bel ow i s another option with the tinmer 11. 10Figure 11 is a
configuration diagramof the high-frequency treatnent device according to
t he thirdS58nbodi entmadfianheepsésentitawvintiidon. ahd19ep B TH Ghrderein he

signal apRlcCaLi-oR,e0nbpoL FRADS 15 {i% cOMpl ised: oft diedmlian sensor 53,
the notion sensing circuit 53c, the tinmer 11 and the U 10. [0103] Next,

t he oper affodRMGIIEE Bevessiea fegsed i.e. whenm'Hor e dtee aTEP6w £hal whi ch

i1l ustrat es ghberepaeati, o8 ik 10fi st Bp?mwa-dﬂwmws teeat NENE dBYVie!

accordgng o the i.rd enbodi nent_ of the In

t h resent inventi.on.
Fi gure 12%18Véﬁei%eﬁ89eﬁﬁﬁ? ’theb%%EBﬁ%fgﬁﬁgﬁgﬁiéﬁiédhﬁaﬂgtﬁﬁ§
hi gh- f r equeney ssivgnal ghs fbeqngnappd i gob { "dYod 1 iiae tSteps ST shidch $1122), the
CPU 10 accordiing to.Figure 11 S no p r ; ARRId cation
innediateﬁﬁf%%ﬁgpgaéntgget?ﬁ%y l?@ %%5?§a:%dnégﬁjﬁﬁééﬁg%ﬂentE%pplication
is continued (Steps 51123 and ST124). Then the current-carryi ng anmount of

time tl frgmohhe poi ngeihat; Smyements haverbecone uadetgetabhe is measured
by neans of thé tinmer 11 (Step 51125). 30 [0104] When any novenent has been

sensedOwhi | e t1 FigupBi hy Head U YT iqrh IS8y 8T PE6Y "% he terminal s 41x
and 41y amgdghogiregukyichetngatyed @avide skidrBnfecordinghyrd he CPU 10

determ nes, {fhal, Lp danger of EXCESSLYS, U ent application to

[0102] In Figure 11, the signal application control means
15 is comprised of the motion sensor 53, the motion sensing circuit
53¢, the timer 11 and the CPU 10.

[0103] Next, the operation will be explained.
Figure 12 is a flow chart which illustrates the operation
20 of the high-frequency treatment device according to the third
embodiment of the present invention.

In Figure 12, even if movements have become undetectable
while the high-frequency signal is being applied (“No” in Steps
ST121 and ST122), the CPU 10 according to Figure 11 does not

25 stop the current application immediately, instead the timer 11
is activated and the current application is continued (Steps
ST123 and ST124). Then the current-carrying amount of time tl
from the point that movements have become undetectable is
measured by means of the timer 11 (Step ST125).

30
[0104] When any movement has been sensed while t1 is being
measured (“Yes” in Step ST126), the terminals 41x and 4ly are
logically being moved on the skin S. Accordingly, the CPU 10
determines that the danger of excessive current application to

35 the skin S has been resolved and goes back to the series of Steps
ST121 and ST122.



35 the skin S has been resol ved and goes back to the series of Steps ST121
and ST122. 31 [0105]On the ot her hand, when no novenent has been sensed
("No" in Steps ST126), the CPU 10 detgfm nes whether the current-carrying
anount of tinme tl reaches the 5 current-carrying time limt Tm (Step
ST127). When the current-carrying amount of time ti conmes short of the
current-carrying time limt Tm("Yes" in Step ST127), the CPU 10 repeatedly
carries out the series of process i.e. the high-frequency signal
application, the neasurenent of the 10 current-carrying anount of tine tl

and the c r-ative | n t rr = i time ti
and t he cﬁ?ﬁ?gﬁicarrfﬁggﬁgf#gqﬁgﬁ?ﬁaﬁéﬁééxﬁiﬁ%ﬁﬁﬁ?@%gmgﬁggﬁggg%g%%a7).
[ 0106] Ther@dff’edn Sherhi gHLE P bqueneyCRY gl defispimidgs shetdegndehe

measur ement, @l ntthe  e¥rE 89t ag8thYi 88 armunt] ofeddrs tdhare repeatedly
carried out (Steps ST124 and ST125

. When_ no novenent has en sensed (" No"
in Step 5FEH “&ﬁ&aé§¥hPﬁaFF9€théméﬁryﬁn StER Rty anﬂﬁﬁ?lgﬁmiine t
reaches thereenhterbregtnyi agothtreot i tite TmM (SdWed's ighSttep £SEL27), t he CPU 20
10 determ nes that further, high-fr.equency, signal | Lon t skin S
carres ¢ KEGERGar 0 Yeaaer M BrhE Of orrer Sagt sa8R: S R e ok R
current apgpl ircaciadrdfigr chbryeé Sbep STd 28) 1125 [ @ QA kee suriver-i Zée t he CPU 10
carries out: th sk : 12 |t @ furrguency
si gnal isqﬁéﬁhgrgggﬁﬁgg B%agégm%?p§%§£?§%#iﬁgﬁgqﬁ%tﬂénd 41y when no
novendft s O TehE ~Car iy haE IPBh tapl tATy hheedudeh CeBRIEATHAF I B dgRent

hi gh-fr equerGycsi @nal clsrbet Ngaappl h@thrho@nt W 0"t 1 mrdt ehe30 ST122;
St ep, STIZS L ch TEasuL S8 1% Gyl ek CRLLYLng, aUouDt el f TR A, fy means
whet her the current-carrying anount of tine tl reaches the current-carrying
(L Too! L G BAAen, eI, Baus hoer, SRR 0. 5188 AR, St e
currehb- camdyihg memtittersint iofethip ¢eerdesqdrrying amount of time tl
are repeatedly carried out (Steps ST124 and ST125). When no
movement has been sensed (“No” in Step ST126) and eventually
the current-carrying amount of time tl reaches the
current-carrying time limit Tm (“No” in Step ST127), the CPU
20 10 determines that further high-frequency signal application
to the skin S carries the danger of causing burns or other
accidents and stops the current application forcibly (Step
ST128).

25 [0107] To summarize, the CPU 10 carries out the steps as
follows: Step ST124 wherein the high-frequency signal is being
applied by way of the terminals 41x and 41y when no movements
of the terminals 41x and 41y have been sensed while the
high~-frequency signal is being applied i.e. when “No” in Step

30 8T122; Step ST125 which measures the current-carrying amount
of time tl by means of the timer 11 activated in Step ST123;
Step ST127 which determines whether the current-carrying
amount of time tl reaches the current-carrying time limit Tm
when no movements have been sensed in Step ST126; and Step ST128

35 wherein the current application is stopped forcibly when the

current-carrying amount of time tl reaches the



32 current-carrying time limt Tmi.e. when "No" in Step ST127.

Accordingly, the current application is carried out fromthe point at which
novenents have become undetectable unghl the current-carrying time limt

Tm and thereafter it is stopped. 5 Therefore, the excessive current
application to the skin Sis inhibited so that the burns or other accidents
can be prevented. [0108] As for the novenents of the termnals 41x and 4ly
sensed by the notion sensor 53 and the notion sensing circuit 10 53c, when
one of th@umeentﬁabsrgimganﬂndlynmﬁ:ﬁmwédeonwhhe Wo'h 19 Ftwp ST127.

curr ent - CIIYIAIEEY) Olnl Sl Al falp TRMed o501 L NAL Ly ah-d 1 SauenRCY

signal applicatio e carried en bo e termnals 41x and

41y are k@ptinfoeionhéss, mehienents etmweahercgﬁmﬁg yelitestiad licoginddil yhigept i n

t hesame pQ%k&%Q@ éér§91ﬁ§@&u&bQ1%H$r@Ht éﬁﬂﬂﬂﬂéﬂéd@ﬂekslﬁt@pﬁﬁﬂgmkﬁﬂog]The
met hod_enpl oyed by the ndtion sensor 53 is not

mted
sel f-noti Jﬁlegsﬁgﬁﬁg HRe IfgtFeas ivie SHrBBPFc%@pmfelOf}t% %han%llhe%elsssary to
be capabl anofibsessi gt ey enmenbsr ocefotter bkeendpats chtxbampdedbntical .t he skin
S. For exanple, it is possible to enploy the follow ng nethods (1) to (3)
for the notion sensing neans. [0110] (1) An accel eration-sensor-net hod
wherei n tH&128]head 5 impitbei dedemeths arf dbcelterninoahssehsarnavfileh senses

an acceler% %%B by the motion sensor 53 and the motion sensing circuit
10 53¢, when one of the terminals 41x and 41y is moved on the skin
S, the current-carrying region is logically moved so that the
high-frequency signal application can be carried out. When both

of the terminals 41x and 41y are kept motionless, the
current-carrying region is logically kept in-the same position

15 so that the current application is stopped.

[0109] The method employed by the motion sensor 53 is not
limited to the self-motion-sensing method as in an optical
mouse. It is only necessary to be capable of sensing movements
20 of the terminals 41x and 41y to the skin S. For example, it is
possible to employ the following methods (1) to (3) for the

motion sensing means.

[0110] (1) An acceleration-sensor-method wherein the
25 head 50 is provided with an acceleration sensor which senses
an acceleration.
(2) A gyro-sensor-method wherein the head 50 is provided
with a gyro sensor which senses an angular velocity.
(3) A motor-rotation-sensor-method wherein the head 50
30 is provided with a motion sensing motor which senses an impetus
generated by rotating. The rotating is frictionally generated
when a drive part of the motion sensing motor moves on the skin

S while the current is being applied.

35 [0111] As described above, the high-frequency treatment

device according to the third embodiment is comprised of the



(2) A gyro-sensor-nethod wherein the head 50 is provided with a gyro sensor
whi ch senses an angul ar vel ocity. (3) A

nmot or -r ot at i on- sensor - met hod wherein ghe head 50 30 is provided with a

noti on sensing notor which senses an i npetus generated by rotating. The
rotating is frictionally generated when a drive part of the notion sensing
not or noves on the skin S while the current is being applied. 33
oscillator circuit 20 and the anplification circuit 30 which generate the
hi gh-frequerdy lsignatiamdit Y teexdnichal smalkf apalt YAy awhiehl tapl ywhiiled

hi gh-frequeney,sLopab Wﬁt&ﬂl&w & Q84! Lhat Ofic Gl & G da 120 And Jhe

anplification circult further "conprises the signal application
control né&ﬁsWﬁﬁFEhaHEiérﬁ?%e%l%% Q%RHWQQ%Nf%ﬁgn@Hegﬁ@&ﬁaﬁﬁéq@énéﬁe5|gnal

applicati @@c&@l@@otocgeauwlzcbh@f@ngtbfarmmm@étsm@n@lrmmﬂ cat.i gr based on
the result tggreof Accor di i

ly,. econes poss contr ol
o 5 oqihebeE e P IEE S Bierbn SPaerr b as s Cut i TR S HED
evaluatlome$ermhaeSt991EXbeBstyeﬂmmrUHHuhﬁqhﬂﬁnEﬁuemmyt@1@@@lsk|n S can be

i nhi bi ted, ag%ﬁ?%tc%ﬁhis@ 596 r?‘fI“LféP”choé rpig{]}f %HJ&? o Ggldent s.

[0112]1In a on e S|gna cation C accordlng to the
third enb@@p&éﬁ@tigncbﬁﬁﬁds@@ tﬁetﬁﬂﬁuﬁﬂ|Rhﬁ3ﬁ9ﬁanQ§9n@m@gﬂhb bt i on

sensi ng Cb%%%h%s5§6s§@b£8 §§n§&ﬁ%f6%“¥ﬁﬂﬂﬁi%H ﬁﬂgaééﬁ d%ailx and 41ly
onto the skln S and the CPU 10 whi ch stops the OSC|IIator circuit 20 and

contrbfs €Re éﬁﬁFFPPc%%?EﬁF%XrQﬁHﬁ¢?99n§én§%tPot%%ﬁ?@a¥4ﬁF%ﬁ%H“¥F%ﬁﬁéncy 20

si gnal whithe @ttyedmivenentset ape itatibnal s tAdxsiands £y e &rbﬁj}:ﬂgeiensed by
the noti on seg%or 53 aFg t he notion sg€ﬁbn CIrCUI 53c.
e

hi gh- f r eqd&icy “$Pgnal' 8 appfT ey Witkr? Anal" zflﬁccﬁdieilfy are not

staying in the sanme positions on the skin S, it becones possible to inhibit

the excessiygoqurrents 28 pophipatin stl%iaglfgisnu” S 1bRSULA AOL ke

pr evention o urns or other accldents errl ng to the
t hi r dl enmbégcasaingwhent i vidrgitt sroPdinentet fi Wamgruq&d am%l g i@ hecone

undet ect abkas3@ by bh@ BRE | RO BENSUN DA nﬂutd?ﬁtmncommieﬂ&s%s@sr cuit 53c,
the CPU 10 controls OSC|IIatﬁr C%%CUII io and the a %IC%% n circuit
50 s as P6VERGPLPHR AT FFBAlENEY Bt Cacn S FACCOr G, o
hi gh- f r equenicy0 sitginai sit&p&pphee@lsaMIaatde:MnaDSaAdm@mdremy tﬂree
stayi ng | m% Si % ns o the 35 Skl th tgth eXG
current app ?‘25 ?%ﬁl 8 -5k LA be G i %‘ly[sgc o %rng ?%1 tyhe
preve&@|oﬁlgﬁa@uwhglgrany movements of the termlnals 41x and 41y are
being sensed by the motion sensor 53 and the motion sensing
circuit 53c. As the high-frequency signal is applied when the
terminals 41x and 41y are not staying in the same positions on
the skin S, it becomes possible to inhibit the excessive current
25 application to the skin S, resulting in the prevention of burns

or other accidents.

[0113] Further referring to the third embodiment, when
movements of the terminals 41x and 41y have become undetectable
30 by the motion sensor 53 and the motion sensing circuit 53c, the
CPU 10 controls the oscillator circuit 20 and the amplification
circuit 30 so as to stop the high-frequency signal application.
Accordingly, no high-frequency signal is applied while the
terminals 41x and 41y are staying in the same positions on the
35 skin S so that the excessive current application to the skin

S can be inhibited, resulting in the prevention of burns or



34 other accidents. [0114]Further referring to the third enbodi nent, the
signal application control neans is further conprised of the 5 tinmer 11

whi ch neasures the high-frequency signal applying amount of tinme tl. The
CPU 10 neasures the current-carrying anount of tine tl by neans of the
timer 11 when novenents of the termnals 41x and 41y have becone
undet ect abl e by the notion sensor 53 and the notion sensing neans 53c.
Further, when the 10 current-carrying amount of time tl reaches the
current - ca@thgirngceidentdnmit Tm the CPU 10 controls the oscillator circuit
20 and the amplification circuit 30 so as to stop the high-frequency signal
applicatian. Accordiqgly, t he hi gh-frequency signal applicatjon js carried
out from tlRé1£8 poi ntFHEERGH AR fate i0gr Monafs Eﬁgrgnamggng%QE’sF%§ed in the
same posi siighadnappei skt oS dvtitidolt headdr Lentuealieyi dgudtimed iof tthEm  and

thereafter .it is.st d. Therefore, .the excessive current lj.cation to

t he skiI’ n $HET ﬁif]n Bﬁ?g 45 T hat® bm%shl eh~o hef" A cfelrgtn%chﬁ)%ggll% event ed.
20 [0115] EMBGDEMERTtdme t1. Tikel Cli ¥y ndres v dhentsodineent-cathre igur t h
embodi ment3lae befelse Lo LAe figh %&egﬂsngyméfeﬂ U deMGRAo\ded with
the signal application control neans. 25 [0116]Figure 13 is a configuration
di agr am ofthehee Hiighlfs équemey4ty Bavpermces heeehecbraiadnt Bhe RO Uy t h

enbodi ments ek otrhe3 piRs el hBYEBhI Sdhsidy Miwses533,. RutOmEh, sensorHLont act
sen3|?§ means) 30 which senses a contact between itself and the skin S and

out put$ a CEEREBF~SPERYEITY sPBRMOL o by &%, tlardf At GudhiSsensi ng ci rcui t
(contact semsieng-geang)nyht the sehses T ,CorttaactPibyl Onanprofrdifse thensor si gnal
he ter m GaFE 4T5 anas A9 5l 4o Henthet TRV Dk At s EERAFEr 0 IR 7 2

t ouch sengor s54psehsebighef contanty betawehn dnsleldatamn t Beoskiding 1 vi.t

| ogi cal |y (8@nBegnt hee GO AP s iRELWesP, 1 Nea t 851 NAls 41% aaBdt 4dyordndid he skin
> as \lNgl ! point at which the terminals 41x and 41y have stayed in the same
position on the skin S until the current-carrying time limit
Tm, and thereafter it is stopped. Therefore, the excessive
current application to the skin S is inhibited so that burns

or other accidents can be prevented.

20
[0115] EMBODIMENT 4
Following the third embodiment, the fourth embodiment
also refers to the high-frequency treatment device provided
with the signal application control means.
25

[0116] Figure 13 is a configuration diagram of the
high-frequency treatment device according to the fourth
embodiment of the present invention.
In Figure 13, a touch sensor (contact sensing means)
30 which senses a contact between itself and the skin S and outputs
a sensor signal is denoted by 54, and a touch sensing circuit
(contact sensing means) which senses a contact by way of the

sensor signal output from the touch sensor 54 is denoted by 54c.

35 [0117] The touch sensor 54 is placed on the head 50
together with the terminals 41x and 41ly. When the touch sensor



5 [0118]In Figure 13, the signal application control nmeans is conprised of
the touch sensor 54, the touch sensing circuit 54c, the tinmer 11 and the
CPU10. 10[0119] Next, the operation w B be expl ai ned. Figure 14 is a
flowmchart which illustrates the operation of the high-frequency treatnent
devi ce according to the fourth enbodi mrent of the present invention. In
Figure 14, the touch sensor 54 according to Figure 13 15 senses the contact
between the termnals 41x and 41y and the skin S so as to output the sensor

si gnal whidéhcPrtaglandtfer pkintD e Eouehnabhsingagrr thy e R Coﬁﬁé‘cf:ouch
sensi ng cicheUkkin4s. SeRsesrihe, comactt iy ﬁ’@ﬁﬁbt@fsefrl@%rs%@S@l’en%le@nahewm chis
eventually transferred tq thESCPU 1 (S&e ST1421 12Q%¥2|I3

contacts KRPEIREHC LRI tEeRE 27T TS phET1A2) E ﬂgl it P@ t he
osci | | at oco2@aandbdtwecanphé frecatinan scd Iscahtl 430 sod asienotin ¢ appley 1t.he
high-f%equency signal to the skin S, and is maintained in a standby node

(Step 25ST141). [0121] Then, when a contact has been sensed ("Yes" in Step
ST142), tHE1CRU 10 detrefrignes the theediwial herhightipaqiemicyosingrals

appl i catiqn Pf§éé{%tfe§héh?onm%ren%$r394 as Ot shahts 3k ihe Gudem

appllcatlon St'eps ST143 and 51144), and neasures the current-carrying
anount of 14|Cmetf1i3 bymfEahs d1dtHes tiRRY0-11 (Step ST145). [0122] When
contacts have stopped belng sensed while ti 35 is being neasured ("Yes" in

Ste 14 he CPU det nlnes t hat the_hjgh- uen si gnal
appPiiit' hil no | o tin preration w1ﬁl 1d exp?glnegy 9

Figure 14 is a fIOW'chart.whlch.1llustrates the operation
of the high-frequency treatment device according to the fourth
empbodiment of the present invention.

In Figure 14, the touch sensor 54 according to Figure 13

15 senses the contact between the terminals 41x and 4ly and the
skin S so as to output the sensor signal which is transferred
to the touch sensing circuit 54c. The touch sensing circuit 54c
senses the contact by way of the sensor signal which is
eventually transferred to the CPU 10 (Step ST142).

20
[0120] While no contacts have been sensed (“No” in Step
ST142), the CPU 10 controls the oscillator 20 and the
amplification circuit 30 so as not to apply the high-frequency
signal to the skin S, and is maintained in a standby mode (Step
25 ST141).

[0121] Then, when a contact has been sensed (“Yes” in Step
ST142), the CPU 10 determines the need of the high-frequency
signal application and activates the timer 11 so as to start

30 the current application (Steps ST143 and ST144), and measures
the current-carrying amount of time tl by means of the timer
11 (Step ST145).

[0122] When contacts have stopped being sensed while tl
35 is being measured (“Yes” in Step ST146), the CPU 10 determines

that the high-frequency signal application is no longer needed



36 and goes back to the series of Steps ST141 and 81142. [0123] On the ot her
hand, when any contact has been sensed while the current is being applied
("Yes" in Steps 5T144 to 5 ST146), thggCPU 10 determ nes whet her the
current-carrying amount of time tl reaches the current-carrying tinme limt
Tm (Step ST147). Wen the current-carrying anount of tinme tl comes short of
the current-carrying tinme [imt Tm("Yes" in Step ST147), the CPU 10
repeatedly carries out the series of process 10 i.e. the hr%h-frequency

si gnal apphdcQDEanaChetﬂeﬁﬁﬁr%ﬂﬁﬂﬂS(ﬁftﬂﬁ?RﬁnﬁﬁkﬁLéﬁﬁrﬁTﬁé amount of tine
tl and the conparative judgnent between the current carrying anount of tine
tl and the current- carr¥|ng time limt Tm("Yes" in Steps 5T144 to ST147).
15[ 0124] THEAERT t er Hﬁg%tff%&aéﬁcwfsﬂrfgﬁaw %&ibfrar“cfapﬁérr@%% sepsed

measur enephiok the eurtrent-Carvyimg Spundd of vdgre itd Saresr speatedloy

[ d, 51145 tact h d
("VeseSi n3515) ST8) Al BVET LA 17 HE et e AP Vg Amade or i me ¢!
reaches thmoﬁﬁtcufrtime(ﬁﬂwnﬂam@eSIMBelcnrteﬂhTéértUlmglﬂimg3ﬂiﬁ@¢7ﬂﬁlthe CPU
10 det erm g%ggtérﬁw wrhhen HOBtLeuenty, ol analaaR! Lealikan d @ddhe skin S

carries th er of causing burns or ot ccidents and stops the

current aﬁbpﬁéapioﬁhﬁo@@rb$9t(QﬁﬁxWEHEAQWMB25ﬂP6125]A@F%¥; A& STEPF of the

current apphiseat i o cSher %25 é%)ced\r.\/g}eébﬁﬁee%aﬁ H1e4TReS okher Rk from
the target human so that the touch sensin circuit 54c conmunicates

e ThaCepn. 10 Baghc ErpALEECh N TREL T et hoit ChE e S STRE ML 30 he

skin S isthe b@ﬂg@htseaseﬁlngr@m@mmtr@fruxﬂéfwmqm&hdyuikﬁamm&mtléevrce is
reset. Ther after

Stop ST143 RGACR TOTSTE Summr o i B AORER R Bfo s PAdoe e
35 fol | owsurseep- Silnylm@énawnlimetHMghYY¢eQGem%yeB$gﬁ§M4r%Oéﬁﬁvr@d by way
of the termnals 41x and 41y when contacts
15 [0124] Thereafter, the high-frequency signal application
and the measurement of the current-carrying amount of time tl
are repeatedly carried out (Steps ST144 and ST145). When any
contact has been sensed (“Yes” in Step ST146) and eventually
the current-carrying amount of time tl reaches the
20 current-carrying time limit Tm (“No” in Step ST147), the CPU
10 determines that further high-frequency signal application
to the skin S carries the danger of causing burns or other
accidents and stops the current application forcibly (Step
ST148) .
25
[0125] After the stop of the current application (Step
ST148), when the user removes the head 50 from the target human
body so that the touch sensing circuit 54c communicates with
the CPU 10 that contacts between the terminals 41x and 41y and
30 the skin S is no longer sensed, the entire high-frequency
treatment device is reset. Thereafter the CPU 10 carries out

the process which starts from the Step ST141 again.

[0126] To summarize, the CPU 10 carries out the steps as
35 follows: Step ST144 wherein the high-frequency signal is
applied by way of the terminals 41x and 41y when contacts



37 between the termnals 41x and 41y and the skin S have been sensed i.e.
when "Yes" in Step ST142; Step ST145 whi ch neasures the current-carrying
anount of tinme tl by neans of the tingp 11 activated at Step ST143; Step
51147 whi ch determ nes whether 5 the current-carrying anount of tine ti
reaches the current-carrying time limt Tmwhen any contacts have been
sensed at Step ST146; and Step ST148 which forcibly stops the current

application when the current-carrying amount of tine tl reaches the
current - c@etyerg thaeernimel Trlix and dhermrrdghe 15ims Seglg gTag pensed

Accordingliyy e thgegurvent APRHdLAlraN 2l Sseapr eds 9uin fdomde R Aheat Which
novenment has been sensed until the current-carrying tine |limt Tm _and

t her eaf t eCUEeNE ~SEEPPERY TRRYRF ok, titRe ek dusdisrdse ot &R dgPStcddi on to
the skin Qdtsvianbibit egt&® dTat3 ;t ke cbusms 4 0r wiot hierd aotindardss wtarthiser

prevented. 15 [0127] Here, sensing methods, eml.oyed t he touch sensor 54
can beg f&PeefgﬁﬁFQ, SohBY h3d ﬁ%g?%qﬁﬁghéﬂﬁgi%ﬁrZﬁg%glgceric capacity or

t he i npedangeecatecsengedgot ime neihidd Wherleim pressurte cdlsanges &eensensed by
means of api.ezo | Cir8l Qe ra DRB Lhese. Aoy e Flgune 15
shows ano%ﬁgfgépg#gﬁg%i%?géﬁFigh?éggggﬁgﬁz.con?Fgurat?onP%iagﬁgnyof t he

hi gh- f r eqéeFeyntr eRphead t Heideraddier 6RAg§eR6 - CRETY HLE t Mo mérteof t he

present inveptheRes2Bhd HhGEE I r 3N R @SkieC 1 MRIPErN (Lont aptersenaing
neanslgls,denoted (c%ntrol neagﬁ%st enoted by 55s and a

by 55, a switch

power 18 ouri@eS FeRMIIAI -nBarey b9 ¥re TRPGRITT & ifpEAPRent WE'EE i s
denot ed byudS5¥roRQ[HEL29hA &t giriechlhovethensi lgnalbeappkenatdomiconttated neans
is conprised of .the elastic.negggn 5? the, swi tch 55s, ;L he, pg urce
sov. rpe ComEenETCaReYERY CelF 10Tt o R0 e s AehE A £ e R act s
the skin Shegefore, the excessive current application to the skin S is

inhibited so that the burns or other accidents can be prevented.

15

[0127] Here, sensing methods employed by the touch sensor

54 can be, for example, a method wherein changes of the electric

capacity or the impedance are sensed or a method wherein

pressure changes are sensed by means of a piezoelectric element.

20 Other than those above, Figure 15 shows another option.

[0128] Figure 15 is a configuration diagram of the
high-frequency treatment device according to the fourth
embodiment of the present invention.

25 In Figure 15, an elastic member (contact sensing means)
is denoted by 55, a switch (control means) is denoted by 55s
and a power source (control means) of the high-frequency

treatment device is denoted by 55v.

30 [0129] In Figure 15, the signal application control means
is comprised of the elastic member 55, the switch 55s, the power

source 55v, the timer 11 and the CPU 10.

[0130] When the elastic member 55 contacts the skin S to
35 be pressed thereto so that the condition is changed from the

one shown in Figure 15(a) to the one shown in Figure 15(b), the



35 be pressed thereto so that the condition is changed fromthe one shown
in Figure 15(a) to the one shown in Figure 15(b), the 38 elastic nenber 55
switches on the switch 55s. Accordingky, the power fromthe power source
55v is supplied to the high-frequency treatnent device. Thereafter the sanme
operations as in Figure 14 follow 5 [0131] As described above, the signal
application control neans according to the fourth enbodi nent is provided
with some nmeans as follows: the touch sensor 54 and the touch sensing
circuit 54dawhichmsense Sthewtorhas orbehaen tdie SPer M e sd Y%l 1.0 tasd 41y

and the skjfe9; fEBﬁ Eth%o&ér“Q%ﬁ%bémggﬁ”fés§dﬁ§ﬂ¥ &Gh-fg eguency signa
appl yi ng anount_ of and the CPU 10 which applies the high-frequency

si gnal by hé@ﬁt’lféleﬁilﬁﬁcﬁ/th%%EIP‘FIIltatQﬁVJéF?Clﬁf{erm% {he &S fi cati on

circuit 3Qpashenieant ast snbeiyeesn therdersinals 41x and 41y and the skin S
have 1% been sensed by the touch sensor 54 and the touch sensing circuit
d

54c, nmeasures the current-carrying amount of tinme ti by neans of the
timer 11, [@1d13t ops the deisghibeagieney, shgrailgr@dphpphid:@hiby a@oritrad! | i ng

the oscll Lalal SLEGHi1n£aDMe (8 APLLELAZLED & bellqdd when Jie

current-carrying anoun reac rrent-carrying time
limt Tm maeoer dsngbylovhe hlilghtcw@qlfeﬁ?fwo%lfg%ainohﬁmq dRIOn Se1 KBt bei ng

carri ed oyl 4r,0m 5he poidH s@hswhigd @a}ytw&)@%%eaemg%mﬁqépg mnal s 41x
and 41 and the skin S have been sensed until the current-carrying time

limit1%m 286d ‘eHerBdf tBF FELRSS5tioppedines Fheteidr &eahd Sk i ve current
appl i cati enghe firbguskip S drsal ripphivtied smothatojbwm @n ;othértlaecirdent s can

be orovent g, | USALLEEOENT 5 reavensy S0 B9 40ROl dhgnd Tour
treat nent ogevildéetprovidedini 20 die Bm@mphmlqajatqrorcmmrfoﬁomé@
[0133] Fi guie +16.1sSp 8 GO | 'tgl"ér @EEHE Q%Lélng Bina?%ﬂbh 29 and th*é' ghifirequency
tr eat nent (?ew ce accordi ng t ? i nrent of the pr esent
|nven@ﬁonbeensensedknfthetouchsensor54zﬂuithetouchsen51ngc1rcu1t
54c, and measures the current-carrying amount of time tl by
means of the timer 11, and stops the high-frequency signal
application by controlling the oscillator circuit 20 and the
amplification circuit 30 when the current-carrying amount of
20 time tl reaches the current-carrying time l1imit Tm. Accordingly,
the high-frequency signal application is kept being carried out
from the point at which any contacts between the terminals 41x
and 41y and the skin S have been sensed until the
current-carrying time limit Tm, and thereafter it is stopped.
25 Therefore, the excessive current application to the skin S is

inhibited so that burns or other accidents can be prevented.

[0132] EMBODIMENT 5
Following the third and fourth embodiments, the fifth
30 embodiment also refers to the high-frequency treatment device

provided with the signal application control means.

[0133] Figure 16 is a configuration diagram of the
high-frequency treatment device according to the fifth

35 embodiment of the present invention.



39 [0134]In Figure 16, the signal application control neans is conprised of
the timer 11 and the CPU 10. [0135] Next, the operation wll be explai ned.

S5Figure 17 is a flow chart which illustrates the operation of the
hi gh-frequency treatnent device according to the fifth enbodi nrent of the
present invention. In Figure 17, for exanple when an operation

button which is not shown in Figure 16 is pressed by a user, the CPU 10 10
according to Figure 16 determ nes the need of high-frequency signal
appl i cati dA13Ad acti viat Esgthe 14 méheldisvrlagrprdispaiont ¢ igin agens

appl i cati oy Shgpss5ILIL and SHI2) aii TAswies johe current -car rying
anount of tinme tl by neans of the tinmer 11 (Step 5T173). Subsequently, the

CPU 10 repeatedly carries 15 out the series of process i.e. the
hi gh-frequengy]si gnalnappl iteat ioprratthenneasur eeeskpohihbé. current-carrying

amount_of tinme tl and the copparative judgme bet ween t.he current-carrying
amount® of time %fgﬁﬁ%1?hbséhff%%flé%$%@?h§h ﬁh@sﬁfﬁngT%??‘Nﬂig %ﬁﬁnSteps
ST172 to ST17HY .h2h-{DE3GkTer eadsenent ke hiaghatceqdengytsitgrmaltidppl i cati on
and the - i.-ng amount of tine ti are
repeatedrgﬁgg??EEQEOQ% %Q?é%%g%§Q%iﬁgﬁﬁMg$gV3). Wien eventual |y the
current - carryi ngnaisiwie & - tiae expmpégciesn BeoRSratii PERUEERT YAE i ne
it Tm (NGO BnSkepSTaZglre the CPUARLR afyiemdhatrbucten o
hlgh-frequenc¥ signal application to the skin carries the dan%Pr of
causi ny barAs Qﬂngtﬁ%rpﬁgﬁ?ﬂéﬁ%Qeéﬁ&m%PSESt?ﬁen% ﬁ%%?l IEERIERTY
forcibly, scgnalr appliyaacsn watd ngttikateismeheltiagai hl (Sb eps SBLEFRrt30
[0137] Then, the CPU 10 asures the ela ti he ¢

bbb 1 Cat SRCoTBh 5" (EIEL (BT LI8) (ShaPan o ot Aot na2Le) f enfd Tsures: on i n
t he stoppédestatreennttdrthnelapsed vifmtin2 téakheseame af ndd ftiaeval Ti

even if the ?@@éﬁtéfihiﬁﬂt§HEsequently, the CPU 10 repeatedly carries

15 out the series of process i.e. the high-frequency signal
application, the measurement of the current-carrying amount of
time tl and the comparative judgment between the
current-carrying amount of time tl and the current-carrying
time limit Tm (“Yes” in Steps ST172 to ST174).

20
[0136] Thereafter, the high-frequency signal application
and the measurement of the current-carrying amount of time tl
are repeatedly carried out (Steps ST172 and ST173). When
eventually the current-carrying amount of time tl reaches the

25 current-carrying time limit Tm (“No” in Step ST174), the CPU
10 determines that further high-frequency signal application
to the skin S carries the danger of causing burns or other
accidents and stops the current application forcibly,
concurrently activating the timer 11 again (Step ST175).

30
[0137] Then the CPU 10 measures the elapsed time from the
current application stop t2 (Step ST176) and maintains the
current application in the stopped state until the elapsed time
t2 reaches the time interval Ti even if the operation button

35 1is being pressed (“Yes” in Steps ST176 and ST177). Herein, as

shown in Figure 18, the time interval Ti is defined as a



35 is being pressed ("Yes" in Steps ST176 and ST177). Herein, as shown in
Figure 18, the tinme interval Ti is defined as a 40 predetermned tine
period which is considered | ong enoughpto avoid the danger of causing burns
or other accidents if the current is re-applied to the sane region on the
skin S for less time than the current-carrying tinme limt Tmas long as the
5 current application is nmaintained in the stopped state for the tine
interval Ti. [0138] After some time has el apsed and eventual ly the el apsed
time t2 reacHesernened melnnteanigd ThichNes ¢onStéprad 1Srmy Broudhe tePU 10

deternlnegvantthgedg§@g§r0§f @%&ﬁﬁfHﬁﬁnﬁ#QﬁﬁQﬁﬁﬁﬁp%kﬁﬁbéﬂﬂstthH%eSkln S
has been resolved to re-a the current, and re-star thezéurrent

appl|cat|GHIGSPEpl%'FfTJ?PPREG?s@]"F@esﬁﬁ%ﬁ%ont RB BPYSKEcartied St the
steps as tiﬁéokhamsthéi@ﬁmﬁﬂﬁ%ﬁbd&mg&m§nﬂmﬁauhﬁuﬁunme@b a?nbleatm@ﬂ andh
activates the tinmer 11 en the current-carrying anunt reaches
The oo eRtreaPFURETITE T i e fRB b RS AR ofr ek T Il e Che
hi gh-freqtiemey iskgnaklattording to Step ST172 is bei ng applled, Step ST176
whi ch neasures the elapsed 20 tinme t2 by neans of the timer 11 activated at
Step ST175; Step ST177 which determ nes whether the el apsed_ tine t2 reaches
the time ilAE8BYal Ti AfmE Sas STIEL hwhi ehapeest apfsevaBtéat +Enthe
appl i cati @naphen Ebﬁeejc@pJ?@Qc}EééTEtﬁe? teaches it |TTIE‘ (nfoer val stied . €. when
" No" |£ Steg §T 177. Accor(gln%I%r the tinme interyval df1 is inserted
bet weth t R ddr r ehteappli tht Forsr B ¢hdt"athe 9@%‘591@\}% urFPERe Sappl i cati on
to the skicnrBeaaradyel iduhiikid ed tHeesuhhlmgasrbédsler@rse\leﬂﬁlmr@f—almﬂ@s or
ot her acci ent s. 140 Altho h, it |s not | ur t.her 30
g; 4 d re—fh%trt The rFevea} "ﬁﬂT %}%e Een §t&¥ 'I‘?Ln](i

option is 8seri "bel oW cu applled during
the tine interval T| IS not necessarlly mai nt ai ned at zero. i s possible
t hat tthesgelabé@ cont frﬂ! %u&nﬁ%rq%' | Lﬂé%@llrocw trr%@saagttﬂee agﬂ@pgla%atl on

ci rcui

SO as requency 35 signal at a level which is
conS|H%reéO%é8WSen6E@R %% B@oWQPéhH%EPRﬁ QﬁﬁnQRﬁﬁ%9 aeprldaadder whicch is

bel ow t he sgpeehtbedHheesbol1d when the current-carrying amount of time
tl reaches the current-carrying time limit Tm i.e. when “No”

in Step ST174 while the high-frequency signal according to Step
ST172 is being applied; Step ST176 which measures the elapsed

20 time t2 by means of the timer 11 activated at Step ST175; Step
ST177 which determines whether the elapsed time t2 reaches the
time interval Ti; and Step ST171 which re-starts the current
application when the elapsed time t2 reaches the time interval

Ti i.e. when “No” in Step ST 177. Accordingly, the time interval

25 Ti is inserted between the current applications so that the
excessive current application to the skin S can be inhibited,

resulting in the prevention of burns or other accidents.

[0140] Although it is not shown in Figure 17, another
30 option is described below.

That is, the level of the current applied during the time
interval Ti is not necessarily maintained at zero. It is
possible that the CPU 10 controls the oscillator circuit 20 and
the amplification circuit 30 so as to apply the high-frequency

35 signal at a level which is considered weak enough to avoid burns

or accidents i.e. a level which is below the specified threshold



41 value Lth. [0141] Then, after the tine interval Ti has el apsed, the CPU
10 controls the oscillator circuit 20 and the anplification 5 circuit 30 so
as to re-apply the current by increasing the high-frequency signal |evel
above the threshold value Lth. That is to say, the current application
stops, when the threshold value Lth is zero. 10[0142]1n addition, although
the high-frequency treatnent device can enploy the fifth enbodi nent

i ndependently, it is possible to enploy a conbination of the third and
fourth entvedupehts. 15[ 0143] As descri bed above, the signal application
control neans according to the fifth enbodinent is provided with sone nmeans
as follows: the tiner 11 which nmeasures the high-frequency S|qp

|
appl i cati dRldilhe t1; BNt RETEPUEND Wi R Te&ddries 1t s &frdRsfi 25¥¥y|ng

amount of cpignep tcbn'@)tom@aﬂﬁe ek ct hea20r tdineiiit12 ohent the aagiildiatsariosi r cui t
20 and_t he angllfb ation circuit 3 ar controllegﬁgo t hat t.he I@yel of the

hi gh- f? eqGeRhEYLSi ghaPCi 251 hereassP (HE T e SHol'd VERTE "Ct (7 %and
further dad@eaﬁeeqhenbgwdgmﬁllémehbgbvéﬁéquéhcysbo@nmaumﬂbmhtHéwﬂhreshold

val ue Lth by, gopty ol {iDg. the 25056t LLatgr cLosbi .20, and the Aplid i cation
d V\A%en

circuit 3 e current-carr ng anmount “of "time ti1 reaches the
current - caedyengthi e kEenPt Tm Accordingly, the high-frequency signal
whose | evel is above the threshold value Lth is not applied so that the
excessive current application 30 tQ the skin e inhibited, resulting

n
in th&lprd¥ddtion of Burdfididril Bynérl theErlent's, hE@TJ%f%@PFHEV referring to
the fifth t&@‘a@ﬁhbﬁeruevwwaah@nﬂlej&etheffltm bingbdi nequenciersirgralt livs

decr eased . eIOM/the hresh | d vaIu the U a el apsed
time t2 by rréﬁr%ososflb[%‘r?tc (131 Faf Eﬁ Fhen he %Ra]ggea§ %SOIL{{%
empbodiments.

15 [0143] As described above, the signal application control
means according to the fifth embodiment is provided with some
means as follows: the timer 11 which measures the
high-frequency signal application time t1; and the CPU 10 which
measures the current-carrying amount of time tl by means of the

20 timer 11 when the oscillator circuit 20 and the amplification
circuit 30 are controlled so that the level of the
high-frequency signal is increased above the threshold value
Lth, and further decrease the level of the high-frequency
signal below the threshold value Lth by controlling the

25 oscillator circuit 20 and the amplification circuit 30 when the
current-carrying amount of time tl reaches the
current-carrying time limit Tm. Accordingly, the
high-frequency signal whose level is above the threshold value
Lth is not applied so that the excessive current application

30 to the skin S can be inhibited, resulting in the prevention of

burns or other accidents.

[0144] Further referring to the fifth embodiment, when
the level of the high-frequency signal is decreased below the
35 threshold value Lth, the CPU 10 measures the elapsed time t2
by means of the timer 11. Further, when the elapsed time t2



42 reaches the specified tinme interval Ti, the CPU 10 controls the
oscillator circuit 20 and the anplification circuit 30 so that the | evel of
t he high-frequency signal is increasedpabove the threshold val ue Lth.
Accordingly, the tine interval Ti is 5 inserted between the high-frequency
signal applications so that the excessive current application to the skin S
can be inhibited, resulting in the prevention of burns or other accidents.
10[ 0145] According to the first through the fifth enbodi nents, the

r espect i veeeshersotls apectbndddtier basedveh Tihetbedpy a8 ¢ontonks tiige

current - caLryh A9 30U Ofc bhnBnd len@r ahPei 8l apsedh Witk li4 B8 d@asured in
order to percelive the current-carrying condition; and the neasuregltlne tl
and t2 ar éheslebepatiedheohi nl- prederes isiedadondi tFORe2 SR PR ] fere

current - cankr¥sRg1Hi PB1LEM th TM&fotdiendlyve tHY erividl ihterbevewer is
enbodigents of tge resent _jnvention are not |.imted t .thQ§en%b%%e. It is
possi bP e tHEETLR G987 uE T i TES THE T ESer st e 's &vSort Crémper &Cur e
measur enenhameans) ewheshi measwur esnit hep 20l deeniper datcurtdeofsktilme S can be

cur T ent - cqueyLng Leal.on, op; fhe: ski. S, [ A48l Specl 15ald vor Lrg dremper at ur e

sensor as another “turren rying condition neasurenent nmeans of the tiner
11 neasur @sctthentenperature of the current-carrying region as a 25
current-carrying condition. The tenperature as a result thereof is
conpar edt ot hepr edet er m nedcondi ti ons such as_the curﬁent:%agrying limt
t enpet@t url@14plt he cuttemrdicsr A fdesdiie stepaPaetr EPeThEA M he CPU 10
carri es okhpbhemsans, pHCessSpastive theatirbnstatconghct ba Haddchormbrdi ment s,
that is, the 30 operations which are carried out en the current-carrying
amount of StTRE 3T 16 1PHE * et HpSEG TER C?§r¥é8%ﬁﬂvﬂﬁﬂb8?f%h ?ggrggfﬁﬁgtine
limt Tm edapbedt ktimei heetvahedsurdd1idy]dHetei Mo thwer @urreerithecarrying 1imt
tenperatulg, g %%9?&8??1@ A A IRAS! £h&cthteerﬂ@§§@£éﬁ € JWi £ drsy eonsidered to
be at risk of 8anger ausi ng burns or other accidents if the
15 compared to the predetermined conditions such as the

current-carrying time limit Tm or the time interval Ti. However,

embodiments of the present invention are not limited to those

above. It is possible that the CPU 10 utilizes the temperature

sensor (temperature measurement means) which measures the

20 temperature of the current-carrying region on the skin S.
(

[0146] Specifically, the temperature sensor as another
current-carrying condition measurement means of the timer 11
measures the temperature of the current-carrying region as a

25 current-carrying condition. The temperature as a result
thereof is compared to the predetermined conditions such as the
current-carrying limit temperature or the current-carrying
safe temperature. Then the CPU 10 carries out the same process
as in the first through the fifth embodiments, that is, the

30 operations which are carried out when the current-carrying
amount of time tl or the elapsed time t2 reach the

current-carrying time limit Tm or the time interval Ti.

[0147] Herein, the current-carrying limit temperature is
35 defined as a specified temperature which is considered to be

at risk of danger of causing burns or other accidents if the



43 skin S remains in the high-frequency signal application. The
current-carrying safe tenperature is defined as a specified maxi num

t enperature which is considered safe ggough to avoid burns or other
accidents if the skin Sremains in the 5 high-frequency signal application.
[ 0148] As described above, it is possible to enploy the tenperature sensor
instead of the tinmer 11 according to the first through the fifth

enbodi ments of the present invention. 10 As the timer 11 or the tenperature
sensor i ssktinl §zeenabng He ther bavhcareyiecy ohidind o prddsatdmeEnt Theans, it

becomes pegsiBhe-L9rPeIce ¥erd hegranl-Cald Watd neendist kosphy i Feaguri ng
the time or the tenperature wthout difficulty so that the sinple

conp05|t|8ﬁxémumh5e%ﬁﬁ?%ﬁﬁﬁ%éﬁﬁiﬁhQSCSﬁH?%@%ﬁeQSHﬁgﬁéﬂWeﬁﬁhFoh€¥ﬁ§dcan be

achi eved. pEXREANATH O OF &SYNBOLS [ﬂ:i‘lﬂ]e HxiGPY (Geontirel imeans) 20 11 Timer
(Curre condi tipn rej%ﬁasureme neans Ti m ng neasur enent neans) 20

Cscillgtoﬁlg réﬁgﬂu?gfﬁn%}g pastel’ Xks) 30 Anplification circuit

(Signal generation nmeans) 41x, 41y Terminal (Term nal neans) 25 41x-1 -

ALc3, Alfnles 41y 3 ;M GINg LeLpial (W ¢ Ghidgi e M iakTeANghe50 Head

(Term na
temperature sensor instead of the timer 11 according to the

first through the fifth embodiments of the present invention.
10 As the timer 11 or the temperature sensor is utilized as the
current-carrying condition measurement means, it becomes
possible to perceive the current-carrying condition by
measuring the time or the temperature without difficulty so
that the simple composition of the current-carrying condition

15 measurement means can be achieved.

EXPLANATION OF SYMBOLS
[0149]
10 CPU (Control means)
20 11 Timer (Current-carrying condition measurement means,
Timing measurement means)
20 Oscillator circuit (Signal generation means)
30 Amplification circuit (Signal generation means)
41x, 41y Terminal (Terminal means)
25 41x-1 ~ 41x-3, 41ly-1 ~ 41y-3 Switching terminal (Switching
terminal means)
50 Head (Terminal means)
51 Motor (Power transmission means)
5la Junction part (Power transmission means)
30 5lc Motor drive circuit (Power transmission means)
51z Rotating shaft
52%, 52y Switch (Switch means)
53 Motion sensor (Motion sensing means)
53¢ Motion sensing circuit (Motion sensing means)
35 54 Touch sensor (Contact sensing means)

54c Touch sensing circuit (Contact sensing means)



51 Motor (Power transm ssion nmeans) 5la Junction part (Power transm ssion
means) 30 51c Motor drive circuit (Power transm ssion neans) 51z Rotating
shaft 52x, 52y Switch (Switch neans) %3 Motion sensor (Mtion sensing
means) 53c Mbtion sensing circuit (Mtion sensing neans) 35 54 Touch
sensor (Contact sensing neans) 54c Touch sensing circuit (Contact sensing
means) 44 55 Elastic nenber (Contact sensing neans) 55s Switch (Control
means) 55v Power source (Control neans) S Skin 5 ti Current-carryi ng anount
of time t25E &Psedici memFen Coerleaet cxansingg MEafs) init Ti Time interval

Lth Threshgld wakuen 48ontrol means)
55v Power source (Control means)
S Skin
5 t1 Current-carrying amount of time
t2 Elapsed time
Tm Current-carrying time limit
Ti Time interval
Lth Threshold wvalue



CLAIMS [Cl aim1] A high-frequency treatnent device, conprising: 5a signal
gener ati on neans which generates a hi gh-frequency signal, a pair of
term nal means which applies the high46requency signal generated by said
signal generation nmeans to skin, and a current-carrying region change neans
whi ch changes the 10 current-carrying regi on between the positional region
of said pair of termnal neans on the skin while said high-frequency signa
is being applied. [Caim2]The high-frequency treatnent device according to
15 claim 1, conprising: a power transm ssion nmeans which noves at

| east one of the pair of term nal neansmgn the skin, and a control neans
whi ch activates said power transm ssion neans while the high-frequency
signal is being applied. 20 [C aim 3] The hi gh-frequency treatnment device
accordi ng [Cdadhailin 2,A ihigyleifirequency tirketoentedeviaer ycogpregiog: change

means s furtheg Qi%{éf‘ecgeﬁ!ﬁi‘ciaonc%era‘?{g ALY A candit Lon measur ement

means 25 which neasures a current-carrying condition of the high-frequency
si gnal , amdgh-frequeheycehg®dl, neans is characterized in that when at | east

one of the pair,efyitesFiRalrBansd:ss RYed.aptiids the high-frequency
signal generated by said signal generation means to skin, and

a current-carrying region change means which changes the

10 current-carrying region between the positional region of said

pair of terminal means on the skin while said high-frequency

signal is being applied.

[Claim 2] The high-frequency treatment device according to
15 claim 1, comprising:
a power transmission means which moves at least one of
the pair of terminal means on the skin, and
a control means which activates said power transmission
means while the high-frequency signal is being applied.
20
[Claim 3] The high-frequency treatment device according to
claim 2, wherein:
the current-carrying region change means is further
provided with a current-carrying condition measurement means
25 which measures a current-carrying condition of the
high-frequency signal, and
the control means is characterized in that when at least
one of the pair of terminal means is moved, said
current-carrying condition is measured by means of said
30 current-carrying condition measurement means, and when the
current-carrying condition has reached a predetermined state,

the power transmission means is activated.

[Claim 4] The high-frequency treatment device as in either
35 claims 2 or 3, wherein:

at least one of the terminal means is rotatably placed



current-carrying condition is neasured by nmeans of said 30 current-carrying
condi ti on neasurenent neans, and when the current-carrying condition has
reached a predeterm ned state, the power transm ssion neans is activated.

[ Cl ai m4] The high-frequency treatnent device as in either 35 clainms 2 or 3,
wherein: at |east one of the termnal neans is rotatably placed 46 around
a rotating shaft which is in a direction that penetrates the skin, and

t he power transm ssion means is characterized in that at |east one of the
pair of t@&rRFALI2 ¥eaAsIREtHtaES HPbGRD Sand® 51FGCALPRGE _RNaPENER HE i s

acti vat edtnpCkaim 5hdhe hi gh-frequency treatment device according to claim
4, wherein the other one of the pair of term nal ans is, characterized to
be pl aced on thgh?&o%qrngrgﬂgrp%g&l%n F@agisn%%]#}’?eré}ﬁ ﬁ-ﬁzregqﬁgﬁtc%/aé ?jécat nent
devi ce as lieasei bher ofl ahasp2i oroB, tasheireilnmeans rotattelseagsuone sefidt he pair
of ter 'n@ot%%g gﬁa]ggr‘gﬁgnaﬁaigoéalii\;’égt&gdy whi ch rotates on the skin,
and 15t he power ftransm ssion neans 1s characterized in that at |east one of
the pair of term nal neans rotates when it is activated. [C aim 7] The

hi gh-frequengynt 5eat nBM W38 aceltd A9ebPment device according to
claim 4, wherein the other one of the pair of terminal means

is characterized to be placed on the rotating shaft.

10
[Claim 6] The high-frequency treatment device as in either
claims 2 or 3, wherein:
at least one of the pair of terminal means is formed as
a rotating body which rotates on the skin, and
15 the power transmission means is characterized in that at

least one of the pair of terminal means rotates when it is

activated.

[Claim 7] The high-frequency treatment device according to
20 claim 1, wherein:
either one of the pair of terminal means is provided with
two or more switching terminal means which are independent of
each other and apply the high-frequency signal generated by the
signal generation means to the skin, and
25 the current-carrying region change means is provided
with a switch means which switches said switching terminal
means which transmits the high-frequency signal when it is
activated, a current-carrying condition measurement means
which measures said current-carrying condition by means of said
30 current-carrying condition measurement means, and a control
means which activates said switch means when the
current-carrying condition has reached the predetermined

state.

35 [Claim 8] The high-frequency treatment device according to

claim 1, wherein:



20 claim 1, wherein: either one of the pair of termnal neans is
provided with two or nore switching term nal nmeans which are independent of
each other and apply the high-frequeney signal generated by the signal
generation nmeans to the skin, and 25the current-carryi ng regi on change
means is provided with a switch neans which switches said swtching

term nal neans which transmts the high-frequency signal when it is
activated, a current-carrying condition neasurenent means which measures
sai d current - cafY§FnPreoRdi Ervmay rBarRITHMalaigase thmientides Myithg

condi th ion t%acsmﬁrn@fwhtsw&ﬁ@ﬁ&nga@éir@l@@pwe@lndsmamahvm@mare{]peéaieﬁst sdi d
swi tch nmeans the currenf-carrying condition reac t
pr edet er ncAER %ﬁhqreandéﬁpply th %E\%‘r_& GG Weglbagfﬁe&erfiglgﬁl %Ithr?eans i's

provi ded witthaiwgeneraoten swedied) rgnd er m nal neans whi ch are i ndependent of

each of her and @ﬁg'gdégg%ghgnﬂgr%gyﬁ%%xc%!%%%k genetated by, bheqsygnal

genera I ON NMeans curren carrylng regi on change ans | s rovi ded
with a pauwritbfasw:tmh>fn@am@cwﬂn@hn@whﬂegp@@ergets@ogdﬁdt@aiarl%fpatlerrm nal

means and t%%aﬁg%ég}?s SWHt S eh 4 LERENS 1 frRaNS; WREANE 3RS § siHike
hi gh-frequency signal when it is activated, a current-carrying condition

measur eme it 2RERRS S whRe il SRS HFREURNAD TN theaY iy g EoHdiEItEH of t he
hi gh- f r equereynsi-gnak m@d:@cmrﬂornoineﬂgaﬂ@mmtcﬁteamasmes sedgures a

curre carr condl tion ans ai d.current - car ry| ondi_t
ooyt Rror CREARSCRRGHL A8 P T Rg FOPrha R KihEG Srlden
act i vat es aatoteast menesofhisdi deswairiteh MSuMentthernmm@mmmwmg 15

condi tiony, &eﬁ&%‘é tthaEBeQﬂP&{‘E Q%%r%}ﬁﬁcok&%&%%e@%%ﬁhé SN CY

treatment device eneration neans whi ch
gener at es vhehi ghid ﬁ@qﬁéhévgsﬁwﬂah%apél ¥s @Wlttéﬁhﬁfjma‘Ph%@rfstl\Mﬁt&? appl y

t he high- farteqegeﬁyoﬁégsél sgﬁdﬂleé@i@& bye 5 dirsdronale geNeatt-@A TBARS t O
skin, and g}g&al cation cont%{gFﬁ nmeans whi ch det erm nes

SU|tab§I|F§nﬁ6FlPHerﬁ?6ﬂe?r SR YA %4tiion so as to control the

hi gh-frequency signal application based on the 25 eval uation result

thereof. [Claim 9] The high-frequency treatment device, comprising:

a signal generation means which generates a

high-frequency signal,

20 a pair of terminal means which apply the high-frequency
signal generated by said signal generation means to skin, and

a signal application control means which determines

suitability for the high-frequency signal application so as to
control the high-frequency signal application based on the

25 evaluation result thereof.

[Claim 10] A high-frequency treatment device according to
claim 9, comprising:
a signal application control means which is provided with
30 a motion sensing means which senses movements of said pair of
terminal means onto skin, and
a control means which controls the signal generation
means so as to increase the level of the high-frequency signal
above a specified threshold value while movements of at least
35 one of said pair of terminal means are being sensed by said

motion sensing means.



[Claim10] A high-frequency treatnent device according to claim?9,

conpri si ng: a signal application control neans which is provided
with 30 a notion sensing neans whi ch ggnses novenents of said pair of
term nal nmeans onto skin, and a control neans which controls the

signal generation nmeans so as to increase the |level of the high-frequency
signal above a specified threshold value while novenents of at |east 35 one
of said pair of term nal neans are being sensed by said notion sensing
means. 48 [C aim 11] The hi gh-frequency treatnent device according to

claim 10, jshafgi N1y herconti®l- rieanenty €hasaedet i e da ddrairashen twovenent s
of the pair of iﬁrninal means have becone 5 und tect%Fle Qy t.he . noti on

sensi ng mEAALT {He YRR déife CRPESAINBERRS| §5 ORI BT 1%d 20 that Fiie | eve
of the hi ghehr rqueneytsi ghathé spalecre@sed-nhieladwritclae ss pevief bedoter eshol d

value o[ Gaym sl The i o [ Rquancy LLeAhOBAL ded Seqace fdidda ionl cl aim
10, which ™ 'STrurther “conprised of a current-cafrying %Qnd| i on nmeasur ement
means whi oleaneasar esnarelte@nse cratyitiye coniilt icgn the PReMmifglRIfedgyency

si gnal ape'iiﬁﬁa&i ggdéegew@dcgéﬁw!tﬁ@%mi@a i:9) Ghatact eniized in that
when novenents of the pair of term nal means have becone undetectabl e by
the 15 notion sensing neans, said current-carrying condition is neasured by

sai d curreatagar 1yi ngrieondighi-an cieasukefesh tieansieainsk wheroshirdy to
curre @-ca&%éingocon lt%on hgs reached a s ggig%ed SE@%P%,I%%ISQ%i”
gener ati off~eAns “r sWebhitr b | %FEQFErﬁﬁmﬁﬁﬂéﬁ vel “of e thi gh-Trégdency
si gnal i scdedieasadnded o2ttt heaspedifiledebbueshoh etumdam:—ca[r@!ya;im 13] The
hi gh‘freq%ﬁﬂ%t%%%?‘a?ﬁedﬁi’ € AS ér@éfgs%g%acﬂ ?gﬁﬁo%rt%rge%nw thd he
si gnal application control neans, conprising. 25a contact sensing neans
whi ch sensestaodomaies whérhebs divegsdior igled &r milvdl Wheansosrethe %ki n,
a current 16ar h%k R9-e0RdLhL QN1 NRaSHE 6B TRaNR WHIEh dmagille it e
current-carrying condition of the, high-frequency si nalcgqpllcatlon, and
30a cbnt r BPLAEANS SRATEH %%%??ol%a%%ep%ﬁiﬁﬁﬁ_iﬁﬁﬁgﬁﬂ gipnattion 1s

measured by said current-carrying condition measurement means,

and when said current-carrying condition has reached a

specified state, the signal generation means is controlled so

that the level of the high-frequency signal is decreased below

20 the specified threshold wvalue.

[Claim 13] The high-frequency treatment device according to
claim 9 provided with the signal application control means,
comprising:

25 a contact sensing means which senses a contact between
the pair of terminal means and the skin,

a current-carrying condition measurement means which
measures the current-carrying condition of the high-frequency
signal application, and

30 a control means which controls the signal generation
means such that:
when a contact between said pair of terminal
means and the skin is sensed by said contact
sensing means, the level of the high-frequency
35 signal is increased above the specified threshold

value,



means such that: when a contact between said pair of term nal neans
and the skin is sensed by said contact sensing neans, the |evel of the

hi gh-frequency 35signal is increased above the specified threshold val ue,
49 concurrently said current-carrying condition is neasured by nean
of said current-carrying condition neasurenment neans, and when the
current-carrying condition has 5reached the predeterm ned state, the |evel
of the high-frequency signal is decreased, bel ow the specified threshold

val ue. [C ai m 14] The hF§RSEFEGUEREYSEIRat et deviteY ttording to 10
claim9 provi ded wthdg tsiognals applsueati bn seahrof seats, conprising:

a current-carrying conditi on measurenment means _whic e h
current-carrying cond?P?%ﬁloFaFﬁélﬁﬁg%Q??ggﬁEh@?aéﬁgﬁggﬁgg%FﬁE%t?83, and
15a control neans whi ch comheol sheheusignatcgengiag | orndEa® duh t hat :

when the |evel of there{ygcgl@-dfs ggg%@&aeéémed %tialﬂ‘ér,egﬁ@fjl@\h;-oi’%ﬂ hee

specified threshold va current-carrying condition is nmeasured by

20neans of said curr értghcdmefiveg cvosdiohrénifedstrentnt Reany, thad
when the level of thedigirifdiequerchosughalubas reached the predeterm ned

sate, the level of the high-frequency signal is decreased bel ow t he

[Claim 14] The high-frequency treatment device according to

10 claim 9 provided with the signal application control means,
comprising:

a current-carrying condition measurement means which
measures the current-carrying condition of the high-frequency
signal application, and

15 a control means which controls the signal generation
means such that:
when the level of the high-frequency signal
is increased above the specified threshold value,
said current-carrying condition is measured by
20 means of said current-carrying condition
measurement means, and
when the level of the high-frequency signal
has reached the predetermined sate, the level of
the high-frequency signal is decreased below the

25 specified threshold value.

[Claim 15] The high-frequency treatment device as in any one
of the claims 11 to 14, wherein the control means 1is
characterized such that:

30 when the level of the high-frequency signal
is decreased below the specified threshold value,
the current—éarrying condition is measured by
means of the current-carrying condition
measurement means, and

35 when the current-carrying condition has

reached the predetermined state, said signal



25specified threshold value. [Caim15] The hi gh-frequency treatnent device
as in any one of the clains 11 to 14, wherein the control neans is
characterized such that: 30when the | &0el of the high-frequency signal is
decreased bel ow the specified threshold value, the current-carrying
condition is neasured by neans of the current-carrying condition

measur enent neans, and 35when the current carrying condition has reached
the predetermned state, said signal 8 E fi n_ nmean |s controlled so
as to increase the | 8IS ¥%e "RAGH- FrSeEi Bht ?@n%ﬁ %b elt“r?éceﬁ?&l fied
t hreshol d val ue. 5[ C@ianlkblelThe hhghhigﬁqﬂemwemmpasml ddawe tise i n any
one of the clainms 3, 7 ecSlﬁnedd Jt%rte%h%%d \Q@%I]’J%I n the current-carrying
condi ti on measur enent®feans G5 a ti measurenent neans whi ch neasures
time as a current-carrying conditi on 10[C| aim17] The hi gh-frequency

Lreatmont @eviige18s it e Bhybheyctal fndht Ged ANds1En ] Bnanher ein

t he current carrying condi ti on rreasurerrent means |s a tenperature

nmeasur emeit Heaws adfisch Meal@nesl? dvpep atlied o Eh%lfr‘%réﬁﬁntcé%arrﬁyﬁélgr egi on
on skin agcadeyhbeReLAIMN MG BOMNK s+ iming measurement means which

measures time as a current-carrying condition.

10 [Claim 17] The high-frequency treatment device as in any one
of the claims 3, 7, 8 and 12 to 15, wherein the current-carrying
condition measurement means is a temperature measurement means
which measures temperature of a current-carrying region on skin

as a current-carrying condition.



