A PORTABLE BATTERY POWERED ELECTROVAGNETI C THERAPY APPLI CATOR The present
invention is directed to a portable battery pomered hi gh frequency
_electromagnetic therapy 5 .- applicator adapted in use to be attached to
“the skin of a patient for pronoting hematogenous effects to the |iving
tissue. Battery powered high frequency electromagnetic therapy
applicators are known as disclosed in U S 10 Patent No. 4,471, 787.
The applicator of this patent conprTéb a substrate nounting thereon a
battery, a circuit for prodygci ah . ' ‘el ectromagnetic field,
andi_an antenna dlrectlng-éhaﬂgﬂgg D osHictte=—The substrate is
made resilient so that i s . f Lng to the shape
of the skin of a paﬂent@MW?he substrate :
brings about a dr awbackﬁ.ﬁ@aé éé&x@’}?rﬂ%}&l irg}yn_gsech ‘fl Sh Stéatgoi:é%ble

subj ect to a considerab Stress resi y def

during the repeaifdtedd p owém{é}iiﬁsrf& @éﬂ &F Né N erhalsh SE1¢ NehéPepy

-applicator. Thus, the applicator’ of i's patent i's not expected to have an
ext ended oper at i nGapplifcatod R4t Nin ivBee id de iBAEIRsd | to a thé StskRppect
an applicator as set out inclaiml and in a second 25 aspect an
applicator as set ofod patiemt diow phiomotiliye hematogenpus cdffests skd that

preferred -and optional
11v1ng tlssue.

Battery powered high frequency electromagnetlc
therapy applicators are known as dlsclosed in U.s.
10 Patent No. 4,471,787.  The applicato: of this patent
. comprises' a substrate mouhting thereon a battery, a
circﬁit for pfoducing a high frequency electromagnetic
field, and an anfenna directing the electromagnetic
field. The substrate is made resilient so that it is
15 ' capable of .cqnforming: tetthe shape of the skin of a
.patieht. However, the _resiliency of the substrate
_brings about a drawback that the antenna mounted on
the'subst:ate is subject to a considerable stress as
o - it is reeiliently deformed during the repeated
20ﬁ operaﬁionslof-attaching and detaching the applicator.
Thus, the applicator Qf this patent is not expected to

have en extended.ope#ating life. | |
The present invention_provides in_a first aSpect
an applicator as set out in claim 1 and in a second
25 -.aspect an applicator as set out in claim 15. The

- remaining claims set out preferred and optional



-2- features. By providing a rigid substrate and not flexing the
antenna in use, the antenna is relieved of repeated stress which
woul d ot herwi se occur each tinme 5 " the applicator is detached from
the skin of the user. This reduces its tendency to break, thereby
enhancing reliability ~and extending the operating Iife of the
applicator. The antenna is preferably provided in the formof 10 - a
~spirally wound coil to have an elongated overall length wthin a
limted space for obtaining an_increased . output - energy .at- .q;é
mninum  power c@eaugpeson, . which-i's nost suitable for the battery
power ed applicator. 15 ~ 1n the preferred enbodi nent the a |cator
casing is conmposed of Bybprbwidingt @ xigid ﬁﬂbﬁ&raKHN(ﬁndenQPQK) '
their peripheries-with the periphery. of the substrate: cl.anped fhere
The cl anped ' .por then pobtensanedicalMisg, sddieod anFd oS t e ki §£of°

fluid 20 or vapor for, keeping the- ppI| or- sanltary whi ch | _
therefore ‘a furt h&PPEBited: sgresse %%b S IGRINT | ?PCQhetbﬂ?er

Paee TR CRh° o thar BB ﬁc%%ﬁ £k %{e%w?%@ Ve”“ S SR S
- the ski 0 to es_cap HOUt %t setégn(&é%!:yf ft%“m.lé%ﬁc U%féﬁﬁacﬁnhé’ﬁclﬁ&e |
applicator, ensur d at nue
' rellablllty and extendlng the operatlng 11fe of the.”'
applrcator. f | “h J '
- The antenna 18 preferably prov1ded 1n , the form off
o 10 “-'a splrally wound c011 to have an elongated overall;
length w1th1n a llmlted space_ for obtalnlng an:
'lncreased output . energy 'at Ca mlnimum power:
consumptlon, whlch is most sultable for the batterYrJ'
powered applrcator. | - -
'_15 ~+ ' In the preferred embodlment ‘the applrcator casrng
:ILS composed of a bottom plate and a ‘cover whlch are
bonded - at their perlpherles w1th the perlphery of the?ﬂ
'substrate clamped therebetween. The' clamped portlonth“A
is hermetlcally sealed to prevent the ‘entry of fluid
'2b ' or“vapor for keeplng the appl;cator_sanltary, which lsﬂ
. - therefore?a'further'Object;ofdtheipresent invention. .
Formed in the outer'surface'of:the bottom plate-'
are a plurallty of ventllatlon channels whlch face the:l
'skln of the user and permlt the persplratlon induced -
25" .at the skln to escape outwardly therethrough from the

'undersurface~ of the appllcator,'ensurlng ‘a continued



- -3- use of the applicator on the skin wi'thout accunul ating the droplets of
"the perspiration. This t ends to make the presence of the

appl i cator on
The appl i cator

t.he skin ~of * a' patient mre 5 - confortable.
in a preferred enbodi nent of the present invention is

characterised. to utilize a rechargeabl e battery which receives a
charging current froma conplenentary charger unit. To this end,. the 10

charger unit

has a recess into mhiqy;jhe applicator is. set to be

recharged froma source of power in the charger unit. Formed on the

bot tom exteri or
in electrical
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contact respectively with conplenentary 15 ‘term nal’s

the bottom of thaheechpldty ofeliind rpexdpirdteicronnect i on between the
rechargeabl e battery in the applicator and the source of power in the
The @ect r odendsconpo se make centlsy gQrexemce caficethei C

charger unit.
with the center

extending circuppldeatany ‘on

of the applicator casing 20 and an outside el ectrode
the abakin t hof cent erpatsiant r odeore The

applicator is round-shaped to have no particular orientation. For
assuring Sonst anCMFAHAPIF- t he respective el ectrodes with the termnals.
- Wit hout paying undue %!tentio o .

10
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e applicator in a preferred embodiment of the
presenta\inﬁention- is characterised to utilize a
rechargeable battery which redeives;a'charging current
fiom a complementary éharger unit. To this end, the
charger .unit has a recess into which the applicatbr
is_sét.to be recharged from a source of power in the
charger wunit. .Formed on the bottom exterior of the
applicatof.casing are a pair of electrodes which are
in electrical contact respectivély with complementary
términals on the boftom of the recess for electrical
interéonnection between' the rechargeable battery in

the applicator and the source of power in the charger

‘unit. The electrodes comprise- 'a center electrode
concentric with the center of the applicator casing

- and an outside electrode .extending.'circumferentially

about . the <center electrode.  The applicator is
round-shaped to have no particular orientation. For

assuring constant contact of the respective electrodes

- with the terminals without paying undue attention to
- the orientation of the appiicato: when setting the

applicator in the recess of the charger unit, unique

are
on



25 the orientation of the  applicator when setting the applicator in
the recess of the charger unit, unique -4- arrangenents are nade to
the termnals in the recess- and the el ectrodes of the applicator. - The
termnals conprise a center terminal on the center of the recess bottom and
a pair of outside termnals which are 5 spaced - at the sanme
~distance fromthe center termnal and are aligned therewth. The
- outside electrode extends circunferentdially at an angul ar range of nore N
than [err] about the center electrode so that at |least one of the - [
outside term nal sarvangeimenys come i madelgo thec@#mmmnahﬁl#nlt?enneﬂeﬁk*
. el ectrode |rrespect|ve of the angular orientation at which the
“applicator is set @n@othﬁeei€§§§§de$h8ﬁeF9FeaPPHéCFWQFapy awﬁltiﬁQWLQ%ﬁﬁbe
set into the charger unit for the 'rechar %&Gﬁse Wit h

req:Jr ri tng aThs pecFﬁPﬁréFFeﬁt Fﬁgteﬁs teFB‘:' ﬁ%ﬁ%ﬁgﬁh& ’iﬁcﬁﬁﬁa

appl i cator. e outside el ectrode is pr er

}oop so that the e#@EF?BnﬁB i ¢ PARE] ¢° u%gﬁ n&ﬁ aﬁgﬁ]gﬁy current
0oss in t out si de C e I fele W

in closely gdj acenP® ?‘é‘?ét [ Sﬁ' tghghtggg%t g%nag%h%h ft‘%glr %lg%slf%ﬁﬂpc‘#%r me f

the perrphery.nofand are allgned therew1th The outside electroder

extends c1rcumferent1a11y at. an angular range of more

- than 180 -about"the Center'electrode so that at least
one. of'lthe .outsider terminals .cad always come inte
_10 ecentact with'the3oﬁtside eleetrode'irreSPective'of.thehh]e
| .angular .orlentation -at whlch "the applicator is set
into the recess. | |
| Therefore. . the therapy appllcator can be set into =
ithe charger unlt for the recharging purpose thhout
'15 r -requ;rlng 'a spec1a1 attentlon as to the angularj
orientationhof the applicator. “  |
The outside. electrode-is preferablyﬁin the .form ”
“__of an open loop so that the’ electromagnetlc fleld w111__“’ 3
- ‘not _Lnduce _an eddy current loss in the out51de
20 ;.heleCtrode-although the"Outside electrode is in clesely"z
adjacent relation te the antenna.
The charger unlt is formed at - the perlphery of'
the recess- w1th a latch member 'whlch is movable
- between a posxtlon of projectlng into the recess and'

25 - a pOSLtlon.of'retractlng therefrom._ The_latch membert '



the recess
proj ect.i ng
. therefrom

at which the applicator has its peripheral
formed in the latch nenber so as to retain the applicator within the
recess. Upwardly of the groove 5

downwar dl y

with a latch menber which is novable between a position of

into the recess and 25 a position of retracting

The | atch nmenber is spring biased to the projected position.

i nelined taper edge for dbdtfent agai nst the peripheral

edge engaged into a groove

‘the latch nmenber is forned with a

edge of

fgiﬁ‘i%ﬁ%‘égr Piﬁ‘%ﬁéﬁéﬁﬁt§§e§z@92@§héﬁiiéiaéegéeségi»?ﬁ%‘ﬁﬁéﬁe CRE g chhe
peripheral edge tE%%SSaP?%iE @ofpﬂﬁ%oiE egﬁkfggéraf'gﬁge 8ﬁgg§§8?9§%8“§ _
hus; gu i nto the

into the groove.

recess and r
appl i cator.
recess 15

button extends. arcuately and fit in a notched portion o

I cat or C easl

e - app

et ai Ngobher oPmbar iR' eusniaeeh%egsskdsat ak tbegg’éﬁ.li.nf Ogﬁgt' he

An “eject button i's also provided at the periphery o

andappliBdeor¥er i €ALhyth80¥akbss. aaraﬂ?eofothe §#Bogkect

t he peripheral

wal | of the recesshéoléechimesibescis togmgdakieh aelewhwarbdyt henpeingheral .
edge of the applicator such that when the eject button 1s 20
“depressed the artapér edge Hbrtabutment bgainatptheepeniphertilcedge of

“peri pher al

edge

of the applicator into engagenment with the bottom

surface: thereof,thepgpplicator'being inserted in the recess. By this

abutmeﬁt, the latch member = is pushed back to the
retracted position of allowing the peripheral edge to
ride over the-.tapet edge for engagement into the
groove. Thus; the app;icator can be easily guided
into the recess and retained therein for prevention of
accidental removal of the applicator. An eject

button is alsq provided at the periphery of the recess
and is made vertically movable. The- edge of the

eject button extends. arcuately and fit in a notched

portion of the petipheral wall of the recess to be in

direct engageable relation to the peripheral edge of

!V: -
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the applicator such that when the eject button .is
depressed _the arcuate edge_qf'the-éject buttén passes
over the peripheral edge of _ihe applicator into
engagement with the bottom surface thereof. Upon

being released, the eject button returns upwardly by

'a bias force td-lift the applicator on the upwardly

returning edge thereof, making it ready to remove the

applicator from the recess by the fingers of the



bei ng rel ease

d, t

he ej ect button returns upwar dl.y by a bias force to lift

the applicator on the upwardly 25 ‘returni ng edge , making it

ready to reno

ve

the applicator fromthe recess by the fingers of. the

- 6- uSer.'Preferany the applicator has a control circuit which s

- operative t
det ecti on .of

battery = dropping to a predeternmined Ilevel. The control circuit is .
al so preferably op¥8&Fi-ve to stop recharging either when a ful

charger unit

charged condition is 10_ - _reached_or when the recharging made for
over a predetermned tlﬁP eH%?LXNHHQN%HR%+Qﬁtqu?QﬂHﬁI(ERQﬁr%hd ¢hecult
is claipne H§$ .applicati 8808558 4 . (220575(% fron1mh ch
has Yfeen WK to ' ceasq gpradyging he_

t he present. appIJc

0
t he

cease pr oduci ng the el ectromagnetic field upon

: ( presence 5 - of an external voltage supplied from_a
the charger unit or detection of the vol& age | evel of the rechargeable

e SPec e 11 S G e i, ORISR ce e CSHRGIORES
verti-cal sgctlon e %EF%ﬁ§§fﬂﬁﬁ‘Vﬁiﬂé§£<§hpﬁ¥ied from tﬁe(thafbéf uﬁlt,"

bottom V|ew

-of

t he

- or detection of the voltage 1evel of the rechargeable"
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battery dropplng toﬁ a predetermlned level. 2 The

control circuit is also preferably operatlve to' stop

recharging either when“ a: full-charged condition is

-reached or when the recharglng is made for over a

;predetermlned tlme.._“w

‘The comblnation ‘of the applicator and the charger

_unit~1s-cla1med in appllcatlon 8808558.4 (2205754),

from'whichrthe present’application has been divided,
FIG. 1 is a perspective view of a high frequencv
therapy applicator '-ih"aocordance:'with ‘a first

‘embodimeént of the present invention;

' FIG. 2 is a vertical section of_the therapy 

applicator; _
FIG. 3 is a bottom view of the  therapy

appiicator;

FIG. 4 is a top view_of,the'therapy applioator_-:

'“-WLth 1ts cover removed,

FIG. 5 is a bottom view of the therapy appllcator'

--_W1th 1ts



applicator; FIG 4 is a top view of the therapy applicator with its
cover renoved; ‘FIG 5 is a bottomview of the therapy applicator 25 wth
its -7- bottom sealing sheet renoved; FIG 6 is a bottomview of the
sealing sheet; FIG 7 is a cross section taken along line 7-7 of FIG 6;
FIG 8 is a waveformchart of high frequency pulses 5 produced at the
applicator; FIG 9 is a perspective viemLo? a charger unit for recharging
the therapy applicator; FIG .10 is a top view of the charger unit; FIG 11
is.a cross section taken-along Iine 11-11 of FIG 10 10; FIG 12 is a
Croes sectio n | | 25 FIG 10, FIG ‘13 is a sectiona
vieM/siniIarﬂ?geéﬁcfé%gﬂgﬁtgaﬁ?ﬁ f eog%%ficator shown in the set position
|n the charger paglields a boftéi vidw Bf dhek8atfhy! SREbLY! Vs -
illustrating the renmoval of the applicator fromthe CTharger unit; FIG 16
i s a block circpit.d7agsaid etosbesepeion atakenndlohe Liné 0pL7 UBEtRIE] G6; 17

i.s a flow.chart illustrating the operation of the - _
' FIG. 8 is a waveform chart of high frequency pulses

5 -_p:oduced at the_applicator;
o FIG. 9 is a perspecﬁiﬁe view of a charger unit for
reghargingfthe therapy appliqétor;
FIG. 10 is a top view of the charger unit;
FIG. 11 is a crOsg section taken aloﬁg line 11-11 of FIG.
10 10; |
FIG. 12 is a cross sectidn_taken aloné line 12-i2 of FIG.
10; | | |
'FIG. 13 is a sectional view similar to FIG. 12 but with the:
applicator shown in the set position in the charger uniﬁ; |
| is ‘ FIGS. 14 and 15 are sectionai viewslillustréting the
removal of the applicator fidm éhe chérger'unit;

- FIG. 16 is a block circuit diagram of the'applicatpf and
et . the charger unit; o ._ ' | |
| FIG. 17 is a flow chart iflustrating the operation_bf the
-20- applicator aﬁd the chéiger unit; _

| FIG. 18 is a perspective view of a therapy applicator in
.éccordance with a second embodiﬁént of the presént invention;
© FIG. 19 is an exploded pérsﬁgctive view of the therapy
~applicator of FIG. 18; | .‘
25 FIG. 20 is a seétioﬁal viéw of the_gpplicatoﬁ; and

- FIG. 21 is a plan view of an antenné used in the’



20 applicator and the charger unit; FIG 18 is a perspective view of a

t herapy applicator in accordance mnth a.second enbodi nent of the present
invention; FIG 19 is an exploded perspective view of the t her apy -
applicator of FIG 18; 25 FIG 20 is.a sectional view of the
applicator; and FIG 21 is a plan view of an antenna used in the - -8-
applicator. Referring to FIGS. 1 and 2, there is shown a portable battery .
power ed el ectromagnetic therapy.applicator 1 ign-accordance with a first
preferred embodi nent of the-present 5. invention, which operates to apply

a high frequency el ectromagnetic field to l'iving tissue for pronoting

- hemat ogenous ef fappildcattm applicator 1, which is configured into a-

' generally flat

disk with a rounded top having a di ameter of apprOX|nater -

30 nm is adapted in use to be 10 attached by means of a di sposable .
;, adhesive pad 60 to_a desired area of the .patient. As shown in FIG 2, the. -
" applicator conpris®eferEindoopFILS.10 and avtﬁbeedvéﬁ shown; gegorkebden to :

' encapsul ate therebetween a re har eable ‘bat and a. substrate 30
Fﬁgt

. carrying ther eoRakkeXy; PIWETS cFFSHﬁﬁPF

el ectromagnetic_fiel The , bstrate 30 1 |de
with a print pa?FEPﬁ% 3 g?g g??

" surface of ghe

.10.

rapy)apRLirakeEqleiby
t
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invention, which operates to apply a high frequency

-electromagnetic field to liVing tissue for promoting

P e

hematogenous effects.. The applicator 1, which is configured\,J

into a generally flat disk w1th a rounded top haVing a

'diameter of. approximately‘BO mm, is adapted in use to be .t

attached by means of a disposable adhesive pad 60 to a desired

area of the patient. As shown in FIG. 2, the applicator

'comprises a bottom plate 10 and a top cover 20 fitted thereon

to encapsulate therebetween a rechargeable battery 5 and a

| substrate 30 carrying thereon an antenna 40 for transmitting '

15

the high frequency electromagnetic field.' The substrate 30 is

'.prov1ded as a printed hoard w1th a. print pattern on either C:

20

Side._ One printed pattern 31 on the upper surface of the :

substrate 30 provides the interconnections for electronic

'components such as an IC chip 32 which are mounted to form an

oscillating circuit ‘for producing the high frequency magnetic :

field to be transmitted through the antenna 40. The other'

‘printed pattern on the undersurface of the substrate 30 -

25

constitutes the antenna 40 of a dense c011ed configuration on
the peripheral area thereof, as seen in FIG. 5._ The substrate

30 or the.printed board is made from a glassfibre-reinforced



substrate 30 provides the interconnections for electronic components such
as an I C chip 32 which are nounted to forman 20 oscillating circuit for
sproduci ng the high frequency magnetic field-to be transnmtted through the
antenna 40. The other printed pattern on the undersurface of the substrate
30 constitutes the antenna .40 of a dense coiled configuration on the
peri-pheral area thereof, as seen in FIG 5. The substrate 25 30 or the
printed board is made froma gl assfibre rei@aferced -9- plastic material
to be rigid enough to resjst deformation, whereby protecting the antenna 40
mouné-éd thereon-fromsuffering fromsuch defornation or stress which m ght
| ead to the bpdarkie saterniadntonhe rdgidthenangbnhe zesistcdefiermatiién, at
respective termnals 41 and 42 to the oscillator circuit on the upper:
surface of thwheugbyr pretectingssher anteanan4Phuountedsthengencfrome
substrate 30 ar e _34 and an arcuately shaped, outside

t | ect
el ectrode 35 §?§gﬁﬁien r@ﬁ gﬁcéogﬁfaFmPEﬁﬁﬁ 8F EEBeﬁﬁoﬁhiFﬁeméﬁhFeiead to
t i nal 34, t |
el ect r odes 34géﬁ3*>§sa§?gepﬁﬁoébgﬁa'e!{ﬂ%v{a% o or Roeoenkends ) 48:1Scoannegsed,
th bst gat 0 f h h bl terv.S for .
ef fecti gt hia?ec%%’égﬁ 9B Earhinf Lo 41 and, B2, EGnFITR0CERIEbF 1oy E on
which will d 1 tt |
her con the. sTheL PEPaE 5“?5*5?3%?3“&3 g?’ﬁstr%g%te 207 A8 P ntRa B CkHE 10
el ectrodes 34undersurface of the substrate 30 are a center electrode 34 and

an arcuately shaped outside electrode 35 extending_over an

f%f
angular range of 180° abou£ the center terminal 34,for at

10 approximately 270° ?ngularlraﬁge. These electrodes 34 and 35
are. connected through correspondihg lugs 36 and 37 on the
subét:ate 30 to the opposite pdles of the rechargeable battery
S5 for effecting the recharginé by an external chargef unit 70,
the detail of.which-will_be explained hereinafter.

15 The bottom platé.10 receiving thereon the substrate 30 is
provided with a center opening 11 in which the electrodes 34
and 35 on the sukstrate 30 are exposed. Intérposed between

bt '

the bottom plate 10 and the substrate 30 is an electrically
insulative sealing sheet 50 which is madé of_a thin plastic
20 material. The sheet 50 has on its both faces édhésive layérs
51 and 52 by vhich the sheet 50 is secured to the
complementary surfaces of the bottom plate 10 anﬁ the
substrate 30 for effecting water-tight sealing therebetween.
| As shown in FIGS. G'and.7, the sheet_SO is formed with a
_25 center hole 54 and én arcuate slot 55 which co:respond

respectively to the center electrode 34 and the outside .-



and 35 on the substrate 30 are exposed. |nterposed between the bottom plate
10 and the substrate 30 is an electrically |nsulat|ve seal i ng sheet 50
which is made of a thin plastic 20 material .- The sheet 50 has on its

- both faces adhesive layers 51 and 52 by which the sheet 50 is secured to

the conplenentary surfaces of the bottomplate 10 and the substrate 30 for.

‘effecting water-tight sealing therebetween. As shown in FIGS. 6 and 7, the .

sheet 50 is formed with a 25 center hole ¢ and -an arcuate slot 55 which -

correspond respectlvely to the center electrode 34 and the outside - 10

- electrode 35 on the substrate 30 but has-a | ess dianeter and a |ess mndth
than those, asekéetrodedd5ted thacsabsErste530 Bt hhasia bessndgtameter and a
enl arged contact faces can be provided between the edge portions the center
hol e 54 and theeseridtlh thahethosee 3¢ seehlﬁnvﬁntte&elidgeoﬁorrcons.ofWith1
the slot 55 and the arcuate el ectrode 35, assuring firm adhesion

"t her ebet ween - dﬂdll’prmgmgelspurﬂbm@%@thtf@cme@nmefpmvi@eée

edge portions.. The adhesive layer 51.is formed on the entire. upper

surface of thdetieen sthe dedsemet%wsc% ¢entan holeddand| ej penter
Subst rat e 0 (s1eSkred e chebeSen oo I8 e 105t 8 he Vsl PE 5 ana
IR NN PR S
' and preventing spurious peeling of the sheet S0 from these
' edge-portions.- 'The adhe51ve layer 51 1s formed on the entire‘J
_upper surface of the sheet 50 for completely clog- the
10 throughholes-in the substrate 30 as well as for coverlng'the :
' antenna 40,_maintaining'the'substrate 3Q:in sealed conditionj7
' to prevent the entry of perspiration'and'other fluids and thus
prevent the proliferation of germs -in the applicator 1.
" As seen in FIG. 4, the battery 5°is centrally mounted on the
15 --substrate 30 to leave therearound-sufficient space for- |
-mounting the electronic components forming the oscillator
_circuit by effectively utilizing available space. ' ; ',w,
" The bottom plate-10 is formed on its upper surface With a et '
3 o _i peripheral groove 12 into which the peripheral edge of the top
. 20=4 cover 20 engaged, as seen in FIG. 2, and is hermetically
sealed to the bottom plate 10 by the known supersonic sealing
technique.p In addition,-an’o—ring 21 is-received-in a furrow
1322 formed inward of the peripheral edge of the top cover 20 to
be in sealing contact with the marginal portion of - the '

25 substrate 30 for completely sealing the electronic circuits on

"the substrate 30. The c1rcuit'formed*on-the'substrate :



15 substrate 30 to | eave therearound sufficient space for- nounting the

el ectroni c conponents formng the oscillator circuit by effectively
utilizing avail able space. The bottomplate 10 is forned on its upper
surface with a peripheral groove 12 into which the peripheral edge-of the
top 20' cover 20 engaged, as seen in FIG 2, ‘and is hernetically sealed to

t he bottom pl ate 10 by the known supersonic sealing techniqué. In

addition, an Oring 21 is received in a furrow 22 forned i nward of the
~peripheral edge of the top cover 20 to be in sealing contact with the

margi kal portion of the 25 substrate 30 for conpletely sealing the

el ectroni ¢ circinciudest aclightt emibting diodec(LED)t 38 copedative heo produce

substrate i ncl udes a Iight emtting diode gLE££938 o erative to produce
visible |ight rtﬁbéiblevbiq tinrepethtively enptil dthesbatteryrSdixeps: teda
voltage level, which lig s visible through a window 23 forned. in the top

cover 20. The tBﬁeQGVQFméﬁe¢svgltaﬁﬁdéeﬁ¢1a Vhbﬁbp&%%hﬁ %ﬁl%%?%@l%wkh¢ﬁuﬁhuﬁ
W ndow 23 The Fhenial, 23ckpFesotn i&éxfiﬂﬁhg&%s g&°£h‘r€é‘h€‘“aéf€o€ee%ﬁ?%“e
% Shown nsk BSab LRt dBERRae! phbE TR ﬁ?ﬁmeﬁgﬁbﬁ% e efng o o
R S e et o b HE i i
opposite . yindow 23. °
'The'therapy_applicater 1 is in use to be attaphed fo-a
portion of the body to be treated by means ef the removable
10 adhesive bad.éo;- As shown in.FIGS; 1 and 2, the adhesive pad
60 is.proﬁided in.the form of a ring 61 with an adhesive layer
on .either face thereof, 'one adhesi?e layer 62 fdr adhesion to
the under surface of the bottom plate 10 and the opposzte
adhe51ve layer 63 for adhesion to the skin S of the patient.
_ 15. -The ring 61 or the core material of the adhes1ve pad 60 is
made from a flexible and air permeable material such as foamed
| polyurethane and is shaped to.coincide its center_aperture 64
S~ with'the;center opening 11 of the hettom plate {0. Each of
the adhesive layers 62 and 63 is formed to have a.plurality of
20 - uniformly disposed tiny air vents 65 which allow_the
ventilation of perspiration induced on the treated sutface of.
the skin. 1In this connection, the bottom plate 10 is formed
in its.ouéer surface with a plurality of radial channels 13
each of which, as best shewn in FIG. 3, runs the full radial
25 distance ffom the circumference of the center opening;11_to

.the outer peripheral edge of the bottom plate 10. Thus, the



adhesi ve | ayer 63 for adhesion to the skin S of the patient. 15 The ring
61 or the core material of the adhesive pad 60 is nade froma flexible and
air permeabl e material such as foamed pol yurethane and is shaped to .
coincide its center aperture 64 with the center opening 11 of the bottom
plate 10. Each of the adhesive layers 62 and 63 is forned to. have a
plurality of 20 uni formy disposed tiny air vents 65 which allowthe
ventilati.on of perspiration induced on the2treated surface of the skin. In
this connection, the bottomplate 10 .is fornmed in its outer surface mﬁth a
plurality of radlal channel s. 13 each of which, as best. shown in FIG. 3,
runs. the ful perspizatien: onlvapnreonrbhetskinlsuu&aeeeaan bé aMEoﬁedteb be
openi ng- 11 to the outer perlgheral edge of the bottomplate 10 . Thus, the
- 12 - per spiirected cintopoadinal t chankehs s13f eitheanthronghothd adhésive
directed-into radial channels 13 either through the adhesive pad 60 or -
through t he Rt @0 %5eﬁ#¥@P§H.§h% ¢%n§%€c@B§F&F9y1WenodlaSeduoqeaafwlyy
through the cha€£§;%ai her the 5 er5ﬁ|rat|on or vapor can be. .
routed throuffR 1% é@?@%ﬁ cthreughsthe; g ?ﬁﬁeb$r13-Th€%§tb%§a§@efIoms-
are indigated in FIG 2. The above piilatjion arrangenen
enabl es The %%#g#fkﬁég$g OXVIRQE h%%tﬁ?“ﬁ?% 5%?°%%Euﬁﬂ?a§¢b@ﬁ¥ﬁ% pad-
“dropl ets. of ger i h for t hout caugjng _rashes skln
Fur her w1 R EERSEE | B Ahd NELE] O byt aB8 S R0 Rl fae S B0
can be eas'|é%f3$§£¥h‘§f€frf"ntfﬁé above ventilation arrangement enables
| the continued use of the applicator w1thout accumulating the \ui-
: droplets of perspiration ‘and therefore w1thout cau51ng rashes
10 on skin. Further w1th the prov1sxon of the radial channels
13, the adhe51ve pad 60 can be. eaSLly peeled off from the -
o bottom plate 10 by piercing the nail of the user 1nto ‘the
outer end of the channel 13, enhanc1ng the convenience of-
_ replac1ng the adhesive pad 60.
15 Referring to-FIGst.B'and.10 =theﬁcharger unit 70 for
recharging the therapy applicator 1 is shown to comprise a
: flat rectangular casing 71 with a circular recess 72 for f@r
detachably’ receiving the applicator 1. The charger caSing 71
is held on a foldable covering 80 With its one end inserted in t
20 a holder loop 82 on one flap 81 of the covering 80 and w1th
the. other end secured on the same flap 81 by means of a snap
closure {not seen). The other flap 83 includes-a-pOCket 84
for a retainer sheet 85 carrying thereon a number of fresh
adhes1ve pads 60 to be attached to. the applicator 1.
'25’-_ "The charger casing 71-accommodates dry batterie5'73 as a

' power source for recharging the batteryjs-in the applicator 1.



bottom plate 10 by piercing the nail of the user into the outer end of the
channel 13, enhancing the conveni ence of replacing the adhesive pad 60. 15
«Referring to FIGS. 9 and 10, the 'charger unit 70 for recharging the
therapy applicator 1 is shown to conprise a flat rectangular casing 71 with
a circular recess 72 for detachably receiving the applicator 1. The
charger casing 71 is held on a foldable(ungglng 80 with its one end.
inserted in 20 a hol der 1oop 82 on one flap 81 of the covering 80 and

wi th-the other end secured on the sane flap 81 by neans of a snap closure

not \geen T f 4 4 t
((:arryl ng %here%&ﬁoa nu Aﬁg‘fﬁ? t(53(§s’}g1'l'adhe3| ve ?éc‘# %O e g?'?tsa%l{}%rg to ?:II%E%Z
applicator 1. @érminal Thins P4 fia CF5 i ft 7&&@3@%&&&3&’ vl %h'ee%e?ﬁter

as .a power source for recharging the battery 5 in the applicator

- Projected oneléwtisdd B4 Gind Nehd iftsFide’ elldttirddys i355 oif thy %W'the
pins 74 and 75 for electrical contact with the center electrode 34 and the

out si de el ect rapsisl iXatoor therdmdivied din tilee afsdesmi7®. 1 Thase \tetnihalh@ins
recess 72.. :-These terminal pins 5 ° 74 and 75 are equally spaced and
aligned hofizom @nd 76 tdreresyuakly regaqed aid |laddygned dortilzontadiyr witht bae
recess 72. The center terminal pin 74 is connected within the casing 71
to one end of termimalerpigoit4Ldagdtias dte Wichatentar toff khealrqsiass 72.ar §he

t oget her connected to the other end of the power
center term1nal pin 74 is. connected within the casing 71 to

one end of the power source whlle the other two termlnal plns.
75 are together connected to the other end of the power
| 10, source. It should be noted at thlS time that 51nce the |
arcuate electrode 35 extends over a angular range of 180°.
about the center electrode 34, as described with reference to
- FIG. 5, at least one of the terminal pins 75 can be kept in
electrical contact Qith the arcuate electrode 35 irrespective
15 of the engular_orientation of the applicator 1 received in the
recess 72, ensurihg the cohstant electrical-connection between
. the applicator_1 aﬁd the charger-upit 76."In this connection,
Nt the arcuate electrode ;SI;S adventageous ih preventing eddy
current loss which would 55 otherwise developed under the
20 effect- of the high frequency field from the antenna 40 if the
termlnal 35 were formed in the form of a closed loop
conductive elements. The terminal pins 74 and 75 are spring
biased upwardly into the proiected position on the bottom of
the recess 72 where they are in poeltive-contect engagement
25 -with the corresponding electrodes on the bottom'of the

applicator 1 for the recharging purpose.



10 source. It should be noted at this time that since the arcuate
el ectrode 35 extends over a angular range of [err] about the center
el ectrode 34, as described with reference to FIG 5, at' |east one of the
term-nal pins 75 can be kept in electrical contact with the arcuate
el ectrode 35 irrespective 15 of the angul ar orientation of the applicator
1 received in the recess 72, ensuring the constant electrical connection.
between the applicator 1 and t he charger ngt_70. In this connection, the
arcuate el ectrode 35 is advantageous in preventing eddy current |oss whi_ch
woul d. be ot herwi se ‘devel oped. under the 20 . effect of the high frequency\J

field fromthe micee'}%éla%' 2 U41e fifEd aln 3t RSB G AR b, %ﬁ&épfﬁﬁ 3

cl osed ‘1 oop con tive elements. The termnal.pins 74 and. are spring

“bi ased upwar §iatH HiG e RI1I8E dpbaaed H13EtOard Sl A bud e dotarss B -

where they are in positive contact engagenent . '25. with the corresponding .

el ectrodes oraﬂmeldqotﬁlwnsa‘cddae ritihieza 78 hhvisig theyreatiear gamxmﬁen@ﬂnal
-14 - The recess 72 is formed:in its «citcular peripheral wall 76 with

di anetrical | ﬂeﬂgmsmhah tite FidstenotdhaZPuat dheotfirst hotohd 78 rddedves
second notches 78 having a greater circunferential length than the first
notch 775 Tha fancEteotlatcly Aedorwed Bt the mentmr dfate refi Fientedtatip
the center of aresilient strip 90-which is supported-at its | ongi t udi nal

ends 92 and 99 whighn Jﬁneumm'@d?st ihse Moamt@}nel lﬁfa%%c?%)ﬁﬂe‘-he,93
w1thin the ca51ng 71._ The latch 91 1s biased by the

reSiliency of the strip 90 to progect slightly into the recessul
72, as shown in FIGS 10 and 12, and 1s formed w1th a first .
10 groove 94 which is open to the recess 72 and receives therein
o the peripheral edge of the applicator 1, as shown in FIG. 13
The second notch 78 1s open to an indent 79 which is formed 1n
- the upper wall of the caSing 71 and receives therein an eject
button 100 The eJect button 100 is shaped to have an arcuate'
15 inner wall which is pOSltloned in the second arcuate notch 78
to complete the peripheral wall of the recess 72 in o
Tcooperation with the latch 91." Projecting inwardly from the C:
upper end of the arcuate wall is a jaw 102 which defines
Itherebelow a. second groove 104 for retaining therein the
.20. peripheral edge of the applicator 1 at the portion “
| diametrically opposed to the latch 91 " as shown in FIG. 13.
The eject button 100 is mounted with its downwardly extending
,stem 105 into a hollow stud 108 in the casing 71 to be
vertically movable therealong and is biased upwardly by a '
25 spring 106 to -an upward p051tion of retaining the peripheral

edge of the applicator 1 in the second groove 104,



resiliency of the strip 90 to project slightly into the recess 72, as shown
in FIGS. 10 and 12, and is forned with a first 10 groove 94 which is open
to the .recess 72 and receives-therein the peripheral edge of the applicator
1, as shown in FIG 13. The second notch 78 is open to an indent 79 which
Is formed in the upper wall of the casing 71 and receives therein an eject
button 100. .The eject button 100 is shaped to have an arcuate 15 I nner
wal'l which is positioned in the second arcugge_notch 78 to conplete the
perigheral wal |l of the recess 72 in cooperation with the latch 91. _
Projecting inwardly fromthe upper end of the arcuate wall is a jaw 102
whi ch defines thewhosl ¢hedapplaedtoro?vaeddd tor bectrachargeliheiei BahNBe- 20
peripheral edge of the applicator 1 at the portion diametrically opposed to
the latch 91, - aasillgvseitn ihko. the. rébess| 72t outhenchlbges Touatethwi 1Atths
downwar dl.y extending stem 105 into a hollow stud 108 in the casing 71 to be
vertically novéll ést pesbetioin bydthe pemiphevalaedyg bf tha@Sappipcabtgr106to
to an upward positton of retaining the peripheral edge of the applicator 1
in the second gesmi& tbe opposedsperipherahcedgel toariddeloverdtheojae 102 of
recharged, it can be easily set into the recess 72 of the charger 70 as the
| atch 91 i $ pu¥hedeigckybuktopelPphinte engagemenkewiph| that second capeeyet
t he opposed peripheral edge.to ride_over the jaw 102 of t he_ej ect
button 100 jntaogngégﬁﬁﬁn_hﬁFPhtPﬁeléEEBna1g+%o§§51Elent§Y urged inwardly to
' engage the ﬁeripheral:edge of the_applicato; 1 ‘into eﬁgagement
‘x/f E with thg first groove 94. Provided on the upper ends of the
latch 91 and the jaw 102 is an inwardlj inclined taper brims
10 95 and 103 which serve to facilitate the insertion of the
applicator 1 into the recess 72. When the applicator 1 is put
- with its peripheral edge firstly engaged only at one portion
into the first groove 94 of the latch 91 but with the opposed
portioh left restiﬂé on the jaw 102, further pressing in of
15 the_applicator51 will cause the opposite portion of'the
peripheral edge to easily slip over the inclined brim 103 of
the jaw 102 into engagement with the secbnd groove 104 as
pushing the latch 91 radially outwardly. In the opﬁgsite case
ﬁhen the.applicafor_1.1s_put'with its peripheral edge firstly
. 20 engaged only into the second groove 104 behind the jaw 102
while left resting on the latch 91, the peripheral edge of the
applicator 1 on the latch 91 can easily ride over the taper
. brim 95 into engagement with the first groove 94 as
resiliently pushing back the latch 91 by the like pressing in
25 of the applicator 1.

The applicator 1 thus placed in the recess 72 is kept in



104, after which the latch 91 is resiliently urged inwardly to engage the
peri pheral edge of the applicator 1 into engagenent with the first groove
94. Provided on the upper ends of the latch 91 and the jaw 102 is an
inwardly inclined taper brinms 10 95 and 103 which serve to facilitate the
‘insertion of the applicator 1 into the recess 72. Wen the applicator 1 is
‘put-with its peripheral ‘edge firstly engaged only at one portion into the
first groove 94 of .the latch 91 but. mﬁth.q%e;opposed portion |left resting
on the jaw 102, further pressing in of 15 "the applicator 1 will cause the
opposite portion of the peripheral edge to easily slip over the inclinedyd

bri m 103 of j Qe Ae AL WirhE LRgse Or QRS < o
pushi ng the Fgﬁéﬁ@g?£%§§{3%?§ﬁ§%?%§?§33} F%Et%2%0ppgg??gﬂbgggeﬁég%;%%ged’L

appl i cator 1aifteRUithd bippllitatdr Ahdsalrerfaegkld’ Tol ¥n?@noudhoaged1onky ijgt o
the second groove 104 behind the jaw 102 while-l-eft resting on the latch
91, the. peri poppeld éuge byl dimplappriessting Hown the ljeck Dhtton 189.l yas de
“over the taper brim95 into engagenent. with the first groove 94 as o
resiliently ghehiejegchabuttton [1A0c i s priessede dowhe froms £heg positionobft FEG.
- applicator 1. The applicator 1 thus placed in the recess 72 is kept in -
16 - -165 t hd4r éoh&hge posidiionowfufIG. 19e &heceppliratorOd is mowvedecunder
After the applicator 1 is recharged to an enough level, it is :

' : the effect of the return bias of the latch 91 .to the left of

the FIG. 14 at which the one-pértioh'bf the~peripheral edge

Al

there_‘of' rides on the taper brim 103 of the jaw 102 of the . \J
loweredfeject button 100 whilé_the“oppOSite pbftion'of the . o
100 peripheral edge is diSengaged fromwthe3first érdoVe:94.-' :
o During this movement;fthe appliéator 1_a1§o-receives the
upward bias from each of the terminal pins 74 and 75 to be |
. théréby:lifﬁed.élightly, assistinéithé.peripheral1édge to fidé
on the taper brim 163'and at théfsaﬁestime to be.disengageé;
15  from the firét groove 94. ﬁponfSubsequent-re;ease:of_the.
eject button 100, the button 100 returns upwardly by the bias
'of thé’Springr106 to thereby-iifﬁiup'thefonezperipheral edg§ i:;
of-thé-épplicétor:1;on the~u§wardlyrhOVing jaw;102,}thus- ..
popping the applicator 1 éubstdhtially_outward1y€6£-the-reéessﬁ
520 72;'é$'sh6wn in'FIG;-15;-andTpefmitting3the eaéyjaccess~to the~'
 app1icator 1_byﬂthé fingér3h9f7£he-us§f; Thus;=the-appii¢atdf:
1 can.be readi1y'piéked out*fromjthé;charger~ﬁnit'70'by the'-.
.fingers-toibé;ready~fof usé.onfthe-pbrtidn of_the'body £o be. |
treated. = _. L o
25 Thé cirCuits_and ﬁhe operations'of-thegappliCétdr 1yand théﬁ_

ghargef'70'are*éxplained with reference to FIGS. 16 and 17.



popped out by sinply pressing down the eject button 100. As the eject
button 100 is pressed down fromthe position of FIG 5 14 to the position
of FIG 15, the applicator 1 isnoved under the effect of - the return bias of
the latch 91 to the left of the FIG 14 at which the one portion of the
peri pheral edge thereof rides on the taper brim 103 of the jaw 102 of the

| onered ej ect button 100 while the opposite portion of the 10 peri pher al
edge is disengaged fromthe first groove 9417During this novenent, the
applicator 1 also receives .tthe upward bias from each of t he tern1na| pi ns
74 and: 75 to be thereby lifted slightly, ‘assisting the peripheral edge to
ride on the tapder showm 103 thed blockhdiagram jofe FI6.hd 6di $bagadteuit off the
the first groove 94. Upon subse uent rel ease of the eject button 100, the
button 100 r et @&pPrdigakerd y BPa?SGﬂlﬂﬁ$°§p?|H§15961FOP9W8F§§ybY|FFe
up the one perlpheral ed e the applicator. 1 on mardl novi-ng j aw
102, thus poppiti¢shagg % QFPFHFFyaohgﬂa gFﬁqBP P¥e recess 20

L2 s ehot ok a%%m@.‘ea o e S L)
S 1o . g Ul el SRS,
gfGghelgpghhcif%$t¥o§&%9tE& %h%%ﬂ%&oiosaﬁﬁlsﬁpbaE899cﬂh§hré$E€i€QGSl§Oat a
time interval of 1200 mlcroseconds and last a short time
period of 400 microseconds, -as shown in FIG. 8. The LED 38 of
the c1rcu1t is also controlled by the control section 3 to
10 repeat turning on and off durlng the energlzatlon of the
antenna 40 at a suitable cycle for indicating that the
oscillatioﬁ of the high frequency electromagnetic field is
being produced. Further, the control section 3 is operative
to monitor through s'voltage sensor 6 the external voltags
iS- ‘supply from the chargei unit 70 as well as-the voltage level
of the battery 5 so as to cause the oscillator 2 to operats
only when the external voltage is hot supplied and the voltage
level of ths battery 5 is above a predeterﬁined'value, as seen
from the.bperstion seéuence of FIG. 17. When the voltage is
.20 supplied from the sharqer unit 70, or the app;icator 1 is set
| : into the recess 72 of the'cha:ger unit 70, the control section
3 fesponds to cease the operation of the oscillator Z'and
" permits tﬁe appiicator 1 to be recharged. .During the charging
: _p:OCess,sthe control'sestion 3 senas to_the charger unit 70 a
.'25 signal which keeps an on-charge lamp 8 turned on until the

battery 5 is charged up to a predetermined level (full charged



As shown in the block diagramof FIG 16, the circuit of the applicator 1
includes an oscillator 2 which is powered by the rechargeable battery 5 to
_produce a high frequency el ectromagnetic filed at a frequency range of 9
" MHz which is 5 transmitted through the antenna 40. The oscillation is
controlled by a control section 3 to occur repetitively at a tine interval
- of 1200 microseconds and |last a short tine period of 400 m croseconds, as
shown in FIG 8. The LED 38 of the circuit18s-al so controlled by the =
control section 3 to 10 repeat turning on and off during the energization-
-of the antenna 40 at a suitable cycle for indicating that the oscillatiogf
‘of the high filegeddcpreliechasnbkgent chatgefidoverbai predeternddedFperiied, ofhe
control section 3 is operative to nonitor through a voltage sensor 6 the
external volttimel5 Whepppligherooft kbechhoyer ignidetected ,wthe gontiel -
vol tage | evel of the battery 5 so as to cause the oscillator 2 to operate
only when thesegtipnaB aetsale termdnatgpphpcyesharghagyorrsgss| £0el of the
battery 5 i.s above a_predeterm ned value, as seen fromthe operation =
sequence of FPEeventiopcpf:A¥eysrhagging and ak thei samer Simenkoc kurgeptt

unit 70, or the appligator.-1 is et into,the,recess 72 of the char er"nft.:
70, the ¢ ntrsﬁesgng ﬁrgeri§ﬂ8n§3%?% B@EégY%ﬁg'gﬁer&PPB e%ﬁ°?h8%ogBFlraLor

2 and permts_the applicator 1 to be recharged. - During the charging :
process, the 58ﬁ€?589536t10n 3 sends to the charger unit .70 a' 25 signal

101 Kecps en CRaEREEo PAPFIGRY PACCETaNT! Lholde sU°UAGUK T LhetiBhO%d 1P
- applicator 110 powered by an incorporated dry battery 1':2‘9'-.' v
- ‘The applicator 110 cdmpriseS'a disk-shaped~caéin9 i11-¢ompdsed 
10 of a'bottomjpléte,112 and.an ahnular c@ver-113;whichlare.b§th

made fo:m-the}plastic-material énd.bondéd-by-the known -
éupersbnic welding'technique. Thé'énnularSQOQer 113_is;
'seéured 6n'the pefiﬁherY’of the;bottom plate_112'to_form
'outwardlj of a depending inner wall 114 a spécéwfot feceivigg
15 alring;shaped;substrate.130 énd to“form?inwardly;thereof a
space for reééiving the d:j'battery 120;-.Thea5ubétrate 13@ is
madeiffoﬁ a fiber'reinforced-plastic'material to be stiff-l -
enough to resist deformation-and-itlis'prdViﬂed~as a déubie;ﬂ
sided printed board with conduc#orflinés:bn the-uppér surface
20 and with'aICOiled anténna_140 6n.the=undersurfaceithereof; _.
" Mounted 6ﬁlthé subst:até 130 a:éra'nﬁmbet-of,elecﬁronic
_éomponénts'ﬁﬁiéh are interconﬁectéd:by-ghe COnductof'lineé.to
'fo:m a,iike-electronic circuit fpr energizing the antenna 140._
‘The circuit reSpbnsibie fof-pf&ducing'a like'high:frequency

25 ”electfbmégnetic field is'identical'in 6peration ﬁo that of the

previous embodiment except that it involves no recharging



- 18 - level) or it has been charged over a predeterm ned period of tine.
When either of the above is detected, the control section 3 acts to
, term nate the recharging process for prevention of over-charging and at
the sane time to turn off 5 the on-charge lanp 8 for notifying the
conpletion of the recharging. Referring to FIGS. 18 to 21, there is shown a
t herapy applicator 110. powered by an incorporated dry battery 120. The
appli cator 110 conprises a di sk-shaped casil?g-111 conposed 10 of a bottom
- plate 112 and an annul ar cover 113 which are both made formthe plastic _
mat &zd al and bonded by the known supersonic wel di ng techni que. - The annul ar
cover 113 is foagtdensn The EéFFHﬁ& }nG#“Fﬁﬁ BoEFU#FpFHF§°9113ﬂowh69h1ls

?FES’?QﬂL%eSLSadde 533'0%%& naubsiesta 33%833%%3?:@%33% if &rmahba
ring-si 8
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upper surface a colle an enn on'the un ersur ace

thereof - %bunh&ﬁdBQ 179 §g§%hﬁaaﬁnaggraesv cnyqier &t@h&i#éﬁghg OEFH&S

whi ch are interconnected e condauct or Ines to orn1a on|c

circuit for egged uaaegsabsaaat 88Nghd48ubsbeatie’ 480t akespepstbhgaf Qécond
producing a like high frequency 25- electromagnetic field is identical in

opeLatlon to taahlﬁaltbermpevnQWSaﬁabodznwnicﬁxaeﬁt1hhabntactnrebpeetﬂee1y
‘rechar gi ng
with the opposite electrodes of the dry battery 120 for

h electrical connection between the c1rcu1t and the battery
10 120. A battery lid 150 is placed over the battery 120 and lS.
removably engaged at its hooks 151 with undercuts 115 in the .
depending wall 114, as shown in FIG. 20. The 1id 150 has a
coin slot 1Sé for facilitating the closure and opening of the
rid 150 by the use of a coiu. Tbe-apollcator 110 is adapted
15 on the skin of the:patient:with the aid of a like adhesive pad
| 160.of an air permeable_material with air permeable adhesive.
| yalayers 161 and 162 on the opposite faces. The outer bottom
Y surface of the bottom plate 112 is formed with a number of air |
| -ventilating channels 118 for escap1ng perspiratlon 1nduced
20 behind the pad 160 outwardly of the appllcator 110, in the
. like fashion as in the previous embodiment. |



- 19 function. The circuit includes a power switch 131 which is nounted on
the substrate 130 and is accessible through a menbrane actuater—i6—ftorned
in the annul ar cover 113. A LED 132 is also fornme t which is
viewed through a 5 window 117 in the annul ar coveI,"lm mg@mﬂ 'm L
Inwardly fromthe undersurface of the substrate 13 econd - - -
termnal strips 121 and 122 which are in contact respectively with the
opposite el ectrodes of the dry battery. j@O.for el ectrical connection co
between the circuit and t he battery 10 120. A battery lid 150 is plac d
over the battery.bﬂhruskls renovably engaged at its hooks 151 with .
- undercuts 115 in-the dependlng wal | 114, as: shomn in FIG 20. The li-d 150 _
has a coin slot 152 for facilitating the closure and opening of the rid. 150,
by the use of a coin.- The applicator 110 i s adapted 15 on the skin of '
the patient with the aidl dortable deattery peewesedofdiathermyer therhpy
material with air perneabl e adhesive layers 161 and 162 on the opposite
faces. The outertﬁﬁRkﬁﬁ%ﬁﬁ#euﬁg%ﬂtﬁﬁe %%Ftoﬂ?%l%ﬂetﬁizskénfefnédPﬁFﬂﬁn&
nunber of alr vent Iat channels 18_for escaplgg Eers i ration |nﬂaged 20
c
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in the preV|ous E”?“%;ngrtlssue compr1s1ng°

, an osc;llator for produc;ng the hlgh frequency
'electromagnetlc fleld,. ﬂ |
B . an antenna whlch 18 energlzed by sald“ osc1llator
id .'pto transmit the .electromagnetlc field to the_lrylng '
| ytlssue, | o _
a battery for driv1ng the osclllator, and
a substrate mountlng thereon sald antenna,’ said '
_battery and electrlcal components formlng the circuit -
15 - of said osc;llator-y |
” o a flat casrng E accommodating. thereln  said
substrate carrylng said antenna, sald battery and sald [..
electrlcal components, sald cas1ng beLng attached onto ?:)
'the skln of the user by the use of support means-_- -
20 o sald flat ca51ng belng c1rcu1ar yin : planar
. o conflguratlon and hav1ng 1ts top perlphery rounded-
sald applicator belng characterlzed in that sald
substrate. is made of a rigid material free from
substantlal warplng, sa1d antenna being dlsposed .on

25 the undersurface of the substrate while the battery is



*lerr] * C L M S * - 20 - CLAMS 1. A portabre—battery—powered

di at hernmy therapy applicator adapted for use on the t 5
.for applying a high frequency el ectromagneti-c field t“jmﬂ ﬂ%'ﬁ"ﬁﬂ”#}ﬁﬂ
conprising: an oscillator for producing the high

el ectromagnetic field; an antenna which is energi zed by said oscillator 10
to transmt the electronagnetlc field to the living tissue; a battery for
driving the oscillator; and a substrat® #bunting thereon said antenna,

said battery and e ectrlc conponent s forn1qg the circuit_15  of sajd
oscitkator; a flat SRARS gce‘h da‘?’?ngt t RRRST sucfare 2t ot khe

carrying sald ant enn said batt and.sajd electrical conpopents sald
casi ng bei ng attacl*?e"@’ otrﬁ%t?he%%i ?ﬁl‘? hegi?%telf ‘f) PPRONE S 1 %ffbm ¢said

means; 20 St 1 J’feit?ér ﬁ@ﬂ Qnoxgrﬁlféw or?' l %.{Sgagedf app gégnaéf befS

conflguratlon and having 1ts to y roun I Cat of

characterized in t@bﬁﬁéﬁt{ﬁé %eff%el ng ;gé%pose(ﬂépe%tﬂéeﬁ% géfﬁ

from substantial warpl ng, ante
under surface of the,sustyate while the battery is

._ZQ ' A portable battery powered diathermy applicator

as se£ .forth in claim 1, wherein éaid support means

k¢) ' .coﬁprises anladhesive pad having adhesive layers on
10 ité opposite faces,_said applicator being held on the_

- skin of the user with one of the adhesive 1ayér

_édhered to the bottom of said casing and the other

adhesiVe-layer to the skin of the user.

15 3. A portable battery powered. diathermy applicator
as set forth in claim 2, wherein said adhesive pad
comprises a circular cushioning cqre”"member having

said adhesive layers on its opposité faces.

20 4. | A portable battery powered diathermy applicator
- as set forth in claim 3,_wherein said core member is

made of a porous and permeable material.



*

C
sur face

L

M

S * o021 - disposed centrally on the upper

of the substrate, and said electric—conpanents form.ng sald

oscillator being nmounted on the uppersurface of the substrate in the
peri pher al

-'battery powreregldondlt beg?];ryar ggg?. igltgrSas se?atﬂllﬂ""ﬂ"l“umll)mn bl/\,ﬁer.e.l.

sai d support neans conprises an adhesive pad haV|ng ‘adhes! ve’ I"ayers .on

.10
user

cmermMmr

S

*

its

with one
casing and the otper adhespegthbier battelis Powereld diatiramy Hpplicdkor™ A
portable battery powered diathernmy applicator as.set forth in claim 2,
‘wherein sai d adheabvsepadorthpiins edaincidr ou ‘@ladms [ ,0 nihregredior esaighberore
“havi ng sai d adhesive layers on its opposite faces. 20 4. "A portab
battery powered dinembermisafpl thet dorms ofe@ fmdmgh in cIa|n13 wherein said

22 -

5

opposi te faces, sai d apleqthr being held on the skin of the.

of the adheS|ve | ayer adhered to “the bottom of

S nade of a porous and perneable material. - C L

6. A portable battery'powered diathermy'applicator

as set forth in ‘any one: of the preceding cleims,

' wherein saidjcasing:eemprises'a  bottom plate .and a

10

15

20

25

cover which are bonded togethef at their outer
perlpherles 'w1th ‘the perlphery of said substrate

clamped therebetween.

7. A portable battery powered dlathermy appllcator

" therebetween.

8. A portable battery powered diathetmy applicator'

n

|d

| e

M

as set ‘forth in claim 6, whereln an O-rlng 'is held -

between the_'substrate and one of the cover and the

bottom plate for ‘effecting a water-proof seeiihgj-

" as set forth 1n claim 6 or clalm 7,_wherein a plastlc

‘'sheet is 1nterposed between the substrate and the

layers on the opposite sides _thereof for adhesion

.bottomdlplete, 'sa;d plastlc sheet hav1ng adhe51ve__

respectivel& to the substrate and the'bottom plate to

effect sealing therebetween.



v

5. A portable battery powered diatherny applicator as set forth in
claim3 or claim4, wherein said core nenber is in the formor a ring—>5

6. A portable battery powered di atherny applicator a m"ill(ﬂ

any one of the preceding clains, wherein said casing
plate and a cover which are. bonded together at theln

~peripheries with the periphery of sald substrate 10 clanped
~ therebetween. 7. A portable batteTy 5omered di at herny applicator as set

Ly ST TR, 8 ot b RIS SR BB
oo 0 0TSO ol torfy, BRCLERLE 8 OB SRR ELTPUEERY g

sheot, 15 interpased tHE! 166peohn e) St AAk LA IoblEr XL ORErfbEl Ba1a9al ¢

pl astic sheet having adhesive | er eof

for ‘adhesi on r espeskyghyrbOehbR étﬁéirﬁﬁesﬁérégﬁlé%éﬁa%gbgtg to effect

seal i ng t her ebet ween. A
portabl e bastery power ed d| at her ny appl i cat or

10. A portable battery powered diathermy applicator
aé sgt fcrth ;n any one of the preceding claims,
whereiﬁ said antenna is fbrméd of a spirally turned
N, | conduétor: .arranged in the periphery of said

- 10 substrate.

11; A portable battery powered diathermy applicatbr
as set forth in any one 'of the preceding claims,
whereiﬁ said flat casing has a bottom that is formed
: 15 with 'a plurality of ventilation grooves by way of
| which any perspiration indﬁced _at' the.. skin of the
patient can escape outwardly from the bottom of the
‘ applicator casiﬁg. |
ANy
20 12.' A portable battery powered diathermy applicator
as set forth in any one of the preceding claims,
~ including a light emitting diode which emits light for
indicating the actuation.fof' said oscillator, said
light.emitting diode being viewed thtohgh 2 window in

25 the casing, the casing' being made of a transparent



as set forth in claim8, wherein the peripheral edges of the: bot t om
plate and the cover are hernetically seal ed to—each other by supersonic
A portable battery powered -.di atherny. applicator as set.

~fornmed of a spi rglnley ?Lrtngg Egﬁgﬁglt 2? °! glr ﬁngﬂmmmmmmm?ph;y

‘wel di ng. 5.

forth in

10..
any

of said 10

appl i cat or

ventilation’

as

substrate. 11. A portable battery pSweted® dlatherny
set forth in any ore240f the preceding. clains, “Wher ei n
said flat casing has a bottom'that is formed. 15 with a plurallty

gr oometaniabytofwinich hamngpagua pf imishnis ndappliied t bxcepn:

- of "the patlent can escape outwardly fromthe. bott om of the applicator

casi ng. 20
set forth

oscil l.ator,

in.

t he casing,
* - H q
_ 24 m?.’t erial 13? por agfg Oﬁlaet{erpySgov'vesreéppcliiaegheexcepappllcator .

A

10

15

12,

for por tpaXtiont te0y dducted def tmeecsajd uppdpuaatrthe

any one of the preceding clains, including a |ight _
em tting di ode whitQpekinished@oFeionndi cating the actuation of said
said light emtting diode being viewed through a w ndow in. 25

t he

casing “being made of - a transparent *C LM

as'_set forth in any’ one clalms 1 to 11, lncludlng a

light emitting diode connected ln_ 01rcu1t with- sald__3

repetitiyely:turn oh and off during the actuation of

S

.oscillatori"said 1ight-emitting diode being driven to

the OScillator for simulating the'cyolio energizatioh-'

of the oscillator in which the oscillation takes olace;.

at a suitable time interval.

14. A portable battery powered dlathermy appllcator

Tas set forth in any one’ 'of the precedlng _clalms,

- wherein said battery is a dry battery Wthh is capable

.of being repiaoedEthrough an oPenihg formed in an’

20

25

applicator oasing,' said"opening' beihg-closed by a- «

removable lid.

15. fA* portable ' battery poWered diathermy ‘therapy r'

appllcator adapted to be attached to the skin of a.

patlent for applylng a hlgh frequency electromagnetlc .

field to living tlssue compr151ng°"

an ‘oscillator for produolng thet'hiéh 'freqnenoy



*for a portion so as to define said

portion. 5 13. A portable battery po
,set forth in.any one clains 1 to 11, |ncIu37“ﬁ Hl l ﬂ jﬂ

connected in circuit wth said oscillator,»
being driven to repetitively turn on and off durlng the

actuation
the oscillator for sinulating the cyclig energization of the oscillator
14.

W

which the oscillation takes place at a table tine interval.

_portable battery p { p cator 15 as set forth in
one s of -the prec%gee& 2‘1% l%r%drf said battery is a dry battery
whi ch” is capabl e of bei %91 rq.‘q!eqﬁl%d &PQ@ (ﬁq‘%&jﬁ&?a ? reg‘aq_rdreq)

applicator casing, sald openlng el ng

15. A portable Ryt ﬁéndiﬁ‘&?r%e d'&%ﬂ%agtﬂ%gﬁfﬁ%}ﬁ et

to be attached to the skin of a patient
el ectromagnetic fi @liggue,l i ving tissue conprising: 25
oscillator for producing the high frequency - * C

novabl

L

hi g

M

25 - ‘el ectr@magnetic fi @ Gattery for driving the oscillator; and

a substrate mounting thereon said antenna,

battery and electrical components forming the circuit

of said oscillator;

W, _ said applicator being characterized in that

10 substrate is made of a rigid material free from

ni shed
pplicator as
ng di ode
emtting diode
of 10

A

any

s#i%}é%h;l

in

f?gﬁﬁ%ﬁgy

an

S*

said

said

subétantial warping, said antenna being disposed' on -

the undersurface of the substrate and not being

substantially flexed in use, the battery being

disposed centrally on the upper surface of

15 substrate, " and said électric_components forming said

the

oscillator being mbunted on the upper surface of the

- substrate in the peripheral region thereof around said

battery.

20 16. A portable battery powered diathermy applicator

formed of a spirally turned conductor arranged in the

periphery of the substrate.

as set forth in claim 15,_-wherein "said antenna

is



bl

_an'antenna which is energized by said oscillator to trans t he
el ectromagnetic field to the living tissue; attery for

ab
driving the oscillator; and a substrate nDuntl tenna, sald k
battery and el ectrical conponents formng the 3&!“@3{‘ m‘m“ cillat or; " .
.sai d applicator being characterized in that L Msubstrate is - -
~made of a rigid material free fromsubstantial warping,said antenna . -
being disposed on the undersurface-of26t ke substrate and not being - L
~substantially ~ flexed :in wuse, the battery being disposed centr;ﬁﬁy.
on the .upper surf.aceA oportabdelbatteryuipoweated, diathermy eppkicat :
~conponents form ng sai.d oscillator being nounted on the upper surface of

the substrate in abesperifprehalinr @jladm tlifer eblereiousdishisnbatinate, swoid
16. A portable battery powered diatherny applicator as: set forth i.n
claim 15, wherebattesyd §ﬁ@éh@@tqnﬁﬁﬂmﬂﬂ§jﬁﬂ141%%ﬁQQﬂ9%FqLﬁ?ﬂRPnents

conductor arranged in the perlpher of -the ;substrate. Eiﬁ 4; )
portable battery BOVEYEG &eddh ot SiFoit 4TS SMGRRSEiats in “

e e hont o5 *UP°ChdiRg '1%hb€¥st %eeache%i dcoa%e“@ma%df said 54@5&9%,9

a support means.:

18. _A “portable battery powered di&thermy applieator-

- as eet”fOrth"in:élaim'17)'wherein.the bottom 'of ‘said

10 casing is formed w1th a plurallty of ventllatron

| grooves bj way of ‘which any persplratlon induced atgg
the skin of the patlent can escape outwardly from the

" ‘bottom of the applicator ca31ng.

15 19. A éortable'battery poﬁere& diathermj applicator
| "es set forth in"CIaim'IS}'iholudiﬁg'e light :emitting'
' diode which ‘emits light for indicating the actuation
of said oscillator, said light emitting diode' being'-Q‘)
- viewed through a window in the ca31ng, the ca51ng
~20' g 'belng made of a transparent material to whlch an;
S opaque flnlsh is applled exeept_for a portlon SO as to

 define said window at the non-finished portion.



forntng said oscillator circuit are encapsulated I n casi ng which

is attached to the skin of the patient by a support
_portable battery powered diatherny appli cator as seﬂﬂiﬂlﬂ"ii‘" ll“m“h?
wherein the bottom of said 10 - casi

of ventilation grooves by way of which any persplratlon |nduced at the
skin of.the'patient can escape outwardl frontthe bottom of the applicator

~casing. 15 A portable bat t&r&’ power ed dlatherny applicator as '
set forth in cIa| [ ncl udi em t e_which .ents

|i ght;for indicat [21 L%Eﬁﬁf%}%‘ft%gcp%ﬁﬁﬁ at C}éea’f’ﬂyl i YRR 11%?&?& ng
di odé being vie N |

blel ng made gf' awea&r anspare rfh ep‘Td‘g m fS $ a opag ?éﬁgﬁgt‘gg
appl i ed except forg fo&@réaxﬁgbé&gslﬁ be’fédﬂ?bvfﬂrg AN &1 1 dEor,

‘non-finirshed portion A porta attery pomered dla?%erny
applicator as setyjdmy té}nitfhﬁ{gi'd&d& Bé‘ﬁlélchﬁﬁvéh'ﬁ&héeﬁé%iéi@&f“@dfn

connected in circuit"™with said oscillator, “said light emtting di'ode being
driven to rgpetitioteland WHE Puring thensbtafdt b i 61 L1 Gs¢iBla oo of f6he

oscillator for sinulating the cyclic energization of the oscillator in
whi ch the oscill atsiomlatidasy pltdoe atyclibeidmddgization of the oscillator
in which the oscillation takes place at a suitable

'time interval.

10 21. A portable baﬁtery powered diathermy applicator
. as set forth in claim 17, wherein said casing
comprises a bottom plate and a cover which are bonded
together at their outer peripheries with the periphery

of éaid_substrate claﬁped_therebetween.

15 |

22. A portabie.battery powefed diathermy applicator
- as set forth in claim 15, wherein said battery is- a
rechargeable battery which is to be reéharged through
electrodes provided on the same surface of the

20 substrate as said antenna is provided.

23. A portable battery powered diathermy applicator
as set forth in claim 22, wherein said electrodes are
formed inwardly of said antenna.

- 25



time interval. 10 - 21. A portable battery powered diatherny

applicator as set forth in claim 17, _wheréi

a bottom plate and a cover which are bonded together at their outer
peripheries with the periphery of said substrate mﬂﬂulmm‘ﬁlmﬁ

22, A portable battery powered diatherny appI|

claim 15, wherein said battery is a rechargeable Battery which i's to be

recharged through el ectrodes provided 2®n the sane surface of the 20

nprises

substrate as said antenna is provided. 23. A portable battery. powerec?
di at hermy appli cat2dr. as Msetpduntabie rbai_itamy Iywenrast e:lxatslaertnyslapplbdaton
f or med inwardly of said antenna. 25 - 28 - 24. ‘A portable battery

povered di‘at her ny agpietc fianthasin exlaige 132 whengin maidielectrodes are-

el ectrodes are Iocated Wlthln an opening formed in the bottomof an - @
appl i cat or . casi nglosagsd Aigdvimap|an (R FatEmed Ly thedpaytompafi aat or
as set- forth | n cI fi',%" %_tﬂﬁWnerel n a sealing sheet iss interposed between -
the substrate @PR -

5 ; .
25. A'po‘rt:ab_le': battery Pew'efed' diétheﬁuy applicafo?
as . set : -flort'h' in cieim 24, whei'ein a 'éeélihé sheet. is
in.terpesed' betWeen the substrate and  the boi:t’om of
said cas:.ng to effect the seal:.ng therebetween whlle.'-

10 expos:.ng only sald electrodes in said opem.ng.

26. ‘A portaﬁle'- b_a-tte:y powered diathehny : eppiicator

-as : set .'fblx_':t'h" “in ‘claim 25, whefeih'said s'ea-liné

sheet 'i's--fdﬁne'd ‘on’its opposite faces with adhe'si_ve

15 layéfcs . by each of which said sheet is adhered to each

of said substrate and the bottom of said casing.

. 27.° A portable battery powered diathermy applicator W
| as set forth in claim '15",_: ‘wherein .'said": bettery is. a
20 'dry battery which is capable of ‘being replaced thtoﬁgh '
. an epening formed in an applicator casing, said

" opening being closed by a removable lid.

..q



L

said casing to effect the sealing therebetween whil & 10 exposi ng onty

-said electrodes in said opening. 26. A portable batter j rny
capplicator as set. forth in claim 25, - wherein sa mm@#m ﬁis
formed on its opposite faces wth adhesive 15 | ayel S¢ _

whi ch sai d-sheet is adhered to each of said substrate and the bottom of
said casing. 27. - A portable battery powered diatherny applicator as set
forth in claim15, wherein said battefyz?s‘a 20 - dry battery which is

capepl e of 22110 " epkccf BOLPAAe B BEFY ARl a4 dsathoxd) ABELLCELSE
Srscrt bac i oo SO ABRLEBRATCEX POIE! oL RELEY UL BhPhBice, o

described in the description renc
drawings. 5 - 2%;qdyrd®’iapbegbaft ERY & , diatherny applicator as
described in the d%scription. m?%h_refe?%ﬁ%gg?b Figures 18 to 21 of the
draw ngs. ' ' '

5 - 29. Aiportablé battery poweted diathermy applicator

as described in3'the description with reference to

Figﬁres 18 to 21 of the drawings.




