A PORTABLE DI ATHERMY APPARATUS The present invention is di rzg;adﬁj stt
portable battery powered high frequency el ectromagnetic the .gl'c tor
adapted in use to be attached to the skin 5 of a patient e.g. for
pronoti ng hemat ogenous effects to the living tissue, and a charger unit
therefor. According to the present invention there is provided a portable
di at herny apparatus as set out in claiml. Preferred and optional features
are set out 10 in the remaining clains. In a preferred enbodi nent the
el ectrodes are provided on the bottomof the applicator casing and the
téky nal s are provided on the bott-ork of -the recess in the charger unit. The
el ectrodes conprise a center 15 el ectrode concentric with the center of
the applicator casing A BQRTABLE DIARHERMiE APPARARYS ode ext endi ng
circunferentially about the center el ectrode. The applicator is

round- shaped to hav hﬁaﬂﬁﬁﬁﬁﬂﬁﬂ%ﬂVQHﬁkQREﬁﬁ(ﬁirec tsstr i PRrtabist ant
contact of the 20 res e%%%%{ el ectrodes the termnals
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center of the récess ton1an
to the llVlng tissue, and a charger unit therefor.

According to the present invention there is
provided a portable diathermy apparatus as set out in
claim 1. Preferred and optional features are set out

10 in the remaining claims.

In a preferred embodiment the electrodes are
provided on the bottom of the applicator casing and
the terminals are provided on the bottom of the recess
in the charger unit. The electrodes comprise a center

15 electrode concentric with the center of the applicator
casing and an outside electrbde extending
circumferentialiy about the center electrode. The

bt applicator is round-shaped to have no particular
orientation. For assuring constant contact of the

20 respective electrodes with the terminals without
paying undue attention to the orientation of the
applicator.when setting the applicator in the recess
of the charger unit, unique arrangements are made to
the terminals in the recess and the electrodes of the

25 applicator. The términals comprise a center terminal

on the center of the recess bottom and a pair of



-2- outside . terminals which are spaced at the sane distance from

the center termnal and are aligned therewth. The out si de
el ectrode extends circunferentially at an angular range of nore than
5 o 180 - about the center electrode so that at |east one of the

outside termnals can always conme into contact with the outside el ectrode
I rrespective of the angular orientation at which the applicator is set
into the recess. 10 - Accordingly, in this enbodinment the

t herapy applicator can be set into the charger wunit for the recharging. .«
purpose  w thout requiring a Spécial attention as to the angular&g&

orientation ?Pt%fﬁéapp£é§318£1315whlch ﬁrgh ggEgpeCfsbeq;rOde H%%Ield

preferably in t or'm of “&n open | oop~so t nagnetlc

w1 not i nducg “Figddhc §dfi¥omceﬁéen&en£e§s tbBmih8e Qubsi decfl gp frq}ﬂé;u-

al t hough t he outsi ectrode 1s Irn closely adjacent relation to

antenna. 20  therewi¥®f erabl yphthe chatggdeuni t ehattibdee PeitdiRiy of
the recess a latch nmenber which is novable between a position of

projecting int@irdhiRfer@Fe58119Ndt anpangulap Okahger aoifi Nghdreer efHaaM
The |l atch nenber is spring biased to the prOJected position at mhlch t he.

25 #ppl | Catféodﬂasallaégt p@fl' pgg{lger g&!g troagago th'artl.t 9t Qeast one

Qf-the outs1de terminals can always come into contact

with the outside electrode irrespective of the angular -

orientation at which the applicator is set into the -&J
recess.
10 Accordingly, in this -embodiment . the therapy

 applicator can be set into the'chérgér' unit for the
_fecharging"”purpose'= withbut ' reqhiriﬂg a special
attention as to the angular orientation of. the
- applicator.
15 : The outside electrode is;preférably_in'thé form-of'_'
an open1loop'so that thé- electromagnetic .field' wi11--"1L
not . induce an eddy*“current loss in the outside. o
electrode although the outside eledtrode.is'iﬁ'ciOSely
adjacent.relation'tO:the antenna.
20 ‘Preferably 'ﬁhe chérger unit has at the periphery’
of the recess a latch member which is_mbvable' between
a position of ' projecting ihtb' the recess and a-
position of retracting therefrom. The latch member is
spring biased to the projected position at whichlthe

25 applicator has its  peripheral edge engaged  into a
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ess. Upwardly of the groove the latch nenber is fornmed with

nclined taper edge for abutnent against the peripheral

edge

applicator being inserted in the recess. By this abutnent,
er is pushed back to the retracted position of allow ng the

e to ride over the taper edge for engagenment into the groove.
plicator can be easily guided 10 into the recess and

. in for prevention of accidental renoval of the applicator. An
ej®cy button is also provided at t+he3 peri phery of the recess and i s nmade
abl e. The edge of the eject button extends arcuately and fits
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abutment, the latch member is pushed back to the
retracted position of allowing the peripheral edge to
ride over the taper edge for. engagement into the

groove. = Thus, the applicator can be easily guided

into the recess and retained therein for prevention of

“accidental removal of the applicator. An eject button

is also provided at the periphery of the recess and is
made vertically movable. The edge of the eject button
extends arcuately and fits in a notched portion of the

peripheral wall of the recess to be in direct

-engageable relation to the 'periphe:al edge of the

v
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applicator such that when the eject button is
depressed the arcuate edge of the eject button passes

over the peripheral edge of the applicator into

engagement with the bottom surface thereof. Upon -

being released, the eject button returns upwardly by a
bias force to 1lift the applicator on the upwardly
returning edge thereof, making it ready to remove the
applicator from the recess by the fingers of the
user.

In the preferred embodiment a control circuit of

eto

r eady



25 - user.

appl i cat or

appl i cat or
battery,
and an ant

In the preferred enbodi nent a control circuit of -4- t

IS operative to cease producing the electromagnetic fie
upon detection of the presence of an external voltage supplied fromth
charger wunit or detection of the voltage |evel of the rechargeable 5
battery dropping to a predeterm ned | evel. Also the control circuit
operative to stop recharging either when a full charged condition is
reached or when the recharging is made for over a predeterm ned tine.
Battery powered high frequency electronmagnetic 10 therapy
applicators are known as di sclosed* Tnh U S. Patent . 4,471, 787.
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control c1rcu1t is operative to stop recharging either
when a full charged condition is reached or - when the
recharging.is_madejfor;OVér_a-predetermined'time.

Battery - powered high frequency electromagnetic
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- therapy applicators are known '~ as . disclosed in U. S;ll

. Patent No. _4,471,787. The appllcator of this patent

comprises a substrate mounting thereon a battery, a

. circuit for producing:a highffrequency-electromagnetiCu'

field, and an antenna directing. the -eleétromagnetic |

field.  The substrate is made resilient so that it is

capable of conforming to the shape of the skin of a.

- patient. However, . the resiliency of the substrate

brings about a drawback that the antenna -mounted on

the substrate - is subject to-a+considerable stress as .

it is resiliently deformed during the: repeated

operations--ofnattaching-and.detaching the-applicath.

Thus, the applicator_cf.thiS'pétent'is not expected to

have an extended operating life.:

-In view.of the above draWbéck;"the applicatOr is

preferably formed so that the battery as well as

electronic. . components forming -.the oscillator are



have an extended operating life. In view of the above drawback, the
.applicator is 25 preferably forned so that the battery as well as
el ectronic conponents formng the oscillator are -5- mounted on a
substrate which is rigid enough free from substantial warpi ng which woul d
ot herwi se occur each tine the applicator is detached fromthe skin of the
user. This prevents the antenna on the substrate 5 from
suffering from repeated stress and therefore prevent it from breaking.
Inthis way the antenna is nore likely to be kept intact during the

r epeat ed operations of detaching t-hé applicator to thereby enhance
reliability and extend 10 .an operating life. The antenna is
preferably di mpuvpded oma suhstnete sthifcitels gligideeneughtfree, fypml e t he
battery is located centrally on the _ uppersurface . of the
substrate.  TRubsgRAGiadni ¥ar@imsondiich mauhdhPthererise occyxsceasht or

are arranged on, the_ uppersurface, of. the substrate arqund the battery
for of fective Uil EhE GPRILATET Jo SSHATI (HPBATIT SR, Of ThERe
antenna is preferably pr.ovided in.the formof a spirally wound coi] to
have an el ong4B&E - ovg&ﬁ% HQﬁﬂﬁﬁ*s\Mqhﬁl1aQ¥%ﬂPé) °4i$h?eﬁE§%5£%L?or

obtai ni g9 an | %%B?nass%%f%%i%lg £70m g>§:epeated' stress and therefore
prevent it from breaking.-
In this way the antenna is more likely to be kept

intact during the repeated operations of detaching the

applicator to thereby enhance'reliability and extend
10 an operating life.

The antenna is preferably disposed on the
undersurface of the substrate, while the battery is
located centrally on the uppersurface' of the
substrate. The eléctronic- components forming the

15 oscillator are arranged on the uppersurface of the

substrate around the battery for effective utilization

_ of the space within the applicator. " The antenna is
— .

preferably provided in the form of a spirally wound
coil to have an elongated overall length within a
20 limited space for obtaining an increased output energy
at a minimum power consumption, which is most suitable
for the battery powered applicator. |
Tﬁe_ appiicator. casing is composed of a bottom
plate and a cover which are bonded at their
25 peripheries _with the periphery of the substfate

clamped therebetween. = The <clamped portion is



at a m ni mum power consunption, which is nost suitable for the battery
power ed applicator. The applicator casing is conposed of a bottompl ate

and a cover which are bonded at their 25 peri pheries Wit h
the periphery of the substrate clanped. therebetween. The cl anped
portion S hernetically sealed to prevent the entry of fluid or vapor

for keeping the applicator sanitary, = which 1is therefore a further object
of the present invention. Forned in the outer surface of the bottomplate

5 are a plurality of ventilation channels whi ch face the skin of the:- ;:i

user and permt the persplratlon induced at the skin to escape ‘outwardly _Jf-'

t her et hr ough fh% o apg '“%Eéfgéfﬁéﬁ é$@h€pﬁhécéﬁg Z??lﬂgfoor

continued use © cator on t out

droplets of th | ggk enc th :
applicator on t% %;Ii?rﬁi%g&égbpn eﬁ%éﬁ{bg% ta%?ﬁleafg urgggf:gf (itsh
applicator arepe:dfdred fdftﬁﬁ%”éﬁﬁéé@ﬂof 48 §§sgnt iﬁ%éﬂ%ggh “h'Ch
has been 15 di vided from the present application FI'G is a -

perspective view of roriiedh fﬂExnnémauﬁ@sr@@Wfaaapbfceherboetomaplate
enbodi ment of the present invention; FIG 2 is a vertical section of

t he therapy__are a plurality of ventilation channels which face the .

the

skin of the user. and permlt the persplratlon induced
at the skln to escape outwardly therethrough from the .
undersurface of the appllcator, ensurlng a continued e
_use of the appllcator on the Skln w1thout Aaccumulating
10 | the droplets of the persplratlon._t, | ;
ThlS tends to make the presence of the. appllcator
on the skln of a patlent more comfortable.
| Features__ofe the ﬁappl;cator_:ere : clalmed Cin
application  9104258,0  (2240720), which has been
15 'divided from the 'p.r.e_sen.t_ appl'i,C?i’-#?._ S
FIG. 1 is a perspectiieﬂyiew,qﬁgafhigh.yfrequency_
therapy _applicetor_ of an ;embodipent_of the present
nvemtien; . . e
_ FIG. 2 is a__vertiCal_,sectioh':ofﬁ the therapy |
20 applicator; o o |
FIG. 3.1 is a bOttom Tvieyf,gﬁ :the; therapy
FIG. Qris,a.top view of;the;;therspy..applicator
with its cover removed;l R o
25 o FIG. 5 is a bottom vie§=of,the therapy applicator-

with its bottom sealing sheet'remoyed;._



20 applicator; FIG 3 IS a bottom view of the therapy
.applicator; FIG 4 is atop view of the therapy applicator with its

cover renoved; 25 FIG 5 is a bottomview of the therapy
applicator with its bottom sealing sheet renoved; 7 FIG 6 is a bottom
view 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 5 pul ses

produced at the applicator; FIG 9 is a perspective view of a charger unit
for recharging the therapy applicator; FIG 10 is a top view of the charger
urily FIG 11 is a cross section taker along line 11-11 10 of FIG 10;
FIG 12 is a cross section taken along line 12-12 of FIG 10; FIG 13 is a
sectional view sini Fi6.t & RisGa bpthem wiew afe Hiplsenting ssheetin the set

position in 15 t he charger unit; FIGS. 14 and 15 are sectional views
il lustrating the refd®al Tofis Re CARHS SR Sakofe alengelingmit-7 of
FIG. 6;

FIG. 8 1is a. waveform chart of high frequency
5 - pulses produced at the applicator;
. FIG. 9 is a perspective view of a charger unit
for recharging the therapy applicator;

FIG. 10 is a top view of the charger unit;

e FIG. 11 is a cross section taken along line 11-11
10 of FIG. 10;
FIG. 12 is a cross section taken along line 12-12
of FIG. 10; _
FIG. 13 is a sectional view similar to FIG. 12
but with the applicator shown in the set position in
15 the charger unit;
| FIGS. 14 and 15 are sectional views illustrating
the removal of the applicator from the charger unit;
2%; : FIG. 16 is a block circuit diégram of thé

applicator and the charger unit;
20 FIG. 17 is a flow charge illustrating the

operation of the applicator and the charger unit.



FIG 16 is a block circuit diagram of the applicator and the
charger unit; 20 FI G 17 is a flow charge illustrating the
operation of the applicator and the charger unit. - 8 - Referring to
FIGS. 1 and 2, there is shown a portable battery powered el ectronagnetic

t herapy applicator 1 in accordance with a first preferred enbodi ment of the
present 5 I nvention, which operates to apply a high frequency

el ectromagnetic field to living tissue for pronoting hemat ogenous effects
The applicator 1, which is configured into a generally flat disk with a ..
rounded top having a diameter of approxi mat&ly 30 mm is adapted in use tdsg'
be 10 attached by means of a di sposabl e adhesive pad 60 to a desired area
of the patient. As shown in FIG 2, the applicator conprises a bottom
plate 10 and a top cover 20 fitted thereon to encapsul ate therebetween a
rechargeabl e battery 5 and a substrate 30 carrying thereon an antenna 40

for transmtting 15 the high frequency el ectromagnetic field. The
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The ot her _ _ _ : _
5 invention, which operates to apply a high frequency

electromagnetic field to 1iV1ng tissue for promoting

e ’

hematogenous effects. The applicator 1, which ‘is configured \o/
into a generally flat disk with a rounded top having a
diameter of approximately 30 mm, is adapted in-use to be

10 attached by means of a disposahle adheSive pad 60 to a desired
area of the patient. As shown in FIG._Z 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 board with a print pattern on either- t-::
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

20 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
constitutes the antenna 40 of a dense coiled configuration on
the peripheral area thereof, as seen in FIG. 5. The suhstrate

25 30 or the printed board is made from a glassfibre reinforced:g



printed pattern on the undersurface of the substrate 30 constitutes the
.antenna 40 of a dense coiled configuration on the peripheral area thereof,
as seen in FIG 5. The substrate 25 30 or the printed board is nmade from
a gl assfibre reinforced 9 plastic material to be rigid enough to resi st
def ormati on, whereby protecting the antenna 40 nounted thereon from
suffering fromsuch deformation or stress which mght | ead to the breakage
of the antenna 40. The antenna 40 is connected 5 at respective termnals 41
and 42 to the oscillator circuit on the upper surface of the substrate 30.
Al $p printed on the undersurface of the substrate 30 are a center electrode
34 and an.arcuately shaped outside el ectrode 35 extending over an angul ar
range of 180- about the center termnal 34, or at 10 approxi mately 270-
angul ar - r angplasthesmaterialotiosb84rigid3enanghcteneesddtt ledogmation,
correspondi ng lugs 36 and 37 on the substrate 30 to the opposite pol es of

t he rechar geWherebit pepyesting  thecantegnahdOr nenatginghsresn Exoor nal
charger unit 70, the detail of which will be explained hereinafter. 15

The bottonlpﬁﬁﬁgelbngegéP@iﬁ@chhéﬁgeﬁmﬁﬁé°§u9§tF§F§s§owhécﬁr8&B&$dl®?@ht§
center openigg lé I n. whi ch thﬁ el e trodea 34 aBd 35,0n thg sybstrate 30 are
exposed.- | nt ERBoBEGRKATGCf the sBteBRRpAre THeaABtERBasAfsisaconBgcted,n
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the upper surface of the substrate 30. Also printed on the
undersurface of the substrate 30 are a center electrode 34 and

- an arcuately shaped outside electrode 35 extending over an
angular range of 1809 about the center terminal 34, or at

10 approximately 270~ angular range. These electrodes 34 and 35
are connected through corresponding lugs 36 and 37 on the
substrate 30 to the op#osite poles of the rechargeable battery
5 for effecting the rechargiﬁg,by an external chargér-unit 70,
the detail of which will be explained hereinafter.

15 The bottom plate 10 receiving thereon the substrate 30 is
provided with a center opening 11 in.which the electrodes 34
and 35 on the substrate 30 are exposed. Interposed between
the bottom plate 10 and the substrate 30 is én electrically
insulative sealing 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
complementary surfaces of the bottom plate 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 54 and an arcuate slot 55 which correspond

respectively to the center electrode 34 and the outside



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

t herebetween. As shown in FIGS. 6 and 7, the sheet 50 is formed with a 25
center hole 54 and an arcuate sl ot 55 which correspond respectively to the
center electrode 34 and the outside -10- el ectrode 35 on the substrate
30 but has a less dianeter and a | ess width than those, as seen in dotted
line of FIG 5. Wth this arrangenent, enlarged contact faces can be
provi ded between the edge portions the-center hole 54 and the center 5

PR

el ectrode 34 and between the edge portiensgokt the slot 55 and the arcuate\,r

el ectrode 35, assuring firm adhesion therebetween and preventing spurious
peeling of the sheet 50 from these edge portions. The adhesive layer 51 is
formed on tlelestrode Uppeon stiné asebstrabe 30ebutSbatoa’ tespl diampterognthe
10 throughholes in the substrate 30 as well as for covering the antenna

40, i nt ai rkeRs twikdthbchant these nagecagen sandptted ﬁénpreﬁeﬁﬁthé-ethyh N

of perspiration and other fluids and. thus Erevent the proliferation of:
gerns in tkm?@&ﬁﬂ??%ﬁ%ﬁe@?nﬁs eebarged Fren §°ttﬁ§°B§tF§Pyb3 P§°¥éﬁﬁﬂally
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the arcuate electrode 35, assurlng firm. adhesion therebetween
and preventlng spurious. peeling of the sheet 50 from these: .
edge portlons.-.The«adhesive 1ayer 51 is formed on the-ent;re.g'
uppér surface of -the sheet 50 for completely clog the
10  throughholes in the substrate 30 as well es'fCr'eovering:the_
antenna 40, maintainihg'the Subetrate 30 in sealed conditidn="'
to prevent the entry of persplration and other fluids and thus
.prevent the prollferatlon of germs ‘in. the appllcator 1. |
As seen in FIG. 4, the battery 5 is centrally mounted: on the _h
15  substrate 30.to leave therearound sufficient space for
mounting the electronic eompdnehts-forming:thezoscillator.
circuit by effectively utilizing available. space. :}
The bottom plate 10 is-formed?on”its'upper surface with a” '
'perlpheral groove 12 into which the peripheral edge of the top
20 cover 20 engaged, as seen in. FIG. 2, and is hermetlcally
sealed to the -bottom plate 10 by.the-known'supersonlcfseallng |
technique. Ih addition, an O-ring 21 is received-in.a furrow 3
~22'formed-inward of the peripheral edge of the top cover ZO"to
be in sealing contact with the marginel.pdrtion'of the
25 substrate 30 for‘cdmpleteiy sealing the electronic circuité on

the substrate 30. The circuit formed on the substrate

-



peri pheral groove 12 into which the peripheral edge of the top 20 cover
.20 engaged, as seen in FIG 2, and is hernetically sealed to the bottom
plate 10 by the known supersonic sealing technique. In addition, an O-ring
21 is received in a furrow 22 formed i nward of the peripheral edge of the
top cover 20 to be in sealing contact with the marginal portion of the 25
substrate 30 for conpletely sealing the electronic circuits on the
substrate 30. The circuit fornmed on the substrate i ncludes a |ight
emtting diode (LED) 38 operative to produce visible light repetitively
unti l the battery 5 drops to a predetern1pfd voltage |l evel, which light is
visible through a wi ndow 23 forned in th op cover 20. The top cover 20 is
5 nmade of a transparent nmaterial and has an opaque coating on its inside

appl cator - Tl led LI %ﬁ%&f‘éﬂfﬁetﬁf@. o8 forgga %f*ﬁe“?gr%f’éfduce
Er:ﬁéeg b%/he% Sbelg v%lt%a%% provi de"ﬁ{gﬁf éf??efor n‘?ﬁé% aring 61 (\S/\nn? El aGE

adhesi ve | a edUtetniiia WMatdderRaiel ORthadh eRigtet | By 671 S 1OT tiREhESH O
to the unde%ﬁgurface of the botton1p|ate 10 andtﬁgiopposite adhesi ve | ayer

63 for adhesiinddw INEVied Iithdecaptdardr 26, THe tépcdierr20 hescore
mat eri al of the adhesive pad 60 is nade froma flexible and air perneable

mat eri al5 sumades dfoanerranmeparaithanateanichl samhdpeesl 4 apaque dsoating eon er
aperture-64its inside surface except for a portion which defines the
window 23.
The therapy applicator 1 is in use to be attached to a
portion of the body to be treated by means of the removable
10 adhesive pad 60. As shown in FIGS. 1 and 2, the adhesive pad
60 is provided in the form of a'ring 61 with an adhesive layer
on either face thereof, one adhesive layer 62 for adhesion to
the under surface of the bottom plate 10 and the opposite
adhesive layer 63 fof adhesion to the skin 8 of the patient.
15 The ring 61 or the core material of the adhesive pad 60 is
~ made from a fléxible and air permeable material such as foamed
g;- polyurethane 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 formed to have a plurality of
20 uniformly disposed tiny air vents 65 which allow the
| ventilation of perspiration induced on the treated surface of
the skin. 1In this connection, the bottom plate 10 is formed
in its outer surface with a plurality of radial channels 13
each of which, as best shown in FIG; 3, runs the full radial

25 distance from the circumference of the center opening 11 to

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



with the center opening 11 of the bottom plate 10. Each of the adhesive

| ayers 62 and 63 is fornmed to have a plurality of 20 uni formy di sposed
tiny air vents 65 which allow the ventilation of perspiration induced on
the treated surface of the skin. In this connection, the bottomplate 10 is
formed in its outer surface with a plurality of radial channels 13 each of
whi ch, as best shown in FIG 3, runs the full radial 25 di stance fromthe
circunference of the center opening 11 to the outer peripheral edge of the
bottom plate 10. Thus, the -12- perspiration or vapor on the skin
surface can be allomed to be directed int®2radi al channels 13 either throu

t he adhesive pad 60 or through the center opening 11 and i's successfully -
ventilated outwardly through the channels 13. Further the 5 perspiration
or vapor(ﬂMP%KﬁP%EﬁEHO%h@ﬁuﬁﬁp?ﬁeoadﬁbglﬁbipaéusﬁapﬁséﬁﬂ bﬁtélﬂﬁUeﬁltO be -
These escape_flows are |nd|c te éaarroms n FlG

ventllﬁtlon @&F%ﬁﬁ@ﬂnﬁ? nEpriait § EEﬁ}Fnuéde&§Beﬁftpﬁ@“&BﬁFPGaﬁéhqﬂlWﬁbut
fashes 10 " RAA <R OF EhforanEhe eeRken cBraibA Al PhE HauRaPeeRRTRY 13,
the adhesi ve, aad, 50 gan be,g2all venesledl ofL Lﬁggggagheattomhcas% by

pi ercing th na channel

13, enhang %%%f?%!f&%e%ev%ofe aﬁ%agraﬁeggd *&ggrb\aﬁnp%ﬁeﬁgdh&;ve pad

Referrlng to arger unit -
60 itself into the air. . These escape flows are indicated by

arrows in FIG. 2. The_above ventilation arrangement_enahles_ —
the_cohtinued;use qf_the appliea;qrewithou; accumuleting the.'&’
droplets of perspiration and therefore without causing rashes |
10  on skin. Further with the jprov.i_s_ioz;_ of the radial channels
13, the adhesive pad 60 can be easily peeled off from the
bottom plate 10 by piercinggthe_nail_gﬁ the-user:into_the
outer end of the channel 13,.enhancing the convenience of
replac;ng the adhesxve pad 60. . o
15 . Referring to FIGS. ¢ and 10, the charger unit 70 for
'reeha:glng'the therapy applicator 1 is shown to”qomp:iSe a
flat rectangular casing i1_withhahcixcular recess 72 for . .i;
detachably.reCeiv;ng,the.appliceto;_1, The chexger.easing 71
is held on a foldable covering.80hwith its one end inserted in
20 a holder.loop.82 on.oneﬂf1ap_81 of the covering 80 and with |
_the'other end secured on the same flap 81 by means of a shapf
closure (not seen). The other flap 83 1ncludes a pocket 84
for a retalner sheet 85 carrylng thereon a number of fresh
adhe51ve pade 60 to be attached_to the~app11¢ato: 1,
25 The charger casing 71 eccomﬁedehee ﬂry batteries 73 as a

power source-fer.recharging the.batte:yfs_in the applicator 1.



recharging the therapy applicator 1 is shown to conprise a flat rectangul ar
.casing 71 with a circular recess 72 for detachably receiving the applicator
1. The charger casing 71 is held on a fol dable covering 80 with its one
end inserted in 20 a holder I oop 82 on one flap 81 of the covering 80 and
with the other end secured on the sane flap 81 by neans of a snap closure
(not seen). The other flap 83 includes a pocket 84 for a retainer sheet 85
carrying thereon a nunber of fresh adhesive pads 60 to be attached to the
applicator 1. 25 The charger casing 71 accommodates dry batteries 73
assg;power source for recharging the battesy-5 in the applicator 1. - 13
- Projected on the bottomof the recess 72 are a series of three term nal
pins 74 and 75 for electrical contact with the center electrode 34 and the
out si de el eRraict3ad oon t tize biodt tom odf t tize apptesat B2 drecaeserilesnof hthree
recess 72. These termnal pins 5 74 and 75 are equal ly spaced and al i gned
hori zont al | yte¥minahepins n7haandi 75 7for celeetrical heontackrwbtht hher center
72. The center ternmnal pin_74 is connected within the casing 71 to one end
of the powerekeskredent4 candcthe reitside teleckerdei 38 on the bohteRepf the
connected to the other end of the power 10 sourée. It shoul d, be_noted at
nds

this time tBRPLIGRECT nk Epceiyed el-‘éc"{*ll"%é%e%%s%x? ( T’&%%? texmipad  Piasge
of 100411 PR 8 50 Shdl £ 49952 g EESHE B e L STER 50
| terminal pin 74 located at the center of the recess 72. The
center terminal pin 74 is connected withih the casing 71 to
% one end of the power source while the other two terminal pins
75 are together connected to the other end of the power
10 source. It should bé noted at this time that since the
arcuate electrode 35 extends over a angular range of 180-
about the center electrode 34, as described with reference to
FIG. 5, at leaét one of the ﬁerminal_pins 75 can be kept in
electrical contact with the arcuate electrode 35 irrespective
15 of the angular orientation of the applicator 1 received in the
recess 72, ensuring the constant electrical connection between
the applicator 1 and the charger unit 70. In this connection,
the arcuate electrqde 35 is advantageous in preventing eddy
current loss which would be otherwise developed under the
20 effect of the high frequency field from the antenna 40 if the
terminal 35 were formed in the form of a closed loop
conductive elements. The terminal pins 74 and 75 are spring
biased upwardly into the projected position on the bottom of
the recess 72 where they are in positive contact engagement
25 with the corresponding electrodes on the bottom of the

applicator 1 for the recharging purpose.



el ectrical 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 el ectrical connection between the applicator 1 and the charger
unit 70. In this connection, the arcuate el ectrode 35 is advantageous in
preventing eddy current Ioss whi ch woul d be ot herw se devel oped under the
20 effect of the high frequency field fromthe antenna 40 if the term nal
35 were formed in the formof a closed | oop conductive el enents. The
termnal pins 74 and 75 are spring biased ypwardly into the projected
position on the bottom of the recess 72-whér & they are in positive contac&J
engagenent 25 with the correspondi ng el ectrodes on the bottom of the '

"T8 cireu ar pofPEPaFeRare 38 %pfﬁgéeéne#mlrfuﬁaaﬁéi%ia@ﬁa Sis:
a1 ount er ant TAED| SHEPREFRER LR SPBRRPaTZLERE, 00 %%Wﬁ’?ﬁr%t teﬁrnffcms .
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/1. The | aiéx‘?%@ﬁ tﬁaﬁ' ﬁﬁédfﬁfsthﬁotéﬁ' |7'7€”C!L‘h%f ﬂl&%@&fdﬂbt@@ﬁ Q‘eﬂféilv%“st |

slightly int e recess 72, as shown in FIGS. “10 and 12, andis forned
with a fertaﬂOarcﬂéﬁevﬁaQ&hWbﬂ CloirfeaPat the! kentesesF &ﬂyilrﬁﬁﬂi \rip

therein the peripheral edge of the applicator 1, as shown in FIG 13.
90 which is supported at its. longitudlnal ends 92 and .93

'-withln the ca51ng 71.. The latch 91 is blased by the.
resiliency of the strip 90 to pro:ect slightly 1nto the recess\#
72, . as shown. in FIGS. 10 .and 12, and_lssﬁormed=w;th a"flrst_u

10 groove 94 which is open to the recess 72 and receives therein

-the peripheral edge of the applicator 1, es shown in FIG.'13

~The second notch 78 1s open to an indent 79 which is formed in
the upper wall of the casing. 71 and. receives. thereln an eject

_.button 100,_ The eject huttpn_100 isﬂshaped to have  an arcuate

15  inner wall which is positioned in,the.second.arcuate notch 78
to complete_the.petiphe;al-wall-Qf the recess 72 in |
cooperation with the_latch,91.,'qujecting_inwardly_f:om_thep
upper end ofathe arcuate nall is_a_jewlioz.whieh defines
therebelow a second groove 104 for retaining therein the

20 . peripheral edge of the'applieatqr_1het the portion. o
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 etude108,in_the-casing 71_tohbe'
vertically mbveble therealong and is'biased upwardly by a

25 spring 106.to an upward position Qflxeteining'the peripheral

edge of the applicator 1 in the second groove 104.



The second notch 78 is open to an indent 79 which is forned 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 wall which is positioned
in the second arcuate notch 78 to conplete the peripheral wall of the
recess 72 in cooperation with the latch 91. Projecting inwardly fromthe
upper end of the arcuate wall is a jaw 102 which defines therebel ow 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
ingl G 13. The eject button 100 is nnun;gg with its downwardly extending
stem 105 into a hollow stud 108 in the casing 71 to be vertically novabl e

t hereal ong and i s biased upwardly by a 25 spring 106 to an .upward

real ong and is | rdly by SPring 106 to an uj |
roove 1oa. e Hie ABCATCARCE 3 nERaR B BA° ARMAERLY st el BB S he
easi |y set LhLa1yNEckeqssd Fhedlrebbechal 68 tAR hatier FePhod ks JaRlpd

in by the periphér ge of the applicator 1 to permt the oppose

peripheral edgest %u%h@ﬁ ¥ehy! kel %er%%e&ﬁﬁ iR e theb Wiyl ¥y At @o
engagenent with the second groove 104, after which the latch 91 is

resilientlypeifigd itheaopphsed pegdgherae Ragepher didedewedf thee jappliozaioH
1 into engagenent with the first groove 94. Provided on the upper ends of
t he Iatsh_chenéjbbe banmbﬁ21bo dntoneaydgement! with ttheerseudnd® groove
104, after which the latch 91 is resiliently urged inwardly to
engage the peripheral edge of the applicator 1 into engagement
with the first groove 94. Provided on the upper ends-of the
latch 91 and the jaw 102 is an inwardly 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 groo?e 94 of the latch 91 but with the 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_inclined brim 103 of
i(j the jaw 102 into engagement with the second groove 104 as
pushing the latch 91 radiaily.outwardly. In the opposite case
when the applicator 1 is put with its ﬁeripheral 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 6n 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



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 portion |left resting on the jaw 102, further
pressing in of 15 the applicator 1 will cause the opposite portion of the
peri pheral edge to easily slip over the inclined brim 103 of the jaw 102

i nto engagenent with the second groove 104 as pushing the latch 91 radlally
outwardly. In the opposite case when the pgpLkicator 1 is put with its .
peri pheral edge firstly 20 engaged only into the second groove 104 behlhd
the jaw 102 while left resting on the latch 91, the peripheral edge of the
appl i cator tthm rdvhdmge hcdiditaboramtil rthe eyectthnttapeIODris1Qiessed.
engagenent with the first groove 94 as resiliently pushing back the latch
91 by the |iAiter dde rayphic%tor ot isecregbargedotolanTeroughl lewed, ittliss

placed in the recess 72 is kept in . -16-.the recharge condition until-the
ej ect butt orpomead Yy des esfimpky eprewe@pqiwm the 1ejectebuhtgad108.anas
enough | evel, I S popped -out by sinply pressing_down the eject button

100.  As théhs e%le%tlf‘ﬁ?itql@)@ 9Q b$eE%%ﬁS%W‘Woﬁ??HetBSSPPFéﬁi@F PﬁGFIﬁ "
of the rot rtd AR ﬁétyé?w%%f@plt 7\ She wpB1iRaEre Ti eanoiedchndns
one portlon(ﬁ tt%%JE%' g“%ﬁg § Afrn bias of the latch 91 to the left of -
the FIG 14 at which the one portion of the peripheral edge :
ithereOf rides on the taper brim.103 of the_jaw 102 of the ;~}
lowered eject button 100 while the opposite portion of the
10 7periphera1 edge is disengagedlfron'the first'gr00ve194;
During".this movement, the applicator 1 also receives the
upward bias from each of the terminal pins 74 and 75 to be -
‘thereby lifted slightly, ass1st1ng the peripheral edge to ride f'
on the taper brim 103 and at the same time to be disengaged
15 from the first groove 94 Upon subsequent release of the
eject button 100 the button 100 returns upwardly by the bias
.of the_sprlng 106 to thereby llft up the one peripheral edge”d: :
" of the applicator 1 on the upwardly moving jaw 102, thus ~ |
popping the applicator 1 substantially outwardly of the recess
20 72, as shown 1n FIG. 15, and permitting the easy access to the
| applicator 1 by the fingers of the user. Thus, the applicator_
"1 can be'readily”picked out'fron the.charger unit 70"by the.
| fingers to be ready for ‘use on the portion of the body to be
treated. | | - " .
25 The"circuits and the operations of the applicator 1 and thea

charger 70 are explained with reference to FIGS. 16 and 17;f



thereof rides on the taper brim 103 of the jaw 102 of the | owered eject

. button 100 while the opposite portion of the 10 peri pheral edge is

di sengaged fromthe first groove 94. During this novenent, the applicator 1
al so receives the upward bias fromeach of the termnal pins 74 and 75 to
be thereby lifted slightly, assisting the peripheral edge to ride on the
taper brim 103 and at the sane tinme to be di sengaged 15 fromthe first
groove 94. Upon subsequent rel ease of the eject button 100, the button 100
retarns upwardly by the bias of the spring 106 to thereby lift up the one
pekipheral edge of the applicator 1 on-th% gpwar dly nmoving jaw 102, thus
poppi ng the applicator 1 substantially outwardly of the recess 20 72, as
shown in FIG 15,and, permtting the easy access to the applicator 1 by the
fingers of #hesShQer inThhe blaek RHraEaRoPL1FIGNR B@erBﬁiF?rﬁuékeefoﬁgefron1

the charger unjt 70 by . the fipgers to be_ready for, use on the portijon of
the body r ebeLicatory ' BacludE Ra" 2sRTilSEOY 4 Which, LR pPaREs: bynshe

[ | ai ned_w th f :
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The oscillation is
controlled by a control section 3 to occur repetitively at a

time interval of 1200 microseconds and last a short time

s period of 400 microseconds, as shown in FIG. 8. The LED 38 of
the circuit is also 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
oscillation of the high freguency electromagnetic field is
being produced. Further, the:control section 3 is oéerative
to monitor through a voltage sensor 6 the external voltage

15 supply from the chargef unit 70 as well as the voltage level
of the battery 5 so as to cause the oscillator 2 to operate
only when the external voltage is not supplied and the voltage
level of the battery 5 is above a predetermined value, as seen
from the operation sequence of FIG. 17. When the voltage is

20 supplied from the charger unit 70, or the applicator 1 is set
into the recess 72 of the charger'unit 70, the control section
3 responds to cease the operation of the oscillator 2 and
permits the applicator 1 to be recharged. During the charging
process, the control section 3 sends 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



controlled by a control section 3 to occur repetitively at a tine interval.
of 1200 m croseconds and |ast a short tine period of 400 m croseconds, as
shown in FIG 8. The LED 38 of the circuit is also 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 oscillation

of the 'high frequency el ectromagnetic field is being produced. Further, the
control section 3 i-s operative to nonitor through a voltage sensor 6 the
external voltage 15 supply fromthe tharger unit 70 as well as the o~
voltage | evel of the battery 5 so as to cause the oscillator 2 to operate.\-éf'
only when the external voltage is not supplied-and the voltage | evel of the
battery Sléewehpoye Ht [t diesrn ctetiyead ueversa speadétenmihed oper fbd oot
sequence of ‘FI'G "17. Wen the voltage is 20 . supplied fromthe charger

unit 70, timehe Wipgd i edltler lof stisetabone isedeteeted/2tlé chetrdhrger unit
70, the control section 3 responds to cease the operation of the oscillator’
2 and perseciiome3 apphs cke drexminpte the heegeargngi PYOEeRs che¥ gi ng

process, the control section 3 sends to_the charger unit 70 a 25" signal

whi ch kedprevenbior ef vermghardinhandrtinthe: sagephirer fostesn cabf ged up
to a predetermned level (full_ charged . - 18- . :
. levkl) ©ieientelRara il PO ELE iR ctRe nFABRLGEH PR the e, When
either of _the abpve is detected, the control section 3 acts to term nate
the rechdrtffMFHttess for - SR




prevention of over-charging and at the sanme tinme to turn off 5 t he

.on-charge lanmp 8 for notifying the conpletion of the recharging. CLAI V5.
1. A portable diatherny apparatus conprising in conbination a
battery powered applicator for applying 5 a high frequency

el ectromagnetic field to a living tissue and a charger unit for recharging

said applicator; said applicator adapted in use the skin
of a patient and conprising: 10 an osci “"4 [!“ﬂ Hiﬂnl ng the
high frequency el ectromagnetic field’"hn ant enna*whechti st erser gl zed

saixd; oscillator to transmit the el ectromagnetic field to the tissue; a
rechargeable batteré for driving the 15 oscillator; a casi ng
encapsul ati ng 3 el ectroni c conponents form ng said osci | | at or
together with said antenna and said rechargeabl e battery; and el ectrodes
connected to said rechargeable battery 20 and exposed on the exterior

and a recess for  fockoreabie’ | A3AEstnil, Apbhhihel sPrtridhd S
recess providedeoihifat$BAr ' Bdttery powered applicator for applying
5 a high frequency electromagnetic field to a living

tissue and

a charger unit for recharging said applicator;

said applicator adapted in use to be attached to

~ the skin of a_patient and comprising:
10 an oscillator for producing the high frequency
electromagnetic field;
an antenna which is energized by said oscillator
to transmit the electromagnetic field to the tissue;
a rechargeable battery for driving the
15 oscillator;
a casing encapsulating  therein electronic
componeﬁts forming said oscillator together with said
K/’ antenna and said rechargeable battery; and

electrodés connected to said rechargeable battery

20 and exposed on the exterior of said casing;
said charger unit comprising a source of electric
power and a recess for receiving therein said
applicator, said recess provided with charging
terminals for electrical connection respectively with

.25 the electrodes of said applicator fitted in said



termnals for electrical connection respectively with 25 ‘the
el ectrodes of said applicator fitted in said recess for recharging

the battery of said applicator fromsaid soupeeAﬁ_JﬂiiiiLE_EQﬂgr - 2.
A portable diatherny apparatus as set forth in 5 claim

wherein said electrodes lie flat on the botﬂﬂ!ﬂmﬂmﬂm“’ whi | e
said charging termnals project on the bottomo v 'ﬂuwg :
portabl e di atherny apparatus as set forth in 10 Y laism *2, mheTein
said charging termnals are nade novabl e between a projected position on .
the bottom of said recess and a ret&xted position into the-bottom of ‘&
said recess, and said charging termnals are spring biased to said
proj ect ed posi ttesesssfar rechargingakhe baitderar Af agindrht \@PR&L@REOY Or t h
inclaim2 or cIa|n1 3,.  wherein Sald casing of the - applicator is-
generally disk §ﬁﬂp§éldt§°uﬁﬁ9e°fn8 S&FFPGHEEWEuénguIaT orientation and

wher ei n said 20 el ectrodes conprise a centre el ectrode concentrlc
with said casing and an out er el ectrode ‘extending

circunferenti al %y ag éﬁ %-dleforgtf‘ggﬁ Q%%%a qlrgd saagdst_ztt ent Sl and

outer el ectrodes et respectivel'y mnth said

‘charging 25 oigifingls ReR¥ifedsal LNRAVIRYONINI PRI I ANSRE

bottom of sald casing while said . charglng--termlnals_
project.oﬁ the=bo£tom_of said recess.
. . “  o | : _ | o \~2
3. A portable diathermy apparatus as ' set  forth in_
10 - claim 2, wherein said- charging‘-terminals.are made
movable between a projected position on the bottom = of
said receséﬂénd a retracted position into the bottom
of said recess, : and said charging terminals are
spring biased to said projected position.
15
4. ‘A '?ortable diathermy apparatus as set forth in -
claim 2 or claim 3; wherein: said casing of the'; |
applicatqri' is generally disk-shépéd 'tq -have no o
particular angular orientation and ~ wherein said
20 electrodes comprise a centre electrode. concentric with
said Casing:-and “an outer eléctrode éxtending
circumferentially about said centre electrode, and
said’ centér. and .outer -electrodes- arranged for
‘electrical contact respectively: with said charging
25 terminals proﬁided on - the corresponding portions'qn“

the bottom of said recess in said charger unit.



the bottom of said recess, in said charger unit. * C L M S*
5. A portable diatherny apparatus as set forth in claim4, wherein
said outer electrode is arcuately shaped to be_interrupted at -its end said
charging termnals of said charger unit conprising a center 5 nal
for contact with said centre electrode and a p |'mnlmﬂ! |l| ﬂmnal s spaced
at the sanme distance fromsaid centre electrod ontact with
said outer electrode. 10 6. A portable dlatherny apparatus as set
forth in claim 5, wherein said out er el ectrode ext ends
cixecunferentially at an angul ar rang@\ef nore than [err] about said center
el ectrode, said center and outer termnals are aligned on the bottom of
said 15 rec6ss sichporitableat diathsrmyappafatismial setitSoxlich in
termnals is in constant electrical contact with said outside el ectrode of
t he applicator kdadmidt,hwhes=ich sedessowd®er elgctrode pist abteuately her ny
apparatus as set forth in any one of the preceding clains, wherein said
recess is provi §haped i to pde piaterguptedet Athditanans, faridiaharaing

retaining said applicator, wthin said recess. 25
terminals of said charger unit comprising a center

5 terminal for contact with said centre electrode and a
pair of outer terminals spaced at the same distance
from said centre electrode for electrical contact with

! said outer electrode.

N
10 6. A portable diathermy apparatus as set forth in
claim 5, wherein said outer electrode extends
circumferentially at an angular range of more than
180° about said center electrode;, said center and
outer terminals are aligned on the bottom of said
15 recess such that at least one of said outside
terminals is in constant electrical contact with said
C outside electrode of the applicator held within said

| recess.

20 7. A portable diathermy apparatus as set forth in

any one of the p:eceding claims, wherein said recess
is provided at its periphery with retainer means for
detachabij retaining said applicator within said
recess.

25



8. A portable diatherny apparatus as set forth in claim7, wherein

said recess is provided at its periphery mﬁr“' am—eject—bttten
novable in the depth direction of said recess “h .nmenber
5 novable in a direction perpendicular to t B’i&lﬁﬂlmﬂmﬂ d ej ect
button between a projected position into said recess ¢ cted
position away fromsaid recess, at |east one of said reject button and
said [atch menber - definihg said _re4ainer neans for 10

detachably retaining said applicator thin said recess. 9. A
portabl e diatherny apparatus as set forth in claim?7, said retainer - neans**
is provided to ghave m Ifortabléoo¥fathbimy appapacist ast BetpeobirRhein of
said recess and into which the peripheral ‘edge of- sai-d applicator engages,
and said retaineraﬁaﬂmslmﬂrwhérsﬂmd mmmmrdrgceésthesgrpnwalneﬁh at its
downwardl y i nclined taperinng edge directed toward the center-of said recess
such that as 20 pextipheppl iwbthor as bejegti bsttordmowabiei dn theedepthhe
peri pheral edge of the applicator is guided over the tapering edge in such.

a manner as to nowdneution sHhsaidancecessy aap@swibh afl owatght hmember
perlpheral edge to be: engaged with said groove past said tapering edge. 25
10. A portable d|aFﬁéﬂﬁUBanﬁaraﬁu%lE%CEEQHfB?FEeFﬁlCU1ar to the movement

_ of sald eJect button between a pro;ected pOSltlon into

sald recess and a retracted pOSltlon away from said

recess, at least one of said reject button and said.

latch member deflnlng said retalner means for
10 detachably retaining 'said applicator within said

recess.

9. A portable diathermy apparatus as. set forth in.

claim 7,.said”retainer”means is previded' to have a
15 'groove :ﬁhien is open to the periphery of sald recess
and into which the peripheral edge of sald appllcator
engages, and_sald retalner means belng formed upwardly
' of the grooveIWith”a doﬁnwardlf inclined tapering edge . Q.J
directed toward the center of said recess'sneh that as
20 the applicator is being inserted in said recess the
peripheral edge of the applicatOr:is_guided over'the
tapering edge in such a manner as to move the retainer
means into a position allowing the peripheral edge to
be engaged with said grodVe past said'tapering edge.
25 |

10. A portable diathermy apparatus as set forth in



* C L M S * any one of the preceding clains, wherein said
applicator is arranged to cease the operation of_said oscillator when it is
set into the recess of said charger unit. 5 11. A portable diatherny
apparatus as set forth in claim 10, mhereln the C nl IH
oscillator is effected upon detection ﬁmm mul "m“ ge
supplied fromsaid power supply of said charger 10* ¢ unit" £2.*A portable
di at hernmy apparatus as set forth in any one of the preceding clains,
wherein said oscillator is controlled to cease producing the high 15

f rgguency el ectromagnetic field when-Ri%e- vol t age | evel of the rechargeable
battery drops to a prescribed |evel. 13. A portable diatherny apparatus
as set forth inalfy oy one tigd plrecedivgedtlging) ai Whereihesgia
sai d applicator includes control means which control the recharging of the
battery in such appidivetornsis amrawged to ddwse tleehopgeabien obat seiy

from Dbeing over-charged. 25 14. A portabl e diatherny apparatus as set
forth in oscillator when it 1is set into the recess of said

charger unit.

11. A portable diathermy apparatus as set forth in
claim 10, wherein the cessation of said oscillator is

effected upon detection of an external voltage

C

supplied from said power supply of said charger

10 unit.

12. A portable diathermy apparatus as set forth in
any one of the preceding claims, wherein said
oscillator is controlled to cease producing the high
15 frequency electromagnetic field when the voltage level
of the rechargeable battery drops to a prescribed

level.

13. A portable diathermy apparatus as set forth in
20 any one of the  preceding claims, wherein said
applicator includes control means which control the
recharging of the battery in such a manner as to
prevent the rechargeable battery from being
over-~charged.
25

14. A portable diathermy apparatus as set forth in



[err] * C L M S * claim13, wherein said control neans including neans
for nonitoring the voltage level of said rechargeable battery and the
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rechargi ng either

exceed a predetermined |evel or when the recharginy %as Beef perforned

over a prescribed tine period. 15.° A portable diatherny apparatus as

set forth in

provided wth an on-charge | anp which_i
control means of said applicator beffng set in the charger unit and

controll ed thereby tur

15 turn off orf Jﬁlre tha‘%@?’ﬁ
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appar at us as
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set
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claim13 or claim 14, wherein said charger wunit 1is
electrrcally connected to said

ng the.recha
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20

the vOltage level is  detected to exceed a

predetermlned 1evel or when the. recharglng has been

performed over a_prescr;bed_tlme_per;od-

15. A portable diathermy apparatus as set forth in
claim 13 or claim 14, wherein said charger unit . is

provided with an on-charge lamp which is electrically

connected to said control means _of -said = applicator

being set in the charger unit and controlled thereby
to turn on during the recharging of. the _battery and

turn off once the recha;ging-is_stoppedg

16. A portable diethermy apparatus as set forth in
any one of the preceding ciaims; wherein said éasing
of the_ applicator accemquates_ a substrate whieh.
carries on one surface:the:eof said“antepna together
with said.electrodes_andicerries_on the other surface

said rechargeable battery together with an electromnic

circuit formed by said electronic components.

>

£



17 A portable di at herny apparatus as set forth in cIaLnLlﬁ*_MDELELD~§§LQ\

.electrodes are forned inwardly of said antenna. 5 A portable
di at hernmy apparatus as set forth in claim16 or clai rw"mmm
casing has a bottom and said el ectrodes are |ocated with mn”mnﬂm
formed in said bottom 10 . 19. A portable diatherny appdratussas*set
forth in claim18, wherein a sealing sheet s i nt erposed between the.
substrate and the bottom of said casing to effect the sealing therebetween

whi I.e exposing only said el ectrodes “ﬁ@?&ld opening. 15 20. A portable
dlaLherny appar atus as described in t%edescription with reference to

Flgures_9 to 1719f t%?por aﬂ%ﬁsdlathermy apparatus as set forth in .
claim 16, wherein said electrodes are formed inwardly
of said antenna.

5 18. A portable diathermy apparatus as set forth in
claim 16 or claim 17, wheiein said casing has a bottom
and said electrodes are located within an opening

* formed in said bottom.

Y,

10 19. A portéble diathermy apparatus as set forth in
claim 18, wherein a sealing sheet is interposed
between the substrate and the bottom of said casing to
effect the sealing therebetween while exposing only
said electrodes in said opening.

15

20. A portable diathermy apparatus as described in
the description with reference.to Figures 9 to 17 of

/ the drawings.




