El ¢ctrostati c Theraphy Apparatus The present invention rel at%’fi’fﬁ Qg}ségg
i .

| mprovenent of an el ectroscatic therapy apparatus which uses
to treat the human body and which is also called electric potential or Ion

t her apy. apparatus. 5

An el ectrostatic therapy apparatus which

serves@_treat t he human bodv or theslike in an electric field is called
potential, electrostatic, or ion therapy apparatus and has been

wi dely used as one neans1glggggggk§my§ipﬁghgggpxcand excel l ent 10

el ect r *al

t her apeuti cal

effects. The feature of this elé&ctrostatic ther apy appar at us

exists in that therapeutical treatnent can be easily effected all over the
human body wi t'’hout current being applied directly to the human body. 15
Fig. 1is a circuit diagramshowi ng an exanple of the conventi onal
electrostatic therapy apparatus. In Fig. 1. numeral 1 represents a boosging
transforner, which iTheprondstert viirtverst poh nBeyateadt 8023 a6 ra veaeoday an
wi ndi ng 3 whi ch generates boosted voltage. Nunerals 4, 4 denote power 20
sour ce term naksesft r@scEiier dihdr arive o BB tes Bih6cbh connedtichg vadizdase of s
the secondary winding 3, 7, 8 high inpedance el enments connected to the
connecting poi Af§2% &F¢ Humadspady \atg Wiaheh cbaprispngaiéersedestaric

10

15

20

potential or ion therapy apparatus.

An electrostacic therapy apparatus wnich serves
to treat the human bodyv or the like in an electric
field is called electrical potential} electrostatic,
or ion therapy apparatus and has been widely used as
one means to attain physio-therapy and excellent
therapeutica; effects} The feature of this
electrostatic therapy apparatus exists in that
therapeutical treatment can be easily effeqted all
over the human body without current being applied

directly to the human bodv.

-
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Fig. 1 is a circuit diagram showing an example of the
conventional electrostatic therapy apparatus. In Fig. 1,
numeral )l represents a boosting transformer, which is

provided with a primary winding 2 and a secondary winding 3

which generates boosted voltage. Numeréls 4, ¢ denote power

source terminals of a commercial power source E, 5.6
connecting points of the secondary winding 3, 7, 8 high
impedance elements connected to the connecting points 5 and

6, respectively, and comprising resiscors or

¢
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-*2- cdpacitors, 9, 10 connecting points, and 11 12 therapeuti cal

el ect sodes, one 12 of which is connected to the earth 13 through the high
rnpedance elenents 8. 14 denote an earth conected to one |ine of the
conmer ci al power souce E. V represents a voltage applied bet y&Ge
the power source termnals 4 and 4 &f=the primary winding 2, and V a
vol t age out put between the connecting.points 9 and 10. In the case of the

conventional el ectkgacsitdirisG bhenapxoapparahys pahihaByednasideseri bed above,
the side of the connecting point 6 of the secondary wi ndi ng I s eart hed,

thereby enabling thergheckiede d2etqrbaeef baw wptBhstandcyoktage to ground
(dlelectrlc strength agai nst the voltage to ground, hereinafter referred to

as "wi thstand vol tgggebQedr %mih)e ehruat uBe thbotighhensi Hegaf the connecting
point 5 of the secondary winding 3 is by about t ne voltage [ ERR] hi gher

than tHd<si de of tmBeEBRRBCEARBEPIPNE+6 and tnis vol tage V2 is usually

hi gh, anmounting to several kilo-volts, thereby causing the electrode 11 to
be of high w thstand voltage to ground structure. Wen safetx S

consi dered, only the high note an earth conected w

line of the commercial power souce E, -y
represents a voltage applied between the power
source terminals 4 and 4 of the primary winding 2,
N and V, a voltage output between the connectin
points 9 and 10.
In the case of the conventional electro-

static therapy apparatus arranged as described above,

the side of the éonnecting point 6 of the secondary
winding 3 is earthed, thereby enabling the elecfrode
12 to be of low withstand voltage to ground (dlelect‘Lc
strength against the voltage_to ground, hereinafter
referred to as "withstand voltage to ground") structure,
but the side of the cbnnecting point 5 of tne secondéry
winding 3 is by about the voltage V, higher than the
side of the connecting point 6 and tnis voltage V, is
usually high, amounting to several kilo-velts, thereby
causing the elecfrgde 11 to.be of high withstand voltage
to ground structure.

when safety is considered, only the high

impedance element 7 is sufficient, and the conventional
apparatus is usually provided with only this high

impedance element 7. #hen therapeutical effects atiaineaq



| npedance elenent 7 is sufficient, and the conventional apparatus is -
usual ly provided with only this high inpedance el enent 7. When

t herapeutical effects attained 3 by the electrostatic therapy apparatus -
are co ered, the high inpedance elenents 7 and 8 are not necessarily
needed is an object of the present invention to provide an electrostatic

t herapy apparatus whereby the withstand.5 voltage to ground of the

el ectrodes is small "It is a furthet ®bfect of the present invention to
provi de an elctrostatic therapy apparatus whereby the electric potenti.al

di fference between the el ectrodes can be Iarge 'It Is-a still further

bject of th 2 e} | t tat th
gpjpg(r:at 33 hagypiﬁgeglecw‘% (Ecqgnst ruc | on Ugﬂ‘% eac g%:refr osm% I(g?rr%%'reg"p%% as
to make the Mehelﬁfpehlaﬁcipgqreﬁteﬁﬁscm 8 AP hd L ddi PI P £ Hflals

I nvention there is provided el ectrostatic therapy apparatus for
el ectrostatic treatnent of the hunman body or the Ilike. the apparatus
conprising a pair of electrodes to treat a human body; and transforner
means having a preaiyg whndbmga&omfCQmQGQdeedeﬁﬂVdNEﬂEHt&ﬁﬁhﬁ%ﬂ%&é%aﬁ“d
a secondary w nding connected to supply a boosted
electrostatic therapy apparatus whereby the W1thstand
5 voltage to ground of the electrodes is small. It is a
further object of the present invention to provide an ;;
elctrostatic therapy apparatus whereby the electric
potential difference between the electrodes can be large. It-
is a still further object of the present invention to provide
10 an electrostatic therapy apparatus having a simpiified

construction of each of the electrodes so as to make the

whole of the apparatus compact.

According to the present invention there is
provided electrostatic therapy apparatus for
15 electrostatlc treatment of the human body or the like, ;RJ
'the apparatus comprising a pair of electrodes to treat
a2 human body:; and transformer means hav1ng a primary
winding for connection to an Ac voltage source. and a
secondary ‘winding connected to supply a boosted
20 voltage to said electrodes at essentially the same
" frequency as said voltage source; and wherein the
secondary winding is connected to earth et en

intermediate point thereof.



20 voltage to said electrodes at essentially the sane frequency as said
vol tage source; and wherein the secondary winding is connected to earth at

an- i nternedi ate point thereof. Exanpl es of the present invenign wili
now’be descibed in nore detail with reference to the acconpanyi dr awi'ngs.
5 It shoul d be. understood that variqys charges and nodificati onhs of these

exanpl es are included within the scope®of appended clainms. Fig. 1 is a
circuit diagram showi hg an exanpl e of the conventional el ectrostatic

t her apy apparatus. 10 Figs. 2a - 2d are circuit diagranms showi ng an
enbodi nent of the present invention. Fig. 3 is a view show ng a case where
the circuit shown in Fig. 2a is used. Figs. 4a - 4e are circuit diagrans
showi ng other 15 enbodi ments of the present invention. The present
invention relates to an el ectrostatic therapy apparatus wherein an

i nternmgeéiate voltage-point of terninal voltage on the secondary w nding

side of a boosting Examples of the present invention will now be descibed
in more detail with reference te the accompanying drawings.
5' It should be understood that various charges and

modifications of these examples are included within the

scope of appended claiams,

Fig. 1 is a circuit diagram showing an example of the

conventional electrostatic therapy apparatus.
10 Figs. 2a - 2d are circuit diagrams showing an

embodiment of the present invention.

Fig. 3 is a view showing a case where the circuit shown
in Fig. 2a is used.

"
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Figs. 4a - 4e are circuit diagrams showing other

15' embodiments of the present invention.

The present invention relates to an electrostatic

therapy apparatus wherein an intermediate

voltage point of terminal_vo;tage on the secondary winding

side of a boosting



transforner is connected to the earth to nmake withstand vol tage to ground,
of each of electrodes small and electric potential difference between the
el ect es large. Fig. 2ais a circuit diagramshow ng an enbodi ment of the¥
prese i nvention, in which sane parts gg those in Fig. 1 wll be denot ed

by sane reference nunerals. Nuneral‘l represents an internedi ate tap

positioned at re ln the (40 Thi s
i nternedi ate tgﬁ%fg(}%?ﬁ'con %g"tnt% de %ar?ﬁe 1%%%8 dzgdg%ql on of the
internedi ate tqQ th AR %tlﬁa%@es&argﬂoyuhe dihegantef ¢fedtiodesondary
wi ndi ng 3. Since the high inpedance elements 7 and 8 are not necessarily

needed from t hgpuiawaaidle 1@fc 2% FRA8H £l1 odif Ofd Feridd Be'ewked NBYe W || be

i ncorporated into the circuit, whén needed. Fig. 2b shows an exanpl e

wherein the intgrmdi t 5 is connected to the primary w ndi ng 'Lr
I nst ead of its%§§ ng ?%%Ec%%' Sarthed as shown in Fig. 2a, and wheret# the

internediate tap 15 is earthed by gg_rgzleqdr]ggcmebiraﬁt @f a gFegn CONMET Ci a[
power source E to the earth 14. Fig c shows another exanple wherein a
saf ety resistorsiéwisgcannesbedimenthefctheupresent invention, in
which same parts as those in Fig. ‘1 will be denoted:
by same. reference numerals. Numera1'15'represénts
an intermediate tap positioned at a predeterminéd [
point of the secondary winding 3. this
intermediate tap 15 is connected to the earth 13°.
The position of the intermediate tap 15
.ma§ not necessarily be the center of the secondary
winding 3.  Since the high impedance elements 7
and 8 are not necessarily needed from the viewpoint
of therapeutical effects attained, they will be
incorporated into the circuit, when needed.
Fig. 2b shows an example wherein the
intermediate tap 15 is connected to the primary
winding » instead of its being directly earthed as

shown in Fig. 2a, and wherein the intermediate tap
15 ie earthed by connecting one line L of the

commercial power source E to the earth 14.

‘Fig. 2c shows another example wherein a

safety resistor 16 is connected to the circuit

shown in Fig. 2b.



Shown in Fig. 2b. - 6°- and [ERR] are used and primary w ndings 2 and 2'
are ‘connected with each ot her in-parallel while secondary w ndt 3 and 3'
are connected with each 5 other in series. The internedi ate t be%een
the 'secondary w ndings 3 and 3' connecteg Ls connected to the earth 1 3",
Fig. 3is a viewshowing a case where the circuit shown in Fig. 2a is used
and M denotes a human body. The human- 1CGbody Mto be treated is positioned
between the el ectrodes 11 and 12. As apparent fromthe above, the

el ectrostatic therapy apparatusg-of izhe Jsr.esent Sanamtionrmred essdthe -

wi thstand voltage to ground to be made snmaller than when the vol tage used

i s.the sane as in t R8SconvEnti OFaE Ease Saidatye “ESalie@s i ot ent iat=
difference between the el ectrodes 11 and 12 to be nade | arge when the

wi t hst and vol at age £3° &?Gt:rﬁ& Jf &2 e A Gdes Y FaFane &ds 401 tshe
conventi=dnal -case. |g 4a - 4e are circuit di agr ans showi ng ot her

embodi ments of AC/ DESSIBERPEsEGTFyFES26 2NCethodyion G TR S51a8s &Fit="1 A&t i on
where a part of the_secandary w.ndi ng nge,ngghown re§%§%L|w§J4ea§ane

parts as those i® Frg. 2a™wil[ D& représented=""%%>

the seconcarv windings 3 and 3' connec==24 is
connected to the eﬁrth 3"
e ' Fig. 3 is a view showing a case where the circuit shown
in Fig. 2a is used and M denotes é human body. The human
10body M to be treated is positiohed between the electrodeé 11
‘and 12. as apparent from the ébove, the_eiectrostatic
therapy apparatus of the present invention enables thé
Wwithstand voltage to ground to be made smaller than when the
voltage used is the same as in the conventional case and the
15electric potential difference betweén the electrodes 11 and
12 ta be made large when thé withstand volatage to ground of

U the electrodes Ls same as in the conventional case.

Figs. 4a - 4e are ciiéuit diagrams
showing other embodiments of Aé/DC superposed type

20 embodying the present invention where a-part of
the secondary winding side is shown, reséectively.
Same parts aé those in Fig. 2a will be fepresented
by same reference numerals.

In Fig. 4a, the intermediate tap 15 is

25 connected to a connecting point §' through a



by same reference nunerals. In Fig. 4a, the internediate tap 15 is 25

connected to-a connectinc point 6' through a capacitor 19A and a dj ode
18A i t erposed between the connecting point 6 and the connectlng poi nt
6 of secondary w ndi ng 3. The exanELg_shomn in Fig. 4a is sane as
that in Fig. 2a except the above. In Thi$ case, alternating current is

lied. b h h d_t I 11, while di t t
el voon the. car FRPARGCPR" Sheariods d%fch 188 s AR RS9 b0l nt s
f d h i I t_7 th h
2 diode 108, anbPEneoneSrill BEARE °) i Wl o a{%*egae%%ﬁ%cﬁ poi

a di ode 18B, an hé~i'n erne 5% Tonif& I ng- poi nt

S' between the QptpHp §é€lSnﬁ‘:a ?hg,lql} JSBB a”ﬁé ZE%(JH |é§p&¢r§m3h§ el enent’

7 through a capacitor e exanplein Fig sane as tTe one

shown in Fig. 28 XC@Qt Ehgaﬁﬁoﬁ% thalth itz HE T
appl i ed between the earth and the el ectrode 191CL SZ\E/‘% %ernat%\% %mﬂfént

between the earth eRdst8asel,ealtedating Q:di'r%nt‘lcizs té’ﬂ)liféd?r”e‘j' ate taps
are

between the earth and the electrode 11, while
direct current between the earth and the electrode

12.

In Fig. 4b, the connecting point 5 of ()

_secondary winding 3 is connected to the high
impedance elemedt 7 through a diode 18B, and the
intermediete tap 15 is conhected to a connecting
point 5°' between the_outputlside of ﬁhe diode 18B

| and the.high impedance element 7 through a
éapacitor 193. | The exampie in Fig. 4b is same as
the one shown in Fig. 2a except the above. In
this case, direct current is applied between the
earth and the.electrode 11, while alternating
current between the earth aﬁd the electrode 12,

In Fig. 4c, two intermediate taps are
erranged at the secohdary winding 3 and represented
by humerals.éoeand 21 as first and second.
'intermediate taps. The first intermediate tap 20
is connected to the.connecting peint 6' through the
'caéacitor'19A, similarly tp.the case ehown in
Fig. 4a, and the diode 18A is interposed between

the donnecting point 6'and the connecting point 6



arranged-at the secondary'wi riding 3 and represented by nunerals 20 and 21
as first, and second internedi ate taps. The first internediate tap S
ceancted to the connecting point 6 through the capacitor 19A, simTarly
~to the case shown in Fig. 4a, and the diode 18A is interposed between the
connecting point 6" and the connecting pOthZG- of the secondary w ndi ng
3. The second internmediate tap 21 is connected to the earth 13'. In this
case, alternating afd tdier seticondamntwindiapp|3.ed Biteveswrdrd®e earth and the
el ectrode 12, while alternating current between the earth and the el ectrode
11. In Fig. 4d, thdntezmediateetaniizi dg Arredted dimddecantla thhnect i ng
poi nt 5' through a capaC|tor 19C and a diode 18C is interposed between the
connect i ng poi nt 5Inafdish&addmediiarnaiding andbAinReE QBRI 4 ndi ng 3

The fir |nterned|at Egp 20 is connected .to the earth 13', sinlar
the cas shown in PPRlisd betweemthey earduiandit %ﬁ]@ﬁtq%d%.p‘l}iﬁ h 1e°

fﬁte“ggptthhgnga;thg Yk, £ ?fc%%ereln Bl 2 R P SU QL Detween
electrode 11.
In Fig. 4d, the second intermediate ﬁap
21 is connected to a connecting point 5' through a.
NS capacitor 19C and a diode 18C is interposed between
the connecting point 5' and the connecting point 5
of the,secondery winding 3. The first
"intermediate tap 20 is connected to the earth 13',
similarly to the case shown in Fig. 2a.
Alternating and direct current is applied between
the earth and the electrode 11, while alternating
current between the earth and the electrode-12.
Fig. 4e shows a case where a third
intermediate tap 22 is arranged at the secondary
winding in addition to the first and second
intermediate taps 20 and 21. The third
intermediate tap 22 is connected to the earth 13°'.
This exemple in Fig. 4e corresponds to the |
combination of those shown in Figs. 4c and 4d.
Alternating and direct current is applied to the
electrodes 11 and 12.
Even in the_casee of these embodiments
shown in Figs. 4a - 4e, the high impedance elements

7 and 8 are not necessarily needed, as described

+



Fig. 4e shows a case where a third internediate tap 22 is arranged at:the
secondary winding in addition to the first and second internediate taps 20
#hd 21. ° The third intermedi ate tap-2g Ls connected to the earth 13". This
exa in.Fig. 4e corresponds to the conbination of those shown in Figs.

4c ang/4d. Alternating and direct current is applied to the el ectrodes 11

and 12. Even in the cases of .these enbodi mnents shown in Figs. 4a - 4e, the

hi gh i npedance el enents 7 and 8 are not necessarily needed, as descri bed
above. In the caggg V6t these enbodi ments shown in Figs. 4a - 4e each of

the intermediate taps 15, 2Q, %%Eaggs%%bggytggs%ogﬁg§%g%e%% ﬁ;ldg of the

S5primary wi nding 2, as shown resistor

i nterposed betwegp 9%@ Ofiat heuent eaERdibat %hteaﬁit%gﬂehqgt@ 'tg%f 1 nding 2,

as shown in Fig. 2c. The circui't shown in Fig "oy é&d. ’1
As described aboyg, IQ1dShalb2 B¢ b@tebﬁﬁéb%ba taPthe gngtbqngﬂeat'aa

certain point
5'pr1mary winding 2, as shown in Fig. 2b, or a safety
resistor may be interposed between each of the
intermediate taps and the primary winding 2, as

shown in Fig. 2c. The circuit shown in Fig. 2d

may be employed. ~/
10 .As described above in detail, the
intermediate tap is posiﬁioned'atfa certain point'
on the secondary winding of the bobsting'
transformer in the case of the electrostatic
- therapy apparatus.
15 Therefore, the withstand voltage to ground of
each of the électrodes may be adapted to be higher
" than voltage on the basis of the intermediate tap,
" thereby enabling the whole of the apparatus to be J

small-sized. Further, not earth electric

o0 potential (which is same in electric potential as
the earth) but vqltage corresponding to that at the
intermediate tap is applied to the two electrodes,
respectively. When a detector such as the neon
tube is brought near one of the electrodes,

25 theréfore, it is turned on, thereby making it
visible to the user that elect:ic field is formed,
'so- that relief and reliability can be guaranteed to

the user, which is éh extremely practical effect

attained by the therapy apparatus.



on the secondary winding of the boosting transfornmer in the case of the

el ectrostatic therapy apparatus. 15 Therefore, the withstand voltage to
gtound of each of the el ectrodes may be ada t han vol t age
on the basis of the internediate tap, there mﬂmﬂ"im II'H ol e of e
apparatus to be small -sized. Further, not eartch eelrs oteﬁgis
(which is sanme in electric potential as the earth) but voltage
corresponding to that at the internediate tap is applied to the two

el ectrodes, respectively. When a detsgctor such as the neon tube is

br ought near one of the el ectrodes, 25ther efore, it is turned on, thereby
making it visible to the user that electric field is formed, so that reli ef
and reliability can be -guaranteed to t HekA&HE  which is an extrenely
practicéll effect attained by the therapy apparatus. - 10 - CLAIMS 1.

El ectros¥atic t her apy- apparatus for electrostatic treatnent of the human
body and the |like, the apparatus conprising a pair of electrodes to treat

1. Electrostatic therapy apparatus for
electrostatic treatment of the human bodv and the like.
the apparatus comprising a pair of electrodes to treat
a body; and transformer means having a primary winding

5 _ for connection to an AC voltage source, and a
secondary winding connected to supply a boosted
voltage to said electrodes at essentially fhe same
frequency as said voltage source; and wherein the
secondary winding is connected to earth at an

10 intermediate point thereof.

2. Apparatus as claimed in Claim 1 wherein said
transformer means comprises two boosting transformers having
_ their primary wingings connected to each other in parallel
~ and their seconda;y windings connected with each other in
15 series with a connecting point therebetween providing said

intermediate point.

3. Apparatus as claimed in Claim 1 or 2 wherein one or
more impedance means are provided in series between the

electrodes and the, or each secondary winding.



a body; and transformer neans having a primary w nding 5 for
cgnnection to—ern—AC_ALQltaLsou&ce, and a secondary w ndi ng connected to
supply a sted voltage to said el ectrodes at essentially the sanme :

frequen . jmmwlt' e; and wherein the secondary winding is .
connected~to mﬁ’mm"r i nternedi ate point thereof. 2. Apparatus as
claimed in dai'mf wher®inssai d trgnﬂo_r_ mer nmeans conprises two boosting -
transforners having their primary w ndi ngs connected to each other in
paral | el and thei rése;ondary wi ndi ngs connected with each other in 15
series with a connéct AR§apeitus kisercdhemaden npagy G sad.q. J nf.er.nedi at e
point. 3. Appar gt us as clained in daim1l or 2 \\?h?r%i%ﬁ%?ﬁg@o%t and

i npedance neaf¥”8F8RpLatidedsi heceinedeserubea wie nelraglrades and the, or
each secondarg wi_ndi ngx 4. Apparatus as clainmed in any preceedi §.g;|g,ai m
and substanti aFFy B8 REPEi ATABLBEEked with reference to the acconpanyis#g
dr awi ngs. - '




