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- 1 - -THERAPEUTI C ELECTRI C PULSE GENERATI NG APPARATUS The present invention
general ly ' relates to therapeutic electric pulse generating apparatus used
for various treatnments in which it appears useful that high voltage” L -?
di scharges or glow discharges are caused to_flow through some port|

the body of a patient. Apparatus of this type is used particularly for

treatment of muscul ar paigife ggg?wfgéqggﬁc@hgetpgggg E&neraTYRiQeen which
flows a current of piezo rs are al sg
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fields of application other than the therapeutic field
and, in particular, they are used as igniters of 6}
various devices due to their great operational safety.
There are in this respect particularly known
gas lighter devices which comprise in a body of
plastics material, a piezoelectric generator having a
terminal connected fo an electrode while another
terminal is connected to a conductive nipple forming,
with the electrode, an air gap in which flashes a spark
when the piezoelectric generator is energised.
According to the present invention, there is
provided a therapeutic electric pulse generator
apparatus comprising a body with a distribution head
provided with notches and having a peripheral
conductive belt disposed for placement in contact with Q
the skin of a patient, a piezoelectric génerator, a
plurality of electrodes connected to one pole of said
generator, wherein said plurality of electrodes are
respeétively located in said notches at a level lower
_than the level of said conductive belt, and wherein
said peripheral conductive belt is connected to another
pole of said generator, whereby a current of
piezoelectric origin is caused to flow through said
notches between said plurality of electrodes and said



30 respectively’l ocat ed i n'said notches-at a level |ower than the |evel
of said conductive belt, and wherein said peripheral conductive belt is
cennected to anot her pole of said generator, whereby a current of

pi ezoel ectric origin is caused to flow thepugh said 35 not ches bet ween
said plurality of electrodes and said -2- conductive belt of said head.
The present invemnductivedmekt nefl said hegpdovi ng the operation of
appardtus, particularly apparatus of a simlar principle to gas lighter 5
devi ce®¥ but enabling corthelprésent invenbion hes gtonceisedavyes and

el ectric sparks dependent on the therapy to be applied. An enbodi nent of
the invention cahPRReRAnR Ehenprerationpphirapprarakveh probieesanlyl ow

di scharges or 10 electrécal sparks at a chosen rate without having to

resort to other BRARTHHILE @ Ht htRF RatPLe pkeseds el batekwi t ch.
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devi ce enbodyi ng.4 hsa p‘{ﬁﬂgdgo_ g i.nvention;
| " An embodiment of the invention can provide a
motorised apparatus which produces a glow discharges or
10. eleétrical spafks at a chosen rate without having to
| résort to othef operations except maintaining a
pressure on a switch.
Various other features of the:invention will
" become more apparant from the fbllowing description.
15. _ Embodiments of the invention_are shown, by way
| of non-limiting examples, in the accompanying drawings,
‘wherein:
Fig.1 is a longitudinal elevation_sectional
view of é therapeutic’deviée embodying the present
\;/ 20 invention;

Fig.2 is a front elevation view ofithe device;

.Fig.3 is a front elevation view of the




F|g 2 is a front elevation view of *the device, Fig.3is a front el evat i on

view of the di stribution head of a preferred enbodi nent of this
indention ; Fig. 4 is a side elevation view of an el ectrode which is part
of the device ; 5 Figs. 5 and 6 are sectional views respectively

taken along lines V-V and VI-VI of Fig.2 ; Fig. 7 is an elevation view
sinilar to Fig. 3igttniRuthen rheadieh AcasespraedapphpdimensnefFithiss is a
view simlar to Fig. 1 of another 10 enbodinent. The device shown in fhe
drawi ngs conpri SPYIRR. 1 of any -suitable shape, :preferably desi gnelf or

havi ng ergononic qualiti pafticularly in.order to 15 be easi

mai ntai ned in hand of a §§5¥ m%eﬁ tﬂesﬁéﬁreﬁfgﬁgéoPovaEsgﬁta& ¥§¥?qqﬂﬂﬁ on .
head 2, which |slge§gr1beqaher ngEe gn.a _portion of his body to be
_treated The bo&& 5 RGP 8Vf8$/and 20 contains a

bedal 5. Fi o> 3 shods 1 hartdho hodioosare eEPifal BORRS" Repb Y O
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| S. It is advantaggggﬁ EléhgthfﬁPQQVVlVaQﬁd251—9§n§EeF§ ape ,made of a
ynthetic material, since at case their manufacture-ig made easy,
. particularly by ~ Fig. 7 is an elevation view similar to Fig.3 of
the distribution head of a variant ; - and
aEig. 8 is a view similar-to.Fig.,l of.another
10 embodiment. | .
o/
The device shown in the drawings comprises a
body 1 of any suitable shape, preferably7designed'for
- having ergonomic qualities,'ﬁarticularly in-ordér to
15 Dbe easily maintained in hand Qf'afusér when the user
wishes.to érésent a distribution head 2, which is
deséribed hereafter, on a portion of his body to be
treated.
The body 1 of the”device is hollow and
20 contains a plezoelectrlc ‘generator 3 which can be N\
operated by a boss 4 of a handle or pedal 5. |
Fig. 1 shows that the handle 5 is articulated
for exémple on a_pin 6. ‘
It is advantageous that the body 1 and
25 handle 5 are made of a synthetic material; since in ﬁhat
case their manufacture is ﬁédé easy, particularly by

molding.



nﬁlding. - 3- -4- "A spri‘ng 7°is fixed-inside an abutnment 8 in order to
bear against the inner face of the handle 5 with a tendency to pivot the
handl e{5 in direction of  an arrow [err]. 5 An abut mrent 8
limts anplitude of the notion which can begbade by the handle 5. As shown
in Fig.1, the body 1 is formed at one end with an opening 9 in which is

inserted and nmaintained the shsindg boutionf posdtieed d&8ndn hgBdtdent. § in

The trieatment head 2 conprises a grid 10 (Fig.3) in an insulating material,
for exarpl e a pl atders tmtlmeanlagdivest atiee ointére fuce 4O thé chandlei 5ect ed

outwardly is formed with transverse walls 11 separating successive notches

12 havi ng al t er natitly & tendenciecto ppivobntheshamdle Shin|directionnoi21b.

Figs.5 and 6 are sectional views of two successive notches 12, and as shown
the deep portion @PREFRN tFre- shal | ow portion 12b are separated by a

shoul der 13 at the foot of which is forned an o ening 14 in the

bot t om of each notch. The beeﬁ#‘hﬁ%eriﬁ %r%i'&%’éﬂ Bl %‘igg‘éfo?h%llé‘eﬁ'%es 15
extending {vom e SELL 5% 58 Af4E o), theSfapglengLie arld 10 and comnect ed
: _ . As shown in Fig.1, the body 1 is formed at one
end with an opening 9 in which is inserted and
‘maintained the distribution and treatment head 2.

10 - _ The treatment head 2 comprises a grid 10
(Fig.3) in an insulating materiai, for example a
plastics material. The face of the grid 10 which is
directed outwardly is.formed with transverse walls 11
separating successive notches 12 ha&ing alternately a

.15 deep portion 12a and a shallow portion 1212,”
Pigs.5'and 6 are sectiqnal views of two
successive notches 12, and as shown the deep portion
12a and the shallow portion 12b are separated by a
shoulder 13 at the foot of which is formed an opening
</ & 20 - 14 in the bottom of each notch. |
| The openings 14 are used for passage. of
~electrodes 15 extending from a small bar 16 (Fig.4)
fixed.below the grid 10 and connected by a lead 17
"(Fig.1) to one of thé poles Qf the piezoelectric
25 genexrator 3.

It is advantageous, as shown in the drawings,



25 generator 3. It is advantageous; as’shown in tHe draw ngs, t hat
the grid 10 be engaged with a slip fit ipm the opening 9 so that it can be
podsi bly changed as a function of the treatnment to be carried out. The grid
10 is maintained inside the opening 9 5 of the body 1 by a belt 18 nmade of
a conductive material, for exanple a netal, which is fitted onto the body 1
and fixed to thethedy theeightiey Iy e Grgyded) witlRngeseip eitbynstAple -
friction in order also to allow, if so desired, the belt 18 to be changed.
10 ‘Theobehtingg dcomor itdest sittudsmnorbe gprestislidchhhghdase ar ovigled
in order to protrude into the notches 12, either in the deep portion of the
notches 12, as shEBRftien of tthe dirgdatmenporia dre byasihed yotticni ng the belt
18 over. 15 - A contact 20 is provided in the thickness of the body
1 for electrically connecffifgg aHd P tisi guagntained sivobde pbhe openhag 9

pi ezoel ectric_gen ragor 3 gy a lead 21. Fﬁg..S shows that the notches 12
can be 20 rectiPFn&Be bRAYI 4 MYy & Reidnsl § Made ef mteerdutctive matariad,
arcuate. Possibly, they cquld also _have a .zigzag, shape according to the '
type of treatnen%oﬁhFE%mP § & HE&%%K!QH} e&ﬁi'-?t?$g9n%°sﬁBﬁsg%dY 1 and

e o oy tkel"¥8 thY bty d MUk P £ STASLERS AL JROERENE o2 1S
by simple'friction.in-order also to allow, if so désired,
the belt 18 to be changed.
10 ; The belt 18 comprises studs or contacts 19 whic‘t
are provided in order to protrude into the notches 12, \hj
either in the deep portion of the'noﬁches'iZ, as.shown,'
or in the shalldﬁ portion by simply turning the belt 18
over. | |
15 ' = A contact 20 is provided in the thickness of the
body 1 for electrically connecting the belt 18 with the
second pole 6f the piezoelectric generator 3 by a lead
21.
Fié.-3 shows that the notches 12 . can be
. 20 rectilinear, while Fig.7 shows that the notches 127, 12)./
can be arcuate. Possibly, they could also have a zigzag
shape according to the type of treatment which it is
desired to practice.
Fig. 8 shows a development of this invention in
25 which the piezoelectric generator 3 is no more operated

manually by a lever or a knob, but by means of a mobile

element 22 which is electrically operated.
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manual |y by a | ever or a'knob, "but by means-of a nobile el enent 22 which is

electrically operated. -5- In the exanpl e, as shown, the nobile el enent
ferns & cam 23 actuating a pusher el ement 24°of the plezoelectrlc gener at or .
3. 5 S The el enment 22 forns on the other hand the core of an '

el ectromagnet 25 with a plunger. It is advantageous that the elenment 22 is

connected to a spring 26 usedid othdréxemple i 4sbarbwh the mbBLilbngippshki on
af t er \each i npul se caused by:the el ectromagnet 25. Supplying current to the

10 el eBFfr omagnet 25 fioxrmed\eardaage2Bsd gt eopingl & epubyen elemedel ay oifr ehiet

27. In the enbodinent of Fig. 8 the only thing an user has to do is, once

he has set in positmmeznekﬁaﬂxid(génﬁmhtmraBSocket 28, to act on a smﬁtch
29 15 closing a circuit of the.electromagnet 25 so that an operative
frequency of the5el ectromagnéthe=lrmems22 hEexmsten theyobhernhbapfnthdekaye
unit 27. O course, the hereabove descri bed device can be replaced, if one

wi shes so, by a rot &f f@ @leatyemagnet 220with a plungps. dﬂawlﬁgédgnawageous

that the walls 11 of the1%E4d 10 are géotrudlng Wi th_respect to th
el ectrodes 15 whi ch ad tthe slament 22| o%\%rc?%%%qzt?ﬂaﬁ°tﬂaFPEFnEhésuHﬁﬁi for

~edge of the walls 11 and .of the no rot udi priion 0 the c ductln
belt 18. In this wa; Hﬂﬁ53ﬂ04¥(ﬁ é}p % ggﬁgl??ea?ﬁﬂ gncaﬂggFrCSRE
direct contact with %@%f%é“éé&égé by tﬁglelectromagnet 25. Supplyin;%ggegﬁe
10 electromagnet 25 is advantageously controlled by a time
delay circuit 27. |
In the'embodiment.of'Fig. 8, the only thing an .
-user has to do is, 6nce'he has set in position an
" electric lead in a socket 28, to act on a switch 29
15 closing a circuit of the.electrdmagnet 25 so that an
operative frequency of the electromagnet 25 depends
thereafter only on the time delay unit 27.
-Of course, the hereabove described device can bé
replaced,.if one wishes so, by a rotating.electrié motor.
' the of the grid 10
20 The drawings show that walls 11 sare protruding -
- - with respect to the electrodes 15 which are tﬁérefore at
a 16wer level than that of the upper edge of the wélls 11
and of the most protruding portion of the conducﬁing belt
18. In this way, the skin of a patient to be treated

25 cannot cbme in direct contact with the electrodes 15, and

the result is that the glow discharges and sparks are



the result is that the gl ow di scharges-and’ sparks are -6- ~ al ways
produced even when the patient skin is wet. The studs or contacts 19 of the
coffductive [err] 18 are shown with an arcuate configuration in Figs. 5 and
6. It is wthin the scopef the invention to-5 make them
flat or substantially flat, or with any other shape for nodifying the path
of travel of thealpbaye dpﬁ@dw&eeSeaad shahk $heppaltieHtardid Gfs pad ents -
whose skin is wet or exhibits characteristics such that the glow . ¢

di scharges and/ or sparks hasestodbeororent@cts [1@sof ailef arorthctihe béfy
invention is not limted to the enbodi nents shown and described in detai
and vari ous nodi¥8 cate oslsowhewibh aanaleuader icot fgurtatdrast dnwiRiwsit 5 and
departing fromits scope as shown in the dependent clainms. -7- CLAI M.
1. A therapeuti®. el ectriis milthdngener at or apFaeatagopsomdf i Wi ginvéiomi tich
a distribution head provided with notches and having a peripheral 5
conductive belt disposed for placenent in contact with the skin of a

patient, a piezoel ectric generator, glurallt of el ectrodes, connected to
one pol e of s2j gmake ~them flat or substantially flat, or with any other

shape for modifying the path of travel of the glow
-discﬁargessAnd sparks, particulérly for patients whose
skin' . is wet or exhibits chéracteristics such that the
glow discharges and/or sparks have to be more _
10 or less reinforced. ~
The invention is not limited to the embodiments
shown and described in detail and various modifications
thereof can be carried out thereto yithout departing from

¢

its scope as shown in the dependent claims.:



generator, wherein said plurality of electrodes are respectively located in
said notches at a level |ower 10 than the level of said conductive
bel t, jand wherein said peripheral conductive belt is connected to anot her
pole of said generator, whereby a current _@L piezoelectric origin is caused
to flow through said notches between said plurality of electrodes and said
15 .conducti verLhghg:of said head. 2. The apparatus as set forth in
clalml,t wher ei n, sai d notg gE are d f ne % s.in the dliprlbutlon head
separ &t€-from.sal d el ectrBd ergpeu R&E 5&6a?&93§ GENEEAYPE th in clai m
2, wherein 20 appardtpkucahprysthgehebodyded tar @ atsarli®wutlionnheaidor to
that ‘of an upper ogdgeagh | BeniRbLSY WNELDYSAAGKS g Bhaduged even when
said walls are i R 2ontact " g iy evapparatus as set
forth in chai m 1cenducgivesbelt dhspesedsfod pdacementstiodsontassnwitihs
protruding into ghel gash seM8 gheiBAtNORCRIRzoB1ectric gaﬁeea%&at ys as set

forth in claim4, _wherein sald S Oor contact sai d conducti've belt
have a curvat ur cPWAFRALLE ﬁffﬁﬁéFFSRdSF FHEHPFGﬁdoFOCGPPeﬁP e3@f saig

The apparatus asgefbrhedkh wngaainpeeeadpQQreuatynowheuebmreaeb @kresai d
not ches conprises_a_de def i.ni,n

portion_an al,l.ow tion,for
Choulaer ComPt 1 cReBafcEirRTy] 1PBaREd In° BRag FoBebhons, & 19551 " 1iveR,
vicinity 90 sai dtbaoutber legél of7sa1d condhetiyeabalts aads@helredinh in
claimé, Where'nsald peripheral conductive belt is connected to another
pole of.sald generator, whereby a current of

piezoelectric origin is caused to flow through said

1% notches betweén sa1d plurality of electrodes and said
15 conductive belt of said head. '
2. : The apparatus as set forth in claim 1, wherein

'said notches are defined by walls in the distribution
head separate from said electrodes. '
3. The apparatus as set forth in claim 2, wherein
- 20 said plurality of electrodes are at a level inferior
to that of an upper edge of the walls, whereby sparks
are produced even when said walls are in contact with a
wet skin,
4. The apparatus as set forth in claim 1,2 or 3,
25 wherein said belt has studs or contacts protruding into
\,/ at least soﬁe of the notches.
5. The apparatus as set forth in claim 4, wherein
said studs or contacts of said conductive belt have a
curvature which is a function of the flow of current.
30 6. The apparatus as set forth in any preceding
~claim, wherein each of said notches comprises a deep
portion and a shallow portion for defining a shoulder,
with one of said plurality of electrodes being placed
in the vicinity of said shoulder.
35. 7. The apparatus as set forth in claim 6; wherein
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-9- said belt forms a renovable coJer havi ng st'uds or*contacts which are
indifferently engaged in the deep portion and in the shall ow portion of

- T

sai @ notches. 8. The apparatus as set forth in any preceding 5
clalym wherein said distribution head is renovably nmounted in said body to
be i nterchangeable. 9. The apparatys as set forth in any preceding
claim wherein said notches are rectilinear. 10. The apparatus as set
fT ﬁrth in a{ly oéafcha%@ﬁt 1fdPms a i—emévawlner ebees.ahdv&%ca%d%r %rarcu?t et: 1d.
e apparatus accor rec erein_ said piezoel ectyds
generator is oPALR thégﬁD%FgelﬁgéﬁggfenggydeHﬁBHPQ éPeﬁgﬁt d5&Png i n
turn.operated pqranomlandrnnaghetshalaowopertmgnnbEOSaiESnotchb% A
t herapeutic elgctric p p t ubstantially in_accordance
wi th any of tﬁg enbodlﬁ%ﬁ§sgﬁ€$%$%§éf%gegégsg§rﬁgd9§h? g gﬁgﬁéggto t he
acconparfyi ng dekaimgswherein said distribution head is removably
mounted in said .body. to be 1nterchangeab1e.
9. .The - apparatus as set forth 1n any preceding
claim, wherein said notches are rectilinear.
10. .. The apparatus as set forth 1n any of claims 1
10 ~ to 8, wherein said notches are arcuate. .
1. : The apparatus according to any preceding
claim, wherein said piezoelectric generator is operated o
by a mobile element, said mobile element being in turn \J

~ operated by an electromagnet or a rotating motor.

15-_ .12, A therapeutic electric pulse generator
apparatus, substantially in accordance with any of the
embodiments hereinbefore described w1th reference to
the accompanying drawings._
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