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2 c 1 Apparatus for Treatnent of Living Tissue by Stimulation by neans
of Pulses of Electric Current and/or by nmeans of El ectro-Magnetic V?vgz_ =374
The present invention relates to an apparatus for the therapeutic tTeatnent
of living tissue by stinulation by nmeans of pul ses of electric current

and/ or” el ectro-magneti ¢ waves. Apparatus hag al ready been proposed, for

t hereapeutic treatnment by stinulation of living tissue by neans of pul ses
-4Qf 10 el ectric current and el ectro-nmagnetic waves, especially of electro-
magneti c waves. |Apgdra tusovito mfiparatimen tt fod triarisvg gdisemeobyt B¢ imudetiibo
current tor of the, &Gl JPBIAds W1 8 4l dile driint BAdh8 ! H5helnts
carried out by nmeans of devices such as el ectrodes or antennae, “eac
adapted to the tyfe Bfeatino-Magnat hWeves.he 15 transmitted Alsa, each
apparatus-is designed to enable a well defined type of treatnment to be put

- into effect. The present_.invention seeks to _provide an a r at,us ich
enabl es a neéw typg of t &%t RE e,"?c’(?l’fﬁPHPﬂgre&Bb‘?Su#%lai"t?9?%;'%2?? e al\tg?aons by

. cyrrent or wavebemipedifd eredtimemt of abyinghiissueaby S0mulappl ibgdmeanswécessi on .

or. si mul ta”eough}’setsoofae!i%giﬁi)é‘ cBfréht! LYY OIBN SR eEROLANGY, tO the

I nvention there 1's provi an apparatus for the titerapeutic treatnment of
| kving tissue by stinmul d&ppepaiis Al eafdy gl efepr apfosefieEQr theregpeBHe and/ or

by neans of el geddt@rendSby STRIORItI¢h WRVEFingC O1¥Rh4 Slignﬁ\:eaﬂs WINBa RS off OF
provi di ng rectapgul ar d.c. puﬁlﬁe havi hg a Pul se duration from0O, 5.to 5
M1 secomt aflSet R 8hF BletGornRenrTF HereS arRer Ay el ather
frequency frommb@nieticl@aveirtin ahel kaogangymarat us thre pramsimdssign alft drenat i ng
current having f 2 |\ A t | 30
frgq/ﬁency of nﬁgzu{tgfcﬁgﬁerfc%otm{)_g% lg.)hoé %b%%gﬁewrﬁ? g{?gg%éwga@%uutkﬁetﬁgg%%%a?%r for
produci ng el ectteotreghed iie agaoied ouhdyamesninedh drdnes sueh ASpelgchepedaseor

el ectric currephtaityeQleddtea 8l SiEld RTRASAYDE oMY eRHLPUFa e BdTbENeE

gener ator sy | BuSHSRFS °a b, LI LBPSRIA B Bt Sl RoBhid o0
gener at or out pdefinraytype’ of treatment to be put into effect.

' The present invention seeks to provide an apparatus which
enables a new type of treatment, c'ombining a plurality of
stimulations by current or waves of different natures, which are

20 applied in succession or simultaneously to a region of a living
organism,
According to the invention there is provided an apparatus
for the therapeutic treatment of living tissue by stimulation by

" means of pulses of electric current and/or by means of electro~"

3 25 magnetic waves, comprising: a generator for providing rectangular
d.e, pulses having a pulse duration from 0.5 to 5 milliseconds at a
voltuge from 10 to 100 millivolts with a repetition frequency from
10 to. 100 Hertz and a generator for providing alternating current
having a frequency from 20 to 100 Megahertz modulated with a

30 frequency of modulation from 2.5 to 6000 Hertz, and a futher
generator for producing electromagnetic waves, and_a éommon means
for applying the electrie current and/or thc slectro-magnetic waves
output from the generators, in succession or simuitaneously to a
region of the living tissue to be treated.

35 The means of application of the generator outputs may be
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es in sinusoidal formor in a formhaving an equivalent effect (for

@ endonasal probe. Preferably that a generator of a.c. pul ses produces
anple, in the formof square pulses). 5 Preferably the

generator of electro-magnetic waves produces waves having a wavel ength
- which corresponds with the visible banhd of the spectrum of el ectro-magnetic

radiation, in the formof a beam of coherent light. Preferred enbodi ments
of the-invention will now 10 be described with reference to the
acconpa#gfi ¢erdanhasal @gebe-i n whhich: Figure 1 is a general diagram of an s

appar at us in aCCergPél‘&%th_thtaafgiernéﬁa@?b_eﬂia@.nbuldﬂsgb?cﬁlu%éhOWS an
enbodi nent of _ an, endoc?

asagl 15 _ prope ich may form part t he appar at us
Fopr eseRblarsi It BiIpea Fanthor cina; Eorg Sadive dno AOWaRaT e eEHSHr ged v t b
respect (for ekampddé, Fn gheefdm of sqmrérpuiseplorti on of the probe represented
in Figure 2, 20,. ' 4. Secti e :pfmg cal e as
thaté of Fi gureO%{,ef%rfab{yhéher g%r}é?%)g#l{ ?Sne‘S?“?’hZ&%’*Sge& %gggs%ﬁte e?n Fi gure 2,
Fi gure %aylgsvisvingtehwevehiigdhnghichotordgseeninuitd the glsdbleobamdofs 3

- Figure @nhé Spaebafit io?relebtRNGpaeRlc P4ORRIIN) RCOHY ¢8Rk W team ¥ari ant upon -

t he enmbodj nent i|lustrated in Figure 5
coherent light,

Preferred embodiments of the invention will now
10 be described with reference to the accompanying drawings, in

which: .
Figure 1 is a general diagram of an apparatus in Q .
accordance with a first enbodiment,
Figure 2 shows an embodiment of an endonasal
15 probe which may form part of the apparatus represented in
' Figure 1, -
Figure 3 is a section on a scale enlarged with
respect to that of Figure 2, of the front portion of the
probe represented in Figure 2,
20 ' Figure 4 is a section on the same scale. as that
of Figure 3, of the rear portion of the probe represented in
Figure 2, '
Figure 5 shows another embodiment of an endonasal
probe, s
25 "

30
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Figure:7 represent an energy applicator in the 5 formof a fork which may
be enpl oyed in replacenent of the endonasal probes illustrated in Figures
to 6,- Figure 7b represents a variant upon the -energy applicator as Figure
7, Figure 8 is a section of the applicator 10 illustrated in Figure 7

al ong the plane indicated by the line VIII1-VIJI in Figure 7, Figures 8b t
8d are sections simlar to Figure 8, which ilTustrate variants upon the
E{ape of the energy applicators represented in Figures 7, 7b and 8, 15

rgure 9 is a partial view pfofhe @ppligaloty fis 43 %Hoeona‘saall Wi Hg P! an

IX-1Xin Figure 7, ure 10 Ts a partial view of | cator. as Figure
7, along the pl 'aa;ccxo ancei with 7, Vﬂfganfe upon ¢he ﬁa‘rbtq m&nfewlde%nféted in
applicator as 20rijgltausg 7, along the plan XI-XI in Figure 7, Figures 12a
to 12c represent respectlve’l[_Y a sigde el evation and agf)l anpﬂaha support,_ . for

. two endonasal probes as wel TT@TS i SRRTHHAY AW TRF59Y HD ehod
of use of thss sfipperof anflod which may be edployed ﬂnkraniabhmentaof the

diagrammatic vieupebhhugt[BLb00s ! ' JELRGEL 8Ty lirdy DGRl Sner 0y

appl i cator which appar at us ance with the
i nventi on. The appar at us re'bi%%ﬁt'ébi ?WWW%S 12 capkanteupprp(the energy

| ow-frequency d.gppPitseofeasrpigird gapabl e of producing current pulses in

the formof a rectangul ar nal havjng, for, exa a pul.se dth of the
order of 0.5 to 5 mlllseco%g% URF t f?eﬁl“etr?c‘if‘g‘?o‘iewqoao V%rcﬁ at a

vol tage of 1ite oiﬂbasbfatede1mem$gofen7ItlumgtsheppkdmﬁeﬁﬂqddﬁtedfbxnhMi)to
100 mllivolts, fl#%gVIi egfffcynarf%ngnfrator 4 2, nodul ated at

| ow f-requency, capabl e o rod
A Flgures 8b to 8d are sections similar to Figure

8, which illustrate variants upon the shape of the energy
applicators represented in Figures 7, 7b and 8,
15 Figure 9 is a partial view of the applicator as
*Figure 7, along the plan IX-IX in Figure 7,
| Figure 10 is a partial view of the applicator as
‘Figure 7, along the plan X-X in Figure 7,
Figure 11 is a partial view of the applicator as

20 Figure 7, along the plan XI-XI in Figure 7,

' Figures 12a to 12¢ represent respectively a side
elevation and a plan of a support for two endonasal probes
as well as a diagrammatic view illustrating the method of
use of this support, and

: 25 Figures 13a to 13¢c are diagrammatic views

) illustrating the method of use of a buccal energy applicator

. which may be employed in the apparatus in accordance with

the invention.

The apparatus represented in Figure 1 comprises a

30 low-frequency d.c. pulse generator_l capable of producing

current pulses in the form of a rectangular signal having,

for example, a pulse width of the order of 0.5 to 5

milliseconds with a frequency of 10 to 100 Hertz at a

voltage of the order of some tens of millivolts, preferably
35 from 10 to 100 millivolts, a high-frequency a.c. generator



egtrical signal fornmed of a sinusoidal wave or square pul ses- having a
uency of the order of sone tens of Megahertz, preferably from20 to 100
\VEgahertz, nodulated in 5 sinusoidal fromwth a frequency of nodul ation
of ,the ordez of sonme tens of Hertz, preferably from2.5 to 6000 Hertz, the
power of this generator 2 being preferably of the order of 0.1 to 1 Watt
and a generator 3 which is a | aser enmidter conprising, for exanple, a

Hel i um Neon tube capable of 10 emtting a coherent and nonochronmatic red

li ght be i | engt 8 res i tmof alight S
Signal m@u@%%w%ﬁﬁ%ﬁﬁ%%uvgﬁhbig %roméiﬁt%lrblaé'gﬁlﬂe#)téza I'n o

r epl acengkecsit kard 1l gnah mq%b%f chesIAugRidliNIVe GIsauan®y ot her

Zuita_blde ;ﬁﬁpfég rgévgﬁbeé%eqléencmﬂm | i det idhisonf @1t @ g te at Galtlhi um
rseni de 01,0- | ode. C rol an 1.,S VI Ge IS cohnegted .t O e
gener at ore92ngR{t 5, %fb\?%aoqrﬁéeﬁ%d%[feqdoé%q&@?gﬁﬁﬁe "&Fﬁﬁ%ﬁe i‘ghal
trandm ssjorudoiosl Sirdn anilt . a fitenwendy alf 20 dulaidi ah spf Shhalerides 4

enabl es t lésflé)ﬁ's ogf e,glgltgyt Eﬁ(‘i#&%ﬁ}gr@%&ﬁ sz_ag1dt5 %d[?sl%rl : itter to

be controlled i n accordance w e need the treatnen it is
desired ttheaawesaf hhiegeneratee Zpsdma 85 6 fiezrldy Rhddawriges

pre-estalys ghadter Q0w adteahl WMysdet 8€0253 whidRGlseh BAkes OmnithRer um nous
el ectri cal S|€$al s arg made to vaz% ,_ge}sl wel |, as th edurat Ibﬁgﬁ‘ of,. enm ssi on and

the sequéiRTPLIS LR i Lok i DM 1en IYn-Ne o be £/Pate Bfta of the
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15 monochomatic light, for example, a Gallium Arsenide photo-

diode.
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.. A control and display device 4 is connected to
the generators 1 and 2, and to laser emitter 3 by respective
- control signal transmission lines 5, 6 and 7. The control
20 and display device 4 enables the emission of energy by the
generators and the laser emitter to be controlled in
accordance with the needs of the treatment which it is
desired to carry out by means of the apparatus in accordance
with a pre-established programme in which the
25 characteristics of the luminous electrical signals are made
to vary as well as the duration of emission and the sequence
of application of each of the signals, and the data of the
programme so chosen to be displayed.
The generators 1 and 2 and the laser emitter 3
30 are respectively connected to a probe 8 for application of
energy, by way of the lines 10 and 11 for transmission of
- electrical signals and of an optical fibre line 12 for
transmission of signals and of a switch 9 (shown ,
schematically in Figure 1) which is likewise controlled by
35 the control and display device 4 by way of a control signal



5 transmssion |ine 13. The switch 9 is arranged so as to enable the signal
transm ssion lines 10, 11 and 12 to be connected in succession or

simul taneously to the probe 8 for application 5. of energy, the conne?E;EE>
between the probe 8 and the switch 9 being effected by neans of a line

for mxed'transm ssion of electrical and | um nous signals. The return of,
the electric current is effected by neans of #n electrically conductive
jandl e (not shown) which is held in 10 t he hand by the patient during the
application of the electrical signals and is connected to the generators 1
and 2 by an el ectreoamigséonduérevk3tine which is |ikew se not shown. The

endonasal probe 8 representefei Swkit@W 9 £sldrrah €Br559§s &d“e‘#ﬂtﬂé)(tﬂ'ié on
20 consisting of an electrically |nsulatlggpshea 15 whjch is flexib

sem -rigid and, Féﬂ“é*aﬁﬁF@sméﬁsﬂPﬁs@FB§s vetl 9 Hank? e FPUIRG
. fibre line 16 fosubbesnaﬁnbsssbmumtaheaugbyste| thal ﬁrobeumdfamiaqu]i:s:amlum

in a spiral’ I|n 1 faor t sm € | f
portion 18 i ena %8?957 aéﬁ% +§€i?$1e§eetn 'lésgﬂlié C%I\a;élqes égrgﬂds t!fe Srm‘:h
“ahd a rear port|Bnbagngoefﬁenhgatbanmﬂﬁmw pifeam keel k#eﬁﬂﬂﬁ%ﬁﬂ&ﬁ1ll ne 14.

The front port'Oﬁrlﬁsaasgaﬁnpb?bsléctfbew@ LA Fi@Hiﬁo§s ngnél§es Phd Wl @¥n
piece 21 of a mater]al 25 rlcgM con uctg for

exanpl e, copper 8f B?ﬁs%leFBFﬁEdCBFrgﬁ”éFénﬁgf MERAF BbrdM on 21a
surrounded by aneaenmlrar:ammytcandaéblvnhhhedwesmt vehgo } i oimbeheds eelidh in

[ b | f
st Pt pi 30es MBschahtdblctre SEKITRY §8¥ g el spfti¥acial ot Bhe i o
{ brazing to enabeetedcqlf sdgnalscardt isctepneebedobe thﬁtgﬁnﬁIQiQRﬁal and
The annulQrbgosh'eﬂeeépibélpyaesﬁdéétﬂvélylﬁsaws&cﬁfwg Bk wisd Myt

'elongated portion 2 I's 1 ntended be pl aced towards the front of
the probe 8 so tRBP¥Pre 35 length of the tubul ar seetion 21'a of the
portion 2la " The endonasal probe 8 represented in Figure 2

15 comprises a middle portion 20 consisting of an electrically
insulating sheath 15 which is flexible or semi-rigid and,
for example, of plastics matter, surrounding an optical
fibre line 16 for the tranmission of luminous signals, round
which is wound in a spiral a 1ine 17 for transmission aof

20° electrical signals, a front portion 18 intended for placing
inside the endonasal cavity of a patient and a rear portion
19 for connection with the mixed transmission line 14.

The front portion 18 of the probe 8, shown in
L Figure 3, comprises a tubular piece 21 of a material which
S 25 . is a good electrical conductor, for example, copper or
brass, formed of an elongated cylindrical portion 2la
> surrounded by an annular portion 21b, while these two
portions may be in one pi'ece as shown in Figure 3 they may
equally well consist of two distinct pieces assembled

30 together by any suitable means, for example, by brazing to
enable easy flow of electricity from one portion to the
other. The annular portion 21b is placed slightly nearer
that end of the elongated portion 2la which is intended to °
be placed towards the front of the probe 8 so that the

35 length of the tubular section 21'a of the portion 2la



. 6 overhanging towards the front is snmaller than that, 21''a, which

Lovar ds. ONETTABGTG: HNE TS e TP AT 1T e ALy e S on of-

over hangs towards the rear. This latter tubul ar section 21''a is forced
hhe sheath 15 so as to ensure the integration of the piece 21 with
$heath 15. The 5 line 16 for transm ssion of |um nous signals nmay
cpsi/st of a single optical fibre as shown in Figure 3, but it mght

equal Iy wel |l consist of a bundle of aénunber of optical fibres. This line
16 for transm ssion of | um nous S|gnals S preferably forced with |ight

el ectri c-Whis:itgrmde;'haMga:rtmmdssttj]e fmalsxarﬁbues lrafttarcctprberrlan re, is
connect e‘le%ctq(ornr als 'ay 1@(;93-%9(3 E:‘L?ﬁozth@’ TRt 155 s0. Y 19X 3MdLge Of 2

spot of sol . roun 3 of ‘matter which is transparent or

t ransl ucdhe ét"tle@é‘ﬁtlf%‘r Qﬁwéhreacﬂi:ﬁqeor? L widdhithisy sheatte 13ne TH8 i s

att aghed 1tiget hg tﬂd@ult&ran%aﬁtsmrelofa l&mi&t&ds)lﬂi@riahlss msae,ctddarslaa: wel | as
the portion, oflthe ti cf fibre 20 line 1 for ra snrs | um nous
Sl onal s, RLARYs BpEdedT SARRE % 3o Wb deuia I BUE TE AR o, o wevar
of the arcrqrdaa\klponelbmdablsft vfica hiwroktlebfi & rhefntbelran@ aptiibraés flush .
bet ween tehe it er ygld 1qMnel hg %%%arggﬁmg%ibheo%urtraﬁ%?%f EE{ ntﬁJl% 23 to

form an annular area conductive | ectricit of the
annul ar @6 Pred ez ab Lye fonsesy wikhs ght ifF eddan d9dsu 8 with a
coatjigng Wy iinsthegpodcel 2Lt d ¢Alo fOBEUST Dghand t@waawrthteor*rrbatactlon of

physi-ol o %PiNEd%% for exanple, wwth a thin |l ayer of gold. 30
The rear%g €sf the probe 8 conprises a tubular piece 24 of a

‘material which.is aTdeoend edt thealioenlidctor tfamsweiasdon ofopper or o

br ass. 'ﬂle’ﬂt‘}ﬁ%at’e% %ﬁ;élrédr 'vﬁﬁlctp‘?:rbotds‘?t@t%4a o EQame ¢, “%Ct Q‘%oﬁ,ﬁ%&t h 15

in the same way a sectian
wire, is connected electrlcally to the piece 21 by means,

15 for example, of a spot of solder 22.

A rounded tip 23 of matter which is. transparent
or translucent at least for the radiation transmitted by the
line 16, is attached to the tubular section 21'a to surround
this section as well as the portion of the optical fibre

20 line 16 for transmission of luminous signals, which project
from the front of the piece 21 so that the sidewall of the
annular portlon 21b of the piece 21 is left. bare and lies
flush between the couter wall of the sheath 15 and the
surface of the tip 23 to form an annular area conductive of

25 electricity. The sidewall of the annular portion 21b _ >

- remaining thus bare is advantageously covered with a coating
which is a good electrical conductor and resistant to the -
action of phystological media, for example, with a thin
- layer of gold. _

30 - The rear portlon 19 of the probe 8 comprises a
tubular plece 24 of a material which is a good electrical
conductor, for example, copper or brass. An elongated
cylindrlcal portion 24a’is forced into the sheath 15 in the
same way and with the same object as the section 21''a of

35 the tubular portion 21a of the piece 21 is forced in at the



35 t he tubul ar ‘portion 2l1a of the pirece 21 is forced in at the 7 ot her
end of the sheath 15. The rear end of the line 16 for the transm ssion o
| um nous signals is forced partially inside the central bore in the piecg.
24 and the rear end of the conductor wire 17 is connected electrically
the piece 5 24 by a spot of solder 22'. The optical fibre transmi ssio
line 16 term nates -in a plane cross-section 25 whichis strictly
—perpendi cular to the axis of the optical fibre (or fibres) so .as to enable
an.optical joint of ood quality with another_optical fibre 16 fornming the

conponent for 109the aﬁ@Fh? BHEof NEREN] bhi noU%e stepmient ahethg epe 16 for
transnission |inehd4trhhshniesnbachs 1hwinsees Bgh@lé hes reomé edlaianii ey

apparatus. It wll ersto hat _t he f ont ortl 18, of, the probe, 8

ol o oner gy 1 ohBeds PRFcReR AT el hnd i SR IR FOES 21 4 nd (EpdY, Wi Of
- f orm of eIectr|ctbarcenduabdrlnltbel?oiﬂ1o@nmmmtmmueleethznalﬂy|tn<ﬁh£epmtce
the same regson o Egeasé teé%eé'%&ért 1 Or g/ e’ﬂé?lh ﬁﬁnleo é}%]ntsrrﬁ%tﬁ%n

. Which under tThe circunstances Is e endonasal nucous nbr ane.

endonasal probe tépeesénteEminateguie & :rﬂe%nezo:roetsmseﬁtrﬂeqrmz%wdvecfbfi%

stiletto or, WDF§t:@i@§lﬁebﬁrp@ﬁd@cﬁﬁéf\etﬁrthe|&xi§ m:nméedp@ic@l Stiwaf(tor
elongat ed n1ddlerggrt|

n ends of, which, | uy :
in order to faci 5?§?|?g ?%p{]%s%ﬁ § o oRtigat Rt ‘ﬁgrqtf%lrftéé of
a shape which i swibbndedtheropndéicad 25brefh&|Ifdmﬂrngrmheruammhnﬁntnfaﬂ

the probe ipgo tﬁgaﬁEﬂ%@igh p?VHﬂéV‘iﬁrﬁi’H §'§J§%ﬁ’$ 'iH {ERe 1. glrritation

of the nucous ne R K I'ndrical  shape. . As
may_be seen in FLEaremESEAEN LéAE Pbr ¥ éﬁhzeoanactéar- BoPEPBR Dothbhe a

~diameter slightl yegagader bifamhkhappataths. 30 nlddle portlon 30, the
oh0 o Lh Ferpen: b thorShIaFTORE Gt ) el A A5
: of the probe 8 enables energy to be applled in succession or
15 simultaneously in the form of electric current and in the
form of luminous radiation in one and the same region of the
same extent of the organism which is to be treated, which
under the c1rcumstances is the endonasal mucous membrane.
The endonasal probe represented in Figure 5 has
20 the general shape of a stiletto or, more precisely, of a
' catheter. It is composed of a straight elongated middle
partion 30, only the ends of which are shown in Figure 5 in
. i order to facilitate its representation, as well as a front
Y - portion 28 of a shape which is rounded-in order to
S 25  facilitate the introduction of the probe into the endonasal
cavum without risk of injury or of irritation of the mucous
membrane, and of a rear portion 29 of cylindrical shape. As
may be seen in Figure 5 the front portion 28 and rear
portion 29 have a diameter slightly greater than that of the
30 middle portion 30, the scale of Figure 5 corresponding
approximetely with a factor of enlargement of 10 with
respect to the real dimensions. The body 58 of the probe
represented in Figure 5 may consist, for example, of one
single piece moulded from synthetic or natural plastics or -
35 elastomeric matter such as a synthetic resin like ABS or




represented in Figure 5 may consist, for exanple, of. one single piece

nmoul ded from synthetic or natural plastics or 35 el astoneric matter such
a-synthetic resin like ABS or 8 hard rubber. This body 58

/ant ageously exhibits a certain flexibility in order to facilitate
Aptation of its shape to that of the, endonasal cavities and to contribute
0 reduction in the risk of injury to the nucous nenbrane at 5 the tine

of pl acing the probe in position in these cavities. The outer surface of
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applicator of current or Foca |se3 region of the

surface & awemRforefsAleanigdenldonineniucive vurﬁt;ﬂrpn tconsisting & The
conduct i Véx drayBé, Z@faéimrag@@wiyi@omyéﬁ SFd&fméde%IQiﬂﬁqhéWid‘rg, a high 20

resi stance to oxi n and to action, of the ph nedi a, for
exanpl e, o, sﬂﬂ?ﬁe fu %:u‘rﬂ m FANAHe e 1a )}/ ?50%\;6 %f the
surfiare odndbiiee l:m:hndj&syimmeaﬂ ez %aﬂylme:um@t andydiy tgetial, for
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and connec |ng Zone W der  ar'ea coverl entir n 28
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15 generators, up to the front portlon 28 which forms the
member which is the applicator of current or of the waves in
the quite localised region of the surface of the endonasal
mucous membrane with which it is in contact. The conductive
layer 26 advantageously consists of a material having a high

20 resistance to oxidation and to the action of the
physiclogical media, for example, gold, silver, aluminium,
chromium, etc... The cover'of the surface of the body 58 by
the layer 26 may be-total'or only partial, for example, in
the form of continuous bands covering the middle portion 30

25 and connecting zones of wider area covering entirely the
front portion 28 and the rear portion 29 of the probe. The
rear portion 29 plays the part of connector piece similar to
the rear portion 19 of the probe 8 of the embodiment
illustrated in Figures 2 to 4. However, because in the

30 embodiment illustrated in ﬁiguré 5 the probe does not
comprise any line for transmission of luminous signals, it
is suitable only for the application of energy in the form
of an electric current and/or of electrd-magnetic waves, to
the exclusion of luminous waves.

35 - 0On the contrary the probe in accordance with the

a ¥



- el ectromagneti c

conprise any line for transm ssion of |lumnous signals, it is suitable only
for the application of energy in the formof an electric current and/or orRy’
el ectromagheti ¢ waves, to the exclusion of |um nous waves. 35 -

On the contrary the probe in accordance with the 9 enbodi nent
represented in Figure 6, the general shape and the arrangenent of which are
simlar to those of the probe illustrated in“Figure 5, conprises in

aggition a line 16 for transm ssion of |um nous signals, which is placed on

the 5 axis of {hEebhpH¥n 8r95rEQ§nﬁ%gbﬁn dfe ¥, Mt ﬁéﬁéy€¥ §Myd%ha%%tﬁe

designated by the same referecne nunper in the probe | n~-accordance wth
embodi ment i1 1 usthtF anoeB et =f ovhich argpsinilartehasepihitbe prabe
?ppl i c?tioR of eillii‘]_nﬂs'htﬁaté&eidr‘g F gfe Iumhmfmgel 4n fat@fdi@i@gﬁ})lae,nina tige £5Q
orm of coherent_light, in additjon.to that of, electrical and/ar
et seivAyeh L indus citartiife AR s Miacly en e
entirely or Partdaisyf Hhrednd6ss bf theupdobe aodetlsthitwidae tontibetive
layer 26 is reprgasedd eﬁs'@efi%@e& B Y Sahd NHdreiethe thﬁlr?:e'zs_i#’the

exaggerated with respect to t real Jproportions hetween I's thickness and
the di aneter of RTRP&¥T ACGAT4FIAE dHthoft Nenembposdent iddystrasedadn itate
upder st andi ng offF idurew rangemENt Henclehd tpnalkew ibee epadley apel applacation

of a mddi e por(dbAAF oY s SR, Ao RE DEnTRRAETns VAN £8s, Prplfidy R ERE

connector r 7F et T ephezent i thightonmeaddit ioh ttioe thppl ofaedectoichd
generators of p fa i€ o] t I 0 net.l .
25, o e ST UD ooy e e iy R Bt S,
and—of di f f er ent! PR i yIEch covars antirgly o pagdialiyr thenbedy(EBgure
9) and of two cross-sectionst adhdulad demotftad avht/ e Ciopdiveziv@ aagetlps

sh_ow‘det ails of itg“?:epresented in Figure 5 to have a thickness which is
' 15 exaggerated with respect to the real proportions between
“sthis thickness and the diameter of the different portions of
the probe, in order to facilitate understanding of the
| arrangement of the probe.
The energy applicator 78 represented in Figure 7.

20 to 11 has the general shape of a fork composed of a middle

' portion 70, two curved arms 78a and 78b and a cylindrical
connector rod 79 enabling electrical connection of the
applicator to the generators of pulses of electric current
and/or of electro-magnetic waves.

25 ' " The section of the whole of the applicator 78
(Figure 8) and of different portions of it, that is, of the
middle portion 70 (Figure 9) and of two cross-sections of
the arms 78a and 78b (Figures 10 and 11) show details of the
form of this applicator. : _

30 Apart from its particular shape, the aim of which
is to guarantee great safety to the user by limiting the
risks of injury and of irritation of the endonasal mucous
membrane, the applicétor 76 has an arrangement and operation
similar to those of the probe illustrated in Figure 5. 1In

35 particular it may consist of one single piece moulded from:
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probes illustrated in Figures 2 to 4 and in Figure. 6. For

-example, as shown in Figure 7b such a line for transmission

20

25

30

35

of energy in the form of luminous waves might consist of a
bundle of optical fibres 76, which is incorporated in the
body of the applicator 78 and connects the connector rod 79
to the free ends of the arms 78a and 78b by dividing in the
middle portion 70 into two distinct bundles 73a and 73b
which continue respectively inside the arms 78a and 78b cut
to the free ends 80a and 80b of the latter, coming to lie
flush with the rounded surfaces of these ends so as to :
enable there the outlet of the luminous rays conveyed by ~
these bundles of optical fibres.
The support 81 represented in Figures 12a, 12b
and 12c is composed of a central portion 82 and two side
portions 83a and 83b arranged on opposite sides of the
central portion 82 and movable in rotation with respect to
it about an axis consisting of a screw 84. _
The three portions 82, 83a and 83b of the support
81 are preferably realised in the form of pieces moulded
from plastics matter, for example, of an ABS synthetic )

Y

- resin, the surface of which is at least partially covered

~

”



The support: 81 represented in Figures 12a, 12b and 12c is conposed of a
central portion 82 and two side portions 83a and 83b arranged on opposite

si des 'of the 30 central portion 82 and novable in rotation with respect
to it about an axis consisting of a screw 84. The three portions 82, 83a
and 83b of the support 81 are preferably realised in the form of pieces

moul ded fromplastics matter, for exanple, oflln ABS synthetic 35 resin;

-the surface of which is at Ieast partially covered with an electrically

nductive layer, for exa er of petal such as silver, chrqm um
i mium okl 8 anBrEbata) ihnbostverlve Leknn ofRr anapate, § ThyeR

netal | i sation undfravmetaln suct hes nslll vatrgnickatomdrum Hf aluminium, fobwed or

endonasal probes [ e F

5, pass through rg gg R’S/’E ag%r e@%‘%@%@%@% aS?lugJehd%rn eﬁyele%g e pdor?;ffngdnesr
- 83a and 83b respe%@wUQIqrothermﬁbLﬁkﬂmts%m}Oﬂhe m ddl e portions 30a and 30b -

of the probes 8a and 8b areTﬂBréHSSHa§QIa§ré9e998§béﬁdtéb]éimifﬁﬂ‘¥%Eﬂﬁﬁﬂ“ﬂ
.the inner walls of the bores 85a and iﬂ EXEHFF are kew se covered with an
|

electrically conUU&FPvéSI59BFe§6HF€€t %aJP@S§C)W?&HQWWF%%P%RRk%%
the portions 83dabengs 88ha dhe &Didarctavge diayrertmvﬁdmg:dﬂtamtam ahd I83b

. likewise in elec 0 C h ers

and 83b. Thus t%ggégﬁg Qi? E’rect'? % @%?}P(\Qngp '?J e"ffeégqeir gne% s %b\slae a?had
proceedi ng from 30k efiethy prokeatda sand Qheamp@rmwd rSQacﬁtSortdhrhﬁe akilteh to
the inventiph, byjway Qbatllﬁ%ttEﬁ@si‘hﬁékoﬂah'l'%eo?“tlﬁg'tﬂﬁf@s Bsdmand85p which

transmtted to the r portion 89 of gte central ort

serves for the e?%%tf*%%ﬂlﬁﬁnﬁ@EFFBH Pothnan phechinl thPQqH?Qiﬁéﬁlﬁyefé
layers which covebnhéeteﬂObbecfiuéwmuiﬂto1%wwkswhtbhFuhweﬁsﬂﬁhﬁlnﬁrtidns 83a

si de portions 83§n§ng§€ Md@é%ix?etdg)é%f 95\,” ﬂ_(pq % q_l)%go 868261[}& 8b

in the bores 85a and f obes” 8a an
position with velykgréae éoca eelrioal heentact rv tlmntth@nd@lch covers the

15 portions 83a and 83b, Thus the pulses of electric current
or of electro-magnetic waves proceeding from the energy
generators of the apparatus in accordance with the
invention, by way of the transmission line 14 (Figure 1) may
be transmitted to the rear portion 89 of the central portion

20 82, which serves for the electrical connection to the line
14, out to the conductive layers which cover the probes 8a
and 8b. Thanks to the rotation of the side portions 83a and

. 83b as well as to the sliding of the probes 8a and 8b in the

N bores 85a and 85b the probes 8a and 8b may be placed in

' 25 position with very great accuracy so that their front ends
are in contact with the desired areas of the endonasal

= mucous membranes, as represented in Figure 12¢c. 1In
addition, as shown diagrammatically in dotted lines in this
Figure, the probes may be curled due to their flexibility,

30 so as to adopt the shape of the endonasal cavum.

The buccal energy applicator 138 represented in
Figures 13a, 13b and 13c has a shape which is partially
similar to that of a dental prosthesis. The central portion
139 of it is arranged so as to be able to adopt the shape of
35 the palate as far as the rear termination of the
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20 t o tdenEesEl vé Iﬁyegndonasal applicator illustrated in Figure 7b. The“’

nvention 151110 e TeSLELE S8k gy i FIERANT S0 nd g PGS and

described might possibly be equipped with one or more lines
15 for transmission of luminous signals, consisting,_for
. example, of one or more optical fibres or bundles of optical
fibres incorporated into the body of the applicator and
lying flush with the surface of it at parts corresponding

with the zones which are to be treated, in a similar manner
20 to the case of the endonasal applicator illustrated in
Figure 7b. '
The invention is in no way restricted to the
embodiments of the apparatus and of the probe or endonasal
or buccal energy applicator which have ‘just been described k;)
25 and it is clear that numerous other variants and:
combinations of these embodiments are possible as will
easily abpear-to specialists. - : : :
In exerting effects by means of the apparatus
which has just been described, of successive stimulations by
30 a signal consisting of a series of rectangular d.c. pulses
haVing a pulse width of 2 milliseconds with a frequency of
70 Hertz at a voltage of 0.03 volts, the duration of each
series of pulses being 15 seconds, a signal modulated
sinusoidally with a frequency of 50 Hertz, of. high-frequency
35 a.c. having a frequency of 27 Megahertz with a power of 500

I3



or buccal energy applicator which have just been described 25 and it is
cl ear that nunerous other variants and conbi nati ons of these enbodi nents
are possible as will easily appear to specialists. In exerting effects 7@ _
means of the apparatus which has just been described, of successive “d’
stinmulations by 30 a signal consisting of a series of rectangular d.ch 3
pul ses having a pulse width of 2 mlliseconds, with a frequency of 70 Hertz
~«gt ~a voltage of 0.03 volts, the duration of ®ach series of pulses being 15
seconds, a signal nndulated sinusoidally with a frequency of 50 Hertz, of.

hi gh-fre uenc f 27 wi th a power of
508 193 m | Yl"\%\glt' 12@%%%}9%% OUEFW%?%QI# o? thyegﬁﬁg{att gl at ed s:ognal
50 Volts), the Stinﬂétl WItabpnhea@qrehmf °lfh$ ofi YM&l being 25
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- radi ati on havin en 0 nan res a power o
mlliwatts, thi® g“??ﬁ:ﬂtaf :ggx gﬁ‘%cﬁfl & Lﬁfeét é\fg‘aif°I"0W*‘f'f’§q'ﬁency (1 to 160
Hert z), thesdumalvielemgtif oapmz.&artammeufesthilh & hpowkersofyread bei ng 30 seconds,
Chese three tyRaf;aheali (L ALANBE NGnk! AERGLELASHNILE) Yol t hoUT

i ntermedi ate 10 oppi g uration 0 20 mnutes, a
conbi nation is feeruanedd(lo °a1‘$0a\ﬁ(ﬁﬂ%hl @%&NF@HOGmfnaPh'éch@PWcﬂfs

eqwbl lblbrl ]ym etsm%cmﬂr.;gysﬂgaen Helifig rtfmrselai@?@st athese ?ﬂ*é'e' tcssuml resgl ting |
probably from 0 n .0 iul at i € ca ul ar C.
efectric pul segp apiong e”‘ghB F\F‘Zhalft%‘lﬁ}@ nge‘“ HB dg\% '%y the signal
at very | ow Lr etppgriey, tiard f@r antcdal idunationcof iss tarto mumnitleammt ory and
RO LE Ve, Qo ieh ¥ lobia it AnFavliaBl WRIGASUBU GhOut d to (e

féct of the stinu atl e radiatron Tromthe Ia er emtter. 20
Of course the appHYH Gguﬂwra‘é@oﬁ?aﬁ@@lw UpoR HAej A evesntatiNe be enpl oyed

for '"the appli eghipbri@h, GRRRItIRE prbbabiyatisM S hB8Y combination of
stimulations by the rectangular d.c. electric pulses and by

15 the_j:‘)i.gh frequency a.c. modulated by the signal at very low
freqixency, and of an action which is anti-inf}ammato'r.y and
reconstituent of the cellular functions, which may be
attributed to the effect of the stimulation by the radiation
from the laser emitter,

20 Of course the apparatus in accordance with the invention
may be employed for the application of combined stimulations by
other additional forms of energy, especially by stimulations by
fluxes from electro-magnetic of magnetic waves of very varying
characteristies, Similarly the aplication of the stimulations may

25 be carried out not only upon the endonasal mucous membrane or the
bucecal mucous membrane but likewise upon any other suitable portion
of the organism which is to be treated. |

30

35



ot her additional forns of energy, especially by stimul ati ons by fluxes from
el ectro-nmagnetic of nagnetic waves of .very varying characteristics.

‘Similarly the aplication of the stlnulatlons—n'ay——%——be—e&FH—ed out not

I\ ~upon the endonasal nucous menbrane or menbr ane but

! se upon any ot her suitable portlon of ?ﬂﬂi mm his to be
tYeéagted. 30 35 CLAI V5. 1. Ydn app rapeutic
treatment of living tissue by stinmulation by nmeans of pul ses of electric .
current Qr by neans of el ectromagnetic waves, conprising: a generator -7
for 5 ~di ng rectangular d.c. pulses having a pulse duration fromO0.5
to 5 m R secondsAntappavatusafer thethetrpaytiodregtimenioof Hvimg h a repetition

frequen%gst,éogp i Radidn E?%éaﬁs“%faptﬂ‘é‘aﬁr&t Qfecft% BhPehndi dh/Rkt ernating
current  havin afreciuenc frogm?20 to 10 ga hertz nodul ated with a

f r equen®y BFaTHoRLPLRSIER P 6’%%%"’%?56(%’@‘91'65‘ EH&r §SNeratef L0% ut her generat or
for gprogrevidingirectampmgnel. eC padsess haaing a pulseDdurations ffem BHpl ying the -

el oot 1| b0 S RLeANOL: 5o RBE! FAIPYREL) GaihS YO Wih g the

generators, 1 n successi ol to'a region of the l'iving = ¢
tissue repefdtionctregdenas frorz 10 to 100 HAntiappéraaEGBe@éOCIfarrred inclaimil,

wher ei n i&uﬁagﬁgﬁai@raaﬁngr@uﬁ@ﬁiaﬁdws@a @pém%gdrrm g@Rbl Pdo Means which can
vary the characterjsti¢s of th ?Fg} g%enerators. 3 An #
appar at geaterts poulated with; t EeTypePh ToRIskpn B3t i $00P e
- opergt i Heryz cam@acﬁadnet-cgetdmeatmaﬂ& tmdnmppg viegtrohagattHetwaeesgurrent and/or

et L RO Rk imdR el r S LEIViRG (HEAUBNE Uk SnE RRRIAY LADL S 1O prov e
t he out puts rom enera successi on or taneously. 25
An appaemqisoaga&meammm emtpwintrogt the giepsrators, 3in gwesessien Ae gener at Lo 3
of el eCkfrMRRARIsE tauelegionl Of tREOAVEANTiRNBCES BBRGAGIte9aVES having a
wavel ength whi ch corresponds with the visible band of the spectrum of
el ectro-magnetic radiation, .in.the formof a beam of coherent |ight.

15 2. An apparatus as claimed in claim 1, wherein the

generstors are operatively connected to control means which can vary
the characteristies of the outputs from the generators.

3. - An apparatus as claimed in claim ‘2, wherein the

20 generators are operatively connected to the means for applying the
electric eurrent and/or electro-magnetic waves by switching means
which is controllable to provide the outputs from the generators in
succession or simultaneously.

“y

25 4. An apparatus as claimed in any one of claims 1 to 3,

-/

wherein the generator of electro-magnetic waves is for producing
electromagnet waves having a wavelength which eorresponds with the
visible band of the spectrum of electro-magnetic radiation, in the
form of a beam of coherent light.

30
5. An apparatus as claimed in any of claims 1 to 4, wherein
the generator of electro-magnetic waves is a laser emitter which
emits a beam of coherent light,

35 6. An apparatus as claimed in any preceding claim, wherein



30 5. - . An’apparatus as clainmed in any of clainms 1 to 4, wherein the
generator of electromagnetic waves is a laser emtter _which emts a beam
coherent’ light. 35 6. An apparatus as clai-med I n any @
claim wherein 15 1 5 the neans for applying the
current and/or the el ectromagneti c waves consists of”mmmummm Fbe
having an elongate cylindrical shape with a blunt end

paratus as clainmed in claim®6, wherein thelﬁ)robe consi sts of one SI ngI e
piece noul ded from plastics matter, the outer surface of which is at |east
partially cove n I.C d Y, r as to
enabl e transm szllgo}rﬁneégs qﬁr p?f#m ca’lceu Pgs(r%? %‘gte\%&ﬁk%r?y?%gr &g @qut?et i on of
t he probe and lectro-megnetienwayes coadishy ofpn end@wuorfebﬁ)bﬁvmn%f t he

probe. 8. elongd¥s 2YARGRIGL? shap€! ited bine!@hdn 6 or claim 7, wherein

. the probe has a I|ne for transm ssion of |um nous signals, which conprises

at |l east one optical fibre incorporated into the body of 15 t he probe. 9.
An apparatus ag.claimed an aamarams aé ctdimedinl clainb 6, whereimthdproteans f or

appl ving the pUlseh 0forebel diidie gnagg{h%@()hoﬁmlsazsé HRENCLhE JRYPS 1S

c
an endonasal app I ca E forij par at us
claimed in cl alw@cmryhmh g aipiﬂﬂséat)@rtl%léﬁs‘F%‘t%‘eéf Wbtrﬂ’eagl ﬂgPé’"ﬁ?’éBe

roul ded from pl@widuesiveaidys anwahgéu 58 £&PHPARGIOMtransthiddion epMEini on of two
curved arns and_a connector é s at .l east

outer su face
partially 25 <BCHIEFLUFEN ﬁ“&!?%‘bt%ec'é\?%“ er r?&ﬁ'&‘f’f‘v%‘m%"ygfm%%&ﬂf’u%g
transm ssipm offrant endcpontborc byr way dfeavmz&mle lportimmnef ttbe prodbeand t he
respective free ends of the arns. 11. An apparatus as clainmed in
cl arm 10, wherein the 30 applicator has a line for transm ssion of :
| umi nous si gnal®&, which é@ngmes'esusaaam\mnee%#n ehrim: B of plaims i MhEFRIY at ed

into the body Ghe probe has a line for transmission of luminous signals, which
comprises at least one optical fibre incorporated into the body of
15 the probe.

9. An apparatus as claimed in any one of claims 1 to 5,
wherein the means for applying the pulses of electric current and/or
the electro-magnetie waves is an endonasal applicator of fork shape.
20 .
10. ~ An apparatus as claimed in claim 9, wherein the
applicator consists of one single piece moulded from plasties
- o matter, which is composed of a middle portion of two curved arms and
A a connector rod, the outer surface of which is at least partially
25 covered with an electrically conductive layer enabling transmission
of an electric current between the connector rod and the respective
free ends of the arms.

11. An apparatus as claimed in claim 10, wherein the

30 applicator has a line for transm_ission of luminous signals, which
comprises a bundle of optical fibres incorporated into the body of
the applicator and divided into two bundles which extend
respectively into the arms:', the free ends of these two bundles lying )
flush with the surfaces of the front faces of the free ends of the

35 arms so as to enable the transmission of luminous rays between the



- the-applicator-and divided into two bundl es which extend respeéct i‘vel y into

the arns, the free ends of these two bundles_lLying flush with the surfaces
he front faces:-of the free ends of the 35 arnms so as to enable the
m ssi on of | um nous rays between the ”mm"m "l")"mr connector rod
he front faces of the ends of the arms. paratus as
chaifred in any ane of claims 1 to 8, 5 wher &in“thered i € a*support which
enabl es si nul t aneous appl-i cation ‘of - t¥® endonasal probes of stiletto shape
in the endonasal : cavum 13. An apparatus as .clainmed in any one of
cl ai ns 1 ei r n e _glect nt and/ or
the 10 é?ect rc‘(,’)\f‘% ﬁe%tn%ggvﬁggéc%‘%sf th 9a‘%)uc")glt‘ﬁgpép &cg é?’gvm _
conpri s@sms. ceritral portion arranged so as to be able to adopt the shape of -
the palate, a front portion conprising a clip for attachnent to the '_

I nci sors and a.portion for connection.to the r}erators of pul ses of -
el ectri d2eurrent ARIRRAr8tuasceladmad jBiaW 98¢ of gaies 11ip 8, An :
appag at uﬂme&slmltaerﬁéds iansapporm whichveaablies sihaltancoat spmpldatddmofhas at

| east o I QL L, S L, NQu ’ , consi sts of at

| east oggmo%{gg a* %'ggggnr?goértgfc}ertg{’ %HBL';S‘ &ef%ggﬁk%gl‘bﬁgggﬁof t he applicator
and |ying flush vmth the surface of the central portion so as to enable

tranmsi ggion of tjg dmrawa§la9m& b@ta\weéhet be &Qﬂﬂﬁfitﬂf sportion and the
surface of the central sal pr obe which

|
fornms i MRETEMAPEBERRS %" |°1?p X‘anﬁhf e’c‘??é"‘r?eﬁﬂ%’ef‘ﬁ)ra"éizﬁﬁ' JPRg the pul ses of
elergri elewbemhgaaﬁhowube cehsists offegbatesl usayldasatioo Whmhendonasal mucous -

menbrang, fpr?seQaé get’?xftﬁafgﬁpt;{:ﬁ'é}ga %%ngg'fs E’?q“% op@MieSts of an (o

electrlca nsul surr eas one ine Tor 30
t ransmi §§&B¢1 fo the es@tlﬁQ‘,aP Eriogh apar tion cszmplresass g dipl fe for tranni ssion of

el ect roqewa{m&tw@aqs.el thdi§ét st &sdna%omb@am céon@.eearoﬂnio lthght, a front
portlon whi ch co ' ses ?&I} {ﬁctrlca con éﬁ/e t ubul ar FI ece connect ed
to a fiBEPeRAtPrdoL; RRISES R FifctricafURs é&?%l‘ealnag ghal s and
havisng paess.ng through it a

14, An apparatus as claimed in elaim 13, wherein the buccal
applicator has at least one line for transmission of luminous
signals, which consists of at least one optical fibre incorporated
20 into the body of the applicator and lying flush with the surface of
the central portion so as to enable tranmsission of the luminous
signals between the connector portion and the surface of the central
portion, ' .z

- -

25 15. An endonasal probe which forms'i_n the apparatus as in-
claim 1, the means for appllying the pulses of electrie current

=

and/or the electro-magnetic waves to the endonasal mucous membrane

of a patient, comprising a middle portion which consists of an

electrically insulating sheath surtounding at least one line for
30 transmission of electrical signals and at least one line for

tranmission of electro-magnetic waves in the form of a beam of

coherent light, a front portion which comprises an electrically

conductive tubular piece connected to a first end of the line for -

transmission of electrical signals and having passing through it a |
35 first end of the line for transmission of the beam of ecoherent light

-~



35 first.end of the line for transm ssion of the heam of coherent Iight
17 and a rounded tip of matter which is transparent or translucent to
radi.ation transmitted by the line for transmi smiﬂ"ﬂ“’"ﬁﬂﬂ ’ ght,
tubul ar piece exhibiting an annular wall which r mui"l es f
between the wall of the insulating sheath and 5 *that of the ttp, and &
rear..portion. which conprises an electrically£onductive tubular piece
eonnected to the other end of the line for transm ssion of electrical
si'gnal s and having passing through it partially the other end of ‘the line

for transm ssi gihdoh mmaéemapldfghtaxtérhwméraﬁé Qfaxhspaeeherom frahlgentgode: a
central bore i the

b t
per pendi cul ar t ¢ f3 5%%’ ?%Pu"esﬁébq%élegx g‘ﬁt ﬁ@gl 1 ﬁn%?“csfsﬁggf "fﬁﬁaem‘
anot her |ine f dighty, attisi Boudar piecoleshibiitingi gtntanmmr wall whih appainst us
-~ for the therapglpCafd Q?ésn?ﬂfsholg (}lﬂevénngilél'avall tdfsﬁ}ﬁeupéﬁlﬂxng"gr@ta'tﬂrhrm/ means

of pulses of electric current by nea ectro- neti c waves,
substantial?y dbapefeithe cFéB(:lal“Ee%I nger H?°r1'éf°é‘r #hiegh t‘%S’"FR"giﬁseaE elgatrieallires 2

to 4, Figures Fnoa.adcﬁ,vel:tumm&ﬁ pledd chhnedle@Ute tﬂt@ othler Rrglibe the Nhetfoe
draw ngs. 20 -

h f f
electric curr er{f aﬁﬂmsﬁ}(’"t RE &eggs Fm{]mgr%‘s génr%atﬁa%&n%][ ﬁ%e

denerators of gartipplyr dhesother emd afhehepine ifor ttraasmigsionodf |dohengnt i ssue
by stimulation yereens ofiiBpl 55 frm%ﬁq{%%'ﬁlsﬂw re'?:ten@{hg/ Bbréoxn”ﬁ?éqs of

et ectro-magneti C WAVES, substanti a reln descri b
reference Y Fityhples piees in %%&%scrssmcbwwgm%dwu% t_L°l ﬂ%ﬂg&ﬁ 8912 or

Fi we 13 of th@aBieWinngpticdl joint to be formed with another line for
transm:ss:on of coherent light.

16. An apparatus for the therapeutic treatment of living

15 tissue by stimulation by means of pulses of electric current and/or
by means of electro-magnetic waves, substantiaily as herein
described with reference to Figure 1, and Figures 2 to 4, Figures §
and 6, Figures 7 to 11, Figure 12, or Figure 13 of the drawings.

20 7. A probe which forms the means for applying electric
current and/or the electro-magnetic waves output from the generators
of an apparatus for the therapeutic treatment of living tissue by

. stimulation by means of pulses of electric current and/or by means

TN of electro-magnetic waves, substantially as herein deseribed with

= 25 reference to Figures 2 to 4, Figures 5 and 6, Figures 7 to 11,
Figure 12 or Figure 13 of the drawings.
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