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[57) ABSTRACT

A non-invasive thermotberapy technigue for relieving
pain and cbtaining other beneficial effects. In this tech-
nique, the skin surface of a patient overlying a problem
region such as an arthritic joint is scanned by a corona
discharge beam smanating from a discharge slectrode
to which is applied pericdic bursts of radio-frequency
energy whose repetition rate is at a sonic frequency and
whose peak amplitude is such as 10 cause a coroos dis-
charge. This energy is denved from a radio-frequency
carrier generator whose operating frequency is prefera-
bly in the range of 100 1o 300 KHz. This carrier is aver-
medulated in amplitude at 2 sonic rats, whose {re-
quency is preferzbly in the 3000 to 5000 Hz range, so
that the carrier is interrupted periodically w produce
the bursts.

T Claims, 4 Drawing Figures
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COROMA DISCHARGE THERMOTHERAPY
TECHNIQUE

BACKGROUND OF

1. Field of Invention:

venbion relates generally 1o .hi:rr:c-:n-:.a.p:..
:1.1 f particular to a nan-invasive technique for reliev-
ing pain and obtaining other salutary effects in which
the glan surface of a patient overlying a problem region
is subjected 10 a corona discharge beam derived by
periodic bursts of radio frequency energy whose repeti-
tion rate is at a soaic frequency.

2. Starus of Priar Ar:

The term "p:u:-l::l"'l region™ as used herein refers w a
szt of muscles, an arthniic jont or any other site under-
Ving ‘.h skin of a pauent which is causing difficulty and

& lends itself to treatment by thermotherapy.

INVENTIO

The interior of the human ‘::-L:s:.iy has a normal tempers 2

atare level which s useally said to be 98.68° F. But actu-
.1i|'~'. in the course of & Ia=hour b body
temperature rises above or falls somewhat below this
sominal value. Body temperature is determined by the
ationship existing betwern the amount of heat
nally generated, which depends on basal metabolise
and the amount of heat escaping from the body, Addi-
.|¢|:a.. heat is produced as a result of muscular activity,
this being dissipated by 2o increase in radiation, condus-
tion or evaporation rom the skin surface and by more
rapid and desp breathing, I the '.".n::l.t produced by th
body surpasses heat losses therefrom, this gives rise o
fever.
Mledical practitioners since anshent tifmes have known

seful in the

that the applicaton of heat to the body 15 v
ef of muscle sorensss and viarions aches a.n::l pains, as

well as in the treatme cenain pathelogical condi-
tions. Thus the use of heat for the treatment of arthrit
and other aboormalities 15 now commonplace. Hot

watey bortles and electrical heating pads are in wide- 0

spread use, not merely to provide warmth, but aiso (o
afford a degres of relief or therapy Fn-' varnous condi-
tions. In applying heat to the surface of the body, ons
roay €0 30 by convecton, by direct contact with z
warmed substance; that is, by conduction, or by radiat-
ing energy into the body.
As pointed out in chapter 10, “Therapeutic Heat"

the text Therape: r:'ea: and Cold, edited by Justus F
Lehmann and pe ned in 1982 ‘.':n- ‘-u’r....n.r::s and Wil
kins, it is 5'::-:.:.. ] .Lu::p"-..': that beat produces desic-
able therapeutic effects, for it increasss i
of collagen tissves, it decreases joint

relief, Moreover, heat 1
spasms, it aids in the resolution o
trates, edema and exudates, an

e exact physiol

plied heat creates sooik
mown. However, Tegar

within

'm:' i, A% a con

umuaiztior

dilation r,.s:."ls in i

noroved o

cyles and antibodies are car-
1on being heated.
A technigue in acy ance with the invention makes
use of conversive heating which tnvolves the transfar-
some other form of energy into heat. The
wmenly used sources of such energy are radio
waves io the short wave and microwave bands of the
electr Gmagnelc wave spacirum, and wltrasonic enerey.
Shortwave diathermy uses radio waves in the 10 te 100
MHz frequency range, the human tissues being treated
with high- I"I:':..'J'.‘.:":} current, gither by way of inducuon
of cond on, In microwave diathermy, the *’ruql.ﬂuv
is wsually about 2300 MHz. While shorrwave diathermy
tends to spread widely in the bodv Ussues, micTowaves
are quasi-optical and can be focused and directed for the
heating of small selectve areas
Ultrasomic therapy employs high-frequency sound
waves, but this energy is selective in its beating proper-
ties. Because ulrasonic energy is reflective at interfaces
in the body, in excssive dosages it mav be destructive,
The present Invenoon involves a therapeutic tech-
ye in which 2 corona discharge beam is crasted by
Iying w a discharge electrode bursts of radio-fre-
energy whose repetition rate is at 3 sonic fre-
ence of backgroun est are the Di Mino
Mos, 3,676,633 and 3,617,684, in which a corona
jarge beam 15 applied to 8 pesistor io 4 panted cir-
cull 30 as o change the ohmic value thereof
patents, however, have nothing to do with thermother-
apy.
Also of backgr
Pat. MNo. 4

APY LEC

und nterest is the Hanee et al. U5,
368,410, which discloszs an oltrasoond thes-
que in which the ulirasound encrgy is pulsed.
In the Kuris et al. U.S. Pat. No. 3,980,906, ultrasonic
energy modulated at & sonic rate is applied to a vibrat-
ng toothbrush or razror. And in In :u:-ck. U.5. Pat '\c.
3, non-invasive neurosurgery is perf
using two ulitasomc beams 1o create a low fn:q:-:-:'.,'-'
beat PArTEMmL
Also i the feld of uwltrasonic therapy, we find the
MNos. 0 Kofsky et al, 4,177,819 Nemis,
aod Griffith, Jr., 3,096,768,

SUMMARY QF INVENTION

the foregoing, the main object of this §
veatien 15 o provide 3 thermotherapy techniqoe for
relizving pain and obtaining other beneficial effects by
X 5 the skin of a patient .!l an area mcr '-l'll‘lg a
problem rrg‘:nr‘ with a corona discharge beam derived
I-‘l:r""'l a low radi "“—‘FI:""“ noY POWeEr 0urce, the corooa
peam having oo adverse effects on the pa-

as used herein refers

f specinum wiich lies

requency range nofr-

ommunieanon. This low

eserved for radio teleg-

& besn used in diathermy.

e particulacly, an object of this i mvention is 1o
= 4 fec .y _.\..' '_: al -
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o
clectrode and impinges on the skin 1o be absorbed by
the underlving tssue of the patenl and converted intg
therapeutic heil.

The corona discharge beam is dertved from an en-
ergy generating unit in which a low radie-frequency
::.r'-ir_: relatively low power 15 i.!'\-'l::.'l:l':ldl.' ated by 2
sonic frequency signal to create periodic bursts of radio-
,;nq;.m._y energy whose repet v rate i3 at the sonic
frequency and whose peak amp ¢ is such as (o cause
a corona discharge.

QUTLINE OF DRAWINGS

For a better unu*rstanc....g of the invention as well a3
other ub;:r.‘..& and further festures thereof, reference s
made to the following detailed description 1o be read in
conjunction with the accompanying drawings, wherein:
G. 1 illustrates the basic components of the system
used in practicing a the :ﬂﬁc.h:r::pv technigue in aceor-
danee with the invenotion;
F163. 2 is & block diagram showing the various stages
of the energy-generating unit mcluded in the system;
strates ! the -.a.:u--.c-':r. o :;".: power applicd
5] N‘l¢ discharge clecirode included in the system; and
FIG. 4 shows an ive form of probe k
mulitple electrodes.
DESCRIFTION OF INVE
he Basic Techoigue:
rring now to FIG. 1. a technique in accordamce

ith the invention makes use of an c..c Ey-generaung
unit 10 which vields pencdic l::urs:s aof radio-frequen

NTION

energy whose repetition rats is at & sonic frequ
This energy 15 applied via a flexible wire 11w ah
beld probe 12 having 2 pointed ...-s-_..a.r,,-: clectrode 12A

fram which is projected o0 ona discharpe beam
'\c-,.cn Bis ::||r¢'" d toward and impinges on &
34 % 3 problem
.n:-potc.:-':.r:-u-:l-‘: poed within a fe 1
meters of the sidn, the distance betwesn the tip and L
skin being such that the corons discharge beam im-
pingss on the skin 1© be absorbed by the underiying
tissne of the patient and converted into therapeutic heat
The zone of '-.mpwg::,-.:.—:. becauss of the corona dis-
charge beam, is small, and in order to wradiate a rela-
tively large skin ares, the beam is scanned over this area
5o that the eatire problem region thecebelow B sub-
jected to treatmen
A corona discharge 5 a highly scuve giow region
SUTTOUR Kng a dischargs slectrode. When the elecirode
52 DCI::‘..."-.‘. wire g in the present casL, LRI gLow Fegan
extends a shom dissance l'r"\-'l;‘l'd this PO -’tlﬁ'l-r g
the wire is negatively charged, the free electrons in the
air in the region of the ntense n:u:-..,r' field surrounding
the wire 5:;".5- ensrgy in this fisld to ,,.cﬂUc positve
ions and other electrons by collision. , these new
] rated and produce further joniza-
| cumulative process resulls in an electron
avalanche in which the positive ions are acceslera
toward and bombard
queace of such iomic
irons are ejectied
sustam the coroos disc A
W"!-:'* the '-'c,.az,.. up'.*:i:';. 1o the c'.is.-;'
exceeding U
£ 15 rmaint L.':::..‘. £ g
cauts 2 spark
ona dischs

stable corona dischar s

but below the level resulting in 2 spark dis-

= continuous application of a low radio-frequency
vely low power will not resalt in 2 co-

because in the energy-generanng

yus radic-frequency casrier is pro-

noshock ";'LCI..,. & ank .:o il included

ergy CGenerzting Uni
Referning now 1o FIG & energy gemerat.ag unit
10 includes a .-E"‘-'\-' radio-frequency generator 15 produc-
ing 3 carvier in the frequency range of "'IIUII 1o
300,000 Hz In practice, this gl:"ut'-.u:rr s frequency
controlled by a2 D;J.'.:A."CI::!._' erystal oscillaer opera
at, say, 200 FHz, the carrier generator also bemng stabi-
lized as (o amplimde. A conventional low radio-fre-
quency generator may be used for this purpose.
Also included in the unit i jo=frequency gener-
ater 16 opers in the frequency range of 3000 1o 5000
c signal. This is ampiified in a
io a coupler 18 which is 30 con-
¢ generator 15 1o effect ampli-
F carrier. Audio oscillater 16
¢ a shiclded, solid-state, ransistorized gener-
5 & steady menovalent rgr:u.j with toler-
A0CES &5 e standards will allow. :'u:'.".p| .
fier 17
Ia;:nr._ the amplituds of the radi
n acscordance with the sig-
< wave containing side bands
ence of the earrier and
[FRe =x “M" iz zer0, 0O
carmer. Where,
% madulation), then in the case af
enve ﬁp: of
value of its unmod
f, the carries
dulated, as a consequenes of which the carrieris
pencdically 1 d at a repetition rate in accor
dane = audio-frequency signal.
] invention, as shown in FIG. 3, the
C iz overmodulated "\"-' thiz
is resulting in ->c.|-:\c||,.
eQUERCY &0
c frequency.
geperator 15 are :|;:l"-||4-'I
r 19 1o 2 tank coil 20
ed to an putput coil conmect

lead 11 to prabpe 12,

conveyed to th

(s = gilal

Because tank coil 20 is .'.i'u:s:'x BXC .l:d by the bursis Py,

,.,,:.. . "_:l'\'! a 'llgﬂ peak ampli-
1red carona n:'l.s.::'.-l.rgc H=}




=]
arthritis condition, will minimize the swelling, and (hat
2 marked reduction in swelling will be experienced
about 24 hours after such exposure.
While there has been shown and described a pre-
red embodiment of a corona discharge thermother-

apy technigue in accordance with the invenuon, it wall
be appreciated that many changes and modifications
may be made thersin without, however, departing from
the esseaual spirit thereof.

I elaim:

1. A non-invasive thermotherapy technigue for re-
lieving pain in a problem region of the heman body and
obtaining salutary effects, said technique comprising the
steps of

A. continuousiy generating a radio-frequency carmier;

B. overmodulating said carmer with a sopic fre-

gquency signal to producs periodic bursts af radio-

frequency ensrgy whose repeltion rate is deter- 3

mined by the sonic frequency;

6

C. applyving said bursts (o a discharge slecireds o

produce a corona discharge beam; and

D. directiog said beam o impinge on the sikin surface

of a patient overlying the problem region.

2. A techoique as set forth io elaim 1, wherein said
carrier i in the low-frequency radio rangs.

A techoigue 23 32t forth ia elaim 2, wherein said
carmier frequency is about 200,000 Hz

4. A techmique as set forth in claim 1, wherein said
sonic frequency lies in the range of 3000 to 5000 He

5. A techrique as set forth in claim 1, wherein said
radio-frequency carmer i producsed by generating a
carnier whose power 15 about 10 warts

6. A technique as set forth in claim 1, whersin said
bursts are applied to an electrede which 15 & pomnted
wire 10 create & single corona discharge beam.

7. A technigue 25 set forth in claim 1, wherein said
bursts are applied to an electrode constituted by a clus-
ter of pointed wires to create multiple corona discharge
beams.
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