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6 Claims.

This . invention relates to a system of dia-
thermy or short-wave radiotherapy.
On object of this invention is to improve the

present system and -apparatus for curing certain -

5 diseases by the use of short wave radiotherapy
apparatus.

Another object of this invention is to reduce the
risks which are ever-present to the patient while
being treated. .

10 A further object of this invention is-to provide
a means whereby undesired radio frequency ra-
diation may be minimized. ’

A feature of this invention is the relatively low
voltage required in the lines connecting the radio

15 frequency generating apparatus to the appli-

cators.

The present system of radiotherapy in its or-
dinary routine use is subject to several objection-
able defects, such as the burn hazards to the

20 patient’s skin, and also various insulation diffi-

culties are freqently encountered. Also, the long”

cable generally employed gives use to undesired
radio frequency radiation. . :
Briefly, this invention comprises a radiotherapy
28 machine as is well known in the medical science,
’ the machine being altered in such a manner that
the output portion or the high frequency reson-
ating system is divided into two parts, so that the
cable connecting from the machine to the appli-
30 gator or applicators is maintained at a low volt-
age by means of a low-loss cable or cables, the
other portion of the resonant circuit being com-
pleted at the applicator or applicators, by provid-
ing lumped inductance for magnification of the

35 yoltage at the applicator or applicators.
This invention will be best be understood by

referring to the accompanying drawings, in

which:’ . .
Fig.1is a circuit diagram of this invention;
49 Fig. 2 is a sectional detail of an improved appli-
cator; )

Fig. 3 is a front elevation of Fig. 2;

Fig. 4 is'a sectional detail of an improved small
applicator; while ' -

PFig. 5 is a sectional detail of a modification of
Fig. 4.

Referring now in detail to the drawings, 1 in-
dicates an alternating current source which- is
50 connected at terminails 2 and 3 to the diathermy

machine 4 which contains the high frequency
apparatus, such as oscillator tube 5, primary in-
ductance 6 and resonant tuning condenser 7. An
output coil 8 is grounded at the center point 9 and
55 its ends are connected to output terminals -9

45
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and Il. The inductance and the capacitive
values of members 6, T and 8 are so chosen that
the output voltage at the terminals 10 and 11 is
substantially reduced below the voltage across 6. .
In order to keep the radiation energy.losses at &
2 minimum, terminals 10 and {1 are connected
through a low capacity cable 2 to the applica~
tors 13 and 14. Applicators I3 and 14 are each
identical in structure and are shown in detail by
Figs. 2 and 3 in which an outer pear-shaped cas- 10
ing I5% which is made of any suitable insulating -
material, such as hard rubber or any phenol con-
densation product, for example “Bakelite,” con-
tains the resonating portion of the radio fre-
quency eircuit, including a condenser plate or
electrode .16 and inductance 11. The condenser
plate or electrode 16 is secured in the flange-like
portion 26 in.the front of casing 15 and is re-
tained in place by a groove in said casing. The o
condenser plate is covered in front by a thin in- &0
sulator (9. Inductance {7 may be supported by
a stud-like metallic member 20 which is fas-
tened to condenser plate 16 in any suitable man-

ner, such as by riveting at point 2f. The other

end of inductance-coil 17 is secured by an insul-
ating stud 22 which is fasténed to the end por-
tion of casing 15 at peint 23. The inductance 11
and condenser electrode 16 are connected to the
machine 4 by a lead or conductor 24 which is
secured within the high frequency cable 12, ca- 30
ble 12 being securely fastened to a point 25 on
casing 15. Flange 26 on the casing {5 serves to
space the condenser plate 16 from the patient’s
body and is provided with slots I5a and means for
holding the applicator to the patient, such as by 35
the use of straps 21 passing through slots I5a.
Pig. 4 shows a single electrode system utilizing
a smdll cylindical électrode which is especially
suitable for treatment of highly localized ail-

- ments, such as dental or other oral afilictions. 0

The small electrode system comprises a cylinder
30 of insulating material having a bushing 3t
also of insulating material for mechanically sup-
porting an inner centrally located applicator tube &
32 which is of low loss insulating material and
serves the dual function of a handle and a wind-
ing form for the coil 33. One end of coil 33 is
connected to an output lead 12, the. other end
terminating at the metallic electrode 34. As one 50
of the ends of tube 33 is open, a mica safety disc
35 is provided to protect thé patient from coming

in direct contact with metallic electrode 34.

Fig, 5 {llustrates another embodiment which is
a modification of Fig. 4 which is simple in iis 56
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.insulation losses.
‘of a low capacity flexible cable for connection

2

general construction; It comprises a glass tube

- 36 open at one end and closed at the other. The

open end is closed by an insulation member 37 of
high grade rubber having an aperture 38 for sup-
porting a heavy self-supporting coil 39 which is
terminated with a curved or semi-spherical elec-
trode 49. '

The operation of this improved system is sim-
ilar to that of any well-known diathermy ma-
chine, except that the magnification of the volt-
age is maintained chiefly at the extreme end of
the applicator, instead of in the machine itself.

- The applicators serve to resonate the output cir-

cuit and the voltage is built up in them rather
than in the machine so that the connecting cable
or cables' may be held at a relatively low poten-
tial thus protecting both the patient and the
physiclan operating the same, as well as reducing
This makes possible the use

from machine to the electrodes. Undesired radio
frequency radiation which causes disturbances in
local radio receivers is also substantially reduced.

While only a few modifications are shown, it
is distinctly understood that the construction is
capable of taking other forms and should not be
limited to the forms shown, except by such limi-
tations as are clearly imposed in the appended

. claims.

‘What is claimed is:
. 1. A short wave radiotherapy system compris-
Ing a source of radio frequency power the output
source -of which comprises a pair of terminals
maintained at & low potential point, an appli-
cator comprising a bell-shaped insulating casing,
having a flanged end with means to fasten said
applicator to a portion of the human body, a
lumped inductance within said casing, a support
member for said lumped inductance located at

one end of said insulating casing, and a con-

denser electrode connected in series with said
lumped inductance and located within said casing
at an end opposite said support member.

2. A short wave radiotherapy system compris-
ing a source of radio frequency power the output
source of which comprises a pair of terminals

‘maintained at a low potential point, an appli-

cator comprising a bell-shaped insulating casing
having a flanged end, a condenser plate mounted
near said flanged end, and means for fastening,
spacing and insulating sald condenser plate from
a portion of the human body, an inductance con-
nected in series with said condenser plate and
supported at an end opposite said condenser plate
within said insulating casing. .

3. A short wave radiotherapy system compris-
Ing a source of radio frequency power the output
source of which comprises a pair of terminals
maintained at a low potential point, applicators
respectively connected to the respective ones of

.the output terminals of said source of radio fre-
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Qquency power which is maintained at a low po-
tential point, each one of said applicators com-~
prising an insuiating casing, an inductance coil
within said casing, & condenser plate located at
one end of said. casing and supported thereby
said inductance coil and said condenser plate be-
ing connected in series so as to form a resonant
circuit, and an insulating cover surrounding the
front portion of said condenser electrode.

4. A short wave radiotherapy system compris-
ing 2 source of radio frequency power the output
source of which comprises a pair of terminals

maintained at a low potential point, applicator-

respectively connected to the respective ones of
the output terminals of said source of radio fre-
quency power which is maintained at a low po-
tential point, each one of said applicators com-
prising an insulating casing, an inductance coil
within said casing, a condenser plate located at
one end of said casing and supported thereby,

said inductance coil and said condenser plate be--

ing connected in series so as to form a resonant
circuit, an insulating cover surrounding the front
portion of said condenser plate, and an insulating
spacing rim portion extending beyond said con-
denser plate. ‘ .

"~ 5. A short wave radiotherapy system com-
prising a source of radio frequency power the
output source of which comprises a pair of ter-
minals maintained-at a low potential point, ap-
plicators respectively connected to the respective
ones of the output terminals of said source of
radio frequency power which is maintained at a
low potential point, each one of said applicators

' comprisinig an insulating casing, an inductance

coil within said casing, a condenser plate located
at one end of said casing and supported thereby

. said inductance coil and said condenser plate be-
-ing connected in series so as to form a resonant

circuit, an insulating cover surrounding the front
portion of said condenser plate, an insulating
spacing rim portion extending beyond said con-
denser plate, and fastening means secured to said
insulating rim to secure and space said condenser
plate from a portion of the human body, -

6. A short wave radiotherapy system compris-
ing a source of radio frequency power the output
source of whicp comprises- a pair of terminals
maintained at a low potential point, an appli-
gator comprising a bell-shaped insulating casing
having a flanged end and a pair of slots located
thereon, a condenser plate mounted near said
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flanged end, and means for -fastening, spacing .

and insulating said condenser plate from a por-
tion of the human body, a pair of retaining mem-
bers located in said slots, an inductance connect-
ed in series with said condenser plate and sup-
ported at an end opposite said condenser plate
within said insulating casing.

- JARRETT L. HATHAWAY.



