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This invention relates broadly to electrica-l therapeutic 
devices and more particularly to an improved means for 
heating an internal electrode for use in electro-therapy. 

This application is a continuation-impart of my appli 
cation Serial No. 14,616, filed March l2, 1948, for Elec 
trical Therapeutic Devices and now abandoned. 
One of the objects of my invention is to provide a con 

struction of internal electrode for use in electroetherapy 
which includes a spark generative -of heat and having 
means for conducting the heat developed by the spark dis 
charge into the hollow interior of the internal electrode 
for conduction through Athe wall thereof and application 
over the external surface of the electrode to the patient 
under treatment. 

Another object of my invention is to provide the con 
struction of an electrical therapeutic device in the form 
of an internal applicator having a thermal switch in the 
interior thereof operative to successively make and break 
an electrical circuit through a reactor from a power 
supply system producing successive spark discharges at 
periodic intervals generative of heat and including means 
for conducting the heat from the spark discharge through 
the walls of the applicator. 

Another object `of my invention is `to provide a con 
struction of internal applicator having a hollow interior 
enclosing a thermally operative periodic switch including 
a pair of spark electrodes having means associated there 
with for conducting heat generated by the spark discharge 
to the interior Walls of the applicator for distribution over 
the exterior walls thereof. 

Other and further objects of my invention reside in a 
construction of periodic circuit make and 'break device 
for internal electrodes and an associated magnetic re 
actor as set forth more fully in the speciñcation herein 
after following by reference to the accompanying draw 
ings, in which: 

Figure l is a schematic diagram of the electrical circuit 
through the internal electrode and associated magnetic 
reactor in accordance with my invention; Fig. 2 is an 
enlarged longitudinal sectional view through the internal 
electrode and the 4thermal controlled switching system 
arranged in accordance with my invention, the parts of 
the switching system being shown in elevation; Fig. 3 is 
a view similar to the view shown in Fig. 2 with the parts 
of the switching system illustra-ted in section; Fig. 4 is a 
View similar to the view shown in Figs. 2 and 3, but 
illustrating the parts of the switching system in top plan 
view; Fig. 5 is a transverse sectional View taken substan 
tially on line 5--5 of Fig. 3; Fig. 6 is a transverse sec 
verse sectional view taken substantially on line 6-6 of 
Fig. 3; and Fig. 7 is a transverse sectional view taken 
substantially on line 7--7 of Fig. 3. 

Referring to the drawings in more detail reference 
character 1 indicates the hollow internal electrode of my 
invention formed from heat insulation material and hav 
ing a hollow interior 2 and a tubular shank 1a terminat 
ing in an end portion 3 through which the ñexible cable 
4, which houses electrical conductors 9, '10 and 111, 
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enters. Within the hollow interior 2 of internal electrode 
1, I provide the bimetallic strip 5 capable 4of being tiexed 
upwardly under conditions of heating and capable of 
quick restoration to a normal horizontal position upon 
cessation of heating. The bimetallic strip 5 carries a con 
tact 6 at the end thereof adjacent the hollow interior end 
of internal electrode 1. A sheath of insulation material 
7 surrounds the bimetallic strip 5 and over this insula 
tion material 1 provide a heater wind-ing 8, one end of 
which connects to the electrical conductor 9 and the other 
end of which connects to contact 6 on bimetallic strip 5. 
The bimetallic strip 5 is electriallcy connected at the end 
`thereof remote from contact 6 with electrical conductor 
10 which connects through the magnet-ic reactor 12 with 
one side of the power supply 14 through control switch 13. 
The electrical conductor 9 leading from the heater 

winding 8 connects to the same side of the power supply 
14 as indicated at 9a with the magnetic reactor 12 dis 
posed between the connection 9a and the electrical con 
ductor 10 leading to bimetallic strip 5. The opposite side 
of the power supply 14 connects through electrical con 
ductor 11 with adjustable contact 25 aligned with cou 
tact 6. Upon closing switch 13 heater winding 8 is ener 
gized due to the normally closed path through contacts 6 
and 2S leading to the power supply, whereupon heat is 
supplied from winding 8 to the bimetallic strip 5 result 
ing the differential expansion of the bimetallic parts of 
the bimetallic strip 5 and the displacement of contact ii, 
away from contact 25, thus resulting in the breaking of 
the circuit between contacts 6 and 25 and the production 
of a spark discharge which is utilized to convey heat to 
the interior of electrode l. The electrode 1 is accord 
ingly elevated in temperature for application of heat to 
a patient. After the contact 6 separates from contact 2S, 
the circuit through the heater wind-ing 8 is open, thus 
`enabling the birnetallic strip 5 to cool. When cooled, the 
`b'unetallic strip 5 restores the contact 6, closing contact 
Z5, reenergizing heater Winding 8, and recycling the 
process ̀ steps hereinbefore cited, thus continuing to impart 
heat t-o the electrode 1. 
The transfer of heat from the spark discharge, between 

contacts 6 and 25, is facilitated by the mounting of 'the 
thermal switch in the frame structure 1S illustrated in 
Figs. 2-7 within the hol-low interior 2 of the electrode 1. 
The frame structure 15 includes a vertically extending 
portion and a pair of laterally extending portions 16 and 
17 adjacent the upper and lower limits of the frame 15 
and, at diagonally lopposite corners thereof, the trans 
versely extending portion 16 includes la heat conduction 
heat transfer portion 16a adapted to establish contact 
with the interior side Wall of internal electrode 1 for 
communicating heat thereto at the same Vtime that the 
switching device is maintained in the required position 
thereof. The transversely extending portion 16 also 
provi-des a mounting means for the b.imetallic strip S 
which is secured thereto by means of the tubular rivet 
shown at 18 which provides a passage for the end of elec 
trical conductor 9 which is grounded to the transversely 
yextlending portion 16 of the frame 15, as represented 
at 8a. 

The bimetallic strip 5 is shown wrapped with the insula 
tion material 7, as heretofore explained, which carries 
the heater winding 8. The transversely extending portion 
17 of frame 15 which is disposed in substantially parallel 
spaced relation to transversely extending portion 16 of 
frame 15 is provided with a lug 17a which serves to re 
tain the strip of insulation material, represented at 19, 
in position with respect to frame 15. The strip of insula 
tion material 19 is interposed between the transversely 
extending portion 17 and the heat conducting member 
20. Heat conducting member 20 is maintained in elec 
trically insulated relation to frame 15 by the mounting 
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thereof on insulation strip 19 through the tubular rivet 
22. Tubular rivet 22 is insulatingly mounted with respect 
to frame 15 by means of the insulation member 24 which 
includes a ilange portion 24a and a sleeve portion 24b 
that enters an enlarged recess 23 in transversely extending 
portion 16 of frame structure 15. The tubular rivet 22 
extends through insulation material 19 and is secured over 
heat conducting member 20 forming a mounting means 
for the heat conducting member 2t). The electrical 
conductor 11 has the end thereof extending through tubu 
lar rivet 22 and soldered at 11a on heat conducting mem 
ber 20` which also serves as a support for the adjustable 
contact screw 27 which carries the adjustable contact 25, 
alignable with Contact 6 on bimetallic strip 5. The ad 
justable contact screw 2'7 has a slotted head 27a therein 
for facilitating the adjustment of the contact 25 with re 
spect to contact 6. The insulation strip 19 is apertured at 
19a for the passage of the adjustable screw 27 there 
through. The heat conducting member 20 is provided with 
a head 21 thereon which is shaped to conform with the 
hollow of the interior of the end of electrode 1 for con 
ducting heat generated by the spark discharge at contacts 
6 and 25 to the interior wall of the applicator ll for dis 
tribution through the external surface thereof in the treat 
ment of a patient. 
The strip of insulation material 19 also serves as a 

support for a tubular rivet 28 through which the end of 
the electrical conductor 9 extends and terminates in a 
soldered connection with a ilexible lead represented at 
8a. The terminal thus formed is connected through the 
flexible lead 8a with the end of the heater winding 8 as 
shown. 
The operation of the heater will be understood from 

the description hereinbefore given. As the parts of the 
bimetallic strip 5 diiïerentially expand under the thermal 
action of winding 8 the contact 6 separates from contact 
25 producing a spark which is increased by the action of 
magnetic reactor 12. The heat generated by this spark 
discharge is conducted through heat conducting member 20 
and head 21 to the interior wall of applicator 1, thereby 
heating the external walls of the applicator for use in the 
treatment of a patient. As the parts of the bimetallic 
strip 5 cool, contact 6 closes with respect to contact 25 
and the spark discharge cycling operation is repeated. Ad 
justment in the position of the contacts is made by ad 
justing the position of screw 27. Reactor 12 is permanent 
ly connected in series between bimetallic strip 5 and the 
power supply 14 so that no short circuit can occur. Either 
winding 8 or reactor 12 are disposed in series between pow 
er supply 14 and the contacts 6 and 25 at all times whether 
the bimetallic strip 5 is in the normal or central or hori 
zontal position, with the contacts 6 and 25 closed or flexed 
in a position in which contacts 6 and 25 are open. The 
reactor provides a sufficient load in circuit with the con 
tacts 6 and 25 to insure a substantial spark discharge for 
imparting heat to the wall of the electrode through the 
frame structure 15 which contacts with the interior side 
wall of the electrode at 16a and through the heat con 
ducting members 20 and 21 which contact with the interior 
wall of the electrode. 

While I have described my invention in certain of its 
embodiments, I realize that modifications may be made 
and I desire that it be understood that no limitations are 
intended upon my invention other than may be imposed 
by the scope of the appended claims. 
What I claim as new and desire to secure by Letters 

Patent of the United States, is as follows: 
1. In an electrical therapeutic device, a hollow internal 

applicator having an entry for conductors at one end and 
being closed at the other end, a thermally'operated switch 
mounted in said applicator, said switch having make and 
break contactors mounted in heat conducting relation to 
the interior wall of said closed end and being adapted 
for connection to an electrical power supply system and 
a heat conducting member conductively connected with 
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4 
said thermally operated switch and establishing thermal 
contact with the internal walls of the closed end of said 
hollow applicator. 

2. In an electrical therapeutic device, a hollow applica 
tor having a conductor entrance at one end and being 
closed at the other end, a thermally controlled switch 
member mounted in said applicator adjacent the interior 
Wall thereof, said switch having make and break con 
tactors mounted in heat conducting relation to the interior 
wall of closed end of said applicator, a switch winding 
encircling said switch member, said switch winding being 
adapted to be connected to an electrical power supply, 
and a heat conducting member extending between said 
contactors and the interior of the closed end of said hollow 
applicator, said switch winding being mounted in heat 
conducting relation to said applicator for aiding said 
make and break contactors in supplying heat thereto. 

3. In an electrical therapeutic device, a hollow applica 
tor having a conductor entrance at one end and being 
closed at the other end, a heat conducting frame disposed 
within the closed end of said applicator, electrically op 
erated switch points mounted on said frame in said ap 
plicator close to the interior walls of said closed end and 
adapted to transmit heat through said frame to the walls 
of said applicator, a thermally operated member having a 
winding thereon for controlling the operation of said switch 
points, said winding being adapted to be connected with . 
a power supply circuit through said switch points and a 
heat conducting member establishing surface connection 
at one end with the interior of the closed end of said ap 
plicator and supported at the other end on said frame 
whereby heat from the spark discharge incident to the 
breaking of current at said switch points is conducted to 
said applicator, said winding being mounted in heat dis 
sipating relation to said applicator for aiding said electri 
cally operated switch points in supplying heat thereto. 

4. An electrical therapeutic device comprising a hollow 
applicator having a conductor entrance at one end and 
being closed at the other end, a frame structure mounted 
within the hollow interior of the applicator, spaced sub 
stantially parallel lugs projecting from said frame struc 
ture adjacent diagonally opposite ends thereof, a bi 
metallic thermally responsive member mounted on one 
of said lugs and projecting in the direction of the other 
lug in a plane spaced therefrom7 a heater winding adja 
cent said bi-metallic thermally responsive member for 
operating said member, a contact carried by the end of 
said member, an adjustable contact mounted adjacent 
said -last mentioned lug in insulated relation to the frame 
and in alignment with the aforesaid contact, said heater 
winding and said contacts being connectible with a power 
source whereby a make and break connection is established 
through said contacts by operation of said thermally 
responsive member, anda heat transfer device for con 
ducting the heat developed at said contacts and by said 
heater winding to the interior of the closed end of the 
hollow applicator. 

5. An electrical therapeutic device comprising a hol 
low internal applicator having a conductor entrance at 
one end and being closed at the other end, a make and 
break contactor mounted inside said applicator adjacent 
the interior closed end thereof, said contactor being 
adapted to be connected with a power supply circuit, a 
bi-metallic member extending adjacent the side wall of 
said applicator for successively opening and closing said 
contactor for interrupting and completing a circuit through 
said contactor from the power supply circuit, and a heat 
transfer member disposed in contact with the interior wall 
of the closed end of the applicator at one end and disposed 
in heat conductive connection with said contactor at the 
other end thereof for conducting the heat developed by 
the arcing during said make and break operation of saidl 
contactor to the closed interior wall of the end of said 
applicator. 

6. An electrical therapeutic device comprising a hollow 
internal applicator having a conductor entrance at one 
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end and being closed at the other end thereof, a make 
and break contactor located inside the interior of said 
applicator adjacent the closed end thereof and adapted to 
be connected with a power supply circuit, means for suc 
cessively intermpting and completing connections from 
the power supply circuit through said contactor, and a 
heat conductive member connected at one end with said 
contactor and having a head at the other end thereof sub 
stantially conforming with the shape of the end of the 
hollow interior of said applicator extending into heat 
transfer Contact with the closed interior end wall of said 
applicator for transferring heat developed by the arcing 
of said contactor to the closed interior end wall of said 
applicator. 

7. An electrical therapeutic device comprising a hollow 
internal applicator having a conductor entrance at one 
end and being closed at the other end thereof, a make 
and break contactor located inside the closed end of said 
applicator and adapted to be connected with a power sup 
ply circuit, means located inside said applicator for suc 
cessively interrupting and completing connections from the 
power supply circuit through said contactor, and a metal 
lic shoe extending from said contactor centrally of the hol« 
low interior of said applicator, said shoe terminating in 
an enlarged head establishing heat transfer surface con 
tact with the interior closed end wall of said applicator 
for conductively transferring the heat developed by the 
arcing of said contactor to the interior closed end wall 
of said applicator. 
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8. An electrical therapeutic device comprising a hol 
low internal applicator having a conductor entrance at 
one end and being closed at the other end, a make and 
break :contactor located inside the hollow interior of said 
applicator adjacent the closed end thereof and adapted to 
be connected with a power supply circuit, said contactor 
including a fixed contact and an adjustable contact, a 
heat conducting member connected at one end with said 
adjustable Contact, an enlarged shoe carried by the tip of 
the other end of said heat conducting member and estab 
lishing heat conductive surface contact with the interior 
wall of the closed end of said hollow internal applica 
tor, and means located interiorly of said applicator for 
successively interrupting and completing a circuit from 
the power supply circuit through said contactor whereby 
the heat developed by the make and break operation of 
said contactor is conducted to the hollow interior wall 
of said applicator through the tip of said heat conducting 
member. 
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