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My present invention relates generally to 
surgical instruments, and has particular ref 
erence to a diathermic electrode. 

It is a general object of my invention to 
s provide an electrode having features of con 

struction which render it peculiarly efficient 
in the diathermic treatment of internal or 
gans, such as the bladder. An electrode of 
the character to which my invention relates 
is designed to be inserted through an endo 
scopic tube and out of a suitably provided 
fenestra at the inner end of such tube. 
A more particular object of my invention is 

to provide an electrode having advantageous 
characteristics of smallness, compactness, 
flexibility, and safety; and embodying a con 
struction which permits the employment, 
for diathermic purposes, of larger currents 
than those heretofore employed. 

Briefly, my improved electrode comprises 
a relatively thin, flexible and resilient stem 
and a relatively enlarged head. The stem 
consists of a core of conducting material en 
sheathed in suitable insulation, and the head 
consists essentially of a conducting material, 
as will be readily understood. 
A particular feature of my invention lies 

in the provision of a stem core in the form 
of twisted wires, such construction lending 
greater strength and flexibility to the device. 
Another feature lies in providing a construc 
tion wherein the head is removably appli 
cable to the stem, thereby permitting the se 
lective employment of that particular type of 
head which is most suitable or desirable for 
the particular treatment in contemplation. 
An important feature of my present inven 

tion lies in the provision of a head which is 
constructed partly of conducting material 
and partly of insulating material, the struc 
ture being such that possibility of short-cir 
cuiting is practically eliminated. In this 
way, the likelihood of injury and pain to the 
patient, and of impairment of smooth opera 
tion, is greatly reduced. 
Another important feature of my present 

invention lies in the construction of an elec 
trode whose stem insulation is of such a na 

ature that relatively large currents may be 
passed through the electrode with a minimum 

likelihood of breakdown. Briefly, my con 
struction consists in the employment of a plu 
Itality of mutually telescoped insulating tubes 
Surrounding or ensheathing the core of the 
electrode stem. 

For the attainment of the foregoing ob 
jects and such other objects as may herein 
after appear or be pointed out, I have con 
structed a device embodying the features of 
my invention and illustrated in the accom 
panying drawing, wherein 

Figure 1 is a perspective view of the for 
Ward portion of an endoscopic tube with an 
electrode of the present character emanating 
therefrom; 

Figure 2 is a general view of an electrode 
of the present character, by itself, showing 
the general proportions of the device; 

Figure 3 is an enlarged longitudinal cross 
Section of the electrode of Figure2; 

Figure 4 is a longitudinal cross-section 
through an electrode head of slightly differ 
ent construction; 

Figure 5 is a view similar to Figure 4, ill 
lustrating a second modification; and 

Figure 6 is an enlarged cross-sectional 
view taken substantially along the line 6-6 
of Figure 3. 

In Figure 1, I have shown the inner end 
of an endoscopic tube 10 provided with the 
customary nose or beak 11 and a lateral 
fenestra 12. I have shown a lamp 13 mount 
ed at the forward end of the fenestra 12. 
The particular construction of the endo 

scopic tube and its associated parts is not 
essential so far as the present invention is 
concerned, and I have therefore eliminated 
all detailed showing of the customary auxili 
ary construction such as the pet-cocks, the 
binding posts, the eyepiece, and the catheter 
guides. I will state, however, that the elec 
trode of the present invention is adapted to 
be passed through a suitable catheter guide 
so that, the end thereof will emanate from 
the fenestra 12, and I will state further that 
the employment of my electrode is accom 
plished by a deflection and guidance of the 
forward end of the electrode by means of 
a suitable catheter-deflecting device. 
Thus, in Figure 1, I have shown the de 
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flector blade 14 of a catheter-deflecting de 
vice, the movements of this blade being con 
trolled from the rear end of the endoscopic 
tube 10, and the blade 14 being adapted to 

5 bear against the forward end of the electrode 
to defect the latter in an accurate manner 
out of the fenestra 12 and into the particular 
position desired. Furthermore, it will be 
understood that a suitable telescopic tube 

10 is provided within the endoscopic tube 10 so 
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that the electrode may be efficiently guided 
and applied to the desired portion of the 
body cavity under illuminated vision. 
I will state further that in the employment 

of electrodes of the present character, it is 
customary to utilize the endoscopic tube 10 
as an indifferent electrode, the electric cur 
rent passing through the body of the patient 
and the circuit being completed through the 
diseased portion with which the electrode 
head is brought into contact. It is therefore 
important, in view of the electrical circuit 
just described, that short-circuiting be 
avoided. 
In Figure 3, I have illustrated an elec 

trode wherein the stem comprises a core 15 
formed of a pair of thin mutually twisted or 
spiralled conducting wires, preferably of 
Monel metal or the like. At the forward end 
of this core, I attach a connector 16 which is 
provided in the illustrated form with a rear 
wardly opening bore 17 adapted to receive 
the forward ends of the twisted wires 15. 
These ends may be soldered in this bore 

or suitably attached to the connector 16 in 
any other desired manner. The connector 
16 has also been shown provided with a for 
wardly projecting threaded stem 18 which 
facilitates the removable application of an 
electrode head such as that shown at 19. The 
latter is substantially cylindrical and is pro 
vided not only with an internally threaded 
bore adapted to cooperate with the stem 18, 
but also with a rearwardly extending skirt 
portion 20 internally threaded. 
In accordance with an important feature 

of my invention, a sleeve or collar of insu 
lating material 21 is associated with the rear 
end of the electrode head and is preferably 
formed much like a bushing or the like. In 
Figure 3, the insulating material has a for 
wardly extending, externally threaded por 
tion 22 adapted to be firmly threaded into en 
gagement with the skirt 20 previously men 
tioned. The rear portion of the insulating 
bushing or element 21 is preferably rear 
wardly beveled and of a diameter slightly 
greater than that of the metallic portion of 
the head 19. 
This construction results in an electrode 

head which is not only removably applicable 
to the forward end of the electrode stem, but 
one which is extremely efficient in use because 
of the reduced possibility of short-circuiting 
the device. Thus, referring again to Figure 
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1, the electrode head presents from the ex 
terior thereof a main electrically conductive 
portion or body 19 and a rear band or portion 
21 of insulating material. In the adjustment 
and deflection of the electrode within the 
cavity to be treated, any contact that may 
occur will be between the deflecting blade 14 
and the insulating band 21, and not between 
the blade 14 and the conducting portion 19. 
This is of extreme importance, because in the 
lateral adjustment of the electrode head and 
in the longitudinal shifting thereof to posi 
tion it accurately in the proper and desired 
place, there is an extreme likelihood of inad 
vertently causing the blade 14 to contact with 
the rear end of the electrode head. 

Referring again to Figure 3, I will point 
out that I have ensheathed the core 15 within 
a pair of insulating tubes 23 and 24. Each 
of these tubes is of a flexible and resilient 
character, preferably of an insulating ma 
terial formed by the suitable impregnation 
with gum or the like of a suitable fabric tube. 
Each of these tubes is a complete insulating 
sheath by itself, and I have found it of ex 
treme advantage, for reasons presently to be 
pointed out, to employ two independent and 
separate tubes mutually telescoped in the 
Snug manner illustrated in Figure 3. I have 
shown the inner tube contacting at its for 
ward end with the rear end of a rearwardly 
extending stem 25 carried by the connector 16 
and externally threaded. I have shown the 
outer tube 24 extending forwardly all the 
way to the body portion of the connector 16. 
The rearwardly extending externally thread 
ed stem 25 is preferably associated with the 
outer tube 24 by a screw-threaded engage 
ment, although this not absolutely essential. 
It is to be particularly noted that the inside 
diameter of the head 19, and more particular 
ly, of the insulating portion 21, is substantial 
ly equal to the exterior diameter of the Outer insulating sheath 24, whereby the application 
of the head to the stem of the electrode will 
provide a continuous surface of insulation at 
the external point of juncture. 

In other words, upon referring again to 
Figure 1, I will point out that the blade 14 
may safely be adjusted and maneuvered with 
out any danger of contacting with the core 15 
or the head 19 electrically connected there 
with. 
At the rear end of the stem I provide a hol 

low handle 26 of insulating material, and 
mounted within this handle I provide a bind 
ing post 27 of suitable character to receive a 
terminal wire or the like through the rear 
open end 28 of the handle 26. In Figure 3, 
the binding post proper is designated by the 
reference numeral 29 and constitutes a split 
construction adapted frictionally to make 
contact with a pin inserted thereinto. Obvi 
ously, the binding post 27 is electrically con 
nected with the core 15, and I have illustra 
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tively shown the manner in which the rear 
end of the core 15 may be inserted into a suit 
able bore 30 in the binding post 27, and 
soldered into position. 
By the employment of a multi-layer insul 

lating sheath around the core of the electrode, 
I am enabled to employ my electrode with 
larger currents than those heretofore used, 
and thereby to increase the range of utility of 
the device. Since the endoscopic tube 10 is 
the indifferent electrode and the core 15 is the 
active electrode, it follows that the employ 
ment of the electrode within the tube 10 pro 
duces an arrangement much in the nature of 
an electrical condenser. The opposite sides 
of the condenser are the core 15 and the 
tube 10, and the dielectric of the condenser 
is constituted of the insulating sheath 
around the core 15. It has frequently hap 
pened that because of excess current or for 
other reasons, the insulation has broken 
down, thereby frequently resulting in illn 
desired short-circuits, in possible injury and 
pain to the patient, and obviously in impair 
ment of smooth operation. 
of a condenser dielectric is due in many cases 
to conducting impurities in the dielectric. 
By the employment of two independent and 
separatesheaths, the likelihood of such break 
down is greatly minimized, because the possi 
bility of conducting impurities of one tube 
aligning with similar impurities in the other 
tube is extremely slight. For this reason, and 
for other obvious reasons of a similar char 
acter, the insulating quality of the multi-lay 
er sheath illustrated by me is much greater 
than that of a single sheath, even though such 
sheath may have the same thickness as the 
conjoint thickness of the sheaths provided by 

le. 

In Figure 4, I have shown a modified type 
of head, somewhat longer and thinner than 
the head of Figure 3. In this case, the for 
ward conductive portion 31 is again pro 
vided with a threaded bore 32 adapted to 
receive the forward end of a suitable con 
nector carried by the stem. In a rearward 
ly extending skirt 33 is the forwardly ex 
tending skirt portion 34 of an insulating 
collar whose rear portion 35 is similar to 
the portion 21 of Figure 3. In this instance, 
I have not shown the skirts 33 and 34 mutu 
ally threaded but merely held in association 
by friction. 
In Figure 5, I have illustrated a further 

modification of the head in which both the 
front and rearward portions are of insulat 
ing material. A cylindrical body portion 36 
of conducting material is provided with a 
threaded bore 37 at its forward end and a 
somewhat enlarged threaded bore 38 at its 
rearward end. Associated with the bore 38 
is an insulating collar 39 similar to those 
above described and provided with a bore 
adapted to receive the forward portion of 

the stem of the electrode. 

The breakdown 

3. 

Mounted in the 
bore 37 is a rounded tip 40 of insulating 
material preferably provided with a rear 
wardly extending, externally threaded stem 
41. The outside diameter of the tip 40 i. 
preferably the same as that of the body por 
rtion 36. 

The head of Figure 5 is particularly ad 
vantageous where the portion to be treated 
with the diathermic current lies in Such a 
position that it would be dangerous or un 
desirable to have the forward portion of the 
electrode head contact with any other por 
tion of the body cavity. The head of Fig 
ure 5 is, for example, particularly advan 
tageous in the treatment by diathermy o 
the prostate lobes. 

It will thus be seen that I have provided 
an electrode of extreme simplicity and em 
bodying a number of advantageous charac 
teristics rendering its use not only more effi 
cient from the standpoint of currents em. 
ployed, but also more safe. The likelihood 
of injury or pain to the patient and the like 
lihood of short-circuiting are reduced to a 
minimum, and relatively large currents may 
be employed without risking a breakdown of 
the insulation. It is particularly to be noted 
that the heads are removable and hence in 
terchangeable without impairing the insulat 
ing and safety characteristics of the device. 
It is further to be noted that the application 
of any head to the connector at the forward 
end of the stem will not induce a loosening 
or breaking of the metallic core of the stem. 
this being due to the fact that the threads 
of the portion 18 spiral in a direction oppo 
site to that in which the wires 15 are twisted. 
Should the head be turned too far, during 
its application, it will serve to tighten the 
twist of the wires 15 rather than loosen 
them. 

It will be obvious that changes in the de 
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tails herein described and illustrated for 
the purpose of explaining the nature of my 
invention may be made by those skilled in 
the art without departing from the spirit 
and scope of the invention as expressed in 
the appended claims. It is therefore intend 
ed that these details be interpreted as illus 
trative, and not in a limiting sense. 
Having thus described my invention and 

illustrated its use, what I claim as new and 
desire to secure by Letters Patentis 

1. For use with a fenestrated endoscopic 
tube constituting an indifferent electrode, an 
active electrode insertable through said tube 
and out of said fenestra, said active electrode 
being provided with a head which is partly 
of conducting and partly of insulating ma 
terial. 

2. For use with a fenestrated endoscopic 
tube constituting an indifferent electrode, 
an active electrode insertable through said 
tube and out of said fenestra, said active elec 
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trode being provided with a head whose rear 
ward portion is of insulating material to 
prevent accidental short-circuiting thereof 
with said tube. 

5 3. For use with a fenestrated endoscopic 
tube constituting an indifferent electrode, an 
active electrode insertable through said tube 
and out of said fenestra, said active elec 
trode being provided with a head whose for 

10 ward and rearward portions are of insulat 
ing material. 

4. For use with a fenestrated endoscopic 
tube constituting an indifferent electrode, an 
active electrode insertable through said tube 

15 and out of said fenestra, said active electrode 
comprising a thin flexible stem with a 
sheathing of insulation, and an enlarged 
head whose rearward portion is of insulating 
material. - 

20 5. For use with a fenestrated endoscopic 
tube constituting an indifferent electrode, an 
active electrode insertable through said tube 
and out of said fenestra, said active elec 
trode comprising a thin flexible stem formed 

25 of twisted conducting wires, a sheathing of 
insulation around said wires, and an en 
larged head of conducting material attached 
to the forward ends of said wires. 

6. For use with a fenestrated endoscopic 
30 tube constituting an indifferent electrode, an 

active electrode insertable through said tube 
and out of said fenestra, said active electrode 
comprising a thin flexible stem formed of 
twisted conducting wires, a sheathing of 

35 insulation around said wires, and an enlarged 
head of conducting material attached to and 
enveloping the forward ends of said wires, 
said head being provided at the rear there 
of with an insulating collar. 

40 7. As a new article of manufacture, an 
electrode head for application to a portion 
of the body, said head comprising a body of 
conducting material provided at its rear end 
with means for removably attaching said 

45 body to the forward end of a relatively thin 
electrode stem, and said rear end having its 
exposed surface formed of insulating mate 
rial. 

In witness whereof I have signed and 
50 sealed this specification this 10 day of Sep 

tember 1929. 
REINHOLD. H. WAPPLER. 
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