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UNITED STATES 
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PATENT OFFICE 
2,130,759 

ELECTRODE FOR DIATHERMY TREATMENT 
Edgar J. Rose, Los Angeles, Calif., assignor to 

E. J. Rose Manufacturing Company of Cali 
fornia, Inc., Los Angeles, Calif., 
of California, 

a corporation 

Application December 1, 1937, Serial No. 179,323 
6 Claims. 

This invention relates to diathermy apparatus 
and pertains particularly to an advantageous 
form of treatment electrode which may be asso 
ciated with a suitable source of high frequency 
electrical energy to produce heating of the body 
tissues. 
This application is a continuation-in-part of 

my copending application Serial No. 24,493, filed 
June 1, 1935, and is directed particularly to an 
advantageous form of electrode unit employing 
an electrode of the type disclosed therein. 
Another object of the invention is to provide 

Such an electrode in which there is a minimum 
amount of energy-consuming dielectric material 
between the patient and the electrode element. 
Another object of the invention is to provide 

a diathermy treatment electrode which may be 
handled with impunity and which maintains a 
given air Spacing between the patient and the 
electrode element. 
Another important object of the invention is 

to provide a diathermy treatment electrode which 
is well insulated and is so constructed as to pre 
vent a patient from coming in contact with its 
metallic parts. 
Another object of the invention is to provide 

a diathermy treatment electrode which may be 
simply and inexpensively constructed and easily 
repaired. 
Other objects and advantages of the invention 

will either be specifically brought out in the fol 
lowing description or will be apparent therefrom. 
Referring to the drawings: 

Fig. 1 is a perspective view of a diathermy 
treatment electrode according to my invention; 

Fig. 2 is a longitudinal cross-section thereof; 
Fig. 3 is a transverse section thereof taken 

on line 3-3 in Fig. 2 with the electrode element 
in elevation; 

Figs. 4 and 5 are longitudinal sections of modi 
fied forms of the device; 

Fig. 6 is a partly sectional end elevation 
on line 6-6 in Fig. 5; and 

Fig. 7 is a longitudinal section of a further 
modified form of the device. 
The diathermy treatment electrode of this in 

taken 

: Vention may comprise an elongated casing hav 
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ing a treatment end which is adapted to be dis 
posed in close engagement with a body. member 
undergoing treatment. A metallic electrode 
member is disposed. Within the casing at a posi 
tion removed from the treatment end and is in 
Sulated therefrom, and a protecting partition is 
positioned adjacent the treatment end at a po 
Sition intermediate the treatment end and the 
electrode member in protecting relation to the 
electrode member so as to restrict manual ac 
cess to Said member through the treatment end. 
The electrode member may comprise an elec 
trical conductor Wound in Substantially flat spiral 

(CI. 128-413) 
form and having an open end, and is preferably - 
airl'anged transversely of the casing so that the 
axis of the spiral electrode extends substantially 
in the direction of the length of the casing. The 
Spiral electrode member is associated with one 
Side of a source of high frequency energy through 
an insulated conductor which is connected to a 
Spiral conductor at one point only. The con 
Struction of Spiral electrode members and the 
modes of connection thereof are disclosed and 
claimed in Said copending application, and the 
electrode member of the present disclosure may 
be any of the types disclosed therein. 

Referring particularly to Figs. 1 through 3, the 
diathermy treatment electrode of this invention 
is shown as comprising an elongated cylindrical 
casing f provided with open ends 2 and 3, either 
or both of which may constitute treatment ends, 
and With an electrode element comprising a 
Spiral conductor 4 extending transversely of the 
Casing and arranged with its axis extending 
Substantially in the direction of the length of 
the casing . The casing further comprises 
perforated partitions 5 and 6 which are arranged 
intermediate the electrode member 4 and the re 
Spective ends, and in protecting relation to said 
electrode member. 
The casing may comprise a pair of cylindrical 

portions 7 and 8 provided with fianges 9 and 0, 
respectively, which may be used to join the two 
portions together. The casing portions and the 
partitions may be of any Suitable material, pref 
erably insulating. For example, the portions 
and 8 may be molded from “Bakelite' or other 
comparable material and the partitions 5 and 6 
carried thereby molded integrally with these por 
tions to obviate the necessity of Separate mount 
ings for these partitions. 
The partitions 5 and 6 are preferably con 

structed so as to provide a minimum quantity 
of dielectric material in the electrode field, and 
thus maintain the electrical loSSes from Such 
Source at a minimum. Where the partitions are 
formed integrally With the casing portions, as 
shown in FigS. 1 to 3, Such partitions may be 
perforated as at f6, to accomplish this desired 
end, the size of the perforations being Such as 
to restrict manual access to the electrode 4, in 
view of the fact that the prime function of Such 
partitions is that of protecting the patient or 
user from coming in contact with Such electrode. 
The electrode element 4 may be open at its 

inner end 4a and may be connected to an elec 
trical conductor f at its outer end 4b, which 
conductor may be associated with one side of a 
Source of high frequency energy. The casing 
portions and 8 may be provided with recesses 
2 and 3 at their abutting ends, which cooper 

ate to form a channel for positioning the spiral 
conductor 4; and in this connection, the Outer 
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2 
turn of this conductor may be made Substan 
tially circular in configuration for somewhat 
more than one-half turn, as from 4b to 4c in 
Fig. 3, which substantially circular portion will 
extend in close engagement with the channel 
formed by the recesses 2 and 3. The flanges 
9 and it may be extended as at 9a and Oa to 
form a boss to hold the insulated conductor 
and the end 4b of the spiral conductor from ro 
tation and at the same time prevent manual coin 
tact with the end 4b. Screws are shown at 4 
for holding the portions and 8 in engagement 
With one another. 

In practice, the devices may be used in pairs 
and the conductors each connected to the 
respective sides of a source of high frequency 
energy, and each of the devices disposed with a 
treatment end against the body member which 
is undergoing treatment. During treatment the 
patient's body Will become heated and the skin 
adjacent the treatment end of the electrode will 
usually perspire so that considerable moisture 
Will be present. These drops of moisture may 
form local circuits and become heated Sufficiently 
to cause painful burns when the electrode ele 
ment 4 is in close proximity to the skin, especially 
when high frequency currents having a frequency 
on the order of 100 megacycles are employed. By 
mounting the electrode element as shown, with 
both the protective partition and the element 
removed from the skin, this type of burning is 
prevented. The casing may be provided, if 
desired, with suitable ventilation means, as by 
providing perforations 5 in the casing adjacent 
the treatment end which cooperate with the per 
forations 6 in the protective partitions, so that 
air may enter the casing at 5 and pass upwardly 
through the partition 5, the electrode element 4 
and outwardly through the partition 6. In Order 
to obviate the possibility of body contact with 
the partitions 5 and 6, I prefer to remove them 
for a short distance within the casing. The per 
forations indicated at S in the partition 5 should 
be as large as possible to allow free air circula 
tion, and should be small enough to prevent 
manual access to the electrode element A, as 
above brought out, so that an individual cannot 
come in chance contact with the element A and 
may handle the treatment electrode With in 
punity. 

It is conceivable that the partitions 5 and 6 
may be formed of metal and protected by a suit 
able insulating cover such as varnish. HoW 
ever, they will be heated rapidly and Will absorb 
considerable energy, and it is for this reason 
that I prefer to use a dielectric material which 
has a minimum of dielectric loss and to interpose 
as Small an amount as practicable of any mate 
riai between the treatment end and the electrode 
element. It Will be appreciated that a thin men 
brane of dielectric material may be Substituted 
for the perforated partition, in Which case it 
may be advantageous to provide additional per 
forations in the casing to allow access of air be 
tween the protecting partitions and the electrode 
element. Exposed metal parts should be avoided 
Where possible Since Such bodies become charged 
in a high frequency field and are liable to cause 
high frequency burns when touched, and for this 
reason the screWS 4 may be set in recesses and 
Covered with Suitable insulating material such 
aS Wax. 

Referring to Fig. 4, a diathermy treatment 
electrode having a single treatment end is indi 
cated generally at 2 and is shown as comprising 

2,130,759 
an elongated, substantially cylindrical casing 22 
which may correspond to either One of the cas 
ing portions 7 or 8 of Figs. 1 to 3, and is provided 
with a treatment end 23, a perforated protect 
ing partition 24 and a spiral electrode member 
25. A protecting partition or cover is provided 
at 26 at the end of the casing removed from the 
treatment end and may be held to the casing by 
means of screws 2 in the same manner as the 
two portions and 8 are held together. The par 
tition 26 may be made from suitable insulating 
material and may be perforate or imperforate. 
A conductor 28 is shown connected to the Outer 
end of the spiral electrode 25 and the inner end 
thereof is open. It should be noted that in a 
simple form of the diathermy treatment electrode 
the protecting partition 26 may be omitted, es 
pecially if some form of clamping or Supporting 
device is associated with the electrode for hold 
ing the same in engagement With a patient. 

In Figs. 5 and 6 I have shown a diathermy 
treatment electrode which may be assembled 
from parts which are easily obtainable. This 
electrode is shown as comprising an Outer Casing 
3 of Suitable material, Such as "Bakelite' or 
fiber tubing, for example, within which is dis 
posed a spiral electrode 32. Two short lengths 
of similar tubing are shown Within the Outer cas 
ing 3 and at opposite sides of the Spiral elec 
trode 32 at 33 and 34 and serving as spacer mem 
bers. Partitions 35 and 36 are shown Inounted 
Within the casing 3 and abutting the spacing 
members 33 and 34 respectively, The Whole aS 
sembly is then held in position by short tubular 
end pieces 3 and 38 which may be fastened in 
place through the agency of insulating dowel 
pins or the like, extending through Outer Casing 
3 as at 39. 

Referring to Fig. 7, an advantageous embodi 
ment of my invention is shown as comprising a 
substantially cylindrical casing 4 having a 
treatment end 42 and provided with a perforated 
partition 43 which is located at a position re 
noved from the treatment end. The other end 
of the casing is provided with threads as at 44, 
and an end partition 45, on which is mounted 
spiral electrode member 46, is shown in threaded 
engagement with the casing 4. 
The end partition 45 may be provided with a 

boss which is provided with a threaded bore 48 
Within which an extension 50 of the inner end 49 
of the spiral electrode member is threadedly 
disposed. A lock nut 5 is shown in engage 
ment with the threaded portion of the electrode 
member and with the inner end of the boss 47. 
An insulated conductor, shown at 53, extends 
into the boss 47 and is connected to the end of 
the spiral electrode. In assembling the device, 
the conductor Would be connected to the end of 
the spiral electrode and the electrode would then 
be mounted on the end partition 45, after which 
the end partition would be screwed in place on 
the casing 4. 
The side walls of the casing 4 may be pro 

vided with perforations if desired, and it is to 
be understood that in any of the above-described 
embodiments of the invention, the ventilating 
perforations in the side Walls may be omitted and 
that the electrode will perform satisfactorily 
Without them. 
Although I have shown only forms of the 

electrode element in which connection to one 
Side of a Source of high frequency current is 
made to either the inner or the outer end of the 
electrode element while leaving either the outer 
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or inner end thereof open, it is to be under 
Stood that both ends may be left open and that 
connection may be made at a point intermediate 
the ends as shown in Fig. 5 of Said copending 
application. 

It Will be understood that any of the spiral 
electrodes may be proportioned SO as to be reso 
nant to the frequency of the Source of high fre 
quency energy. Whereby the advantages of Such 
resonance may be realized. As Specifically 
brought out in said copending application, the 
Spiral electrode produces an advantageous “Volt 
age intensification'. Thus, When electrical con 
nection is made to one end of the spiral elec 
trode member, the greatest voltage intensifica 
tion Will appear at the other end thereof. In 
the case of the outer or 'rim' connection, as 
shown in Fig. 3, the outside turn which is ad 
jacent the casing Will be at a lower Voltage than 
the inside turn and there will be a lower insula 
tion requirement on the casing than with the "center 
connection' shown in Fig. 7, in which the outer 
turn adjacent the casing is at a higher voltage 
than the inside turn. Without regarding cer 
tain structural advantages I find it preferable 
to utilize the “rim connection' since it removes 
the high Voltage portions of the electrode ele 
ment a Way from the outside of the casing toward 
the Center thereof where it is less liable to be 
contacted manually and where there is less 
liability of causing a dangerous insulation 
breakdown through the casing. 
As specifically brought out in said copending 

application, the spiral electrode produces an 
electromagnetic and electrostatic treatment field, 
or, in terms of the art, an “inductive' and a 
“condenser' field. It will be appreciated that 
the relative values of these two fields may be 
modified within limits by variation in the design 
or mode of connection of the electrode elements 
and that further modification of the treatment 
field may be accomplished by employing an elec 
trode of this invention. With an electrode of an 
other type, such as the conventional flat pad 
electrode which is well known to the art. 
Numerous modifications of the device will be 

come apparent to those Skilled in the art and 
I do not choose to be limited to the modifica 
tions shown and described herein, but rather to 
the scope of the appended claims. 

It will be appreciated that the size and pro 
portions of the device may be varied greatly 
according to the employment thereof and the 
sizes and proportions delineated herein are 
illustrative only. 
I claim: 
1. A diatherny treatment electrode which con 

prises: an elongated casing having a treatment 
end and including a protection partition posi 
tioned adjacent said treatment end; a metallic 
electrode member disposed. Within said casing at 
a position removed from said treatment end and 
insulated from said casing, said electrode menin 
ber comprising an electrical conductor wound in 
spiral form and having an open end, the axis 
of said electrode extending substantially in the 
direction of the length of said casing; and an elec 
trical conductor connected to said Spiral Con 
ductor at one point only for electrical association 
of said spiral conductor with a source of high fre 
quency energy, said partition being positioned be 
tween said treatment end of said casing and Said 
electrode member in protecting relation to said 
electrode member so as to restrict manual acceSS 

3 
to Said electrode member through said treatment 
end. 

2. A treatment electrode as set forth in claim 1, 
Said casing being perforated to provide circula 
tion of air therein, said perforations being of Such 
Size as to restrict manual acceSS to said casing. 

3. A diathermy treatment electrode which com 
prises: an elongated non-metallic casing mem 
ber having a treatment end; a metallic electrode 
member disposed within said casing at a position 
removed from said treatment end, said electrode 
member comprising a metallic conductor Wound 
in Substantially flat spiral form and having an 
open end, the axis of said electrode extending 
substantially in the direction of the length of said 
casing; an electrical conductor connected to Said 
Spiral conductor at one point only for electrical 
association of said spiral conductor with a source 
of high frequency energy; and a perforated par 
tition of insulating material positioned in said cas 
ing between said treatment end and said electrode 
member in protecting relation to said electrode 
Inember to restrict manual access to Said elec 
trode member through said treatment end. 

4. A diathermy treatment electrode which com 
prises; an elongated non-metallic casing member 
having a treatment end; a metallic electrode 
member disposed Within Said casing at a posi 
tion removed from said treatment end and in 
sulated therefrom, said electrode member com 
prising a metallic conductor wound in Substan 
tially fiat spiral form and having an open end, 
the axis of said electrode extending substantially 
in the direction of the length of Said Casing; an 
electrical conductor connected to Said spiral con 
ductor at one point only for electrical aSSOciation 
of said spiral conductor with a Source of high 
frequency energy; a perforated partition of in 
sulating material positioned in said casing at One 
side of said electrode member and between said 
treatment end and said electrode member; and a 
second partition member of insulating material 
positioned in said casing at the other side of said 
electrode member and removed from Said treat 
ment end, said partitions being positioned in 
protecting relation to said electrode member to 
restrict manual access thereto. 

5. A diathermy treatment electrode as set forth 
in claim 4, said casing member having two treat 
ment ends and said partition members being dis 
posed intermediate said electrode member and 
the respective ends. 

6. A diathermy treatment electrode which com 
prises: an elongated non-metallic casing member 
having a treatment end; a protective partition 
adjacent the other end of said Casing member; a 
metallic electrode member mounted on Said par 
tition and disposed within Said casing, said elec 
trode member comprising a metallic conductor 
Wound in substantially flat spiral form and haW 
ing an open outer end, the axis of Said electrode 
extending substantially in the direction of the 
length of said casing; an electrical conductor 
connected to said spiral conductor at one point 
only for association with a source of high fre 
quency energy, said point being the inner end of 
said spiral conductor; and a perforated partition 
of insulating material positioned Within Said cas 
ing between said treatment end and Said elec 
trode member, each of said partitions being dis 
posed in protecting relation to said electrode 
member so as to restrict manual access thereto. 
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