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ABSTRACT: A carbon-impregnated plastic or metallic male 
electrode is disposed within a body contacting adhesive 
coated web, the electrode being secured to the skin of a pa 
tient by the adhesive for the purpose of conducting electrical 
currents to and from the body of the patient. A conductive 
paste or jelly may be used to enhance conduction through the 
junction of the electrode with the body, if desired. 
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CARBON-EMPREGNATED BODY BELECTRORDE 
BACKGROUND OF THE INVENTION 

i. Field of Invention 
This invention relates to body electrodes, and more particu 

larly to an improved one-piece body electrode. 
2. Description of the Prior Art 
it is well known in the electromedical art that electrical cur 

rents may be passed to and from the body of a patient through 
an electrode secured to the skin of a patient by a piece of ad 
hesive tape or the like. In order to enhance conduction of the 
joint between the electrode and the skin, it has been common 
to utilize an electrically conductive paste or jelly which is ap 
plied to the skin at the point where the electrode will make 
contact, before securing the electrode to the body of the pa 
tient. An electrode of this type is described in U.S. Pat. No. 
3,085,557 to Berman et al. 
A great deal of attention has been paid recently to the ir 

ritating effects which have heretofore been believed due solely 
to the content of the electrically conductive paste or jelly. 
Although the irritation varies from patient to patient, nearly 
all patients express skin irritation whenever the jelly is left on 
the skin for periods in excess of 24 hours. As described in the 
aforementioned Berman et al. patent, it is the function of 
these electrodes in many cases to allow a patient to perform 
normally at his home and/or at work while his heart wave is 
being monitored through telemetry equipment in the office of 
the physician. Thus, there is frequently a need to have the pa 
tient wear the body contact electrode for some period of time. 

It has been observed that there is a discoloration of the elec 
trically conductive paste which occurs sometime after the ap 
plication of the paste and the electrode to the patient. This is 
believed to be due, at least in part, to the fact that body elec 
trodes of the prior art are usually comprised of metals which 
can react electrolytically with the electrically conductive 
paste. For instance, one electrode known to the prior art com 
prises a nickel coated copper electrode which is formed by 
crimping, during the process of which a portion of the nickel is 
removed from the surface of the copper. Although this results 
only in minute areas of copper being exposed, the conductive 
jelly can nonetheless react therewith, particularly in the 
presence of an electric current. It is believed that the galvanic 
action between the various metals and the conductive paste 
forms compounds which in turn irritate the skin. This suggests 
that rather than the jelly itself being an irritant, it is the com 
bination of the electrodes with the jelly in the presence of an 
electric current which causes skin irritation. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a body elec 
trode which is simple and inexpensive to make, and which 
avoids the generation of skin irritants as a result of contact 
with an electrically conductive paste or jelly in the presence of 
an electrical current. 
According to the present invention, a body electrode com 

prises a single male portion composed of a relatively inert 
material such as phenolic resin, carbon-impregnated 
fluorocarbon, or a relatively inactive metal in combination 
with a single adhesive member for securing the electrode to 
the skin of a patient. 

By eliminating the use of crimped, plated metal in the elec 
trode which is applied to the body of the wearer, galvanic 
reactions with electrically conductive pastes are avoided, thus 
minimizing the chances of generating skin irritants in the 
presence of an electric current. Furthermore, the simplicity of 
the construction permits mass production at very low cost, 
thus enhancing the value of the electrode as a disposable ad 
junctive modality in monitoring heart waves as well as in other 
electromedical processes known to the art. The electrode, 
when made in the fashion of a male portion of a snap fastener, 
may be utilized with female snap conductors applied to the 
leads of electrical monitoring equipment, in the same fashion 
as electrodes heretofore available. 
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2 
The foregoing and other objects, features and advantages of 

the present invention will become more apparent in the light 
of the following detailed description of a preferred embodi 
ment thereof, as illustrated in the accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. is a cross section of a body electrode in accordance 

with the present invention, illustrating protective peal off 
layers utilized during shipment and handling of the electrode; 

F.G. 2 is a plan view of an adhesive patch which may be 
used with the embodiments herein, including a circular hole 
cut in the center and square overall configuration; 

FIG. 3 is a plan view of an adhesive patch which may be util 
ized with the embodiments herein, including an overall con 
figuration of generally circular symmetry, and crossed slots 
therein to permit the passage of the electrode therethrough; 
and 

FIG. 4 is a cross section of the electrode when applied to a 
body for utilization thereof. 

DESCRIPTION OF THE PREFERREDEMBODIMENT 
Referring now to FIG. 1, the body electrode in accordance 

with the present invention comprises a principal portion 10 
which is composed of a plastic such as nylon, Teflon or sil 
icone rubber, impregnated with electrically conductive 
material, such as carbon or graphite. However, a particularly 
advantageous composition is polytetrafluoroethylene, or 
Teflon *, impregnated with graphite which is marketed under 
the trade name "Formulation LF-219" by the Polymer Cor 
poration, Reading, Pa., (the precise composition of which is 
not revealed by the maker to the general public). 
A second preferred material is a moldable, conductive 

phenolic resin marketed under the identification of No. 0575 
by Beckwith Carbon Corporation; Van Nuys, Cal.; the com 
position of this material is unknown to the public. Alternative 
ly, it may comprise nickel or silver plated copper, or a solid 
conductive metal. The main electrode piece 10 has a configu 
ration which gives it a wide contact surface 12 for contact with 
the skin, and a neck portion 14 on which a crown portion 16 is 
disposed. This permits it to act as the male portion of a snap 
fastener, in the same fashion as that described in said Berman 
et al. patent, as is well known in the art. Alternatively, the 
neck portion 14 may be straightened, thus avoiding need for a 
two-piece mold, if desired. An adhesive webbing or patch 18 is 
fitted around the neck portion 14 of the electrode 10 so as to 
permit the electrode 10 to be readily secured to the skin of a 
patient. The adhesive patch 18 may take the configuration of 
the patch 18a shown in plan view in FIG. 2, or it may take the 
configuration of the patch 18b shown in FIG. 3. Thus, it may 
have an overall configuration which is either square or round 
or in any other suitable shape, and it may be provided with a 
hole 20 to permit passage of the neck 4 and crown 6 
therethrough, or it may be provided with crossed cuts 22 
(which may be single dimension cuts, or slits or slots). Obvi 
ously, other suitable accommodations may be formed in the 
patch 18 so as to permit passage of the neck and crown of the 
electrode 10 therethrough. 

Although the adhesive patch 18 may have adhesive applied 
throughout the entire bottom edge 24 thereof, it is not neces 
sary that adhesive actually contact the electrode 10. That is, 
an area commensurate with the area of the patch 18 which 
contacts the electrode 10 may have no adhesive applied 
thereto, if desired to suit any implementation of the present in 
vention. This is so because the adhesive in any case will readily 
hold the electrode to the skin of the wearer, and the combina 
tion of the adhesive with a pair of pealoff protective layers 26, 
28 will hold the various parts together during shipment and 
handling. The pealoff portions 26, 23 may be of any conven 
tional form, such as that illustrated in the Berman et al. patent. 
The body electrode in accordance with the present inven 

tion is applied to the skin of a patient in a conventional 
manner as illustrated in FG. 4. Therein, a small amount of 
conductive jelly or paste 36 may be applied to a spot on the 



3,566,860 
ave 
5 

skin 32 of the wearer where the electrode is to be positioned. 
Thereafter, the pealoff protective layers 26, 28 (FIG. I.) are 
removed so that the electrode may be applied directly to the 
area covered with the conductive paste 30. The adhesive 
patch i8 is then pressed to the skin so as to tightly seal the 
conductive jelly or paste within the confines of the adhesive 
bond, and to press the surface 2 of the electrode 10 in electri 
cally conductive relation to the paste 30 at the point of con 
tact with the skin. The nature of the contact made is described 
more fully in said Berman et al. patent. 

It can be seen that an electrode in accordance with the 
present invention avoids the use of any electrolytically active 
metallic parts in contact with the skin, or in contact with the 
conductive paste or jelly. Thus, electrolysis is avoided, 
whereby the possibility of generating skin irritants is 
minimized. Also, it is obvious that a body electrode in ac 
cordance with the present invention can be manufactured at a 
very low cost since only two parts are involved, and the elec 
trode portion 10 may be molded in accordance with molding 
techniques well known in the art. 
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4. 
Although the invention has been shown and described with 

respect to preferred embodiments thereof, it should be un 
derstood by those skilled in the art that the foregoing and vari 
ous other changes and omissions in the form and detail thereof 
may be made therein without departing from the spirit and the 
scope of the invention. 

claim: 
. A body electrode consisting solely of: 

a one-piece electrode portion consisting of carbon-in 
pregnated plastic material selected from the group con 
sisting of polytetrafluoroethylene and phenolic resin, and 
having an enlarged skin contact area, and neck and crown 
sections forming a male snap fastener, and 

an adhesive webbing having adhesive disposed on one side 
thereof and having an opening therethrough, said neck 
and crown sections protruding through said opening in 
said webbing, said adhesive contacting said electrode por 
tion, said web extending beyond said body portion for 
securing said electrode to the skin of the body. 


