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[5 7 ] ABSTRACT 

This is an electrode arrangement particularly useful in 
providing a reliable electrical contact to be made to 
the skin of a person or animal in order to permit, for 
example, an electroencephalogram or electrocardio‘ 
gram reading to be made by means of an EEG or ECG 
system connected to the electrode arrangement. The 
electrode arrangement utilizes an elongated post and 
an apertured ring having a plurality of tabs for making 
a strong mechanical attachment to the post. Also dis 
closed is a combined electrode arrangement and adhe 
sive pad assembly. A feature of this combination is the 
use of the electrode arrangement described above in 
combination with the use of a pair of electrically con 
ductive irregular shaped gel pads with the gel pads 
being located on opposite sides of the ?ange associ 
ated with the post of the electrode arrangement. The 
gel pad con?guration provides a short electrical 
contact path to be created between the skin of the ani 
mal or person that is being monitored and the elec 
trode post. 

5 Claims, 10 Drawing Figures 
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ELECTRODE A t t: » 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates generally to the ?eld of elec 

trode arrangements and, more particularly, relates to 
the ?eld of electrode arrangements useful for EEG and 
ECG systems. i 

2. Description of the Prior Art 
In the past, various electrode arrangements were de— 

veloped for use with electrocardiogram systems in 
order to permit electrocardiograms to be made that are 
sensitive to the heart beat of a person or animal. 
One of these prior art electrode arrangements uti 

lized a two piece “post” and “stud” arrangement. The 
stud was the male, and the post was the female portion 
of the electrode which ?tted over the stud and provided 
electrical contact between the post and the stud due to 
the physical metal contact between the metal post and 
the metal stud. A number of disadvantages were associ 
ated with this prior art type of electrode arrangement. 
For example, one disadvantage was that the stud, which 
had a ?ange portion to provide a means for making 
electrical contact to the skin of a person or animal 
would not always make good electrical contact to the 
post due to the location or trapping of dielectric mate 
rial between the post and stud which frequently oc 
cured because the post and stud were mechanically and 
electrically connected together after the stud was 
forced through a dielectric adhesive pad. 
Another disadvantage associated with the stud of the 

prior art is that it was generally difficult to uniformly 
electroplate this element with silver because it utilized 
a hollow stud member which was less expensive to 
manufacture. However, the inner portion of the hollow 
stud member could not be easily silverplated which re 
sulted in it being a source of contamination for the 
electrode gel material that found its way into the hol 
low portion of the stud. Additionally, the post and the 
stud arrangement of the prior art electrode device uti 
lized in EEG or ECG systems frequently came apart in 
an electrical sense and did not maintain a good stable 
electrical contact due to the failure to hold a good elec 
trical contact fit between the post and stud. 
A need existed for a reliable, low cost, disposable 

electrode arrangement that could be utilized for EEG 
and ECG systems which would consistently provide a 
good electrical contact to the skin of the person or ani 
mal being tested, and which would maintain this good 
electrical contact despite natural or accidental move 
ments in areas around the electrode arrangement when 
attached to the person or animal being tested. 
A need also existed for providing a combined elec 

trode arrangement and adhesive pad assembly which 
could both provide a reliable electrical contact to the 
skin of the person or animal being tested and a low re 
sistance, short electrical path between the skin and the 
electrode arrangement. 

SUMMARY OF INVENTION 

An objective of this invention is to provide an im 
proved electrode arrangement. 

It is another object of this invention to provide an im 
proved electrode arrangement for use in making 
contact to the skin of a person or animal. 

It is a still further object of this invention to provide 
a combination electrode arrangement and adhesive pad 
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2 
assembly for use in insuring good, low resistance elec 
trical contact to be made to the skin of a person or ani 
mal being tested. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. l is an exploded elevational view in cross sec 
tion of the post and stud electrode arrangement of the 
prior art with the post and stud separated from each 
other prior to assembly of the post onto the stud. 
FIG. 2 is a view similar to FIG. I with the post and 

stud connected together to provide complete electrode 
arrangement. 
FIG. 3 is a sectional view in elevation showing the 

one piece stud and an apertured ring in mechanical 
contact with the stud in a manner which permits the 
one piece stud to provide direct electrical connection 
to an electrode associated with the electrical system 
EEG or ECG connected to the electrode arrangement. 

FIG. 4 is a top view showing the metal ring of FIG. 
3. 
FIG. 5 is a side elevational view in cross section 

showing the raised or angularly displaced tabs of the 
metal ring of FIG. 4. 
FIG. 6 is a cross section view, in elevation, showing 

a gel pad mounted on the stud of FIG. 3. 
FIG. 7 is a view similar to FIG. 6 showing the stud 

and gel pad after the stud has been inserted through an 
opening in an adhesive pad that is applied to the skin 
of the person or animal being tested. 
FIG. 8 is a view similar to FIG. 7 showing the aper 

tured metal ring in place over the stud and serving the 
function of holding together, between the ?ange of the 
stud and the metal ring, the gel pad and the adhesive 
pad. 
FIG. 9 is a view similar to FIG. 8 showing a second 

gel pad placed over the ?ange portion of the stud and 
in electrical contact with the gel pad located on the 
other side of the ?ange portion of the stud. 
FIG. 10 is a bottom view of the complete assembly of 

FIG. 9 showing the adhesive pad, both gel pads, and the 
?ange of the stud (shown in dotted form). 

Referring to the Prior Art electrode arrangement of 
FIG. 1, a stud 20 is shown having a ?ange 22 and an ex 
tension member 24 having a hollow inner portion 26. 
Post 28 contains a ?ange 30 and a hollow, door knob 
shaped element 32 which serves to provide both me 
chanical and electrical contact to the electrode con 
nector associated with an EEG or ECG electronic sys 
tem. 
Referring to'FIG. 2, the stud 20 and post 28 are 

shown mechanically and electrically connected to 
gether in order to provide electrical contact between 
the outer portion of the extension member 24 of the 
stud 20 and the inner portion of the hollow, door knob 
shaped element 32 of the post 28. Dielectric material 
caught between the stud 20 and and the post 28 pre 
vented a good reliable electrical contact to be made be 
tween these two elements. 
FIG. 3 is an elevational view, in section, showing the 

electrode arrangement of this invention wherein a sin 
gle, solid, unitary stud 34 is shown having a ?at ?ange 
36 and a solid elongated extension member 38 which 
together with the ?ange 36 are formed as a one piece 
element. A door knob shaped portion 40 associated 
with the extension member 38 of the stud 34 is used for 
the purpose of providing a good electrical contact to 
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the connecting electrode of the EEG or ECG system 
similar in function as the door knob shaped portion of 
the post of the prior art electrode arrangement of FIGS. 
1 and 2. An apertured metal ring 42 is shown in me 
chanical contact with the elongated extension member 
38 of the stud 34. 
With reference to the apertured metal ring 42, FIG. 

4 is a top view showing the metal ring 42 without the 
stud 34. As can be seen from FIG. 4, the metal ring 42 
contains an aperture con?gured in a manner which 
provides for metal tabs 44. Any number of tabs can be 
used, however, in the arrangement of FIG. 4, four 
metal tabs spaced 90° apart from each other has been 
found to be ideally suited to providing a good metal fas~ 
tening attachment to be made between the apertured 
metal ring 42 and the stud 34. While a metal ring 42 is 
preferred, other materials can be used to form the aper 
tured ring 42. 
Referring to FIG. 5, the metal ring 42 is shown in 

cross section from the side to emphasize the angular 
displacement of the metal tabs 44 from the plane of the 
ring 42. The angle displacement of the metal tabs 44 is 
to provide essentially a spring loaded connection be 
tween the elongated member 38 of the stud 34 and the 
metal ring 42 in order to prevent the metal ring 42 from 
becoming accidentally disengaged or removed from the 
stud due to forces exerted on the metal ring 42 or the 
stud 34. Particularly useful to maintain the ring 42 on 
the stud 34 is the flat edged contact portions of the 
metal tabs 44 which dig in and securely grip the stud 34 
to prevent accidental disengagement between the stud 
34 and the ring 42. 
FIG. 6 is a view showing the first step in the process 

of assembling the electrode arrangement of the inven 
tion onto an adhesive pad which is to be attached to the 
skin of a person or animal being tested or monitored 
with an EEG or ECG system. In FIG. 6 through FIG. 
10, the same reference numerals used in FIG. 3 and 
FIG. 4 are repeated in order to maintain clari?cation 
of the description of the invention. With reference to 
FIG. 6, an electrically conductive gel pad 46 is 
mounted on the ?ange 36 of the stud 34. The extension 
member 38 is pushed preferably through the central 
portion of the gel pad 46 to provide the arrangement 
shown in FIG. 6. The gel pad 46 is made of material 
that is commonly known in the industry as containing 
an electrically conductive solution so that the pad per 
forms the function of providing a good, low resistance, 
electrical contact to be made to the ?ange 36 of the 
stud 34. 
Referring to FIG. 7, this ?gure shows the assembly 

after the extension member 38 of the stud 34 has been 
inserted through opening 47 in an adhesive pad 48. The 
adhesive pad 48 is used to provide a good adhesive 
contact of the electrode arrangement of this invention 
to the skin of a person or animal being tested. The ad 
hesive pad 48 has a strongly adherent coating located 
on ‘the bottom portion 49 which is the surface portion 
of the pad 48 that contacts the skin of the person or an 
imal. 
Referring to FIG. 8, this ?gure illustrates the elec 

trode arrangement containing the apertured metal ring 
42 with its metal tabs 44 shown in contact with the 
elongated extension member 38 of the stud 34 in com 
bination with the adhesive pad 48 and the gel pad 46. 
Accordingly, the apertured metal ring 42 provides a 
very ?rm and strong mechanical connection to the 
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4 
elongated extension member 38 of the stud 34, thereby 
holding securely in place the adhesive pad 48 and the , 
electrically conductive gel pad 46 between the ?ange 
of the apertured metal ring 42 and the ?ange 36 of the 
stud 34. 

Referring to FIG. 9, this is a view similar to that of 
FIG. 8 with the addition of a second gel pad 50 shown 
covering the exposed ?at, bottom surface portion of 
the ?ange 36 of the stud 34. As can be seen with refer 
ence to FIG. 9, the electrically conductive gel pad 50 
is in electrical contact with the bottom surface portion 
of the ?ange 36 and is also in electrical contact with the 
electrically conductive gel pad 46 located on the other 
side of the ?ange 36 of the stud 34. Thus, in the event 
of movement of the person or animal being tested with 
the electrode arrangements of this invention, the ?ange 
36 may move directly out of contact with the gel pad 
50. However, electrical contact is continuously made 
to the ?ange 36 by means of the electrical contact be 
tween the gel pad 50 and the gel pad 46 in the circular 
overlapping region located around the outer portion of 
t_h_e“flange 36 of the stud 34. 

' With reference to FIG. 10, the gel pads 50 and 46 are 
shown to contain four arms (a four star con?guration) 
with each of the arms of gel pad 50 being located out 
of phase (interleaved) with the arms of gel pad 46. A 
dotted circle 52 de?nes the outer portion of the ?ange 
36 of the stud 34 which is located behind the gel pad 
50 and between the gel pad 50 and the gel pad 46. The 
use of the interleaved or out of phase arrangement 
shown in FIG. 10 for the gel pads 50 and 46 provides 
an excellent low resistance contact path to be made be 
tween the skin of the person or animal being tested or 
‘probed with the electrode arrangement of this inven 
ltion. Regardless of whether the ?ange 36 of the stud 34 
retreats or moves away from the gel pad 50, the gel pad 
50 can still provide electrical contact between the skin 
'of the person or animal being tested because of electri 
cal contact to the gel pad 46. 

In this manner, since the overlap or contact regions 
between the gel pads 46 and 50 are much closer to the 
?ange 36 of the stud 34, the skin of the person or ani 
mal being tested is closer to the probe or electrode 
?ange position of the stud 34. This is due to the non 
circular con?gurations of the pads 46 and 50 which 
permits the skin to be positioned closer to the center of 
the pads 46 and 50 than could otherwise be achieved 
by using circular pads which would not provide the re 
cess portion provided by the areas that are not over 
lapped between the gel pads 46 and 50. These star 
shaped gel pads assure a short low resistance, electri 
cally conductive path to be made from the skin to the 
electrode stud. Preferably, the stud 34 is made of a 
brass material such as one containing nickel like a 
product of Anaconda called Nickel Silver. It has been 
found that this material provides a good base for a sil-‘ 
ver plating operation and is also very resistant to ero 

Although the invention has been described with ref 
erence to a particular embodiment, it is to be under 
stood that this embodiment is merely illustrative of the 
application of the principles of the invention. Numer 
ous modi?cations may be made therein and other ar 
rangements may be devised without departing from the v 
spirit and scope of the invention._ _ 



3,841,312 
5 

I claim: 
H - 1. An electrode arrangement for a probe for 

sensing heart beats comprising, in combination, an 
electrode including a generally circular base ?ange and 
a solid integral upstanding central post, said base ?ange 
and solid integral upstanding central post being coated 
with conductive silver, gel pad means covering the bot 
tom surface of the base ?ange and extending outwardly 
beyond the outer periphery of said ?ange‘; an adhesive 
pad having a central aperture receiving said central 
post, said adhesive pad being disposed adjacent the 
upper surface of said base ?ange, and retainer means 
having a central aperture receiving said central post 
and-retaining said adhesive pad on said electrode below 
said retainer means and above said base ?ange, said gel 
pad being maintained in contact with the base flange of 
said electrode by adherence between the outer periph 
eral portions of the 'gel pad and the adhesive pad, the 
adhesive pad extending peripherally outwardly beyond 
the gel pad for adherence with the skin of a patient, the 
upper end of said central post being electrically ex 
posed on the upper end portion thereof above said re 

7 tainer means‘ soas to be adaptedto be directly con 
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_nected with the electrode connector of an EEG or ECG 
system. 

2. An electrode arrangement according to claim 1 
wherein said retainer means includes a plurality of tabs 

, extending inwardly towards said central aperture. 
3. An electrode arrangement according to claim 1 

wherein said retainer means includes four tabs spaced 
90° apart in a circular con?guration, said'tabs being an 
gularly displaced with respect to the plane of said re 
tainer means by said central post. 

4. An electrode arrangement according to, claim 1 
wherein said central post includes a knob shaped por 
tion on the upper end to provide means for connecting 
said central post with an electrode connector of an 
EEG or ECG system. 

5. An electrode arrangement according to claim 1 
wherein said circular base ?ange and said solid integral 
upstanding central post are made of a material forming 
a base for an adherent silver encapsulating coating 
whereby said silver coating provides electrical connec 
tion with said gel pad and with an electrode connector 
of an EEG or ECG system. 

* * * **, 


