
Nov, 23, 1971 J. T. FEARNSIDE ET AL 3,621,832 
FLUID COLUMN SUCTION ELECTRODE 

Filed Sept. 18, 1969 

35 

33 

31 

Yu 
13 

Figure 2 

N.VENTORS 
KENNETH M. PATON 
JAMES T. FEARNSIDE 

P 44/3 
AGENT 

  

  



United States Patent Office 3,621,832 
Patented Nov. 23, 1971 

3,621,832 
FLUID COLUMN SUCTION ELECTRODE 

James T. Fearnside, Lexington, and Kenneth M. Patton, 
Wayland, Mass, assignors to Hewlett-Packard Com 
pany, Palo Alto, Calif. 

Filed Sept. 18, 1969, Ser. No. 859,119 
Int. Cl. A61b5/04 A61n 1/00 

U.S. C. 128-2.06 5 Claims 

ABSTRACT OF THE DISCLOSURE 
An electrode structure provides an electrically conduct 

ing fluid column interface between a patient and a cardiac 
signal receiving cable. A suction bulb draws a vacuum in 
the fluid column when in contact with a patient to there 
by removably secure the electrode to the patient. 

BACKGROUND OF THE INVENTION 
In cardiac signal monitoring applications, several dif 

ferent types of electrodes have been used to couple elec 
trical impulses from a patient to the input of an electro 
cardiograph or other monitoring device. One such elec 
trode employs a metal Suction cup which is secured to 
the skin of a patient by a vacuum. This type of electrode 
is easily applied to and removed from the patient; how 
ever the metal suction cup is affixed in direct contact 
with the patient with the result that undesirable spurious 
noise signals are easily produced whenever there is a 
slight movement of the electrode on the patient's skin. 
Another electrode which has been used to receive car 

diac signals is one wherein a metal disc, for example, 
is coated with a layer of electrically conducting fluid or 
cream and then secured to a patient. Due to the effect 
of the fluid layer, this type of electrode is less susceptible 
to patient movement than is the above mentioned metal 
suction cup electrode; however, the electrode is generally 
secured to the patient by adhesive tape or the like, which 
is undesirable in that the process of properly positioning 
the electrodes and thereafter removing them may be dif 
ficult and time consuming as well as uncomfortable to 
the patient. 

Accordingly, an object of the present invention is to 
provide an electrode for sensing cardiac signals which 
may easily and quickly be applied to and removed from 
a patient and which also minimizes spurious noise signals 
resulting from shifts in the electrode position on the 
patient. 

SUMMARY OF THE INVENTION 

The illustrated embodiment of the present invention 
includes a deformable suction bulb which is attached to 
a suction cup. Positioned in the suction cup is an inter 
poser member which is spaced from the side walls of the 
cup so as to define an annular shaped cavity for receiving 
an electrically conducting fluid. The cup and the inter 
poser member are formed of an electrically insulating ma 
terial, and at the bottom of the cup there is provided 
an electrical contact which is connectable to a signal re 
ceiving cable. The annular shaped cavity in the suction 
cup is first filled with a conducting fluid to form a con 
ducting fluid column, and then placed in contact with 
the skin of a patient. Thereafter a vacuum is drawn in 
the cup so that the fluid in the column is compacted be 
tween the patient's skin and the electrical contact inside 
of the cup. The interposer member in the cup limits 
against the patient's skin and insures that the fluid column 
is maintained at a predetermined depth. The suction cup 
configuration permits the electrode to be secured to and 
removed from the patient in a convenient manner, and 
the deep fluid column acts as a buffer between the elec 
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trical contact and the patient to thereby minimize noise 
signals generated by patient movement. 

DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a fragmented perspective view of the pre 

ferred embodiment of the electrode of the present in 
vention. 

FIG. 2 is a perspective view of the external rear por 
tion of the suction cup as viewed in FIG. 1. 

FIG. 3 is a side view of the preferred embodiment of 
the suction cup. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the figure, there is shown a suction cup 11 
formed of an electrically insulating material such as poly 
propylene plastic. The suction cup 11 includes a base por 
tion 13, a cylindrical side wall portion 15, and a ring 
shaped electrically conducting member 17 positioned on 
the base portion inside of the cup. The conducting mem 
ber is electrically coupled to a connector 19 which is con 
figured to receive and securely hold a pin 21 connected 
to a signal cable 23 from a cardiac monitor, for ex 
ample. 
An interposer member 25 is formed of an electrically 

insulating material inside the cup 11. The interposer 25 
is cylindrically configured and has a central axis coin 
cident with the central axis of the cylindrical side wall 15. 
The interposer 25, is dimensioned so that it is in spaced 
apart relation with the side wall 15, thereby to define 
an annular column or cavity which may be filled with 
an electrically conducting fluid or cream. The depth of 
the fluid column is determined by the lengths of the cy 
lindrical side wall 15 and the interposer 25 along their 
common axs and may be on the order of .19 inch, for 
example. 
As shown in FIG. 3, the length of the interposer 25 is 

slightly less than that of the side wall 15 so that the in 
terposer terminates at an end portion 27 which is inside 
the cup 11. That is, if the rim 29 of the side wall 15 is 
considered to lie in a plane, the end portion 27 is spaced 
apart from this plane a small distance, on the order of 
.10 inch for the above, described case where the fluid col 
umn is .19 inch deep. 
The base portion 13 and the interposer 25 have a bore 

31 therein extending along the axis of the interposer from 
the end portion 27 (FIG. 1) to the external surface of the 
base portion 13 (FIG. 2) thereby to provide communica 
tion between the fluid column cavity and the external por 
tion of the base. The external part of the base portion of 
the cup 11 is formed in the shape of a cylinder 33 which 
surrounds the external opening 31 of the base and has 
a circumferentially serrated lateral surface. A deformable 
rubber suction bulb 35 has an apertured end portion 37, 
the internal surface of which is configured with circum 
ferental grooves. The end portion 37 is slipped over the 
cylinder 33 so that the serrations and grooves interlock, 
thereby to provide an air-tight seal and securely fasten 
the suction bulb 35 to the suction cup 11. 
As shown in FIG. 1, the end portion 27 of the inter 

poser 25 has two radial slots 39 extending between the 
central bore 31 and the lateral edge of the interposer 25. 
The purpose of these slots is to enable a vacuum to be 
drawn in the entire fluid column cavity, as hereinafter 
described. 

In use, the suction cup 1 is filled with an electrically 
conducting cream such as that sold by the Hewlett-Pack 
ard Company under the trademarked name "Redux.' The 
rim of the suction cup 11 is then placed in contact with 
a patient and a vacuum is drawn in the cup by operating 
the suction bulb. The interposer 25 limits against the 
patient's skin and the fluid column is compacted between 
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the ring contact member 17 and the patient's skin. The 
slots on the end portion 27 prevent the vacuum from 
being limited to the small area of the aperture, and in 
stead permit a vacuum to be drawn in the entire cavity 
over the surface of the patient's skin within the outer rim 
of the suction cup, thereby holding the suction cup Se 
curely in place. Since the side walls of the cup 11 are 
formed of an electrically insulating material and the elec 
trical contact member 17 is coupled to the patient by a 
buffer column of conducting fluid, any movement of the 
patient or the electrode produces only a negligible dis 
turbance so that spurious noise signals are minimized 
during cardiac signal monitoring. 
We claim: 
1. An electrode device for coupling biomedical signals 

from a patient to a signal receiving cable comprising: 
a suction cup including: 

a base portion having a surface internal to said 
Cup; 

an electrically conducting member disposed on the 
internal surface of said base portion and being 
connectable to said signal receiving cable; 

a side wall portion formed of an electrically in 
sulating material around said conducting mem 
ber, said side wall portion having a rim for con 
tacting a patient; 

an interposer member formed of an electrically insulat 
ing material and disposed in said suction cup in 
spaced-apart relation with said side wall portion to 
define a cavity therebetween for receiving an elec 
trically conducting fluid, said interposer member 
being configured to extend from said base portion and 
to terminate at an end portion within said cup; 

said interposer member and said base portion having 
a bore therein communicating with said cavity; and 

deformable suction bulb means affixed to said base and 
disposed in communication with said bore for draw 
ing a vacuum in said cavity when said side wall rim 
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is positioned contiguously to a patient, thereby to 
secure said electrode device to the patient and to 
compact said conducting fluid in said cavity into a 
fluid column disposed between said conducting mem 
ber and the patient. 

2. The electrode device of claim 1, wherein the side 
wall portions of said suction cup and said interposer mem 
ber are cylindrically configured and coaxially aligned, 
thereby to provide an annular fluid column between said 
side wall portion and said interposer member. 

3. The electrode device of claim 2, said electrically 
conducting member of said suction cup including electri 
cal connector means for Securing said signal receiving 
cable. 

4. The electrode device of claim 2, wherein the rim of 
said side wall portion defines a plane, and the end portion 
of said interposer member is disposed internally of said 
Suction cup in spaced-apart relation to said plane. 

5. The electrode device of claim 4 wherein the bore 
in said interposer member extends to the end portion of 
said interposer member, and said end portion includes at 
least one slot laterally intersecting said bore and commu 
nicating between said cavity and said bore. 

References Cited 
UNITED STATES PATENTS 

2,580,628 1/1952 Welsh -------------- 128-404 
3,187,745 6/1965 Baum et al. -- 128- 2.06 E 
3,387,608 6/1968 Figar ------------ 128-2.06 E 
3,505,993 4/1970 Lewes et al. ------ 128-2.06 E 
3,534,733 10/1970 Phipps et al. -------- 128-2.1 

RICHARD A. GAUDET, Primary Examiner 
J. C. McGOWAN, Assistant Examiner 

U.S. C. X.R. 
128-418 


