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[5 7 ] ABSTRACT 

Apparatus is provided for sensing physiological poten 
tials of a living body. There is provided a first band for 
at least partially encircling a part of the living body 
and having a ?rst electrode mounted thereon. The 
?rst electrode is adapted for connection to an instru 
ment for amplifying the physiological potentials of the 
living body. A second band is provided for at least 
partially encirling another part of the living body and 
has a second and a third electrode located thereon. 
The second and third electrodes each are adapted for 
connection to the instrument for amplifying the physi 
ological potentials of the living body. 

9 Claims, 8 Drawing Figures 
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l 
APPARATUS FOR SENSING PHYSIOLOGICAL 
> POTENTIALS ' 

BACKGROUND OF THE INVENTION 7 ' 

This invention relates to improvements in sensing 5 
means and electrode systems. More speci?cally, the in 
vention relates to sensing means and electrode systems 
for detecting or picking up physiological potentials of 
a living body and as such sensing means and electrode 
systems are used in conjunction with a recording or 10 
measuring instrument or with an ampli?er, which may 
form a part of such an instrument, and which is used to 
amplify the physiological potentials. I . 

It may be explained here that the present method for 
obtaining quality electrocardiograms in patients re- 15 
quires the use of a special electrode jelly or conductive 
cream to minimize the contact impedance'between the 
metal electrodes placed in contact with the body of the 
patient and the skin surfaces of the patient. This special ' 
jelly or cream is usually administered by a quali?ed 20 
technician prior to the placement of the electrodes on 
‘the patient. Some newer throw-away type electrodes 
are equipped with'aself contained layer of cream cov 
ering the surfaces of the electrodes. In either case, be 
cause of the age and in?rmity of most cardiac patients, 
the administration of these electrodes usually requires 
specially trained personnel except with the most 
healthy and dextrous patients. 

In a co-pending US. application Ser. No. 337,261- as- 30 
signed to the same assignee as the instant application 
and ?led concurrently herewith there is described a 
monitor apparatus for monitoring electrical signals, ei 
ther natural, i.e., electrocardiographic signals, or arti?- - 
cial, i.e., resulting from a, heart pacer stimulating the 35 
heart of a patient, via a communication link.‘ Brie?y, 
the monitor'apparatus‘disclosed in the above identi?ed 
application comprises a transducer including electrode , 
means which are used to sense the physiological signals . 
of the patient. The transducer processes the sensed sig- 40 
nals for transmission over a communication link, as for 
example, a standard telephone communication net 
work. A receiver, typically located at a remote tele 
phone s‘tation such as a cardiologist’s of?ce, receives 
the transmitted information which is thereafter used by 45 
the cardiologist for diagnostic-purposes. 
The transducer of the monitor apparatus just de 

scribed is usually situ'ated with the patient in his home 
and must, therefore, be operated by the patient'us'ually 
without the assistance of a trained physician or techni- 50' 
cian. To this end, the transducer of the above identi?ed 
application utilizes a pair of stretch arm band elec 
trodeswhich ‘can be utilized quite easily by the patient 
without assistance. ‘ - » 

SUMMARY 'oF THE INVENTION 
It is an overall object of the present invention to pro 

vide an improved sensing means and electrode system 
which allows a patient to utilize monitor apparatus for 
the recording or measurement of physiologicalpoten 

technician. 
Another object of the invention is to provide an im- ' 

65 
proved sensing means and electrode system which al 
lows the patient to substantially completely relax while 
monitoring of the physiological potentials of the patient 
is effected. ' ' . 
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tials of the patient without the aid of a physician or ' 

, 2 

‘Brie?y, the present invention achieves‘ the foregoing 
objects by providing apparatus for sensing physiolog 
ical potentials of a living body. The apparatus com 

' prises: a ?rst band for at least partially encircling a part 
of the living body and having a ?rst electrode located 
thereon, the ?rst electrode being adapted for connec 
tion to an instrument for amplifying the physiological 
potentials of the living body; and a second hand for at 
least partially encircling another part of the living body 
and having a, second and ya third electrode‘ located 
thereon, the second and thirdelectrodes each being 
adapted for connection to the instrument for amplify 
ing the physiological potentials of the living body. 
The invention will be fully and comprehensively un 

derstood with other objects and advantages which will 
become subsequently apparent as the details of con- ‘ 
struction and operation thereof are more‘ fully hereinaf 
ter described and claimed. ' 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIGS. 1 and 2 diagrammatically" illustrate prior art 

electrode systems and are ‘useful to explain possible 
problems associated with their use; 
FIG. 3 is a diagrammatic illustration of the modi?ca 

tion to one of the two wrist band electrodes in accor 
dance with the invention to facilitate the three elec 
trode con?guration of FIG. 2; 
FIGS. 4, 5, and 6 show an actual implementation of ' 

the stretch wrist band electrode system in accordance 
with the invention; and _ , 

FIGS. 7 and 8 diagrammatically illustrate modi?ca 
tions to the electrode system of FIGS. 3-6 in accor 
dance with the invention. ' 

DESCRIPTION OF THE PREFERRED 
‘A A EMBODIMENTS ‘ 

Referring now to the drawings wherein like reference 
characters refer to like parts throughout the several 
views and in order to more fully explain the present in 
vention, reference will ?rst be made to FIGS. 1 and 2 
which diagrammatically illustrate prior art electrode 
systems and the possible problems associated with their 
use in obtaining quality physiological measurements of 
a patient. _ - ' ' 

Referring ?rst to FIG. 1, there is diagrammatically 
illustrated a patient and interface impedances Z, 
between thesensing means or electrodes 18 and 20 and 
the skin surfaces of the patient during a lead 1 ECG A 
measurement using a two input terminal ampli?er 22. _ 
The ampli?er 22 has input terminals 24 and 26 be 
tween which physiological voltage signals are sensed 
and a pair of output terminals 28 and 30 between which 
the ampli?ed physiological voltages appear or where 
voltage measurements are taken, as for example, cardi 
ographic signals (Em). Note that terminal 26 and ter 
minal 30 are electrically identical. The effect of com 
mon mode voltages on the quality of measurements will 
now be described. A common mode voltage (Em) may 
be characterized as that voltage that exists between the 
chassis of the measuring instrument, that is, the ampli 
?er, and the patient. I I , . 

Assume the following typical values for the parame 
ters in FIG. 1: r' I 

2, (Skin to electrode impedance utilizing a =l000 ohms 
conductive cream between electrodes 
l8 and 20 and the skin of the patient) 
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Z“ (ampli?er input impedance) =l megohm 
Z", (impedance between ampli?er chassis =l000 megohm 

and patient) 
Em (common mode voltage between =l0 volts 

ampli?er chassis and patient) 
Em, (cardiac voltage measured between =2 millivolts 

ampli?er output terminals 28 and 30) 

The percentage error in voltage measurement Em 
caused by the input impedance Z," of the ampli?er 22 
in given approximately by the following formula (1): 

Percent Error due to Z,-,, i 2 228/2, + Z“, X I00 

(1) 

Substituting the above values in formula (1) provides 
a percentage error in the voltage measurement of Em 
of approximately 0.2 percent or 0.004 millivolts. 
The percentage error in voltage measurements of 

Em caused by the common mode voltage EC," is given 
approximately by the following formula (2): 

' > X Z8 

(2) Percent Error due to Ecm = ——C"’_E~§—— X 100 
66g 

Substituting the above values in formula (2) provides 
a percentage error in the voltage measurement of Em 
of approximately 0.5 percent or 0.01 millivolts. 
Consider now the situation if no conductive cream 

were used to reduce the impedance of Z,. Typically Z, 
would increase to 100,000 ohms and possibly as high 
as 1 megohm. With Z, being equal to l megohm, the 
percentage error caused by the input impedance Z,-,, of 
the ampli?er 22 utilizing formula (1) would now be ap 
proximately 67 percent or 1.34 millivolts. This error 
could be reduced, however, bysimply increasing the 
input impedance Z", to 1,000 megohm which is easily 
obtainable utilizing a Field Effect Transistor (F ET) am 
pli?er. ' - 

But with Z, equal to l megohm, the percentage error 
in voltage measurement of Em, caused by the common 
mode voltage Em utilizing formula (2) would now be 
approximately 500 percent or 10 millivolts. This latter 
error cannot be'mitigated by increasing the impedance 
Z“, of ampli?er 22. 
However, by utilizing a three terminal input ampli?er 

31, as depicted in FIG. 2, having a positive input termi 
nal 32, a negative input terminal 34 and a signal ground 
terminal 36, with the ampli?er 31 signal ground termi 
nal 36 connected to, for example, the right ankle of the 
patient via an electrode-37, a reduction in error propor 
tional to the common mode rejection capability of the 
amplifier 31 is realized. Assume now, however, that the 
interface impedance Z, between the right ankle elec 
trode 37 and the right ankle is also 1 megohm, there 
fore, the common mode percentage error in voltage 
measurement of Em would be 10 millivolts as before. 
Now, however, the ampli?er’s common mode rejection 
capability, typically 60 db or greater will reduce this 
percentage error by 60 db, or by a factor of 1,000 to 
0.01 millivolts. Thus, the electrode 37, commonly 
called an indifferent electrode, is to physically and 
electrically connect the signal ground terminal 36 of 
ampli?er 31 to the patient so as to reduce the common 
mode voltage existing between the patient and the am 
pli?er 31. - ' 

4 
The impracticability of using a three electrode sys 

tem con?guration as depicted in FIG. 2 with an un 
aided patient is obvious. The sensing means or elec 
trode system in accordance with the invention acquires 

5 the same performance capability of the three discreet 

O 
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electrode con?guration of FIG. 2 using only two dis 
creet electrodes. 
FIG. 3 is a diagrammatic illustration of the modi?ca 

tion to one of the two electrodes 18 and20 in accor 
dance with the invention, to facilitate the three elec 
trode con?guration of FIG. 2. This modi?cation to one 
of the electrodes l8 and 20 provides two independent 
connections, one for the amplifier negative input termi 
nal 34 and one for the ampli?er signal ground terminal 
36. 
There is diagrammatically shown in FIG. 3, a 

shielded cable 40 interconnecting the left wrist of the 
patient to the positive input terminal 32 of ampli?er 31 
and a second shielded cable 42 vinterconnecting the 
right wrist of the patient to the negative input terminal 
34 of the ampli?er 31. The shielded cables 40 and 42 
each comprise an inner electrical conductor 62 and a 
braided outer electrical conductor 64 which are insu 
lated from one another. It will be noted that the braided 
conductors 64 of shielded cables 40 and 42 are inter 
connected by lead wire 44 and that each of them are 
in turn connected to the signal ground terminal 36 of 
ampli?er 30 via lead 37. 
The electrodes 18 and 20 are shown in FIG. 3 in the 

form of arm or wrist bands and each comprises a metal 
lic stretch band 50 similar to watch band having its op~ 
posite ends interconnected by an electrode assembly 
52. The wrist or arm bands 18 and 20 and assemblies 
52 are each arranged for contact with the skin surfaces 
of the arms or wrists of the patient. Each assembly 52 
comprises an upper metallic plate portion 54 and a 
lower metallic plate portion 56. It will be noted, how 
ever, that the electrode assembly 52 of arm or wrist 
band 20 differs slightly from that of arm or wrist band 
18. The electrode assembly 52 of arm or wrist band 20 
is provided with an opening in the upper metallic plate 
54 and interposed between the upper plate 54 and the 
lower plate 56 is a member or piece of electrically insu 
lating material 58 which is also provided with an open 
ing 60 therethrough. The insulating material 58 is not 
present in arm or wrist band 18 and the upper and 
lower portions 54 and 56, respectively, are physically 
and electrically connected to each other and to the 
stretch band 50. 
As shown in FIG. 3, the braided outer conductor 64 

of shielded cable 40 is not electrically connected to the 
stretch band 50 nor to the electrode assembly 52 and 
only the inner electrical conductor 62 is electrically 
connected to the electrode assembly 52 and thus to the 
stretch band 50. However, the braided outer conductor 
64 of shielded cable 42 is electrically connected via 
lead 66 tothe stretch band 50 and the inner electrical 
conductor 62 is electrically connected to the lower me 
tallic plate 56. With such an arrangement, at the right 
arm or wrist of the patient, there is in effect two sepa 
rate electrical connections between the ampli?er 31 
and right wrist of the patient, namely, an electrical con 
nection is made between the input terminal 34 and the 
right arm or wrist of the patient via conductor 62 and 
lower plate 56 of electrode assembly 52, and another 
electrical connection is made‘ between the signal 
ground terminal 36 of ampli?er 31 and the right arm or _ 
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5 
- wrist of the patient via lead 37, braided conductor 64, 

lead 66, upper plate 54, and stretch band 50. Thus, the 
requirement for a separate right ankle electrode as de 
picted in FIG. 2, which is normally required in a lead ' 
l ECG, is eliminated because the electrical connection 
between the signal ground terminal 36 of ampli?er 31 
and the right'arm or vwrist of the patient via lead 37, 
braided conductor v64, lead 66, upper plate 54, and 
stretch band 50 is electrically equivalent to the indiffer 
ent electrode (electrode 37) connection of FIG. 2. 
Referring now to FIGS. 4, 5, and 6, there is shown an 

actual implementation of the stretch arm or wrist band 
electrode system in accordance with the invention. 
Each of the arm or wrist band electrodes 18 and 20 are 
constructed identically except for an electrical connec 
tion for the indifferent electrode and therefore, only 
the arm or wrist band electrode 20 is illustrated in 
FIGS. 4, 5, and 6. - _ 

In FIGS. 4, 5, and 6, the arm or wrist electrode is 
again shown generally at 20; the stretch band isshown 
at 50; the shielded cable at 42; the inner conductor of 
the shielded cable at 62 which terminates at one end in 
an ampli?erconnector 70, and at the opposite end in 
a lug connector 71; the outer braided conductor at 64 
which terminates at one end in an ampli?er connector 
72 and at the opposite end in a lug connector 73; and 
the electrode assembly generally at 52 comprising the 
upper metallic plate 54, the lower metallic plate 56 and 
the insulation material as block 58. The upper plate 54 
is fastened to the insulating block 58 at its upper por 
tion by means of screws 74 and 75. Lower plate 56 is 
fastened to insulation block 58 at its lower portion by 
means of a threaded pin 76 formed with the plate 56or 
welded thereto, and a nut 78. Interposed between nut 
78 and the surface 80 of insulation material 58 is a me 
tallic lock washer 81 and an electrical connector 82 
onto which lug connector 71 is snapped or otherwise 
secured. Another metallic lock washer 83 and an elec 
trical connector 84 is shown ‘interposed between the 
upper plate 54 and the surfaces 85 of a recessed por 
tion 86 provided in the left side of the insulation mate 
rial 58 as viewed in FIGS. 5 and 6. The connector 72 
of braided conductor 64 is snapped onto orotherwise 
secured to electrical connector 84. 
As stated above, the arm or wrist electrodes 18 and 

20 are identical, however, in the arm or wrist electrode 
18 the braided conductor 64 is cut off as at point 88 in 
FIG. 4 and, therefore, is not connected to the electrical‘ 
connector 84. In fact, the electrical connector 84 is not 
present or utilized in the arm or wrist electrode 18. 
From the foregoing it will be understood, thatv the 

arm or wrist electrode described with reference to 
FIGS. 4, 5, and 6, is an actual implementation of the 
arm or wrist electrodes 18 and 20 described with refer 
ence to FIG. 3. , . 

Referring now to FIG. 7, there is diagrammatically 
illustrated a modi?cation to the electrode system of the 
invention wherein a pair of resistors R1 and R, are eIec- 
trically connected between the shielded conductors 64 
and the stretch'bands 50. While the insulation material 
58, the wrist bands 50 and the shielded cable 42 are il 
lustrated somewhat differently in FIG. 7_ than in FIGS. 
3-6, they are electrically equivalent to those. shown in 
FIGS. 3-6. Also, in FIG. 7,_ both arm or wrist band elec 
trodes are identical, that is, they are both identical to 
that shown at 20 in FIG. 3. 
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6 
The values of the resistors R1 and R2 need not neces 

sarily be the same but the sum of the two must be large 
compared with the impedance of the patient between 
his right arm and left arm, as for example, R1 plus R2 
must be greater than 500 ohms which typically repre 
sents the body fluid impedance between the right arm 
and left arm of the patient neglecting contact impe~ 
dance (2,) between the electrodes and the skin sur 
faces of the patient’s body. However, the sum of R, and 
R2 must be low enough to be effective to reduce the 
common mode voltage. Typically R1 plus R2 should be 
in the range from about 1,000 ohms to about 20,000 
ohms. ' 

Referring now to FIG. 8, there is diagrammatically 
illustrated a modi?cation of the electrode system of the 
invention shown in FIG. 7 wherein the pair of resistors 
R1 and R2 are electrically connected between the 
braided conductors 64 of shielded cable 42 and the 
stretch wrist bands 50 at the ampli?er end via signal 
ground terminal 36 and leads 80 and 82 connected, re 
spectively, between the braidedconductors 64 of the 
left and right stretch bands 50. Electrically, the em 
bodiment shown in FIG. 8 is the equivalent of that 
shown in FIG. 7. 
The advantages of the embodiments of the invention 

shown in FIGS; 7 and 8 are that should anyone of the 
ground connections between the patient and the ampli 
?er 31 fail or become reduced because of corrosion or 
dirt or other failure, as for example, one of the arm or 
wrist stretch bands 50 not making effective contact, 
then the alternative arm or wrist electrode 18 or 20 
ground connection will function to provide an alternate 
ground path or connection between the patient and the 
ampli?er 31. ' 

It should also be pointed out here that both R, and 
R2 may be replaced by a short circuit if a sufficient re 
sistance is present due to the contact impedance be 
tween the stretch bands 50 and the skin surfaces of the 
patient, but, since the contact resistance or impedance 
between the stretch bands 50 and the skin surfaces of 
the patient cannot'be assured of being of any given 
value, the use of resistors R1 and R2 is preferred. 
From the foregoing it will be understood to those 

skilled in the art that the invention in its broadest as 
pects comprises apparatus for sensing or picking up 
physiological potentials of a living body which when 
used in conjunction with an instrument for amplifying 
or measuring these potentials provides three indepen 
dent electrical connections between the living body 
and the instrument utilized, but does so utilizing only 
two discreet sensing or pick-up means. Further while 
the wrist or arm electrodes 18 and 20 including the 
stretch bands 50 and the electrode assemblies 52 have 
thus far been described as metallic, if desired, they may 
be completely or partially be fabricated of any suitable 
electrically conductive material, as for example, an 
electrically conductive plastic material or carbon. Also, 
the stretch bands 50 of wrist or arm electrodes 18 and 
20 may be in the form' of ?exible bracelets for only par 
tially encircling the wrists or arms of the patient, and, 
for that matter, are not restricted for use on the arms 
or wrists of the living body but may be constructed and 
arranged to wholly or partially encircle any appropriate 
part of the living body. As for the stretch bands: 50 
themselves, they may actually be fabricated of an elec 
trically insulating material such as a rubber band for 
completely encircling a body part or a rubber bracelet 
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for only partially encircling the body part. In these lat 
ter situations one of the rubber bands or bracelets, i.e., 
the equivalent of 18, would have an electrically con 
ductive electrode, such as the electrode 52, mounted 
thereon for contact with the skin surfaces of the living 
body and the electrode would be provided with any 
suitable electrical connector for electrical connection 
to the instrument being utilized; in the case of the other 
rubber band or bracelet, i.e., the equivalent of 20, there 
would be mounted thereon for contact with the skin 
surfaces of the living body, two spaced apart electri 
cally conductive electrodes, such as 56 and each of the 
electrodes would be provided with any suitable electri 
cal connector for electrical connection via electrical 
conductors, such as shielded cables 40 or 42, appropri 
ately connected to the instrument being utilized. Again, 
in these latter situations with both arm or wrist band 
electrodes 18 and 20 being identical, the resistors R1 
and R2 may be utilized as they are described with refer 
ence to FIGS. 7 and 8. 
Also from the foregoing, it will be understood that 

' with respect to the electrode system, we have provided 
an electrode system wherein a patient can record his 
own ECG without the aid of a physician or technician. 
The electrode system of the invention is especially use 
ful with the monitor apparatus described in the above 
identi?ed co-pending application. The electrode sys 
tem of the invention permits the patient to completely 
relax while physiological measurements are being 
taken as there is nothing that the patient must hold or 
grasp during the measurement process. Thus, much of 
the electrical noise introduced into the measurement 
process due to the normal requirement that a patient 
grasp electrodes, which noise emanates from muscle 
tension of the patient, is eliminated. Also, use of the 
electrode system of the invention permits the patient 
freedom of movement which may be required for ob 
taining other measurements. 
While we have herein described and shown illustra 

tive embodiments of our invention, it is to be under 
stood that the invention is not limited thereto, but may 
comprehend other constructions, arrangements of 
parts, details and features without department from the 
spirit of the invention. 
Having thus described our invention, we claim: 
'1. An electrode system for use with an instrument 

constructed and arranged for the measurement of phys 
iological potentials of a patient wherein the instrument 
has at least three input terminals, one being a positive 
input terminal, one being a negative input terminal and 
one being a signal ground terminal, the electrode sys 
tem comprising: » ~ 

a. a ?rst band for encircling a part of the body of the 
patient and having a ?rst electrode located 
thereon; 

b. a ?rst electrical conductor having opposite ends, 
one end of the ?rst electrical conductor being elec 
trically connected to the ?rst electrode and the op 
posite end thereof being connected to the positive 
input terminal of the instrument; 

c. a second band for encircling another part of the 
body of the patient and having a second and third 
electrode located thereon; and 

d. second and third electrical conductors, each hav 
ing opposite ends, one end of the second electrical 
conductor being electrically connected to the sec 
ond electrode and the opposite end thereof being 
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8 
electrically connected to the negative input termi 
nal of the instrument, one end of the third electri 
cal conductor being electrically connected to the 
third electrode and the opposite end thereof being 
electrically connected to the signal ground termi 
nal of the instrument. 

2. Apparatus as de?ned in claim 1 wherein the ?rst 
band is fabricated of electrically conductive material 
with the ?rst electrode being electrically connected 
thereto. 

3. Apparatus as defined in claim 1 wherein the sec 
ond band is fabricated of electrically conductive mate 
rial with the second electrode being electrically con 
nected thereto, a piece of electrically insulating mate 
rial, the third electrode being electrically insulated 
from the second band by the piece of electrically insu 
lating material. 

4. An electrode system for use with an ampli?erv 
adapted for the measurement of physiological poten 
tials of a patient wherein the ampli?er has three input 
terminals, one being a positive input terminal, one 
being a negative input terminal and one being a signal 
ground terminal, the electrode system comprising: 

a. a ?rst conductive band having its opposite ends 
electrically interconnected, the ?rst conductive 
band being constructed and arranged for physical. 
and electrical contact with the skin surfaces of a 
limb of the patient; 

b. a ?rst electrical conductor having opposite ends, 
one end of the ?rst electrical conductor being elec 
trically connected to the ?rst conductive band and 
the opposite end thereof being (for) electrically 
(interconnecting the ?rst conductive band with 
the) connected to the positive input terminal of the 
ampli?er, 

. a second conductive band having its opposite ends 
interconnected by an electrode assembly, the sec 
ond conductive band and the electrode assembly 
each being constructed and arranged for physical 
and electrical contact with the skin surfaces of a 
limb of the patient, the electrode assembly com 
prising: 
i. an upper conductive plate: 
ii. a lower conductive plate; and 
iii. a member of electrically insulating material in 
terposed between the upper and lower conduc 
tive plates; the upper conductive plate of the 
electrode assembly being electrically connected 
to the second conductive band. 

d. a second electrical conductor having opposite 
ends, one end of the second electrical conductor 
being electrically connected to the lower conduc 
tive plate and the opposite end thereof being (for) 
electrically (interconnecting the lower conductive 
plate) connected to the negative input terminal of 
the ampli?er; and 

. a third electrical conductor having opposite ends, 
one end of the third electrical conductor being 
electrically connected to the upper conductive 
plate and the opposite end thereof being (for) elec 
trically (interconnecting the upper conductive 
plate) connected to the signal ground terminal of 
the ampli?er. 

5. An electrode system as de?ned in claim 4 wherein 
the ?rst conductive band has its opposite ends electri 
cally interconnected by a ?rst electrode assembly com 
prising: 
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i. an upper metallic plate; and 
ii. a lower metallic plate, 
the upper and lower metallic plates being electrically 
connected together. 

6. An electrode system for use with an ampli?er con 
structed and arranged for the ampli?cation of physio 
logical potentials of a patient wherein the ampli?er has 
three input terminals, one being a positive input termi 
nal, one being a negative input terminal and one being 
a signal ground terminal, the electrode system compris 

a. a ?rst metallic stretch band having its opposite 
ends interconnected by a ?rst electrode assembly, 
the ?rst metallic stretch band and at least one por 
tion of the ?rst electrode assembly being con 
structed and arranged for physical and electrical 
contact with the skin surfaces of a limb of the pa 
tient, the ?rst electrode assembly comprising: 
i. a ?rst upper metallic plate portion; 
ii. a ?rst lower metallic plate portion; and 
iii. a ?rst block of electrically insulating material 
interposed between the ?rst upper and lower me 
tallic plate portions, the ?rst upper metallic plate 
portion being secured to an upper portion of the 

_ block of insulating material and the ?rst lower 
metallic plate portion being secured to a lower 
portion of the ?rst block of insulating material, 
the ?rst upper metallic plate portion being physi 
cally and electrically connected to the opposite 
ends of the ?rst metallic stretch band; 

b. a ?rst cable having ?rst and second electrical con 
ductors, the ?rst and second electrical conductors 
being insulated from one another, the ?rst electri 
cal conductor being electrically connected at one 
end thereof to the ?rst lower metallic plate portion 
and the opposite end thereof being (constructed 
and arranged for electrical connection) electrically 
connected to the positive input terminal of the am 
pli?er, 

. a second metallic stretch band having its opposite 
ends interconnected by a second electrode assem 
bly, the second metallic stretch band and at least 
one portion of the second electrode assembly being 
constructed and arranged for physical and electri 
cal contact with the skin surfaces of a limb of the 
patient, the second electrode assembly. comprising: 

i. a second upper metallic plate portion; 
ii. a second lower metallic plate portion; and 
iii. a second block ‘of electrically insulating material 
interposed between the second upper and lower 
metallic plate portions, the second upper metal 
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10 
lic plate being secured to an upper portion of the 
second block of insulating material and the sec 
ond lower metallic plate portion being secured to 
a lower portion of the second block of insulating 
material, the second upper metallic plate portion 
being physically and electrically connected to the 
opposite ends of the second metallic stretch 
band; 

d. a second cable having ?rst and second electrical 
conductors, the ?rst and second electrical conduc 
tors of the second cable being insulated from one 
another, the ?rst electrical conductor of the second 
cable being electrically connected, at one end 
thereof to the second lower metallic plate portion 
and the opposite end thereof being (constructed 
and arranged for electrical connection) electrically 
connected to the negative input terminal of the am 
pli?er, the second electrical conductor of the sec 
ond cable being electrically connected at one end 
thereof to the second metallic stretch band and the 
opposite end thereof being (constructed and ar 
ranged for electrical connection) electrically con 
nected to the signal ground terminal of the ampli 
?er. ' 

7. An electrode system as de?ned in claim 6 wherein 
the second electrical conductor of the ?rst cable is 
electrically connected at one end thereof to the ?rst 
metallic stretch band and is electrically connected at its 
opposite end to the signal ground terminal of the ampli 
?er. 

8. An electrode system as de?ned in claim 7 wherein 
the second electrical ‘conductor of the ?rst cable is 
electrically connected at said one end thereof to the 
?rst metallic stretch band via a ?rst resistor and 
wherein the second electrical conductor of the second 
cable iselectrically connected at said one end thereof 
to the second metallic stretch band via a second resis 
tor. 

9. An electrode system as de?ned in claim 7 includ 
ing a ?rst resistor connected to the said opposite end 
of the second electrical conductor of the ?rst cable, 
wherein the said opposite end of the second electrical 
conductor of the ?rst cable is electrically connected to 
the signal ground terminal of the ampli?er via said ?rst 
resistor, and a second resistor connected to the said op 
posite end of the second electrical conductor of the 
second cable, wherein the said opposite end of the sec 
ond electrical conductor of the second cable is electri 
cally connected to the signal ground terminal of the 
ampli?er via said second resistor. 

' * * * * * 


