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[57] ABSTRACT 

A harness for connecting the inputs of an EKG machine 
or the like to electrodes attached to the body of a pa­
tient in which the series resistance required to protect 
the machine from the presence of high energy pulses 
applied to the body by a defibrillator is provided by the 
distributed resistance of shielded conductive carbon 
loaded polymer leads. Both shields and leads are respec­
tively connected to .connectors of a yoke to which 
EKG leads may be attached. 

1 Claim, 8 Drawing Figures 
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PATIENT CABLE WITH DISTRIBUTED 
RESISTANCE PROTECTION IN CONDUCTORS 

DESCRIPTION OF A PREFERRED 
EMBODIMENT 

In FIG. 1, the harness is illustrated as having a male 
BACKGROUND OF THE INVENTION 

EKG machines produce electrocardiograms repre­
senting the functioning of a patient's heart from electri-

5 plug 2 for attachment to an EKG machine and a trunk 
cable 4 between the plug 2 and a yoke 6. Although not 
shown in this view, the yoke 6 has female plugs inserted 
in its end. Corresponding male plugs, respectively at­
tached to electrodes leads RL, RA, Vt, V2, V3, V 4, 
VS, V6, LA and LL, are shown as they would be in use. 
Althoµgh each electrode lead is connected to a body 
electrode, only one electrode 8 is shown. 

cal signals supplied by as many as twelve electrodes 
conductively attached to selecte~ points o~ t~e pati~nt's 

10 body. If the patient should reqmre resusc1tat10n with a 
defibrillator while the EKG machine is in operation, 
some means must be provided for protecting the EKG 
machine from the high energy electrical pulses that are 
applied to the patient by the defibrillator. Need for such 

15 
protection would be unnecessary if the EKG electrodes 
were removed prior to the application of the defibrilla-
tor pulses, but that is not practical because there is often 
insufficient time. Most EKG machines are equipped 
with internal circuits that bypass the front end amplifi- 20 
ers in the presence of a defibrillation pulse, but full 
protection of the machine requires that voltage limiting 
means be included in each of the leads from the machine 
to the electrodes attached to the patient's body. Hereto­
fore, this has been accomplished by inserting 6800-ohrn, 25 
2-watt carbon composition resistors in series with each 
lead. The resistors are generally mounted in the yoke at 
the end of the trunk cable from the machine. In a 
twelve-lead system, the yoke is heavy and awkward, 
especially in stress testing where the patient is moving 30 
and the yoke must be attached to his body. Further­
more, cables with yokes for this purpose are costly to 
build. 

In FIG. 2, the trunk cable 4 is shown as being retained 
in the tapered end of a housing 10 of the yoke 6 and 
projecting into the generally bell-shaped space within 
the other end. 

As can be seen from FIG. 4, the trunk cable 4 has an 
outer sheath 12 of flexible abrasion-resistant material 
such as vinyl overlying a shielding sheath 14 made of 
conductive vinyl. Inside the shielding sheath 14 are the 
required number of individual leads 15 of this invention, 
each of which is comprised of a core 16 formed from 
carbon loaded polymer coated with a suitable flexible 
insulation 18 such as vinyl. Only two conductors are 
shown in the interest of clarity. A metal collar, shown 
separately at 20, is comprised of a hollow cylinder 22 
having an outwardly extending flange 24. The cylinder 
22 is inserted within the grounding sheath 14 so as to 
make electrical contact therewith, and the flange 24. 
closes off the end of the trunk cable 4. 

Returning now to FIG. 2, it is seen that the leads 15 
are crimped by means 26, illustrated in greater detail in 
FIG. 3, to the ends of connectors in the form of female 
sockets 28 that are inserted in the end wall 30 along a 

35 line on the upper half of the yoke 6. Any suitable crimp-
Instead of inserting discrete lumped resistors in each ing means can be used, but as shown in FIG. 3, the 

BRIEF DISCUSSION OF THE INVENTION 

lead by mounting them in a yoke as just described, crimping means 26 is comprised of an open channel of 
either the leads in a trunk cable leading from the yoke to metal having tabs extending outwardly on either side. 
the EKG machine and/or the individual leads between The width of the channel in combination with the 
the yoke and the electrodes that are to be attached to 40 length of the tabs is sufficient for them to nearly encir-
the patient are made of electrically conductive carbon cle particular parts of the lead 15 and the shank 32 of a 
loaded polymer which, by way of example, can be vinyl socket 28. The dimensions are such that the tabs 34 
or polyethylene. The distributed resistance of each pol- extend around the outer coating 18 of a lead 15, the tabs 
ymer lead is sufficient to protect the EKG machine 36 extend around the core 16 of carbon loaded plastic, 
from defibrillation pulses. It has been found that these 45 and the tabs 38 extend around the shank 32 of the female 
polymer conductors are rugged, flexible, quite immune socket 28. Similar crimping connections can be made to 
to defibrillator pulses and cost very little more than the the shanks of male sockets 40 contained in the plug 2 at 
metallic conductors which they replace. the other end of the leads 15. 

THE DRAWINGS As seen in the end view of FIG. 2A and in the cut­
• 50 away section of FIG. 2, there is a lower row of connec-

FIG. 1 is a top view of a harness of this invention tors in the form of female sockets 40. Although not 
showing an EKG plug, trunk cable, yoke and individual shown in FIG. 2, their shanks are crimped by means 
electrode leads, one of which is shown with an elec- such as 26 to tongues 42 that extend from a bus bar 44. 
trode attached thereto; A tongue 46 that extends in the opposite direction from 

FIG. 1A is an elevation of part of FIG. 1; 55 the bus bar 44 is crimped by means such as 26 shown in 
FIG. 2 is a top view of a harness of this invention in FIG. 3 to a wire 48 that is connected to the flange 24 of 

which certain portions of the yoke are removed in order the collar 20. After this connection is made, the bell-
to permit a view of the internal structure; shaped cavity in the yoke housing 10 is filled with insu-

FIG. 2A is an end view of the yoke of FIG. 2; lating plastic. 
FIG. 2B is an elevation of the yoke of FIG. 2 with 60 FIG. 2B is an elevation of a portion of the yoke 6 

certain material removed and includes an elevation of a showing the female socket connectors 28 and 40 into 
plug for an electrode lead; which the bayonets 50 and 52 of a plug LL are to be 

FIG. 3 illustrates one way of physically and electri- inserted. In the enlargement of an electrode lead such as 
cally connecting a conductor made from carbon loaded LL shown in FI~. 5, th~ lead is comprised o~ a cen~ral 
polymer to an electrical terminal; 65 conductor 56, an msulat111:g layer 58, an electrical sh!eld, 

FIG. 4 illustrates one construction of a trunk cable; 60 and an outer protective sheath 62. The electrical 
and shield 60 of the lead LL is internally connected within 

FIG. 5 shows the construction of an electrode lead. the plug LL to the bayonet 52 and the central conduc-
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4 
tor 46 is connected to the bayonet 50. The manner of 
such connection is not shown, but is well within the art. 
Similar connections are made for all the other plugs. 

It would be possible to make the central conductor 56 
of carbon loaded plastic just as was done in the leads 15 5 

but this is not preferred because the different lengths of 
the electrode leads would· cause different amounts of 
resistance to be inserted in series with each input to the 
EKG machine. 

What is claimed is: 10 • 
1. A yoke and trunk cable for coupling the inputs of 

an EKG machine to the separate leads from electrodes 
attached to a patient in such manner as to protect the 
inputs from current resulting from high voltage pulses 
that appear on the leads when a defibrillator pulse is 15 
applied to the patient, comprising 

a trunk cable comprised of an outer protective sheath 
containing a conductive shield, a plurality of leads 
within said conductive shield, each lead having a 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

conductor of an electrically conductive carbon 
loaded polymer coated with insulating material, 
the lengths of said leads of carbon loaded polymer 
being such as to provide an electrical resistance to 
protect an EKG machine connected to one end of 
said conductor from a defibrillator pulse applied to 
the other end, 

a yoke having a plurality of pairs of connectors, one 
connector of each pair for receiving a pin con­
nected to a conductor, the other connector of each 
pair for receiving a pin connected to a shield, 

means for respectively connecting each of said con­
nectors for receiving a conductor to one of said • 
electrically conductive carbon loaded polymer 
conductors in said trunk cable, and 

means for connecting said connectors for receiving a 
pin connected to a shield to said conductive shield 
in said trunk cable. 

* * • * • 

iRhythm, Inc. / Welch Allyn, Inc. 
Exhibit 1018 

Page 4


	Front Page
	Drawings
	Specification
	Claims



