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ABSTRACT OF THE DISCLOSURE 
A bipolar catheter includes an outer conductor and 

an inner conductor located inside the outer conductor and 
insulated therefrom except at the outermost portion. The 
outer conductor is divided intermediate its length and the 
two portions from the terminals of the catheter. The 
catheter is inserted in the heart by puncturing the patient's 
chest wall and heart with a needle and threading the 
catheter therethrough, after which the needle is removed 
and the catheter is connected to a suitable electrical im 
pulse generator. 
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The present invention pertains, generally, to cardiac 
apparatus or devices and methods of utilization thereof, 
and, more particularly, to cardiac apparatus or devices 
that are constructed and arranged to effectively artificially 
Stimulate the heart in an unusually efficient manner, and 
With the greatest of ease and to methods thereof. 

Cardiac arrest is a situation in which the heart has 
simply stopped beating, and the person is ostensibly dead. 
Reasons for the heart ceasing to function are many, for 
example, accident, electrocution, poisoning, shock, and 
the like. Cardiac devices are presently available for arti 
ficially stimulating the stopped heart and thus resuscitat 
ing a person or individual. Similarly, prescribed proce 
dures for artificially stimulating the heart in an instance 
of cardiac arrest are also presently known. As is con 
sidered readily apparent, time is a critical factor. Thus, 
the user must be able to effect the necessary procedure 
with extreme facility, with the expenditure of a minimal 
amount of effort, all in the least possible time. It has been 
found that presently available cardiac apparatus or de 
vices are not capable of entirely satisfying these criteria. 

Having in mind each and everyone of the foregoing 
disadvantages, and others that will readily be apparent 
to those skilled in the art, it is a primary object of the 
present invention to provide cardiac apparatus for resus 
citating an individual who ostensibly is dead because his 
heart has ceased to beat, said cardiac apparatus being 
constructed and arranged to be capable of use with great 
facility for artificially stimulating the stopped heart in an 
unusually efficient manner, and with the expenditure of 
a minimal amount of time. 
Another primary object of this invention, in addition 

to the foregoing objects, is to provide cardiac apparatus 
for resuscitating a person who ostensibly is dead because 
his heart has ceased to beat, said cardiac apparatus being 
constructed and arranged to present more than an ade 
quate degree of flexibility and resiliency, enabling free 
movement of the heart, and the maintenance of electrical 
contact therewith, all without the possibility of damage 
thereto, further enabling said cardiac apparatus to be 
handled with great facility for artificially stimulating a 
stopped heart in an unusually efficient manner, and with 
the expenditure of a minimal amount of time. 
Yet another primary object of the present invention, 

in addition to each and everyone of the foregoing ob 
jects, is to provide cardiac apparatus for resuscitating a 
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person who ostensibly is dead because his heart has 
ceased to beat, said cardiac apparatus being constructed 
and arranged to present more than a sufficient degree of 
flexibility and resiliency, enabling freedom of movement 
of the heart, and maintenance of electrical contact there 
With, without introducing the possibility of damage there 
to, and being further constructed and arranged to be ca 
pable of defining an electrical circuit in and of itself for 
transmitting electrical impulses to the heart without re 
quiring the use of any additional or extraneous implemen 
tation other than an impulse generator for approximating 
the normal current of the heart in strength, frequency 
and distribution. 
A further primary object of this invention, in addi 

tion to each and everyone of the foregoing objects, is to 
provide a bi-polar flexible and resilient cardiac apparatus 
for resuscitating a person who ostensibly is dead because 
his heart has ceased to beat by artificially stimulating the 
heart in an unusually efficient and facile manner, while 
yet requiring the expenditure of a minimal amount of 
time, said cardiac apparatus being constructed and ar 
ranged to remain in contact with the heart for long peri 
ods of time, if necessary, while yet providing maximum 
comfort to the patient. 
A still further object of the present invention, in addi 

tion to each and everyone of the foregoing objects, is to 
provide bi-polar flexible and resilient cardiac apparatus 
for resuscitating a person who ostensibly is dead because 
his heart has ceased to beat by artificially stimulating the 
heart in an unusually efficient and facile manner, while 
yet requiring the expenditure of a minimal amount of 
time, said cardiac apparatus being constructed and ar 
ranged to be very light, compact and portable, capable 
of being carried about by a physician as part of emer 
gency kit, or stored in emergency cabinets in hospitals 
or similar institutions, or made a part of emergency ap 
paratus in general. 

Moreover, it is a primary object of this invention, in 
addition, to each and everyone of the foregoing objects, 
to provide bi-polar flexible and resilient cardiac apparatus 
for resuscitating a person who ostensibly is dead because 
his heart has ceased to beat by artificially stimulating the 
heart in an unusually efficient and facile manner, while 
yet requiring the expenditure of a minimal amount of time, 
said cardiac apparatus being constructed and arranged to 
be sturdy and durable, and capable of being relied upon 
to perform at all times and under any circumstances. 

It is another primary object of the present invention, 
in addition to each and everyone of the foregoing objects, 
to provide bi-polar flexible and resilient cardiac apparatus 
for resuscitating a person who ostensibly is dead because 
his heart has ceased to beat by artificially stimulating the 
heart in an unusually efficient and facile manner, while yet 
requiring the expenditure of a minimal amount of time, 
Said cardiac apparatus being constructed and arranged 
of relatively few and simple parts, enabling said apparatus 
to be fabricated economically. 
Yet still another primary object of the present inven 

tion, in addition to each and every one of the foregoing 
objects, is to provide novel methods of cardiac catheteriza 
tion. 

Another and yet still further primary object of the pres 
ent invention, in addition to each and every one of the 
foregoing objects, is to provide novel methods for arti 
ficially stimulating muscular tissues, such as cardiac tissues. 

Other objects and important features of the present in 
vention will be apparent from a study of the specification 
following taken with the drawings, which together show, 
illustrate, describe and disclose at least one preferred em 
bodiment or modification of the invention, and what is now 
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considered to be the best mode of practicing the prin 
ciples thereof. Other embodiments or modifications may 
be suggested to those having the benefits of the teachings 
herein, and such other embodiments or modifications are 
intended to be reserved especially as they fall within the 
scope and spirit of the sub-joined claims. 

In the drawings: 
FIG. 1 is an elevational view, partially in section and 

drawn to an enlarged scale, of one embodiment of car 
diac apparatus constructed in accordance with the prin 
ciples of the present invention; 
FIG. 2 is a cross-sectional view taken along the line 

2-2 of FIG. 1; - . 
FIG. 3 is a cross-sectional view taken along the line 

3-3 of FIG. 1; . 
FIG. 4 is an elevational view, partially in section and 

drawn to an enlarged scale, of another embodiment of 
cardiac apparatus constructed in accordance with the prin 
ciples of the present invention; 
FIG. 5 is an elevational view of the embodiment shown 

in FIG. 4, illustrating the first step in the use of that 
cardiac apparatus; 

FIG. 6 is a view similar to FIG. 5, illustrating the sec 
ond step in the use of the cardiac apparatus; 

FIG. 7 is a view similar to FIGS. 5 and 6, illustrating 
the third step in the use of the cardiac apparatus; 

FIG. 8 is a view similar to FIGS. 5-7, illustrating the 
next step in the use of the cardiac apparatus; and 

FIG. 9 is a view similar to FIGS. 5-8, illustrating the 
final step in the use of the cardiac apparatus. 
With reference now to the drawings, and particularly to 

FIG. 1, there is illustrated therein one embodiment of car 
diac apparatus constructed in accordance with the prin 
ciples of the present invention, and generally designated 
by the reference character 10. 
The cardiac apparatus or device 10 comprises a first 

or inner electrode 12 that terminates at one end thereof 
or at the tip in a hook or loop 14. The inner electrode 12 
may be fabricated of any suitable electrically conductive 
material. The cardiac apparatus or device 10 further com 
prises a second, outer or peripheral electrode 16. This elec 
trode also is fabricated of a suitable electrically conduc 
tive material, and preferably takes the form of an ex 
tremely flexible and resilient coil spring, the coils of which 
are positioned close to or immediately adjacent one an 
other. 
The inner and outer electrodes 12 and 16, respectively, 

are fixed or joined to one another at a joint 18 to pre 
clude relative movement therebetween. The joint 18 may 
be fabricated of any suitable dielectrical or non-conduc 
tive material, as, for example, an epoxy resin. 
The inner electrode 12 is of greater length than the 

outer electrode 16, the latter terminating at a location or 
region 20 remote from the tip 14. An insulating tube 22 
that is fabricated of a suitable dielectric material is posi 
tioned between the electrodes 12 and 16, and extends from 
the tip 14 to the location or region 20. As is considered 
readily apparent, the insulating tube 22 precludes shorting 
of the electrode between the tip 14 and the region 20 at 
any location therebetween. This is important since, as will 
hereinafter more fully be described, the myocardium and 
the outer electrode 16 define one path of an electrical cir 
cuit. 
The cardiac apparatus 10 further comprises an auxiliary 

outer electrode 24 that extends substantially from the lo 
cation or region 20 to a distal end 26, at which the inner 
electrode 12 also terminates. The outer electrode 16 and 
the auxiliary outer electrode 24 are affixed or secured to 
one another at the location or region 20 by a joint 28 that 
may be fabricated of any suitable dielectric or non-conduc 
tive material, such as, again, an epoxy resin. Accordingly, 
relative movement between the inner electrode 12 and the 
outer electrode 16 is precluded at the region 20, as it is at 
the tip 14. Relative mgvement is also precluded between 
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the inner electrode 12 and the auxiliary outer electrode 24. 
and also between the latter and the outer electrode 16. 
The cardiac apparatus 10 further comprises a tubular 

movable sleeve 30 that may be fabricated of any suit 
able material, such as a plastic, the sleeve 30 is partic 
ularly adapted to be disposed at the location or region 20 
and about the joint 28 to preclude excessive flexing of the 
device 10 at this location, and possible damage thereto. 
To properly locate the sleeve 30, it is recessed interiorly 
thereof to define a shoulder 32 that is particularly adapted 
to be disposed in abutting engagement with the joint 28. 
To facilitate movement of the sleeve 30 longitudinally 
or axially of the cardiac apparatus, the sleeve comprises 
an annular collar 34 extending completely peripherally 
thereabout. 

Still further, the cardiac apparatus or device 10 com 
prises a first or primary marker 38 and a secondary or 
auxiliary marker 40, for a purpose that will hereinafter 
more fully be described. The markers 38 and 40 may be 
fabricated of any suitable material, and are affixed to 
the outer electrode 16 in any suitable manner. 
With particular reference now to FIG. 4, wherein like 

reference characters indicate like parts, but wherein the 
reference characters are primed, there is illustrated there 
in an other embodiment of cardiac apparatus constructed 
in accordance with the principles of the present inven 
tion, and generally designated by the reference charac 
ter 10'. 
The cardiac apparatus or device 10' is substantially 

the same as the device illustrated in FIGS. 1-3, with the 
exception that the tubular sleeve 30' is affixed or secured 
to the other electrode 16' and the auxiliary outer electrode 
24 at the location or region 20'. The sleeve 30', again, 
may be fabricated of any suitable material, and may 
be affixed or secured to the outer electrodes 16' and 24 
in any suitable manner. Since the sleeve is affixed thereto 
at the location 20', once against excessive flexing at this 
location is precluded, as is possible damage at this loca 
tion to the joint 28. Since the sleeve 30' is affixed or 
secured to the electrodes 16' and 24', it is of less diame 
tral dimensional extent than the sleeve 30, for reasons 
that will hereinafter more fully be understood. 
A salient feature of the present invention must now be 

emphasized. In a cardiac device of the present invention, 
the insulating tube, namely, the tube 22 of the device 10, 
and the tube 22' of the device 10', extends from the tip 
14 or 14 to the location or region 20 or 20', respectively. 
The tube terminates at the location or region, so that no 
insulation is present between the inner electrode 12 or 
12' and the auxiliary outer electrode 24 or 24, respec 
tively. Accordingly, in a cardiac device of the present 
invention, the auxiliary outer electrode and the inner elec 
trode are virtually in electrical contact with one another. 
Accordingly, current supplied to the auxiliary outer elec 
trode will be transmitted to the inner electrode, and then 
to the tip of the cardiac device. There is thus defined one 
path of an electrical circuit. An other path of the elec 
trical circuit will at least comprise the outer electrode 
16 or 16'. The presence of the insulating tube 22 or 22' 
will preclude shorting between the two paths of the 
electrical circuit at any location between the tip 14 or 
14 and the region 20 or 20', respectively. It can be said, 
therefore, that there is defined a bi-polar cardiac appa 
ratus in that the apparatus in and of itself comprises an 
electrical circuit. Another salient feature of the present 
invention is the extreme degree of flexibility and resiliency 
presented thereby. This is particularly true since the 
outer electrode and the auxiliary outer electrode are 
fabricated of coil springs. As a result, cardiac apparatus 
constructed in accordance with the principles of the 
present invention will be easy to handle will provide for 
freedom of movement of the heart while maintaining 
electrical contact therewith, and will substantially reduce, 
if not completely eliminate, the possibility of damage to 
the tissue and muscle of the heart and body with which 
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the cardiac apparatus is in contact. At the same time, 
there is presented a cardiac apparatus that is economical 
of manufacture, while yet being reliable, sturdy and dura 
ble in use, even over long periods of time, and repeated 
utilizations. 
With particular reference now to FIGS. 5-9, there 

are illustrated therein the various steps of the procedure 
for utilizing the cardiac apparatus or device 10 illus 
trated in FIG. 4. 
When an instance of cardiac arrest is diagnosed, a 

needle 42 of any suitable and conventional construction, 
approximately 6 inches in length, is inserted through the 
chest wall 44 substantially at the fourth and fifth inter 
costal (occurring between the ribs of the torso) space. 
The needle 42 is then inserted into the ventricular wall 
46 until it reaches a location at which it just enters the 
ventricle or chamber cavity 48. This may be the left ven 
tricle of the heart. Entry to the right ventricle can be 
made by passing the needle under the sternum, or sub 
Sternally. 
The needle 42 may be of any suitable and conventional 

construction, as hereinbefore pointed out, and will com 
prise a needle portion 50 and a sleeve portion 52. The 
needle portion 50 is now removed, as illustrated in 
phantom in FIG. 5, and the cardiac apparatus 10' in 
serted into the sleeve portion 52. The cardiac apparatus 
is caused to move into the sleeve portion until the pri 
mary marker 38' is adjacent the hub of the sleeve portion. 
When the primary marker is disposed at this location, 
the tip 14' will just have emerged from the sleeve portion 
52, and, therefore, will have just entered the ventricular 
wall 46. This is true since the distance between the tip 
14 and the primary marker 38 is chosen to be substan 
tially the same as the distance between the tip and the 
hub of the sleeve portion 52. Accordingly, the user can 
follow the progress of the cardiac apparatus through the 
sleeve portion, and maintain a check on the tip 14'. In 
particular, the user can determine when the tip just 
emerges from the needle portion at the ventricular 
wall 46. 
The distance between the primary and secondary 

markers 38 and 40, respectively, is generally arbitrarily 
chosen. However, the distance between these markers is 
chosen to dispose the tip 14' of the apparatus 10' a 
sufficient distance into the ventricular cavity 48 when the 
auxiliary marker 40' is positioned adjacent the hub of the 
sleeve portion 52. It can also be said that movement of the 
apparatus 10' continues until contact with the endocardium 
(not shown) in the ventricular cavity is felt. 
The cardiac apparatus 10' is now grasped or held at a 

location remote from the chest wall 44, enabling the sleeve 
portion 52 to be completely withdrawn therefrom. The 
cardiac apparatus 10' is then grasped near the surface of 
the chest wall 44, enabling the sleeve portion 52 to be 
slipped off of the apparatus or device. This can be accom 
plished with facility since the diameter of the sleeve 30' 
is slightly less than the interior diameter of the sleeve 
portion. 
An impulse generator 54 is now connected to the cardiac 

apparatus or device 10' across the sleeve 30'. The impulse 
generator 54 may be of any suitable and convention con 
struction capable of delivering an electric current 
approximating in strength, frequency and distribution the 
normal current of the heart. The cardiac apparatus or 
evice 10', as hereinbefore pointed out, is bi-polar in that 

it defines a complete electric circuit, with the exception of 
a source of energy, in and of itself. Accordingly, connect 
ing the impulse generator 54 to the auxiliary outer elec 
trode 24 by a lead 56 will transmit current to the inner 
electrode 12", since no dielectric material is disposed there 
between. The impulses generated by the generator 54 will 
thus be transmitted to the tip 14, and thence to the tissue 
of the heart. The heart tissues are electrically conductive, 
so that the impulses received thereby will be transmitted 
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6 
to the outer electrode 16', and thence returned to the 
impulse generator 54 by a lead 58. 
The procedure for utilizing the cardiac apparatus or 

device 10 is substantially the same as that just described, 
with the exception that the sleeve 30 must first be removed 
before removing the sleeve portion 52 of the needle 42. 
Subsequent to its removal, the sleeve 30 is again positioned 
upon the cardiac apparatus, and moved to a position at 
which the shoulder 32 abuts the joint 28, for the reasons 
and purposes hereinbefore described. 

It will now be understood that the hereinbefore 
described salient features of cardiac apparatus constructed 
in accordance with the principles of the present invention 
enable a successful achievement of the object hereinbefore 
set forth. Thus, by constructing and arranging the inner 
electrode 12" of an electrically conductive material that is 
at least flexible, and by constructing and arranging the 
outer electrode 16' and 24 of a coil spring, which is 
resilient as well as flexible, there is provided an extremely 
flexible and resilient cardiac apparatus for artificially 
stimulating a heart that has ceased beating in an unusually 
efficient manner, with extreme facility, and with the 
expenditure of a minimal amount of time. This flexibility 
and resiliency is also important in that it enables the 
cardiac apparatus to follow the motion of the heart, while 
at the same time substantially reducing, if not completely 
eliminating, damage and irritation to the tissue of the body. 
Accordingly, cardiac apparatus of the present invention 
can be utilized to stimulate the heart for substantial 
periods of time, and for such periods of time, can be re 
tained in the body without causing discomfort thereto. 
Moreover, cardiac apparatus of the present invention is 
bi-polar in that it in and of itself defines a plurality of 
contacts across which a potential difference may be 
established for enabling electric impulses to be transmitted 
through the circuit defined thereby. This is accomplished 
by constructing and arranging the outer electrode of 
separate coil springs that are insulated from one another, 
and insulating one of the outer electrodes from an inner 
electrode. 

In FIG. 1 the tip area and the region 20 of the cardiac 
apparatus 10 has been drawn to an enlarged scale to 
facilitate an understanding of the present invention, and, 
in effect, has been shown as it would appear through a 
magnifying glass. That element has not been described, 
however, since it does not comprise a part of the present 
invention. 

While the invention has been shown, illustrated, 
described and disclosed in terms of embodiments or 
modifications which it has assumed in practice, the scope 
of the invention should not be deemed to be limited by 
the precise embodiments or modifications herein shown, 
illustrated, described or disclosed such other embodiments 
or modifications intended to be reserved especially as they 
fall within the scope of the claims here appended. 
What is claimed is: 
1. Bi-polar catheter electrodes for percutaneous applica 

tion of electrical energy directly to muscular tissues, and 
particularly for direct cardiac stimulation and pacing, 
comprising, in combination, an inner electrode fabricated 
of an electrically conductive flexible material having a tip 
of hook-shape configuration and a distal end; an outer 
electrode comprising a coil spring fabricated of an elec 
trically conductive extremely flexible and resilient mate 
rial, said inner electrode being of greater length than 
and disposed generally longitudinally within said outer 
electrode and said outer electrode terminating at a region 
remote from said tip; an insulating tube fabricated of 
dielectric material positioned between said inner and outer 
electrodes and extending from said tip to said region; an 
auxiliary outer electrode in electrical communication with 
said inner electrode and comprising a coil spring fabricated 
of an extremely flexible and resilient material positioned 
about said inner electrode and extending from said region 
to said distal end; a joint fabricated of a dielectric mate 
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rial positioned at said region and joining said inner, outer 
and auxiliary outer electrodes to one another; a sleeve 
positioned about said outer and auxiliary outer electrodes 
for protecting the joint at said region by precluding exces 
sive flexing at that location; a plurality of spaced markers 
positioned upon said outer electrodes; and an impulse 
generator connected to said outer and said auxiliary outer 
electrodes across the joint at said region. 

2. Catheter electrode defined in claim 1 wherein said 
sleeve is movable longitudinally of said outer and auxil 
iary outer electrodes for removal therefrom and com 
prises an interior recess that defines a shoulder adapted 
to abut against the joint at said region for precluding 
movement of the sleeve beyond that location. 

3. Catheter electrode defined in claim 1 wherein said 
sleeve is fixed to said outer and auxiliary outer electrode 
at Said region. 

4. Apparatus for conducting electrical energy to muscle 
tissue for artificial stimulation thereof comprising, in com 
bination, an inner and an outer generally coaxial electri 
cally conductive element and an insulating element dis 
posed between said inner and said outer electrically con 
ductive element, said insulating element terminating at a 
region generally longitudinally medial of said conductive 
elements, said outer electrically conductive element be 
yond said region being an electrical communication with 
said inner electrically conductive element, said inner and 
outer elements being uninsulated at least at the distal end 
portions thereof. 

5. Apparatus defined in claim 4 wherein said inner 
electrically conductive element comprises an electrode 
fabricated of a flexible material and wherein said outer 
electrically conductive element comprises at least one coil 
spring fabricated of an extremely flexible and resilient 
material. 

6. Apparatus defined in claim 5 wherein said coil spring 
is constructed and arranged to define an outer and an 
auxiliary outer electrode and said outer and auxiliary 
outer electrodes are separated from one another but af 
fixed together at said region by a joint fabricated of di 
electric material. 

7. Apparatus defined in claim 6 wherein a sleeve is 
positioned about said outer and auxiliary outer electrodes 
for protecting the joint at said region by precluding ex 
cessive flexing at that location. 

8. Apparatus defined in claim 7 wherein a plurality of 
spaced apart markers is positioned upon said outer elec 
trodes. 

9. Apparatus defined in claim 8 wherein an impulse 
generator of any suitable and conventional construction 
is connected to said outer and to said auxiliary outer elec 
trodes across the joint at said region. 

10. Apparatus defined in claim 9 wherein said sleeve 
is movable longitudinally of said outer and auxiliary outer 
electrodes for removal therefrom and comprises an in 
terior recess that defines a shoulder adapted to abut 
against the joint at said region for precluding movement 
of the sleeve beyond that location. 

11. Apparatus defined in claim 9 wherein said sleeve 
is affixed to said outer and auxiliary outer electrodes at 
said region. 

12. Method of artificially stimulating a heart that has 
stopped beating by transmitting thereto electrical im 
pulses, comprising at least the steps of, inserting a needle 
of any Suitable and conventional construction having a 
sleeve portion, a hub portion and a needle portion through 
the chest Wall of the body until the needle passes through 
the ventricular wall of the heart; removing the needle 
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portion from the sleeve portion of the needle; inserting 
bi-polar extremely flexible and resilient cardiac apparatus 
having first and second spaced apart markers through the 
sleeve portion of the needle until a first marker thereof is 
disposed at the hub of the sleeve portion to indicate that 
the tip of the cardiac apparatus has just emerged from 
the sleeve portion at its tip; continuing the movement of 
Said cardiac apparatus into the sleeve portion of the needle 
until a second marker is disposed adjacent the hub of the 
sleeve portion of the needle to indicate that the tip of the 
cardiac apparatus has entered a ventricle of the heart near 
the endocardium; removing the sleeve portion from the 
body over the cardiac apparatus; and connecting an im 
pulse generator of any suitable and conventional con 
Struction across the cardiac apparatus at the poles thereof. 

13. Method of artificially stimulating a heart that has 
stopped beating by transmitting thereto electrical im 
pulses, comprising at least the steps of: 

inserting a needle having a sleeve portion and a needle 
portion through the chest wall of the body until it 
enters the ventricular wall of the heart; 

removing the needle portion from the sleeve portion 
of the needle; 

inserting bi-polar extremely flexible and resilient cardiac 
apparatus having a removable sleeve through the 
sleeve portion of the needle until the tip thereof en 
ters either the right or left ventricle of the heart 
near the endocardium; 

removing the sleeve from the cardiac apparatus: 
removing the sleeve portion of the needle from the body 
over the cardiac apparatus; 

returning the sleeve of the cardiac apparatus to a posi 
tion thereupon; and 

connecting an impulse generator of any suitable and 
conventional construction across the cardiac ap 
paratus. 

14. Method of artificially stimulating a heart that has 
stopped beating by transmitting thereto electrical impulses, 
comprising at least the steps of, inserting a needle of any 
Suitable and conventional construction having a sleeve 
portion, a hub portion and a needle portion through the 
chest wall of the body until the needle passes through the 
ventricular wall of the heart; removing the needle por 
tion from the sleeve portion of the needle; inserting bi 
polar extremely flexible and resilent cardiac apparatus 
through the sleeve portion of the needle a distance such 
that the tip of the cardiac apparatus has just emerged 
from the sleeve portion at its tip; continuing the move 
ment of said cardiac apparatus into the sleeve portion of 
the needle a further distance such that the tip of the 
cardiac apparatus has entered a ventricle of the heart 
near the endocardium; removing the sleeve portion from 
the body over the cardiac apparatus; and connecting an 
impulse generator of any suitable and conventional con 
Struction across the cardiac apparatus at the poles thereof. 
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