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@ Cardiac pacemakers.

@ A cardiac pacemaker including implantable housing
means (8), electrical signal generating means enclosed -

within said housing, an electrode conductor (6) for convey-
ing pacing signals to the heart, and apparatus for maintain-
ing sealable electrical interconnection between said generat-
ing means and said electrode. Said apparatus comprises a
pair of terminal means (2,4) which cooperate through
engageable camming surfaces (16,32) to clamp the lead bet-
ween lead clamping jaws on a collet (20). The pacemaker

housing may be bifurcated, with one portion containing the’

interconnection apparatus, and the other containing the
pacemaker electronics and batteries. The two portions are
assembled separately and subsequently combined structur-
ally and electrically. One of the terminal means (4) is pro-
vided with appropriate slots {40} to engage protuberances
from a spanner, thereby facilitating quick and accurate inser-
tion or removal of the electrode conductor,
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"Cardiac Pacemakers®

This invention relates to cardiac pacemakers and is
particuiarly concerned with the means for making electrical
connection between electrical signal generabting means and an
electrode conductor for conveying pacing signals +to the
heart. .

Implantable cardiac pacemakers include an electronic
pulse generabtor which is implanted in the body and an
electrode lead or conductor (catheter) extending from the
vulse generator for carrying stimulating pulses to an
electrode disposed in or on the heart. Care must be taken
over the connection between the electrode-lead -and the pulse
generator (normally a terminal block in the latter), in thas
the connection must be secure in the body and the interface
must be impervious to body fluids. In the past, the
electrode lead has been clamped in the terminal block of the
pulse generator by a grub screw, with sufficient sealing
prlugs, sealing rings, gaskets and so forth being provided
to exclude body fluids. The grub screw-type fitting is not
entirely satisfactory, for example the end of the screw tends
0 burr over and the clamping which is provided is over only
a limited area of contact between the grub screw and the
alectrode lead.

The foregoing prior art feedthroughs and connectors
also present difficulties in terms of speed and accuracy

nf the catheter installation into or removal from the pacer.



ek
wn

20

0000280
-2

Thus, guite asiue from the integrity of the seals, the prior
2ot systems sometime present difficulty to doctors during
.ne wrocess of surgery either +to install or to change pacers.
Zlearly, during the prdcess of installing or replacing
racer, it is important to maintain the continuity of the
racing pulses, vhile insuring an accurately installed
catheter which is maintained in & suitable degree of tension
in the feedthrough connection.

The object of the invention is to provide an improved
commector system for such apparatus which notoniy provides
a greater area of clamping “contact" of the electrode lead
relative to %ﬁe terminal block, but alsec, at the same time,
enables electrode leads of differing diameters to be
accomnodated within the same terminal block. With these
advantages, sealing of the connection from body fluids can
still be maintained.

According to the invention there is provided a cardiac
pacemaker including implantable housing means, electrical
signal generating means enclosed within said housing, an
electrode conductor for conveying pacing signals to the
heart, and apparatus for maintaining sealable electrical
interconnection between said generating means and said
electrode, characterised in that said apparatus comprises:

(a) first terminal means having one end sealed and
embedded within said housing, and its other end defining a
channel opening to the outside of said housing, said first
terminal means having screw threading along at least a
portion of said channel, a void at the embedded end of
said terminal, and a frustoconical, electrically conductive
surface intermediate said void.and said threading, said
surface tapering outwardly to said threading and being
a¢.+pted for electrical connection with said generating
ey and

-mcond terminal means, disjoint from said housing

S A

noed for mating connection into said first terminal

naid second terminal means defining an axial channel

®

Ltiroush for carrying said corductor into a first end,
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through said axial channel, and out of the opposite end,
said second terminal means having a frustoqinical camming
portion at said opposite end for engagemént with the
frustoconical surface of said first terminal means, said
second terminal means further having a threaded portion
intermediate said camming portion and said first end, for
engagement with said threading of said first terminal means;

(c) said second terminal means being adapted to carry
said conductor into said wvoid, and with increasing engage—
ment of said threaded portion and said threading, to cause
said camming portion to grasp said conductor and to
establish an electrical circuit between said conductor and
said generating means via said frustoconical surface and
said camming portion.

Since the pacemaker and electrode conducitors can be
supplied for implantation separately and since the pacemaker
can, within reason, make electrical connection with
electrode conductors of different diameters, the pacemaker
itself (including the interconnection apparatus) forms a
separate aspect of the invention. ’

In accordance with another feature of the invention,
the second terminal means is provided with two or more
notches surrounding the entry point of the elegirode
conductor (the catheter), and a separate spanner has
protuberances matable with the notches. The spénner»
includes a recessed channel to accommodate the catheter,'
and thereby may be utilized to tighten or loosen the second
terminal means and catheter from the first terminal means.

Utilization of connector systems in accordance with
the principles of the present invention facilitates a
pacer feedthrough scheme whereby the entire pacer housing
constitutes two portions, one carrying the'intercbnnection
apparatus,and the other carrying the balance “of the pacer
apparatus. These separate portions are separately
manufactured and stored, subsequently to be structurally
and electrically interconnected.

Figure 1 illustrates the component parts of a preferred
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embodiment of the invention, disassembled; , -. . .

Figure 2 illustrates the components shown in: Flgure 1
when assembled together to form the connected system; and

Figure 3 shows a conventionally configured pacer having
a catheter inserted in accordance with the principles of the
present invention;

Figure 4 shows an exploded schematic of the system in
accordance with the principles of the present invention,
further including a spanner adapted for utilization
therewith; '

Figure 5 shows a partial cutaway of a pacer installation
incorporating the principles of the present invention;

Figure 6 shows a sectional view of a portion of the
embodiment of Figure 5, and .Figures 9 and 10 show further
sections of the embodiment of Pigure 63 S

Figure 7 shows a view in partial cutaway of an instdila-
tion employing the principles of the present invention; dnd

Figure 8 shows a partial section top view of the
embodiment of Figure 7.

~Referring to Figures 1 and 2, the connector system
comprises a terminal block 2, a connector 4, and a pacemaker
electrode lead 6. i '

The terminal block 2 is installed within the plastics
wall 8 of an implantable pacemaker casing. The terminal
block 2 is located at the end of a cylinérical bere 10
leading to the outer surface of the casing; the block is
formed of an electrically—cohductive,metal and is
electrically connected to the Pacemaker electrical circuitxy
(not shown). The terminal block has a bore 12 having a
threaded portion 14, a tapering, conical portion 16, and a
narrower portion 18. , - i'

The connector 4 is formed of four components: a metal
collet 20;:a cylindrical plasfics body 22,:a metal end

_Dortlon 24, and an outer plastics Seallng sleeve 26. The
'_collet 20 has an axial bore 28, a threaded . outer surface 30

termlnatlng in a tapering, conical portion 32. A number of
radially-disposed slots 34 extend inwardly from the end of

Iy
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The pacemaker electrode lead & comprises an olectrical

conductor 44 which normally leads % ¥he heaxrt and which

includes an exposed connector pin portion 46. The copdustor

diameter sufficient to it snugly with the Lores 35 ana
of +the plastics body 22 and of +th
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bores 36 and %8, thus providing a liguid-tizat seal
(Figure 2}.

The components of Tthe connector sysghen ares aszgssmdlea o
shown in Figure 2, with the electrcde load 5 withiian the
connector 4, The connsctor pin vortisn 435 '

b

extends o, and slightly beyond the siostihzd
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~l grojesctions may be employed, with the projections engaging
e slots 40 on the metal end portion 24. Alternatively.
9ortioﬁs may be left protruding from the pacemaker casing for
engagement by, e.g. a spanner.

As the threads are engaged, the tapering conical surface
32 of the collet approaches and then contacts the comp-
lementary tapering conical portion 16 of the terminal block
2. As the threads are then further engaged, the tapering
conical surface 32 is urged inwerdly by a camming action
relative to tapering conical portion 16 - this movement
being enabled by the presence of the slots 34 on the collet.
Eventualily the inward movement is sufficient for the end of
the metal collet adjacent the tapering surfaces to engage
and hold firmly the exposed connector pin portion 46 of the
electrode lead 6. There then exists a good electrical
connection between the terminal block 2 and the electrode
lead 6. There also exists, as explained above, a liguid-
tight seal between the pacemaker casing and <the connector
4 {at the interface of bore 10 and cuter sealing sleeve 26)
and between the connector 4 and the electrode lead 6 (at
the interface of bores 36 and 38 and plastics body 48).
Liquids such as body fluids cannot therefore encroach into
the pacemaker casing through the bhore 10 in the latter and
the opening provided by bore 12 in the terminal block 2.

It will be appreciated with the above embodiment that
the collet can be employed to clamp electrode leads having
connector pin portions of differing diameters. If necessary,
- collets having different sized axial bores 28 can be
suppiied so that a choice can be made to select the most
appropriate combination for the electrecde lead to be
zaployed.

'In_the above illustrated embodiment the wall of the
-ﬂhwgkg%ﬁcasing has been described as of plastics material,
tied 1% could be of another material‘éuch as meval
o case nrovisiocn would probably be made for insulating

“annactor from the electricallyv-conductive wall).
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p.ten segment of the insulating” body
- Croubrrde lzoc we S

coferring next to Tigure 5, there is shown an

sdversrrecus arplication of the nrinciples of the present
Lovention. specificalily wherein utilization of a collet
Feed omough connector in accordance with the present
lnverntroa facilitates bifurcation of the pacer housing 501

1o Two separvate and distincet parts 701 and 702, generally

alcns the line 703 as shown. The cylindrical plastic
raneptacle 608 is rigidly and fixedly mounted and encased

within portion 702 of the pacer housing, and the electronics

ard battery aspects (not shown) are encased within the
other portion 701. The electrical connector 602, as
aforesaid, extends outwardly from cylindrical portion 608
from portion 702, and into the other portion 701 for
electrical connection with the circuitry and the like
encased therein.

In practice, the top portion 702, including component
608, 602, and the like, may be manufactured and stored
separately, to be utilized in conjunction with any
circuitry, as desired, which is separately manufactured in
portion 701. At the stage of final assembly, portions 701
ard 702 are assembled as shown, with electrical contact

being established between respective portions 701 and 702 at
602, and the unit is secured and sealed, such as by weldment
along line 70%. A complete integral unit, such as shown in

Figure 3, thereby results.

Figure 6 shows a suitable cross-section of the Figure 5
apparatus, whereby the feedthrough electrical connection may

bz readily understood. Generally, the Figure 6 view is
similar to the previously described view of Figure2. 1In
Siev-e 6, the lead 6 penetrates the connector 4, which in

orn fe fully inserted into the cylindrical portion 608,
.t She nuilet 20 engaging terminal block 2 within

~ical nleeve 608. Electrical conductor 44 from
- %e:o 644 penetrates the electrical lead 6, through
“lre bnay 48, and within the collet 20. Electrical

BAD ORIGINAL
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continuity thereby is estarli hcl Joun conductor Ad fo T
16, collet 20, terminal bl.... Z, o]0 dounwardly exthendin,
electrical connector pin 6U2. Cross-sectional vicus 75 -
and 12-12 are respectively depicted in Figurez 9 and 10
thereby affording further clarification of the apparatbi:
shown in Figure 6 and in turn, Figure 5.

Utilization of the spanncr 600 may perhaps be better
understood upon consideration of Figure 7, and Figure &
which is a top sectional view thereof takenalong section
10-10. As shown in Figures 7 and 8, the spanner 600 has
slots 605 and 607 in matable engegement with radially
opposing slots 40 in flange 624 of the connector 4. As
shown in Figures 7 and 8, the connector is in the process
of insertion, for purposes of forming a connection such as
shown in Figures 2 and 6. In such a process, the lead 6,
and particularly the btapering rortion of insulating body
48 rests within the slot 607 of spanner 600, with catheter
lead 644 extending backwardly along the slot and outwardly
therefrom. t will be appreciated from consideration of
Figures 4, 7 and 8 that the spanner facilitates proper screw
tightening of the connector 4--collet 20 combination within
Tthe unit as chown.
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* ClaimFs™ "

1. A cardiac pacemaker including implantable housing
means {8,501) electrical signal generating means enclosed
within said housing, an electrode conductor (6,644) for
conveying pacing signals to the heart, and apparatus for
maintaining sealable electrical interconnection between
said generating means and said electrode characterised in
that said apparatus comprises:

(a) first terminal means (2) having one end (18)
sealed and embedded within said housing, and its other end
defining a channel opening to the outside of said housing,
said first terminal means having screw threading (14)
along at least a portion of said channel, a void (18) at the
embedded end of said terminal, and a frustoconical,
electrically conductive surface (16) intermediate said void
(18) and said threading (14), said surface tapering
outwardly to said threading and being adapted for electrical
connection (602) with said generating means; and

(b) second terminal means (4), disjoint from said
housing and adapted for mating connection into said first
terminal means (2), said second terminal means defining an

axial channel (28) therethrough for carrying said conductor

(6,644) into a first end, through said axial channel, and
out of the opposite end, said second terminal means having
a frustoconical camming portion (32) at said opposite end

for engagement with the frustconical surface of said first

" terminal means, said second terminal means further having
~a threaded portion (30) intermediate said camming portion
.and said first end, for engagement with said thréading of

said first terminal means;

(c) said second terminal means (4) being adapted to
carry s&id - conductor (6,644) into said void (18), and with
increasing engagement of said threaded portion (30) and
;- said threading (4), to cause said camming portion(32) to
sgrasp said conductor {6, 644) and to establish an electrical
“circuit between 5a1d conductor and said generating means
via said frustocopical surfaee (16) znd said camming
portion {32)}. '

345 3
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2. A cardiac wacemaker as claimed in elaim 4 charac—
terised in *that said second Serminal means (4) includes
a radially exbending flange {624) about said cne end, said
flange dafining a pluralifty of radially disposed slots 140)
thereins said racemaker being assocated with spanner means
terminal means {(4) into

’

(600) for Highitening said s
v said spanner means {500)

e
said fivet terminal nmsans (2

3
having plural protuberances (605,6086]

0
spanner means {300} including a tapering ﬁrough 1007
accommodating sal

o3
¢}

1le

rotuberances {605,806)
another,

3. A cardiac pacemaker as claimed in claim 1 or 2

characteriged in that said £

housing for snclogd

id discrete
ortions heing sealably attachablz to one another {703),
said second berminsi means (2) including a connector (602)
for electrical interconnection hetween said discrethe

portions.

4. A cardiac pacemaker as claimed in any of claims 1
t0 3 characterised in that said second terminal means {4
includes = poriicn, intermediate said *threaded norsion and
said one snd, defining raised lands {42} for compressive

gsealing engagement with inner swurfaces of zaid channel o

Vot ey

by

gaid Tirst berminal neans.

5, 4 cardiac pacemaker as cla

med in any of cloims i

e i
to 4 characterised in that said second “ermiral means {(4)

is adapbed acelve sealably z2n elecltrede connechor having
an insulafing Ho’y (48) gurrounding o condugior wmin (46),
s2id axial channsl including successive zegmends {28,3%8) ot
increaging diameter L0 a2ccommodate vespectively zaid pin
{46} fresely, snd s2id insulating body 2oworeesively sealed.
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