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©  Cardiac  pacemakers. 

o  
oo 

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. 



T h i s   i n v e n t i o n   r e l a t e s   to   c a r d i a c   p a c e m a k e r s   and  i s  

p a r t i c u l a r l y   c o n c e r n e d   w i t h   t h e   means   f o r   m a k i n g   e l e c t r i c a l  

c o n n e c t i o n   b e t w e e n   e l e c t r i c a l   s i g n a l   g e n e r a t i n g   means   and  a n  

e l e c t r o d e   c o n d u c t o r   f o r   c o n v e y i n g   p a c i n g   s i g n a l s   to   t h e  

h e a r t .  

I m p l a n t a b l e   c a r d i a c   p a c e m a k e r s   i n c l u d e   an  e l e c t r o n i c  

p u l s e   g e n e r a t o r   w h i c h   i s   i m p l a n t e d   in   t h e   body   and  a n  

e l e c t r o d e   l e a d   or  c o n d u c t o r   ( c a t h e t e r )   e x t e n d i n g   f r o m  t h e  

p u l s e   g e n e r a t o r   f o r   c a r r y i n g   s t i m u l a t i n g   p u l s e s   to  a n  

e l e c t r o d e  d i s p o s e d   i n   or  on  t h e   h e a r t .   Care   mus t   be  t a k e n  

o v e r   t h e   c o n n e c t i o n   b e t w e e n   t h e   e l e c t r o d e - l e a d  a n d   t h e   p u l s e  

g e n e r a t o r   ( n o r m a l l y   a  t e r m i n a l   b l o c k   i n   t h e   l a t t e r ) ,   i n   t h a t  

t h e   c o n n e c t i o n   m u s t   be  s e c u r e   i n   t he   body   and  t h e   i n t e r f a c e  

m u s t   be  i m p e r v i o u s   to   body   f l u i d s .   In   t h e   p a s t ,   t h e  

e l e c t r o d e   l e a d   has   b e e n   c l a m p e d   i n   t h e   t e r m i n a l   b l o c k   of  t h e  

p u l s e   g e n e r a t o r   by  a  g r u b   s c r e w ,   w i t h   s u f f i c i e n t   s e a l i n g  

p l u g s ,   s e a l i n g   r i n g s ,   g a s k e t s   and  so  f o r t h   b e i n g   p r o v i d e d  

to  e x c l u d e   body   f l u i d s .   The  g r u b   s c r e w - t y p e   f i t t i n g   i s   n o t  

e n t i r e l y   s a t i s f a c t o r y ,   f o r   e x a m p l e   t h e   end  of  t h e   s c r e w   t e n d s  

t o   b u r r   o v e r   and  t h e   c l a m p i n g   w h i c h   i s   p r o v i d e d   i s   o v e r   o n l y  

a  l i m i t e d   a r e a   of  c o n t a c t   b e t w e e n   t h e   g r u b   s c r e w   and  t h e  

e l e c t r o d e   l e a d .  

The  f o r e g o i n g   p r i o r   a r t   f e e d t h r o u g h s   and  c o n n e c t o r s  

a l s o   p r e s e n t   d i f f i c u l t i e s   i n   t e r m s   of  s p e e d   and  a c c u r a c y  

of   t h e   c a t h e t e r   i n s t a l l a t i o n   i n t o   or  r e m o v a l   f r o m   t he   p a c e r .  



Thus ,   q u i t e   a s i d e   f rom  t h e   i n t e g r i t y   of  t he   s e a l s ,   t he   p r i o r  

a r t   s y s t e m s   s o m e t i m e   p r e s e n t   d i f f i c u l t y   to  d o c t o r s   d u r i n g  

the   p r o c e s s   of  s u r g e r y   e i t h e r   to  i n s t a l l   or  to  c h a n g e   p a c e r s .  

C l e a r l y ,   d u r i n g   t h e   p r o c e s s   of   i n s t a l l i n g   or  r e p l a c i n g  

p a c e r ,   i t   i s   i m p o r t a n t   to   m a i n t a i n   t h e   c o n t i n u i t y   of  t h e  

p a c i n g   p u l s e s ,   w h i l e   i n s u r i n g   an  a c c u r a t e l y   i n s t a l l e d  

c a t h e t e r   w h i c h   i s   m a i n t a i n e d   i n   a  s u i t a b l e   d e g r e e   of  t e n s i o n  

i n   t h e   f e e d t h r o u g h   c o n n e c t i o n .  

The  o b j e c t   of  t h e   i n v e n t i o n   i s   to   p r o v i d e   an  i m p r o v e d  

c o n n e c t o r   s y s t e m   f o r   s u c h   a p p a r a t u s   w h i c h   n o t  o n l y   p r o v i d e s  

a  g r e a t e r   a r e a   of   c l a m p i n g   " c o n t a c t "   of   t h e   e l e c t r o d e   l e a d  

r e l a t i v e   t o   t he   t e r m i n a l   b l o c k ,   b u t   a l s o ,   a t   t h e   same  t i m e ,  

e n a b l e s   e l e c t r o d e   l e a d s   of  d i f f e r i n g   d i a m e t e r s   to   b e  

a c c o m m o d a t e d   w i t h i n   t h e  - s a m e   t e r m i n a l   b l o c k .   W i t h   t h e s e  

a d v a n t a g e s ,   s e a l i n g   of  t h e   c o n n e c t i o n   f r o m   b o d y   f l u i d s   c a n  

s t i l l   be  m a i n t a i n e d .  

A c c o r d i n g   to   t h e   i n v e n t i o n   t h e r e   i s   p r o v i d e d   a  c a r d i a c  

p a c e m a k e r   i n c l u d i n g   i m p l a n t a b l e   h o u s i n g   m e a n s ,   e l e c t r i c a l  

s i g n a l   g e n e r a t i n g   means   e n c l o s e d   w i t h i n   s a i d   h o u s i n g ,   a n  

e l e c t r o d e   c o n d u c t o r   f o r   c o n v e y i n g   p a c i n g   s i g n a l s   to   t h e  

h e a r t ,   and  a p p a r a t u s   f o r   m a i n t a i n i n g   s e a l a b l e   e l e c t r i c a l  

i n t e r c o n n e c t i o n   b e t w e e n   s a i d   g e n e r a t i n g   means   and  s a i d  

e l e c t r o d e ,   c h a r a c t e r i s e d   i n   t h a t   s a i d   a p p a r a t u s   c o m p r i s e s :  

(a )   f i r s t   t e r m i n a l   means   h a v i n g   o n e  e n d   s e a l e d   a n d  

e m b e d d e d   w i t h i n   s a i d   h o u s i n g ,   and  i t s   o t h e r   end  d e f i n i n g   a  

c h a n n e l   o p e n i n g   to   t h e   o u t s i d e   of   s a i d   h o u s i n g ,   s a i d   f i r s t  

t e r m i n a l   m e a n s   h a v i n g   s c r e w   t h r e a d i n g   a l o n g   a t   l e a s t   a  

p o r t i o n   of   s a i d   c h a n n e l ,   a  v o i d   a t   t h e   e m b e d d e d   end  o f  

s a i d   t e r m i n a l ,   and  a  f r u s t o c o n i c a l ,   e l e c t r i c a l l y   c o n d u c t i v e  

s u r f a c e   i n t e r m e d i a t e   s a i d   v o i d , a n d   s a i d   t h r e a d i n g ,   s a i d  

s u r f a c e   t a p e r i n g   o u t w a r d l y   to   s a i d   t h r e a d i n g   and  b e i n g  

a c e p t e d   f o r   e l e c t r i c a l   c o n n e c t i o n   w i t h   s a i d   g e n e r a t i n g  

a n d  



t h r o u g h   s a i d   a x i a l   c h a n n e l ,   and  out   of  t he   o p p o s i t e   e n d ,  

s a i d   s e c o n d   t e r m i n a l   means   h a v i n g   a  f r u s t o c i n i c a l   c a m m i n g  

p o r t i o n   a t   s a i d   o p p o s i t e   end  f o r   e n g a g e m e n t   w i t h   t h e  

f r u s t o c o n i c a l   s u r f a c e   of  s a i d   f i r s t   t e r m i n a l   m e a n s ,   s a i d  

s e c o n d   t e r m i n a l   means   f u r t h e r   h a v i n g   a  t h r e a d e d   p o r t i o n  

i n t e r m e d i a t e   s a i d   camming   p o r t i o n   and  s a i d   f i r s t   end ,   f o r  

e n g a g e m e n t   w i t h   s a i d   t h r e a d i n g   of  s a i d   f i r s t   t e r m i n a l   m e a n s ;  

( c )   s a i d   s e c o n d   t e r m i n a l   means   b e i n g   a d a p t e d   to   c a r r y  
s a i d   c o n d u c t o r   i n t o   s a i d   v o i d ,   and  w i t h   i n c r e a s i n g   e n g a g e -  

m e n t   of  s a i d   t h r e a d e d   p o r t i o n   and  s a i d   t h r e a d i n g ,   to   c a u s e  

s a i d   camming   p o r t i o n   to   g r a s p   s a i d   c o n d u c t o r   and   t o  

e s t a b l i s h   an  e l e c t r i c a l   c i r c u i t   b e t w e e n   s a i d   c o n d u c t o r   a n d  

s a i d   g e n e r a t i n g   means   v i a   s a i d   f r u s t o c o n i c a l   s u r f a c e   a n d  

s a i d   c a m m i n g   p o r t i o n .  

S i n c e   t h e   p a c e m a k e r   and   e l e c t r o d e   c o n d u c t o r s   c a n   b e  

s u p p l i e d   f o r   i m p l a n t a t i o n   s e p a r a t e l y   and  s i n c e   t h e   p a c e m a k e r  

c a n ,   w i t h i n   r e a s o n ,   make  e l e c t r i c a l   c o n n e c t i o n   w i t h  

e l e c t r o d e   c o n d u c t o r s   of  d i f f e r e n t   d i a m e t e r s ,   t h e   p a c e m a k e r  

i t s e l f   ( i n c l u d i n g   t h e   i n t e r c o n n e c t i o n   a p p a r a t u s )   f o r m s   a  

s e p a r a t e   a s p e c t   of  t h e   i n v e n t i o n .  

I n   a c c o r d a n c e   w i t h   a n o t h e r   f e a t u r e   of  t h e   i n v e n t i o n ,  

t h e   s e c o n d   t e r m i n a l   means   i s   p r o v i d e d   w i t h   two  or  m o r e  

n o t c h e s   s u r r o u n d i n g   t h e   e n t r y   p o i n t   of  t h e   e l e c t r o d e  

c o n d u c t o r   ( t h e   c a t h e t e r ) ,   and  a  s e p a r a t e  s p a n n e r   h a s  

p r o t u b e r a n c e s   m a t a b l e   w i t h   t h e   n o t c h e s .   The  s p a n n e r -  
i n c l u d e s   a  r e c e s s e d   c h a n n e l   to   a c c o m m o d a t e   t h e   c a t h e t e r ,  

a n d   t h e r e b y   may  be  u t i l i z e d   to   t i g h t e n   or  l o o s e n   t h e   s e c o n d  

t e r m i n a l   m e a n s   and  c a t h e t e r   f r o m   t h e   f i r s t   t e r m i n a l   m e a n s . .  

U t i l i z a t i o n   of  c o n n e c t o r   s y s t e m s   i n   a c c o r d a n c e   w i t h  

t h e   p r i n c i p l e s   of  t h e   p r e s e n t   i n v e n t i o n   f a c i l i t a t e s   a  

p a c e r   f e e d t h r o u g h   s c h e m e   w h e r e b y   t h e   e n t i r e  p a c e r   h o u s i n g  

c o n s t i t u t e s   two  p o r t i o n s ,   one  c a r r y i n g   t h e - i n t e r c o n n e c t i o n  

a p p a r a t u s ,  a n d   t h e   o t h e r   c a r r y i n g   t he   b a l a n c e  o f   t h e   p a c e r  

a p p a r a t u s .   T h e s e   s e p a r a t e   p o r t i o n s   a r e   s e p a r a t e l y  

m a n u f a c t u r e d   and  s t o r e d ,   s u b s e q u e n t l y   t o   be  s t r u c t u r a l l y  

and   e l e c t r i c a l l y   i n t e r c o n n e c t e d .  

F i g u r e   1  i l l u s t r a t e s   t h e   c o m p o n e n t   p a r t s   of   a  p r e f e r r e d  



e m b o d i m e n t   of  t h e   i n v e n t i o n ,   d i s a s s e m b l e d ;  

F i g u r e .  2   i l l u s t r a t e s   t h e   c o m p o n e n t s   shown   i n  F i g u r e   1 

w h e n   a s s e m b l e d   t o g e t h e r   to   f o r m   t h e   c o n n e c t e d   s y s t e m ;   a n d  

F i g u r e  3   shows   a  c o n v e n t i o n a l l y   c o n f i g u r e d   p a c e r   h a v i n g  

a  c a t h e t e r   i n s e r t e d   i n   a c c o r d a n c e   w i t h   t h e   p r i n c i p l e s   of  t h e  

p r e s e n t   i n v e n t i o n ;  

F i g u r e   4  shows   an  e x p l o d e d   s c h e m a t i c   of  t h e   s y s t e m   i n  

a c c o r d a n c e   w i t h   t h e   p r i n c i p l e s   of  t h e   p r e s e n t   i n v e n t i o n ,  
f u r t h e r   i n c l u d i n g   a  s p a n n e r   a d a p t e d   f o r   u t i l i z a t i o n  

t h e r e w i t h ;  

F i g u r e   5  s h o w s   a  p a r t i a l   c u t a w a y   of  a  p a c e r   i n s t a l l a t i o n  

i n c o r p o r a t i n g   t h e   p r i n c i p l e s   of  t h e   p r e s e n t   i n v e n t i o n . ;  

F i g u r e   6  shows   a  s e c t i o n a l   v i e w   of   a  p o r t i o n   of  t h e  

e m b o d i m e n t   of  F i g u r e   5,  a n d  F i g u r e s   9  and  10  show  f u r t h e r  
s e c t i o n s   of   t h e   e m b o d i m e n t   of   F i g u r e   6 ;  

F i g u r e  7   s h o w s   a  v i e w   i n   p a r t i a l   c u t a w a y   o f - a n   i n s t a l l a -  

t i o n   e m p l o y i n g   t h e   p r i n c i p l e s   of  t h e   p r e s e n t   i n v e n t i o n ;   a n d  

F i g u r e   8  s h o w s   a  p a r t i a l   s e c t i o n   t o p   v i e w   of  t h e  

e m b o d i m e n t   of   F i g u r e   7 .  

R e f e r r i n g   to   F i g u r e s   1  and  2,  t h e   c o n n e c t o r   s y s t e m  

c o m p r i s e s   a  t e r m i n a l   b l o c k   2,  a  c o n n e c t o r   4,  and   a  p a c e m a k e r  
e l e c t r o d e   l e a d   6 .  

The  t e r m i n a l   b l o c k   2  i s   i n s t a l l e d   w i t h i n   t h e   p l a s t i c s  

w a l l   8  of  an   i m p l a n t a b l e   p a c e m a k e r   c a s i n g .   The  t e r m i n a l  

b l o c k   2  i s   l o c a t e d   a t   t h e   end  of  a  c y l i n d r i c a l   b o r e   1 0  

l e a d i n g   to   t h e   o u t e r   s u r f a c e   of  t h e   c a s i n g ;   t h e   b l o c k   i s  

f o r m e d   of  an   e l e c t r i c a l l y - c o n d u c t i v e   m e t a l   and   i s  

e l e c t r i c a l l y   c o n n e c t e d   to   t h e   p a c e m a k e r   e l e c t r i c a l   c i r c u i t r y  
( n o t   s h o w n ) .   The  t e r m i n a l   b l o c k   h a s   a  b o r e   12  h a v i n g  a  

t h r e a d e d   p o r t i o n   14,  a  t a p e r i n g ,   c o n i c a l   p o r t i o n   16,  and  a  

n a r r o w e r   p o r t i o n   1 8 .  

The  c o n n e c t o r   4 '  i s   f o r m e d   o f  f o u r   c o m p o n e n t s :   a  m e t a l  

c o l l e t  2 0 ,  a   c y l i n d r i c a l   p l a s t i c s   body   2 2 ,  a   m e t a l   e n d  

p o r t i o n . 2 4 ,   and  an   o u t e r   p l a s t i c s   s e a l i n g   s l e e v e   26.   T h e  
c o l l e t  2 0   h a s   an  a x i a l   b o r e   28,   a  t h r e a d e d . o u t e r   s u r f a c e   3 0  

t e r m i n a t i n g   i n   a  t a p e r i n g ,   c o n i c a l   p o r t i o n   32 .   A  n u m b e r   o f  

r a d i a l l y - d i s p o s e d   s l o t s   34  e x t e n d   i n w a r d l y   f r o m   t h e   end  o f  





of  p r o j e c t i o n s   may  be  e m p l o y e d ,   w i t h   t h e   p r o j e c t i o n s   e n g a g i n g  

the  s l o t s   40  on  t h e   m e t a l   end  p o r t i o n   24.   A l t e r n a t i v e l y .  

p o r t i o n s   may  be  l e f t   p r o t r u d i n g   f r o m   t h e   p a c e m a k e r   c a s i n g   f o r  

e n g a g e m e n t   by ,   e . g .   a  s p a n n e r .  

As  t h e   t h r e a d s   a r e   e n g a g e d ,   t h e   t a p e r i n g   c o n i c a l   s u r f a c e  

32  of   t h e   c o l l e t   a p p r o a c h e s   and   t h e n   c o n t a c t s   t he   c o m p -  

l e m e n t a r y   t a p e r i n g   c o n i c a l   p o r t i o n   16  of  t h e   t e r m i n a l   b l o c k  

2.  As  t h e   t h r e a d s   a r e   t h e n   f u r t h e r   e n g a g e d ,   t h e   t a p e r i n g  

c o n i c a l   s u r f a c e   32  i s   u r g e d   i n w a r d l y   by  a  c amming   a c t i o n  

r e l a t i v e   to   t a p e r i n g   c o n i c a l   p o r t i o n   1 6  -   t h i s   m o v e m e n t  

b e i n g   e n a b l e d   by  t h e   p r e s e n c e   of  t h e   s l o t s   34  on  t h e   c o l l e t .  

E v e n t u a l l y   t h e   i n w a r d   m o v e m e n t   i s   s u f f i c i e n t   f o r   t h e   end  o f  

t h e   m e t a l   c o l l e t   a d j a c e n t   t he   t a p e r i n g   s u r f a c e s   to  e n g a g e  
and  h o l d   f i r m l y   t h e   e x p o s e d   c o n n e c t o r   p i n   p o r t i o n   46  of  t h e  

e l e c t r o d e   l e a d   6.  T h e r e   t h e n   e x i s t s   a  good   e l e c t r i c a l  

c o n n e c t i o n   b e t w e e n   t h e   t e r m i n a l   b l o c k   2  and  t h e   e l e c t r o d e  

l e a d   6.  T h e r e   a l s o   e x i s t s ,   as  e x p l a i n e d   a b o v e ,   a  l i q u i d -  

t i g h t   s e a l   b e t w e e n   t h e   p a c e m a k e r   c a s i n g   and  t h e   c o n n e c t o r  

4  ( a t   t h e   i n t e r f a c e   of   b o r e   10  and  c u t e r   s e a l i n g   s l e e v e   2 6 )  

and   b e t w e e n   t h e   c o n n e c t o r   4  and  t h e   e l e c t r o d e   l e a d   6  ( a t  

t h e   i n t e r f a c e   of  b o r e s   36  and  38  and  p l a s t i c s   b o d y   4 8 ) .  

L i q u i d s   s u c h   as  body   f l u i d s   c a n n o t   t h e r e f o r e   e n c r o a c h   i n t o  

t h e   p a c e m a k e r   c a s i n g   t h r o u g h   t h e   b o r e   10  i n   t h e   l a t t e r   a n d  

t h e   o p e n i n g   p r o v i d e d   by  b o r e   12  i n   t h e   t e r m i n a l   b l o c k   2 .  

I t   w i l l   be  a p p r e c i a t e d   w i t h   t h e   a b o v e   e m b o d i m e n t   t h a t  

t h e   c o l l e t   c an   be  e m p l o y e d   to   c l a m p   e l e c t r o d e   l e a d s   h a v i n g  

c o n n e c t o r   p i n   p o r t i o n s   of  d i f f e r i n g   d i a m e t e r s .   I f   n e c e s s a r y ,  
c o l l e t s   h a v i n g   d i f f e r e n t   s i z e d   a x i a l   b o r e s   28  c an   b e  

s u p p l i e d   so  t h a t   a  c h o i c e   can   be  made  to   s e l e c t   t he   m o s t  

a p p r o p r i a t e   c o m b i n a t i o n   f o r   t h e   e l e c t r o d e   l e a d   to   b e  

e m p l o y e d .  

I n   t h e   a b o v e   i l l u s t r a t e d   e m b o d i m e n t   t h e   w a l l   of  t h e  

c a s i n g   h a s   b e e n   d e s c r i b e d   as  of  p l a s t i c s   m a t e r i a l .  

i t   c o u l d   be  of  a n o t h e r   m a t e r i a l   s u c h   as  m e t a l  

c a s e   p r o v i s i o n   w o u l d   p r o b a b l y   be  made  f o r   i n s u l a t i n g  

f r o m   t h e   e l e c t r i c a l l y - c o n d u c t i v e   w a l l ) .  



F i g u r e  5   shows  an  i s o m e t r i c   v i ew   of  a  p a c e r   w h e r e i n  a n  

e l e c t r i c a l   l e a d   i s   c o n n e c t e d   and  c e a l e d .   i n  p l a c e   in   a c c o r d -  

a n c e   w i t h   t h e   p r i n c i p l e s   of  t he   p r e s e n t   i n v e n t i o n .   T h e  

p a c e r   of  F i g u r e   3  i s   e n c a s e d   i n  a   h o u s i n g   50l  of  c o n t e m p o r a r y  

c o n f i g u r a t i o n   and  d e s i g n ,   a d v a n t a g e o u s l y   c o m p o s e d   o f  a   m e t a l  
or  a l l o y   w h i c h   i s   n o n - r e a c t i v e   w i t h   b o d y  t i s s u e s   and  f l u i d s .  

T h e  p l a s t i c   s e a l i n g   s l e e v e   26  in   a c c o r d a n c e   w i t h   t h e  

p r i n c i p l e s  o f   t h e   p r e s e n t   i n v e n t i o n   d e f i n e s   a n  o n t e r m e s t  

c i r c u m f e r e n t i a l   f l a n g e   624  w h i c h   e n g a g e s   the  h o u s i n g   501 
when   t h e   l e a d   6  i s   i n   p l a c e   and  e l e c t r i c a l   c o n t a c t   i s  

b e i n g   made  g e n e r a l l y  a s   shown  i n  F i g u r e   2.  H e n c e ,   t h e  

c a t h e t e r   644  e x p e n d s  o u t w a r d l y ,   as  i s   known  i n   t h e   a r t .  
and  i n t o   t h e   p a t i e n t , s  b o d y   s u c h   a s  t o   the   h e a r t  f o r   p a c i n g .  

W i t h   r e f e r e n c e   to   F i g u r e   4,  t h e r e  i s   shown  an  e x p l o d e d  
v i e w   of  t he   elements of Figure 3  i n c o r p o r a t i n g   t h e   p r i n c i p l e s  v i e w   of  t he   e l e m e n t s   of  F i g u r e   3  i n c o r p o r a t i n g   t h e   p r i n c i p l e s  
of  t h e   p r e s e n t   i n v e n t i o n .   I t   i s   u n d e r s t o o d   t h a t   t h e  

p l a s t i c s   w a l l   8  o f  t h e   e m b o d i m e n t   of  F g u r e   1  and  2  i s   s h o w n  
i n   F i g u r e  4   as  a  c y l i n d r i c a l   p a r t   608  h a v i n g   an  a x i a l  b o r e  

708  t h e r e i n   to  a c c o m m o d a t e   the   c o n n e c t o r   4,  and  t he   p l a s t i c s  
s l e e v e   26  t h e r e o f ,   w h i c h   in   t u r n   c a r r i e s   a  c o l l e t   30  a s  

s h o w n   h e r e i n ,   The  c y l i n d r i c a l   bodv  6 0 8  i s   f i x e d l y   m o u n t e d  
w i t h i n   t h e   h o u s i n g   501,  as  shown  h e r e i n a f t e r ,   and  i n c l u d e s  

an  o u t w a r d l y   p e n e t r a t i n g   e l e c t r i c a l   c o n n e c t i o n   t e r m i n a l   6 0 2 ,  
w h i c h   i n   t u r n   makes   e l e c t r i c a l   c o n n e c t i o n  t h r o u g h   a  s u i t a c l e  
t e r m i n a l   b l o c k   ( n o t   shown  in   F i g u r e s  3   o r  4  ,   but   c l e a r l y  
s h o w n   i n   F i g u r e   6 ) ,   w h e r e b y   t h e   c o l l e t   20  makes   e l e c t r i c a l  
c o n t a c t   t h e r e w i t h .   The  c a t h e t e r   644  has   an  i n s u l a t e d   b o d y  
48  p e n e t r a t e d   by  p i n  4 6 ,   and  t h e   r a i s e d   c i r c u m f e r e n t i n d  



of  t h e   i n s u l a t i n g  b o d y  

I n f o r m i n g   Nex t   to   F i g u r e   5,  t h e r e   i s   shown  a n  

a d v a n t a g e o u s   a p p l i c a t i o n   of  t h e   p r i n c i p l e s   of  t h e   p r e s e n t  

e v e n t i o n   s p e c i f i c a l l y   w h e r e i n   u t i l i z a t i o n   of  a  c o l l e t  

f e e d i t h r o u g h   c o n n e c t o r   i n   a c c o r d a n c e   w i t h   t h e   p r e s e n t  

i n v e n t i o n   f a c i l i t a t e s   b i f u r c a t i o n   of  t he   p a c e r   h o u s i n g   501 

i n t o   two  s e p a r a t e   and  d i s t i n c t   p a r t s   701  and  702 ,   g e n e r a l l y  

a l o n g   t h e  l i n e   703  as  s h o w n .   The  c y l i n d r i c a l   p l a s t i c  

r e c e p t a c l e   608  i s   r i g i d l y   and  f i x e d l y   m o u n t e d   and  e n c a s e d  

w i t h i n   p o r t i o n   702  of  t h e   p a c e r   h o u s i n g ,   and  t h e   e l e c t r o n i c s  

and  b a t t e r y   a s p e c t s   ( n o t   s h o w n )   a r e   e n c a s e d   w i t h i n   t h e  

o t h e r   p o r t i o n   701 .   The  e l e c t r i c a l   c o n n e c t o r   602 ,   a s  

a f o r e s a i d ,   e x t e n d s   o u t w a r d l y   f r o m   c y l i n d r i c a l   p o r t i o n   6 0 8  

f r o m   p o r t i o n   702 ,   and  i n t o   t h e   o t h e r   p o r t i o n   701  f o r  

e l e c t r i c a l   c o n n e c t i o n   w i t h   t h e   c i r c u i t r y   and  t h e   l i k e  

e n c a s e d   t h e r e i n .  

I n   p r a c t i c e ,   t h e   t o p   p o r t i o n   702 ,   i n c l u d i n g   c o m p o n e n t  

6 0 8 ,   602 ,   and  t h e   l i k e ,   may  be  m a n u f a c t u r e d   and  s t o r e d  

s e p a r a t e l y ,   to   be  u t i l i z e d   i n   c o n j u n c t i o n   w i t h   a n y  

c i r c u i t r y ,   as  d e s i r e d ,   w h i c h   i s   s e p a r a t e l y   m a n u f a c t u r e d   i n  

p o r t i o n   701 .   At  t h e   s t a g e   of  f i n a l   a s s e m b l y ,   p o r t i o n s   701  

and  702  a r e   a s s e m b l e d   as   s h o w n ,   w i t h   e l e c t r i c a l   c o n t a c t  

b e i n g   e s t a b l i s h e d   b e t w e e n   r e s p e c t i v e   p o r t i o n s   701  and   702  a t  

6 0 2 ,   and  t h e   u n i t   i s   s e c u r e d   and  s e a l e d ,   s u c h   as  by  w e l d m e n t  

a l o n g   l i n e   7 0 3 .   A  c o m p l e t e   i n t e g r a l   u n i t ,   s u c h   as  shown  i n  

F i g u r e   3,  t h e r e b y   r e s u l t s .  

F i g u r e   6  shows   a  s u i t a b l e   c r o s s - s e c t i o n  o f   t h e   F i g u r e  5  

a p p a r a t u s ,   w h e r e b y   t h e   f e e d t h r o u g h   e l e c t r i c a l   c o n n e c t i o n   m a y  
be  r e a d i l y   u n d e r s t o o d .   G e n e r a l l y ,   t h e   F i g u r e   6  v i e w   i s  

s i m i l a r   to   t h e   p r e v i o u s l y   d e s c r i b e d   v i e w   of  F i g u r e  2 .   I n  

F i g u r e   6,  t h e   l e a d   6  p e n e t r a t e s   t h e   c o n n e c t o r   4,  w h i c h   i n  

f u l l y   i n s e r t e d   i n t o   t h e   c y l i n d r i c a l   p o r t i o n   6 0 8 ,  

20  e n g a g i n g   t e r m i n a l   b l o c k   2  w i t h i n  

a l e e v e   608 .   E l e c t r i c a l   c o n d u c t o r   44  f r o m  

p e n e t r a t e s   t h e   e l e c t r i c a l   l e a d   6,  t h r o u g h  

48,   and  w i t h i n   t h e   c o l l e t   20.  E l e c t r i c a l  



c o n t i n u i t y   t h e r e b y   i s   e s t a b l i s h e d   f r o m  c o n d u c t o r  

46,   c o l l e t   20,  t e r m i n a l   b lond     a n d   downwardly extending 

e l e c t r i c a l   c o n n e c t o r   p i n   602.   C r o s s - s e c t i o n a l   v i e w s  

and  1 2 - 1 2   a r e   r e s p e c t i v e l y   d e p i c t e d   in   F i g u r e s   9  and  1 0  

t h e r e b y   a f f o r d i n g   f u r t h e r   c l a r i f i c a t i o n   of  t he   a p p a r a t i o n  

shown  i n   F i g u r e   6  and  in   t u r n ,   F i g u r e   5 .  

U t i l i z a t i o n   of  t he   s p a n n e r   600  may  p e r h a p s   be  b e t t e r  

u n d e r s t o o d   u p o n   c o n s i d e r a t i o n   of  F i g u r e   7,  and  F i g u r e   8  

w h i c h   i s   a  t o p   s e c t i o n a l   v i e w   t h e r e o f   t a k e n a l o n g   s e c t i o n  

1 0 - 1 0 .   As  shown  i n   F i g u r e s   7  and  8,  t he   s p a n n e r   600  h a s  

s l o t s   605  and   607  i n   m a t a b l e   e n g a g e m e n t   w i t h   r a d i a l l y  

o p p o s i n g   s l o t s   40  i n   f l a n g e   624  of  t h e   c o n n e c t o r   4.  A s  

s h o w n   i n   F i g u r e s   7  and  8,  t he   c o n n e c t o r   i s   i n   t h e   p r o c e s s  
of  i n s e r t i o n ,   f o r   p u r p o s e s   of  f o r m i n g   a  c o n n e c t i o n   s u c h   a s  

s h o w n   i n   F i g u r e s   2  and  6.  In   s u c h   a  p r o c e s s ,   t h e   l e a d   6 ,  

and  p a r t i c u l a r l y   t h e   t a p e r i n g   p o r t i o n   of  i n s u l a t i n g   b o d y  

48  r e s t s   w i t h i n   t h e   s l o t   607  of  s p a n n e r   600 ,   w i t h   c a t h e t e r  

l e a d   644  e x t e n d i n g   b a c k w a r d l y   a l o n g   t h e   s l o t   and   o u t w a r d l y  

t h e r e f r o m .   I t   w i l l   be  a p p r e c i a t e d   f r o m   c o n s i d e r a t i o n   o f  

F i g u r e s   4,  7  and  8  t h a t   t he   s p a n n e r   f a c i l i t a t e s   p r o p e r   s c r e w  

t i g h t e n i n g   of  t h e   c o n n e c t o r   4 - - c o l l e t   20  c o m b i n a t i o n   w i t h i n  

t h e   u n i t   as  s h o w n .  



1.  A  c a r d i a c   p a c e m a k e r   i n c l u d i n g   i m p l a n t a b l e   h o u s i n g  

m e a n s   ( 8 , 5 0 1 )   e l e c t r i c a l   s i g n a l   g e n e r a t i n g   m e a n s   e n c l o s e d  

w i t h i n   s a i d   h o u s i n g ,   an  e l e c t r o d e   c o n d u c t o r   ( 6 , 6 4 4 )   f o r  

c o n v e y i n g   p a c i n g   s i g n a l s   to   t h e   h e a r t ,   and  a p p a r a t u s   f o r  

m a i n t a i n i n g   s e a l a b l e   e l e c t r i c a l   i n t e r c o n n e c t i o n   b e t w e e n  

s a i d   g e n e r a t i n g   means   and   s a i d   e l e c t r o d e   c h a r a c t e r i s e d   i n  

t h a t   s a i d   a p p a r a t u s   c o m p r i s e s :  

( a )   f i r s t   t e r m i n a l   means   (2)   h a v i n g   one  end  ( 1 8 )  

s e a l e d   and   e m b e d d e d   w i t h i n   s a i d   h o u s i n g ,   and  i t s   o t h e r   e n d  

d e f i n i n g   a  c h a n n e l   o p e n i n g   to   t h e   o u t s i d e   of   s a i d   h o u s i n g ,  

s a i d   f i r s t   t e r m i n a l   m e a n s   h a v i n g   s c r e w   t h r e a d i n g   ( 1 4 )  

a l o n g   a t   l e a s t   a  p o r t i o n   of   s a i d   c h a n n e l ,   a  v o i d   ( 1 8 )   a t   t h e  

e m b e d d e d   end   of  s a i d   t e r m i n a l ,   and  a  f r u s t o c o n i c a l ,  

e l e c t r i c a l l y   c o n d u c t i v e   s u r f a c e   ( 1 6 )   i n t e r m e d i a t e   s a i d   v o i d  

( 1 8 )   and   s a i d   t h r e a d i n g   ( 1 4 ) ,   s a i d   s u r f a c e   t a p e r i n g  

o u t w a r d l y   t o   s a i d   t h r e a d i n g   and   b e i n g   a d a p t e d   f o r   e l e c t r i c a l  

c o n n e c t i o n   ( 6 0 2 )   w i t h   s a i d   g e n e r a t i n g   m e a n s ;   a n d  

(b)   s e c o n d   t e r m i n a l   m e a n s   ( 4 ) ,   d i s j o i n t   f r o m   s a i d  

h o u s i n g   and  a d a p t e d   f o r   m a t i n g   c o n n e c t i o n   i n t o   s a i d   f i r s t  

t e r m i n a l   m e a n s   ( 2 ) ,   s a i d   s e c o n d   t e r m i n a l   m e a n s   d e f i n i n g   a n  

a x i a l   c h a n n e l   ( 2 8 )   t h e r e t h r o u g h   f o r   c a r r y i n g   s a i d   c o n d u c t o r  

( 6 , 6 4 4 )   i n t o   a  f i r s t  e n d ,   t h r o u g h   s a i d   a x i a l   c h a n n e l ,   a n d  

o u t   of   t h e   o p p o s i t e   e n d ,   s a i d   s e c o n d   t e r m i n a l   m e a n s   h a v i n g  

a  f r u s t o c o n i c a l   c amming   p o r t i o n   ( 3 2 )   a t   s a i d   o p p o s i t e   e n d  

f o r   e n g a g e m e n t   w i t h   t h e   f r u s t c o n i c a l   s u r f a c e   of   s a i d   f i r s t  

t e r m i n a l   m e a n s ,   s a i d   s e c o n d   t e r m i n a l   means   f u r t h e r   h a v i n g  

a  t h r e a d e d   p o r t i o n   ( 3 0 )   i n t e r m e d i a t e   s a i d   camming   p o r t i o n  

-and  s a i d   f i r s t   e n d ,   f o r   e n g a g e m e n t   w i t h   s a i d   t h r e a d i n g   o f  

s a i d   f i r s t   t e r m i n a l   m e a n s ;  

( c )  s a i d   s e c o n d   t e r m i n a l   means   (4)   b e i n g   a d a p t e d   t o  

c a r r y   s a i d  c o n d u c t o r   ( 6 , 6 4 4 )   i n t o   s a i d   v o i d   ( 1 8 ) ,   and   w i t h  

i n c r e a s i n g   e n g a g e m e n t   of   s a i d   t h r e a d e d   p o r t i o n   ( 3 0 )   a n d  

= s a i d   t h r e a d i n g   ( 4 ) ,   t o  c a u s e   s a i d   camming   p o r t i o n  ( 3 2 )   t o  

g r a s p   s a i d   c o n d u c t o r   ( 6 , 6 4 4 )   and   to   e s t a b l i s h   an  e l e c t r i c a l  

c i r c u i t   b e t w e e n  s a i d   c o n d u c t o r   a n d   s a i d   g e n e r a t i n g   m e a n s  

v i a   s a i d   f r u s t o c o n i c a l   s u r f a c e   ( 1 6 )   a n d   s a i d   c a m m i n g  

p o r t i o n   ( 3 2 ) .  



2.  A  c a r d i a c   p a c e m a k e r   as  c l a i m e d   in   c l a i m  1   c h a r a c -  

t e r i s e d   i n   t h a t   s a i d   s e c o n d   t e r m i n a l   means   (4)  i n c l u d e s  

a  r a d i a l l y   e x t e n d i n g   f l a n g e   ( 6 2 4 )   a b o u t  s a i d   one  e n d ,  s a i d  a  r a d   i a l l y   e x t e n d i n g   f lange (   624 )  a b o u t   s a i d  o n e   end ,  s a i d  

f l a n g e   d e f i n i n g   a  p l u r a l i t y   of  r a d i a l l y   d i s p o s e d   s l o t s   ( 4 0 )  

t h e r e i n ;   s a i d   p a c e m a k e r   b e i n g   a s s o c a t e d   w i t h   s p a n n e r   m e a n s  

( 6 0 0 )   f o r   t i g h t e n i n g   s a i d   s e c o n d   t e r m i n a l   means   (4)  i n t o  

s a i d   f i r s t   t e r m i n a l   means   ( 2 ) ,   s a i d   s p a n n e r   means   ( 6 0 0 )  

h a v i n g  p l u r a l   p r o t u b e r a n c e s   ( 6 0 5 ,  6 0 6 )   i n   s p a t i a l  

c o r r e s p o n d e n c e   w i t h   s a i d   r a d i a l l y   d i s p o s e d   s l o t s   ( 4 0 ) ,   s a i d  

s p a n n e r   means   (600)  i n c l u d i n g   a  t a p e r i n g   th rough  ( 6 0 7 )   f o r  

a c c o m m o d a t i n g   s a i d   e l e c t r o d e   c o n d u c t o r   ( 6 , 6 4 4 )   when  s a i d  

p r o t u b e r a n c e s   ( 6 0 5 ,  6 0 6 )   and  s a i d   s l o t s   (40)   e n g a g e   o n e  

a n o t h e r .  

3.  A  c a r d i a c   p a c e m a k e r   as  c l a i m e d   i n   c l a i m   1  or  2 

c h a r a c t e r i s e d   i n   t h a t   s a i d   f i r s t   t e r m i n a l   means   (2)  c o m p r i s e s  

a  f i r s t   d i s c r e t e   p o r t i o n   ( 7 0 2 )   of  s a i d   h o u s i n g ,   s e p a r a t e  

f r o m   b u t   m a t a b l e   w i t h   a  s e c o n d   d i s c r e t e   p o r t i o n  ( 7 0 1 )   of  s a i d  

h o u s i n g  f o r   e n c l o s i n g   s a i d   g e n e r a t i n g   m e a n s ,   s a i d   d i s c r e t e  

p o r t i o n s   b e i n g   s e a l a b l y   a t t a c h a b l e   to  one  a n o t h e r   ( 7 0 3 ) ,  

s a i d   s e c o n d   t e r m i n a l   means   (2)  i n c l u d i n g   a  c o n n e c t o r   ( 6 0 2 )  

f o r   e l e c t r i c a l   i n t e r c o n n e c t i o n   b e t w e e n   s a i d   d i s c r e t e  

p o r t i o n s .  

4.  A  c a r d i a c   p a c e m a k e r   as  c l a i m e d   i n   any   of  c l a i m s   1 

to   3  c h a r a c t e r i s e d   i n   t h a t   s a i d  s e c o n d   t e r m i n a l   means   ( 4 )  

i n c l u d e s   a  p o r t i o n ,   , i n t e r m e d i a t e   s a i d   t h r e a d e d   p o r t i o n   a n d  

s a i d   one  e n d ,  d e f i n i n g  r a i s e d   l a n d s   (42)   f o r   c o m p r e s s i v e  s a i d   o n e  e n d ,   d e f i n i n g   r a i s e d   lands (42)  f o r   c o m p r e s s i v e  

s e a l i n g   e n g a g e m e n t   w i t h   i n n e r   s u r f a c e s   of  s a i d   c h a n n e l   o f  

s a i d   f i r s t   t e r m i n a l   m e a n s .  

5 .  A  c a r d i a c  p a c e m a k e r   as  c l a i m e d   i n   any  of  c l a i m s   1 

t o   4  c h a r a c t e r i s e d   i n   t h a t   s a i d   s e c o n d   t e r m i n a l   means   ( 4 )  

i s   a d a p t e d   t o   r e c e i v e   s e a l a b l y   an  e l e c t r o d e   c o n n e c t o r   h a v i n g  

an   i n s u l a t i n g   body  (48)  s u r r o u n d i n g   a  c o n d u c t o r   p i n   (46) ,  

s a i d   a x i a l   c h a n n e l   i n c l u d i n g   s u c c e s s i v e   s e g m e n t s   ( 2 8 , 3 5 )   o r  

i n c r e a s i n g   d i a m e t e r   to  a c c o m m o d a t e   r e s p e c t i v e l y   s a i d   p i n  

( 4 6 )  f r e e l y ,   and  s a i d   i n s u l a t i n g   body   c o m p r e s s i v e l y   s e a l e d .  
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