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@  A  hemostatic  clip  applicator  (2),  useful  in  the  rapid  and 
automatic  application  of  hemostatic  clips  (37),  for  the 
strangulation  of  tubular  members  is  disclosed.  The  appli- 
cator  consists  of  a  main  body  (20),  a  clip  magazine  (102) 
externally  attached  to  the  main  body,  clip  deforming  jaws 
(32,  34)  attached  to  one  end  of  the  main  body,  clip  feed 
means  (18)  located  within  the  clip  magazine,  and  actuating 
means  (5,  7)  attached  to  the  feed  means  and  deforming  jaws. 
In  operation,  one  of  many  hemostatic  clips  stored  in  the 
clip  magazine  is  fed  into  the  deforming  jaws  by  the  inter- 
action  of  the  actuating  means  and  the  feed  means.  When 
the  clip  is  properly  located  about  a  tubular  member,  further 
actuation  of  the  actuating  means  results  in  the  deformation 
of  the  clip  about  the  tubular  member.  Upon  further  activa- 
tion  of  the  actuating  means,  the  sequential  process  of 
feeding  a  clip  from  the  magazine  and  deforming  the  clip 
about  other  tubular  members  may  be  rapidly  repeated 
until  the  supply  of  clips  in  the  magazine  is  depleted. 



BACKGROUND  OF  THE  INVENTION 

1.  C o p e n d i n g   P a t e n t   A p p l i c a t i o n s  

In  c o p e n d i n g   U .S .   P a t e n t - A p p l i c a t i o n   s e r i a l   n u m b e r  

e n t i t l e d   SURGICAL  STAPLER  f i l e d  

1 9 7 7 ,   and  a s s i g n e d   to  t h e   p r e s e n t   a s s i g n e e ,   a  h e m o s t a t i c  

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

in  a  r a p i d   and  a u t o m a t i c   m a n n e r   i s   d i s c l o s e d .   A l s o ,   i n  

c o p e n d i n g   U.S .   P a t e n t   A p p l i c a t i o n  s e r i a l   number   e n t i t l e d  

HEMOSTATIC  CLIP  f i l e d   ,  1 9 7 7 ,   and  a s s i g n e d   to  t h e  

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

in  t he   p r e s e n t   i n v e n t i o n   and  s i m i l a r   d e v i c e s   i s   d i s c l o s e d .  

The  f o r m e r   c o p e n d i n g   p a t e n t   a p p l i c a t i o n   e n t i t l e d   SURGICAL 

STAPLER  is   d i r e c t e d ,   in  p a r t ,   to   a  d e v i c e   h a v i n g   a  m a i n  

body   and  a  d i s p o s a b l e   c l i p   c a r t r i d g e   w h i c h   may  be  a t t a c h e d  

and  r e m o v e d   f rom  t h e   m a i n   b o d y .   D i s p o s e d   w i t h i n   t h e   c l i p  

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

d i s p o s e d   w i t h i n   t h e   m a i n   body   i s   a  c l i p   f e e d   means   w h i c h  

moves   c l i p s ,   w h i c h   have   been   fed  i n t o   t he   main   b o d y ,   t o  

c l i p   d e f o r m i n g   j a w s   w h e r e   t he   c l i p s   a r e   d e f o r m e d   a b o u t   a  
b l o o d   v e s s e l   or  the   l i k e .  

W h i l e   the   a p p l i c a t o r   n o t e d   in  the   p r e c e d i n g   p a r a -  

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

b l o o d   v e s s e l s   and  o t h e r   f l u i d   d u c t s ,   r e f i n e m e n t s   can  b e  

made  so  t h a t   t h e   e n t i r e   d e v i c e ,   i n c l u d i n g   t h e   ma in   b o d y ,   c a n  

be  made  more  i n e x p e n s i v e l y .   Such  an  i n e x p e n s i v e   d e v i c e   m a y  
t h e n   be  s t e r i l i z e d   by  t h e   m a n u f a c t u r e r ,   p a c k a g e d   to   m a i n t a i n  

t he   s t e r i l i z a t i o n ,   and  t h e n   e n t i r e l y   d i s p o s e d   of  f o l l o w i n g  

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

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

t h e   ma in   body   so  t h a t   t he   f e e d   means   w o u l d   be  a c c u r a t e l y  

g u i d e d   t h e r e t h r o u g h .   F u r t h e r m o r e ,   t h a t   d e v i c e   r e q u i r e d   t h e  

use   of   a  s e p a r a t e   l o s t   m o t i o n   l i n k   to   p r o v i d e   t h e   n e c e s s a r y  

s e q u e n t i a l   a c t u a t i o n .   I t   is  t o w a r d   the   r e f i n e m e n t   of  t h e  

d e v i c e   d i s c l o s e d   in  t h e   c o p e n d i n g   U .S .   p a t e n t   a p p l i c a t i o n  



n o t e d   a b o v e   t h a t   t he   p r e s e n t   i n v e n t i o n   i s   d i r e c t e d ,   a n d  

more   s p e c i f i c a l l y ,   t o w a r d   a  d e v i c e   w h i c h   can  be  i n e x p e n s i v e l y  

s t a m p e d   i n s t e a d   of   m a c h i n e d   and  w h i c h   r e q u i r e s   f e w e r   p a r t s .  
2.  F i e l d   of  t h e   I n v e n t i o n  

The  i n v e n t i o n   r e l a t e s   t o - t h e   f i e l d   of   d e v i c e s  

u s e f u l   in  t he   a p p l i c a t i o n   of  h e m o s t a t i c   c l i p s ,   and  m o r e  

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

c l i p s   used   in  t he   s t r a n g u l a t i o n   of  b l o o d   v e s s e l s   and  o t h e r  

f l u i d   d u c t s .  

3.  P r i o r   A r t  

In  a  t y p i c a l   s u r g e r y   p r o c e d u r e ,   a  g r e a t   many  v e i n s ,  

a r t e r i e s ,   and  o t h e r   b l o o d   v e s s e l s   m u s t   be  s e v e r e d   and  c l o s e d .  

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

many  v e s s e l s   a r e   l o c a t e d   in  o b s c u r e   a r e a s   w h e r e   t h e r e   i s  

l i t t l e   room  in  w h i c h   to  w o r k .   T h u s ,   i t   is  a p p a r e n t   t h a t   a  
d e v i c e   w h i c h   wou ld   r e d u c e   t h e   t i m e   r e q u i r e d   f o r   c l o s u r e   o f  

b l o o d   v e s s e l s   would   be  of  g r e a t   b e n e f i t   to  b o t h   t he   s u r g e o n  
and  the   p a t i e n t .   H o w e v e r ,   in  t h e   m o d e r n   s u r g e r y   e n v i r o n m e n t ,  

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

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

u s a g e   by  t he   s u r g e o n ,   t h e r e b y   e l i m i n a t i n g   the   n e c e s s i t y   o f  

c o s t l y   r e - s t e r i l i z a t i o n .  

One  p r i o r   a r t   a t t e m p t   to  p r o v i d e   a  d e v i c e   w h i c h   c a n  

more   r a p i d l y   c l o s e   a  b l o o d   v e s s e l   i s   d i s c l o s e d   by  Wood,  U . S .  

P a t e n t   No.  3 , 3 2 6 , 2 1 6 .   The  Wood  d e v i c e   c o n s i s t s   of  a  h e m o -  

s t a t - l i k e   i n s t r u m e n t   w h i c h   has   f i n g e r   l o o p   p o r t i o n s   c o u p l e d  

to  jaw  p o r t i o n s .   The  jaw  p o r t i o n s   a r e   a d a p t e d   to  h o l d   a  

h e m o s t a t i c   c l i p   t h e r e b e t w e e n   so  t h a t   t h e   c l i p   may  be  c l o s e d  

a b o u t   a  v e s s e l   by  b r i n g i n g   the   f i n g e r   l o o p s   t o g e t h e r .   Wood 

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

of  c l i p s .   When  the   Wood  d e v i c e   is  to  be  u s e d ,   t h e   jaw  p o r -  
t i o n s   a r e   p l a c e d   a b o u t   one  c l i p   c o n t a i n e d   in  t h e   c a r t r i d g e ,  

and  the   c l i p   is  r e m o v e d   f rom  the   c a r t r i d g e   by  t h e  

e n g a g e m e n t   of   t h e   c l i p   by  t h e   jaw  p o r t i o n s .   When  t h e   c l i p  

has   been   u s e d ,   a  new  c l i p   may  be  p l a c e d   in  t he   d e v i c e   b y  

r e t u r n i n g   to   t h e   c l i p   c a r t r i d g e   and  i n s e r t i n g   a  new  c l i p .  

Two  p r o b l e m s   a r e   a p p a r e n t   w i t h   t he   Wood  d e v i c e .   F i r s t ,   t h e  

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



of  t he   d e v i c e ,   b u t   m u s t   be  i n d i v i d u a l l y   p l a c e d   t h e r e .   T h i s  

p r o c e d u r e   is  t i m e   c o n s u m i n g   and  c u m b e r s o m e .   In  a d d i t i o n ,  

t he   Wood  d e v i c e   i s   c a p a b l e   of  e x p a n d i n g   i t s   j aws   w i d e r   t h a n  

t h e   w i d t h   of  a  c l i p   c o n t a i n e d   t h e r e i n .   T h u s ,   a  c l i p   may  b e  

a c c i d e n t l y   d r o p p e d   f rom  t he   d e v i c e - c a u s i n g   a  g r e a t   d e a l   o f  

i n c o n v e n i e n c e   and  d e l a y .  

A  s e c o n d   p r i o r   a r t   a t t e m p t   to  p r o v i d e   more  r a p i d  

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

d e s c r i b e d   by  M i l e s ,   U .S .   P a t e n t   No.  3 , 0 8 2 , 4 2 6 .   M i l e s  

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

l o o p s   c o u p l e d   to  a  p a i r   of  a rms  w h i c h   t e r m i n a t e   in  jaw  p o r -  
t i o n s ,   t he   jaw  p o r t i o n s   b e i n g   a d a p t e d   to   g r a s p   and  h o l d   a  

t u b u l a r   m e m b e r .   The  d e v i c e   a l s o   has   a  m a g a z i n e   f o r   h o l d i n g  

a  p l u r l a i t y   of   c l i p s   a l o n g   t he   l e n g t h   of   one  a rm,   a n d  

m a n u a l l y   o p e r a b l e   c l i p   e j e c t o r   means   f o r   p l a c i n g   a  c l i p   a b o u t  

t he   t u b u l a r   member   w h i c h   i s   to  be  c l o s e d .   In  o p e r a t i o n ,   t h e  

t u b u l a r   member   is  f i r s t   g r a s p e d   and  h e l d   by  the   jaw  p o r t i o n s  

of  the   M i l e s   d e v i c e .   The  s u r g e o n   t h e n   p l a c e s   h i s   i n d e x  

f i n g e r   on  a  b u t t o n   a t t a c h e d   to  the   c l i p   e j e c t o r .   By  u r g i n g  

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

t he   t u b u l a r   m e m b e r .   T h e n ,   t he   c l i p   may  be  d e f o r m e d   a b o u t  

t he   b l o o d   v e s s e l   by  b r i n g i n g   the   p a i r   of   f i n g e r   l o o p s  

t o g e t h e r .   An  o b v i o u s   d i s a d v a n t a g e   of  t he   M i l e s   d e v i c e   i s  

t h a t   i t   i s   c u m b e r s o m e ,   in  t h a t   t he   s u r g e o n   m u s t   m a n u a l l y  

move  a  c l i p   b e t w e e n   the   j aws   of  t he   d e v i c e   w h i l e   h o l d i n g   t h e  

d e v i c e   s t e a d y   so  as  n o t   to  l o o s e   t h e   g r a s p   of   t he   t u b u l a r  

m e m b e r .   A l s o ,   as  t he   c l i p s   a r e   used   f rom  the   c a r t r i d g e ,  

t he   b u t t o n   moves   f a r t h e r   f o w a r d   so  t h a t   i t   b e c o m e s   m o r e  

and  more  d i f f i c u l t   to  r e a c h .   F u r t h e r m o r e ,   t h i s   p r o c e d u r e  

i s   t i m e   c o n s u m i n g   in  t h a t   e a c h   i n d i v i d u a l   c l i p   m u s t   b e  

m a n u a l l y   fed  b e t w e e n   the   j aws   of  t he   s t a p l i n g   d e v i c e .  

F i n a l l y ,   t he   c o n s t r u c t i o n   of  t he   M i l e s   d e v i c e ,   p a r t i c u l a r l y  

in  the   jaw  p o r t i o n s ,   p r o v i d e s   p o o r   v i s a b i l i t y   to  the   s u r g e o n  

s i n c e   t he   t h i c k n e s s   of   t h e   d e v i c e   o b s c u r e s   t h e   v e s s e l s   w h i c h  

a r e   to  be  c l o s e d .  

A n o t h e r   p r i o r   a r t   a t t e m p t   to  p r o v i d e   r a p i d   a p p l i -  

c a t i o n   of   h e m o s t a t i c   c l i p s   i s   d i s c l o s e d   by  D e C a r l o ,   U . S . ,  

P a t e n t   No.  3 , 7 4 0 , 9 4 4 .   D e C a r l o   d i s c l o s e s   a  g u n - l i k e   d e v i c e  

f o r   s u t u r i n g   and  s e v e r i n g   b l o o d   v e s s e l s   in  a  t h r e e   s t a g e  



p r o c e d u r e .   F i r s t ,   j a w s   of   t he   d e v i c e   a r e   c l o s e d   a b o u t   t h e  

b l o o d   v e s s e l   by  t he   a c t u a t i o n   of  t he   g u n - l i k e   t r i g g e r  
m e c h a n i s m .   S e c o n d ,   a  p a i r   of   p u s h e r s   e x t e n d   t h r o u g h   t h e  

d e v i c e   and  come  f o w a r d   to  c r i m p   a  p a i r   of  c l i p s ,   b r o u g h t  
f rom  an  i n t e r n a l   m a g a z i n e ,   a b o u t   t h e   v e s s e l   in  two  s p a c e d  
l o c a t i o n s .   T h i r d ,   a  b l a d e   comes  f o r w a r d   f rom  the   d e v i c e  

upon  f u r t h e r   a c t u a t i o n   of   t he   g u n - l i k e   h a n d l e s   and  s e v e r s  

t he   b l o o d   v e s s e l   b e t w e e n   the   two  c l i p   l o c a t i o n s .  

The  i n t e r n a l   c l i p   m a g a z i n e   of   t h e   D e C a r l o   d e v i c e  

u s e s   a  p a i r   of  l e a f   s p r i n g   a s s e m b l i e s   to  i n d e x   a  p l u r a l i t y  

of  p a i r s   of   h e m o s t a t i c   c l i p s .   The  c l i p s   a r e   s t o r e d   in  a  

p a i r   of  i n d e x   g u i d e   r a i l s   w h e r e   t h e y   a r e   moved  f o r w a r d  

in  u n i s o n   by  o p p o s i n g   l e a d   s p r i n g   a s s e m b l i e s .   One  l e a f  

s p r i n g   a s s e m b l y   is  a t t a c h e d   to  the   m o v e a b l e   ma in   b o d y  

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

to  one  g u i d e   r a i l .   When  the   f u n - l i k e   h a n d l e s   a r e   a c t u a t e d ,  

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

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

t he   m a g a z i n e .   F u r t h e r   m o v e m e n t   of   t h e   m a i n   body   p o r t i o n  

moves   i n d i v i d u a l   c l i p s   a l o n g   the   i n d e x   g u i d e   r a i l   a n d  

u l t i m a t e l y   e j e c t s   a  p a i r   of   c l i p s .   When  a  p a i r   of   c l i p s  

has   been   e j e c t e d ,   t h e   ma in   body   p o r t i o n   b e g i n s   to  r e t u r n  

to  i t s   o r i g i n a l   s t a t i c   p o s i t i o n .   D u r i n g   t h i s   r e a r w a r d  

m o v e m e n t   of  t he   ma in   body   p o r t i o n ,   t h e r e   is  a  t r a n s f e r e n c e  

of   a  p a i r   of   c l i p s   f rom  t he   i n d e x   g u i d e   r a i l s   to   t h e  

e j e c t i o n   g u i d e   r a i l s .   T h i s   t r a n s f e r e n c e   o c c u r s   when  e a c h  

l e a f   s p r i n g   a s s e m b l y   and  i t s   c o r r e s p o n d i n g   ramp  p o r t i o n s  

g u i d e  a   c l i p   f rom  one  i n d e x   g u i d e   r a i l   to  the   e j e c t i o n   g u i d e  

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

of  the   i n s t r u m e n t .  

One  p r o b l e m   w i t h   the   D e C a r l o   d e v i c e   is  t h a t ,   due  t o  

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

T h i s   is  a  m a j o r   d i s a d v a n t a g e   in  t h a t   many  s u r g i c a l   p r o c e d u r e s  

r e q u i r e   s e v e r e n c e   and  c l o s u r e   of   b l o o d   v e s s e l s   in  v e r y  
l i m i t e d   a r e a s   so  t h a t   a  b u l k y   i n s t r u m e n t   may  n o t   be  a b l e   t o  

r e a c h   the   r e q u i r e d   v e s s e l .   The  b u l k i n e s s   of   t h e   d e v i c e   a l s o  

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

v i s i b i l i t y   f o r   t h e   s u r g e o n .   T h u s ,   t h e   v e r y   v e s s e l   t h a t   i s   t o  



be  s e v e r e d   and  c l o s e d   may  be  o b s c u r e d   s i n c e   t he   s u r g e o n   m a y  
n o t   be  a b l e   to  see   a r o u n d   the   d e v i c e .   A  f u r t h e r   d i s a d v a n t a g e  

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

to  the  a p p l i c a t i o n   of  a  s i n g l e   c l i p ,   b u t   o n l y   a p p l i e s   a  p a i r  

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

s u r g i c a l   p r o c e d u r e s ,   o n l y   t he   a p p l i c a t i o n   of  one  c l i p   i s  

d e s i r e d   w h i l e   t h e   a p p l i c a t i o n   of   two  c l i p s   w o u l d   o n l y   c o m p l i -  

c a t e   the   s e v e r a n c e   p r o c e d u r e .  

A c c o r d i n g l y ,   i t   is  a  g e n e r a l   o b j e c t   of  the   p r e s e n t  

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

d e v i c e   f o r   the   s t r a n g u l a t i o n   of  b l o o d   v e s s e l s   and  the   l i k e .  

I t   i s   a n o t h e r   o b j e c t   of   t he   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   an  i m p r o v e d   h e m o s t a t i c   c l i p   a p p l i c a t o r   d e v i c e   w h i c h  

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

p r o v i d e s   a u t o m a t i c   d e f o r m a t i o n   of  the   c l i p s   a b o u t   b l o o d  

v e s s e l s .  

I t   is  y e t   a n o t h e r   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n  

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

w h i c h   p r o v i d e s   h i g h   v i s i b i l i t y   to  the   u s e r .  

I t   is   y e t   a n o t h e r   o b j e c t   of   t he   p r e s e n t   i n v e n t i o n  

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

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

t h a t   t he   e n t i r e   d e v i c e   is  d i s p o s a b l e   a f t e r   a  s i n g l e   u s e .  

I t   i s   a  s t i l l   f u r t h e r   o b j e c t   of   t h e   p r e s e n t  

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

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

f rom  the   d e v i c e .  



SUMMARY  OF  THE  INVENTION 

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

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

t i o n   of  b l o o d   v e s s e l s   and  the   l i k e   is  p r o v i d e d .   The  d e v i c e  

has   a  c l i p   m a g a z i n e   m e a n s   c o u p l e d   to   t h e   e x t e r i o r   o f   a  m a i n  

b o d y ,   t he   c l i p   m a g a z i n e   means   b e i n g   a d a p t e d   to  h o l d   a  

p l u r a l i t y   of   h e m o s t a t i c   c l i p s .   A t t a c h e d   to   one  end  of   t h e  

ma in   body  is  a  c l i p   d e f o r m i n g   means   a d a p t e d   to  h o l d   a n d  

c r i m p   a  h e m o s t a t i c   c l i p   a b o u t   a  b l o o d   v e s s e l .   S l i d e a b l y  

d i s p o s e d   w i t h i n   t he   c l i p   m a g a z i n e   m e a n s   is   a  c l i p   f e e d  

means   w h i c h   i s   a d a p t e d   to   move  c l i p s   f rom  t h e   m a g a z i n e  

means   to  t he   c l i p   d e f o r m i n g   m e a n s .   C o u p l e d   to  t he   c l i p  

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

By  a  s e q u e n t i a l   f o r w a r d   and  r e a r w a r d   m o v e m e n t   of  t h e  

a c t u a t i n g   m e a n s ,   a  h e m o s t a t i c   c l i p   i s   moved  f rom  t h e   c l i p  

m a g a z i n e   means   to  the   c l i p   d e f o r m i n g   means   and  t h e r e  

c r i m p e d   a b o u t   a  b l o o d   v e s s e l   or   t h e   l i k e .   T h i s   s e q u e n c e   o f  

f e e d i n g   c l i p s   to  the   c l i p   d e f o r m i n g   means   and  c r i m p i n g   t h e m  

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

in  t he   c l i p   m a g a z i n e   means   is  d e p l e t e d .   The  a p p l i c a t o r  

d e v i c e   i s   s i m p l y   y e t   e f f e c t i v e l y   d e s i g n e d   so  t h a t   i t   can   b e  

m a n u f a c t u r e d   and  s o l d   at   a  r e l a t i v e l y   low  c o s t .   Such  l o w  

c o s t   a l l o w s   t h e   d e v i c e   to   be  u sed   once   and  t h e n   d i s p o s e d   o f .  

The  n o v e l   f e a t u r e s   w h i c h   a r e   b e l i e v e d   to  be  c h a r -  

a c t e r i s t i c   of   t h e   i n v e n t i o n ,   b o t h   as  to   i t s   o r g a n i z a t i o n  

and  i t s   m e t h o d   of  o p e r a t i o n ,   t o g e t h e r   w i t h   f u r t h e r   o b j e c t s  

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

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

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

t h e   i n v e n t i o n   is  i l l u s t r a t e d   by  way  of  e x a m p l e .   I t   is   to  b e  

e x p r e s s l y   u n d e r s t o o d ,   h o w e v e r ,   t h a t   t h e   d r a w i n g s   a r e   f o r   t h e  

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

i n t e n d e d   as  a  d e f i n i t i o n   of   t he   l i m i t s   o f   t h e   i n v e n t i o n .  



BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIGURE  1  i s   a  s i d e   v i ew   of  t he   c l i p   a p p l i c a t i n g  

d e v i c e   of   t he   p r e s e n t   i n v e n t i o n ;  

FIGURE  2  i s   an  e n l a r g e d   v i e w   of  t he   jaw  p o r t i o n s   o f  

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

c l i p   a p p l i c a t i n g   d e v i c e ;  

FIGURE  3  is   a  s i d e   v i ew   of  t he   b a c k   s i d e   of  t h e  

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

FIGURE  4  is   a  t op   v i e w   of  t he   c l i p   a p p l i c a t i n g  

d e v i c e   of  t he   p r e s e n t   i n v e n t i o n ,   s h o w i n g   t h e   c u r v e d   j a w  

p o r t i o n s ;  

FIGURE  5  is  an  e n l a r g e d   v i ew   of  t he   top   f o r w a r d  

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

i n v e n t i o n ;  

FIGURE  6  is  an  e n l a r g e d   v i ew   of  t he   s i d e   of  t h e  

f o r w a r d   p o r t - i o n   of   t h e   c l i p   a p p l i c a t i n g   d e v i c e ;  

FIGURE  7  is   an  e n l a r g e d   v i e w   of  t he   g u i d e   s p r i n g  

means   of   t he   p r e s e n t   i n v e n t i o n ;  

FIGURE  8  is   an  end  v i ew   of  t he   g .u ide   s p r i n g   m e a n s  
of  t he   p r e s e n t   i n v e n t i o n ;  

FIGURE  9  is   a  top   c u t - a w a y   v i e w   of  a  p o r t i o n   of  t h e  

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

FIGURE  10  is   a  s i d e   c u t - a w a y   v i ew   of  t he   c l i p   m a g a -  
z i n e   means   of  t he   p r e s e n t   i n v e n t i o n ;  

FIGURE  11  i s   a  t op   c u t - a w a y   v i ew   of  t he   c l i p   m a g a -  
z i n e   of  t he   p r e s e n t   i n v e n t i o n ;  

FIGURE  12  is  a  s i d e   c u t - a w a y   v i e w   of  t he   c l i p   m a g a -  
z i n e   of   t he   p r e s e n t   i n v e n t i o n ;  

FIGURE  13  is  a  top   c u t - a w a y   v i e w   of  t he   c l i p   a p p l i -  

c a t i n g   d e v i c e   of   t he   p r e s e n t   i n v e n t i o n ;  

FIGURE  14  is   a  s i d e   c u t - a w a y   v i e w   of  a  p o r t i o n   o f  

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

FIGURES  1 5 a ,   1 5 b ,   15c  and  15d  a r e   a  s e r i e s   of  v i e w s  

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

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

FIGURE  16  is  a  c r o s s - s e c t i o n a l   v i e w   of  the   a p p l i c a -  

t i n g   d e v i c e   of   t he   p r e s e n t   i n v e n t i o n   t a k e n   a l o n g   l i n e   1 6 - 1 6  

of  FIGURE  6  of  t he   p r e s e n t   i n v e n t i o n ;  



FIGURE  17  is   a  c r o s s - s e c t i o n a l   v i e w   of  t he   a p p l i c a -  

t i n g   d e v i c e   of   t h e   p r e s e n t   i n v e n t i o n   t a k e n   a l o n g   l i n e   1 7 - 1 7  

of  FIGURE  6 ;  

FIGURE  18  i s   a  c r o s s - s e c t i o n a l   v i e w   of  t he   a p p l i c a -  

t i n g   d e v i c e   of  t h e   p r e s e n t   i n v e n t i o n   t a k e n   a l o n g   l i n e   1 8 - 1 8  

of  FIGURE  10;  a n d  

FIGURE  19  i s   a  t op   c u t - a w a y   v i e w   of  a  p o r t i o n   o f  

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

DETAILED  DESCRIPTION  OF  THE  INVENTION 

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

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

a b o u t   b l o o d   v e s s e l s   and  o t h e r   f l u i d   d u c t s .   The  h e m o s t a t i c  

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

h e m o s t a t i c   c l i p s   s u c h   as  i s   d e s c r i b e d   in  o u r   c o - p e n d i n g  

a p p l i c a t i o n ,   S e r i a l   No.  ,  f i l e d   o n  

1 9 7 7  e n t i t l e d   HEMOSTATIC  CLIP ,   or  w i t h   any  o t h e r   s u i t a b l y  

a d a p t e d   h e m o s t a t i c   c l i p .  

R e f e r r i n g   to  FIGURE  1,  t h e   h e m o s t a t i c   c l i p   a p p l y i n g  

d e v i c e   2  of   t he   p r e s e n t   i n v e n t i o n   i s   shown  in  i t s   s t a t i c  

c o n f i g u r a t i o n .   C l i p   a p p l y i n g   d e v i c e   2  has   an  a c t u a t i n g  

means   c o m p r i s e d   of   an  u p p e r   h a n d l e   p o r t i o n   and  a  l o w e r   h a n d l e  

p o r t i o n .   In  t he   p r e s e n t l y   p r e f e r r e d   e m b o d i m e n t ,   t h e   u p p e r  
h a n d l e   p o r t i o n   i s   c o m p r i s e d   of   u p p e r   f i n g e r   l o o p   4,  and  u p p e r  

f i n g e r   l o o p   member   5,  w h i l e   the   l o w e r   h a n d l e   p o r t i o n   i s  

c o m p r i s e d   of   l o w e r   f i n g e r   l o o p   6  and  l o w e r   f i n g e r   l o o p   m e m b e r  

7.  I t   can  be  s e e n   in  p h a n t o m   in  FIGURE  1  t h a t   u p p e r   f i n g e r  

l o o p   4  m a y   be  b r o u g h t   to  i t s   f o r w a r d   p o s i t i o n   8,  w h i l e   l o w e r  

f i n g e r   l o o p   6  may  be  moved  to  an  i n w a r d   p o s i t i o n   10.  U p p e r  

f i n g e r   l o o p   4  and  u p p e r   f i n g e r   l o o p   member   5  p i v o t   a b o u t  

u p p e r   f i n g e r   l o p p   p i v o t   12.  U p p e r   f i n g e r   l o o p   member   5 

i s   c o u p l e d   to   c l i p   f e e d   b l a d e   18  by  f e e d   b l a d e   p i v o t   1 7 .  

As  w i l l   be  more   f u l l y   d e s c r i b e d   h e r e i n b e l o w ,   c l i p  

f e e d   b l a d e   18  i s   a  c l i p   f e e d   means   w h i c h   in   t h e   p r e s e n t l y  

p r e f e r r e d   e m b o d i m e n t   is  a  b l a d e   member   a d a p t e d   to  s l i d e  

t h r o u g h   c l i p   m a g a z i n e   m e a n s   102  and  i n t o   t h e   f o r w a r d  

p o r t i o n s   of  d e v i c e   2  by  t he   f o r w a r d   m o v e m e n t   of  u p p e r  

f i n g e r   l o o p   4.  U p p e r   f i n g e r   l o o p   4  w i l l   c o n t i n u e   to   m o v e  



c l i p   f e e d   b l a d e   18  t h r o u g h   c l i p   m a g a z i n e   102  u n t i l   f e e d  

b l a d e   p i v o t   17  a b u t s   s t o p   means   21.  D i s p o s e d   w i t h i n   c l i p  

m a g a z i n e   means   102  a r e   a  p l u r a l i t y   of   h e m o s t a t i c   c l i p s   3 7 ,  

and  m a g a z i n e   102  is   a d a p t e d   such   t h a t   t he   i n d i v i d u a l   c l i p s  

a r e   a v a i l a b l e   to  be  moved  f o r w a r d   by  c l i p   f e e d   b l a d e   1 8 .  

S p r i n g   g u i d e   means   100  a i d s   the   m o v e m e n t   of  a  c l i p   f r o m  

m a g a z i n e   1 0 2 .  

C o u p l e d   to  t he   f o r w a r d   p o r t i o n   of  main   body  20  is  a  

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

a b o u t   a  b l o o d   v e s s e l   or  t he   l i k e .   In  t he   p r e s e n t l y   p r e f e r r e d  

e m b o d i m e n t ,   t h e   c l i p   d e f o r m i n g   means   i s   c o m p r i s e d   of  u p p e r  

jaw  p o r t i o n   32  and  l o w e r   jaw  p o r t i o n   34.  Uppe r   jaw  p o r t i o n  

32  i s   f i x e d l y   c o u p l e d   to   l o w e r   f i n g e r   l o o p   member   7  a n d  

p i v o t a l l y   c o u p l e d   to  m a i n   body   20  by  u p p e r   jaw  p i v o t   3 6 ,  

w h i l e   l o w e r   jaw  p o r t i o n   34  i s   f i x e d l y   c o u p l e d   to   ma in   b o d y  

20.  When  a  h e m o s t a t i c   c l i p   has   been   fed  f rom  the   c l i p  

m a g a z i n e   102  i n t o   g r o o v e s   40  and  42  of   jaw  p o r t i o n s   32  a n d  

34  by  c l i p   f e e d   b l a d e   18,  t he   c l i p   may  be  s q u e e z e d   a b o u t   a  

b l o o d   v e s s e l   by  f i r s t   r e t u r n i n g   u p p e r   f i n g e r   l o o p   4  to  i t s  

r e a r w a r d   p o s i t i o n   and  t h e n   r a i s i n g   f i n g e r   l o o p   6  to  i t s  

p h a n t o m   p o s i t i o n   10  so  t h a t   u p p e r   jaw  p o r t i o n   32  c l o s e s  

t o w a r d   l o w e r   jaw  p o r t i o n   3 4 .  

I t   is   i m p o r t a n t   to  n o t e   t h a t   the   o u t w a r d   m o v e m e n t  

of   u p p e r   jaw  p o r t i o n   32  i s   l i m i t e d   by  t h e   a b u t m e n t   of   m a i n  

body   20  w i t h   l o w e r   f i n g e r   l o o p   member   t a b   p o r t i o n   9  w h i c h  

e x t e n d s   o v e r   ma in   body   20.   T h u s ,   i f   a  h e m o s t a t i c   c l i p   i s  

l o c a t e d   in  jaw  p o r t i o n s   32  and  34,  i t   may  n o t   be  a c c i d e n t a l l y  

d r o p p e d   by  t he   o v e r   e x p a n s i o n   of  u p p e r   jaw  32.  Lower   f i n g e r  

l o o p   6  and  l o w e r   f i n g e r   l o o p   member   7  a r e   b a i s e d   t o w a r d   t h e i r  

s t a t i c   c o n f i g u r a t i o n   by  s e c o n d   s p r i n g   means   22,   w h i c h   i s  

c o u p l e d   to  main   body   20  by  r i v e t s   23,  so  t h a t   u p p e r   j a w  

p o r t i o n   32  w i l l   r e t u r n   to   i t s   open   p o s i t i o n   when  l o w e r  

f i n g e r   l o o p   6  is  no  l o n g e r   r a i s e d   to  i t s   p h a n t o m   p o s i t i o n   1 0 .  

A l s o   shown  in  FIGURE  1  i s   a  s a f e t y   r a t c h e t   1 0 4 ,   r a t c h e t  

s p r i n g   106  and  r a t c h e t   t e e t h   108 .   As  w i l l   be  d e s c r i b e d   m o r e  

f u l l y   h e r e i n b e l o w ,   s a f e t y   r a t c h e t   104  in  c o m b i n a t i o n   w i t h  

s p r i n g   106  and  t e e t h   108  e n s u r e s   t h a t   a  c l i p   is  fed  f u l l y  



i n t o   jaw  p o r t i o n s   32  and  34.   Of  c o u r s e ,   c l i p   a p p l y i n g   d e v i c e  

2  is   f u l l y   f u n c t i o n a l ,   in  an  a l t e r n a t e   e m b o d i m e n t ,   w i t h o u t  

s a f e t y   r a t c h e t   1 0 4 ,   s p r i n g   106  and  t e e t h   1 0 8 .  

FIGURE  2  i l l u s t r a t e s   t he   jaw  p o r t i o n s   32  and  34  a s  

t h e y   a r e   c l o s e d   a b o u t   a  d e f o r m e d   c l i p   38 .   T h i s   c o n f i g u r a t i o n  

w o u l d   have   r e s u l t e d   f rom  the   f e e d i n g   of  a  c l i p   i n t o   the   j a w  

p o r t i o n s   32  and  34  by  the.  f o r w a r d   m o v e m e n t   o f .  u p p e r   f i n g e r  

l o o p   4,  f o l l o w e d   by  t he   r e a r w a r d   m o v e m e n t   of  u p p e r   f i n g e r  

l o o p   4  and  t h e n   t h e   i n w a r d   m o v e m e n t   of   l o w e r   f i n g e r   l o o p   6 .  

I t   may  be  n o t e d   t h a t   r e a r w a r d   m o v e m e n t   of  u p p e r   f i n g e r   l o o p  

4  has   c a u s e d   f e e d   b l a d e   18  to  r e t u r n   to   i t s   u n a c t u a t e d  

p o s i t i o n ,   t h u s   e x i t i n g   jaw  p o r t i o n s   32  and  34,   so  t h a t   t h e  

jaw  p o r t i o n s   a r e   f r e e   to   c l o s e   a b o u t   a  c l i p .   FIGURE  2  a l s o  

i l l u s t r a t e s   g u i d e   s p r i n g   means   100  as  i t   is  c o u p l e d   to  m a i n  

b o d y   20  and  o v e r l a p p i n g   m a g a z i n e   1 0 2 .  

FIGURE  3  is   a  v i e w   of  t he   r e v e r s e   s i d e   of  c l i p  

a p p l y i n g   d e v i c e   2.  Shown  in  t h i s   v i e w   i s   t h e   r e l a t i o n s h i p  

of  l o w e r   f i n g e r   l o o p   6  and  l o w e r   f i n g e r   l o o p   member   7  w i t h  

m a i n   body   20  and  u p p e r   jaw  p o r t i o n   32.  Lower   f i n g e r   l o o p  

member   7  is   f i x e d l y   s e c u r e d   to  u p p e r   jaw  p o r t i o n   32  w h i l e  

t h e   c o m b i n a t i o n   o f   member   7  and  jaw  p o r t i o n   32  a r e   p i v o t a l l y  

c o u p l e d   to  main   b o d y   20  by  u p p e r   j a w   p i v o t   36.  I t   can  b e  

s e e n   t h a t   maximum  o u t w a r d   t r a v e l   of   l o w e r   f i n g e r   l o o p   6,  a n d  

t h u s   t he   maximum  e x p a n s i o n   of  u p p e r   jaw  p o r t i o n   32,  i s  

l i m i t e d   by  t he   a b u t m e n t   of   l o w e r   f i n g e r   l o o p   t a b   p o r t i o n   9 

w i t h   main   body   20.   A l s o   shown  in  FIGURE  3  i s   f i r s t   s p r i n g  

m e a n s   14  w h i c h   i s   c o u p l e d   to   m a i n   body   20  a t   u p p e r   f i n g e r  

l o o p   p i v o t   12  and  w h i c h   is   c o n f i g u r e d   to  u r g e   f e e d   b l a d e  

p i v o t   17,   and  t h u s   c l i p   f e e d   b l a d e   18 ,   r e a r w a r d .   S e c o n d  

s p r i n g   means   22  i s   c o u p l e d   to  main   body   20  by  r i v e t s   23  

and  a d a p t e d   to  u r g e   l o w e r   f i n g e r   l o o p   6  o u t w a r d   to   i t s  

s t a t i c   p o s i t i o n .  

FIGURE  4  i s   a  t op   v i e w   of  c l i p   a p p l y i n g   d e v i c e   2 .  

I l l u s t r a t e d   h e r e   i s   t h e   r e l a t i o n s h i p   b e t w e e n   amin   body   2 0 ,  

l o w e r   f i n g e r   l o o p   member   7  and  u p p e r   jaw  p o r t i o n   32.  I t   c a n  

be  s e e n   t h a t   l o w e r   f i n g e r   l o o p   member   7  i s   f i x e d l y   c o u p l e d  

to  u p p e r   jaw  p o r t i o n   32  and  l o w e r   f i n g e r   l o o p   6,  w h i l e   t h e  

c o m b i n a t i o n   o f   member   7  and  jaw  p o r t i o n   32  i s   p i v o t a l l y  



c o u p l e d   to   ma in   body   20  by  u p p e r   jaw  p i v o t   36.   T h u s ,   r o t a -  

t i o n   of  member   7  a b o u t   p i v o t   36  by  m o v e m e n t   of  l o w e r   f i n g e r  

l o o p   6  r e s u l t s   in  r o t a t i o n   of  u p p e r   jaw  32  a b o u t   p i v o t   3 6 .  

T h e r e f o r e ,   i n w a r d   and  o u t w a r d   m o v e m e n t   of  l o w e r   f i n g e r   l o o p  

6  w i l l   r e s u l t   in  m o v e m e n t   of  u p p e r - j a w   p o r t i o n   32  t o w a r d  

and  away  f rom  l o w e r   j a y   p o r t i o n   34.  A l s o   shown  in  FIGURE  4 

i s   t h e   c u r v e d   c o n f i g u r a t i o n   of  u p p e r   jaw  p o r t i o n   32  a n d  

l o w e r   jaw  p r o t i o n   34.  T h i s   c u r v e d   f o r w a r d   p o r t i o n   of  c l i p  

a p p l y i n g   d e v i c e   2  p r o v i d e s   t h e   d i s t i n c t   a d v a n t a g e   o f  

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

to   be  c l o s e d   w i l l   be  l o c a t e d   to  one  s i d e   or   t h e   o t h e r   o f  

t he   main   body  20.   A l t h o u g h   the   p r e s e n t l y   p r e f e r r e d   e m b o d i -  

men t   of   t he   u p p e r   and  p o w e r   jaw  p o r t i o n s   u t i l i z e s   a  c u r v e d  

c o n f i g u r a t i o n ,   o t h e r   c o n f i g u r a t i o n s ,   s u c h   as  s t r a i g h t   j a w  

p o r t i o n s ,   may  be  u s e d .   F u r t h e r   i l l u s t r a t e d   in  FIGURE  4  a r e  

t op   v i e w s   of  c l i p   m a g a z i n e   102 ,   g u i d e   s p r i n g   means   1 0 0 ,  

s e c o n d   s p r i n g   means   22  w i t h   i t s   r i v e t s   23 ,   a l o n g   w i t h   r a t c h e t  

s p r i n g   106  and  r a t c h e t   t e e t h   1 0 8 .  

FIGURE  5  i s   a  c r o s s - s e c t i o n a l   t o p   v i e w   of  t h e  

f o r w a r d   p o r t i o n   of  c l i p   a p p l y i n g   d e v i c e   2.  C l i p   m a g a z i n e  

1 0 2 ,   c o m p r i s e d   of   m a g a z i n e   h o u s i n g   1 1 4 ,   i s   c o u p l e d   t o  

t he   ma in   body   20  of  c l i p   a p p l y i n g   d e v i c e   2.  L o n g i t u d i n a l l y  

d i s p o s e d   w i t h i n   c l i p   m a g a z i n e   102  i s   c l i p   f e e d   b l a d e   18.   a n d  

r a t c h e t   b l a d e   110 .   A l s o   d i s p o s e d   w i t h i n   c l i p   m a g a z i n e   1 0 2  

a r e   a  p l u r a l i t y   of   h e m o s t a t i c   c l i p s   37.   I t   can   be  s e e n   f r o m  

FIGURE  5  t h a t   the   f o r w a r d   m o v e m e n t   of  c l i p   f e e d   b l a d e   18 

t h r o u g h   m a g a z i n e   102  w i l l   move  h e m o s t a t i c   c l i p   37 '   f rom  i t s  

key  p o s i t i o n   125  t h r o u g h   u p p e r   jaw  p o r t i o n   g r o o v e   40  a n d  

u l t i m a t e l y   to  t h e   e x t r e m e   end  of  u p p e r   jaw  32.  As  n o t e d   i n  

FIGURE  4,  jaw  p o r t i o n s   32  and  34  a r e   c u r v e d   away  f rom  m a i n  

body   20.  T h u s ,   f e e d   b l a d e   18  m u s t   be  c o n f i g u r e d   so  as  t o  

be  c a p a b l e   of  b e i n g   moved  f o r w a r d   t h r o u g h   g r o o v e s   40  and  4 2  

w h i l e   s i m u l t a n e o u s l y   b e n d i n g   away  f rom  ma in   body   20  i n  

g r o o v e s   40  and  42.  In  the   p r e s e n t l y   p r e f e r r e d   e m b o d i m e n t ,  

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

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

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

p o i n t s   so  t h a t   f e e d   b l a d e   18  is   a b l e   to  move  l o n g i t u d i n a l l y  



t h r o u g h   ma in   b o d y   20  w h i l e   c u r v i n g   a r o u n d   g r o o v e s   40  a n d  

42  in  jaw  p o r t i o n s   32  and  34.   G u i d e   s p r i n g   means   100  i s  

a d a p t e d   to  m a i n t a i n   c l i p   37 '   in  i t s   key   p o s i t i o n   125  u n t i l  

c l i p   37 '   i s   moved  f o r w a r d   by  f e e d   b l a d e   18.  In  a d d i t i o n ,  

l e a f   s p r i n g   112  i s   a d a p t e d   to   m a i n t a i n   t h e   c l i p   a d j a c e n t  

c l i p   37 '   in  i t s   p r o p e r   p o s i t i o n   so  t h a t   u l t i m a t e l y   r a t c h e t  

b l a d e   110  w i l l   move  c l i p   37  so  as  to   r e p l a c e   c l i p   3 7 ' .  

I t   can  a l s o   be  s e e n   in  FIGURE  5  t h a t   c l i p   m a g a z i n e   1 0 2  

i s   c o m p r i s e d   of   a  s i m p l y   c o n s t r u c t e d   h o u s i n g   114  w h i c h ,  

in  the   p r e s e n t l y   p r e f e r r e d   e m b o d i m e n t ,   is  s p o t - w e l d e d   t o  

ma in   body   20.  T h i s   m e t h o d   of   f o r m i n g   and  a t t a c h i n g   t h e  

m a g a z i n e   102  a l l o w s   h o u s i n g   114  to  be  i n e x p e n s i v e l y   s t a m p e d  
f rom  s t o c k   m a t e r i a l   and  t h e n   a t t a c h e d   to  t h e   m a i n   body   2 0 .  

In  c o n t r a s t   to  t he   m a c h i n i n g   of  a  s i m i l a r l y   c o n f i g u r e d   g r o o v e  

t h r o u g h   ma in   b o d y   20,   t h i s   m e t h o d   of   a t t a c h i n g   a  p r e - f o r m e d  

m a g a z i n e   h o u s i n g   is  c o n s i d e r a b l y   l e s s   e x p e n s i v e .  

FIGURE  6  i s   a  s i d e   s e c t i o n a l   v i e w   of   t h e   f o r w a r d  

p o r t i o n   of  c l i p   a p p l y i n g   d e v i c e   2,  w i t h   g u i d e   s p r i n g   m e a n s  

100  r e m o v e d .   H e r e ,   i t   can   be  s e e n   t h a t   a  p l u r a l i t y   o f  

h e m o s t a t i c   c l i p s   37  a r e   d i s p o s e d   w i t h i n   t he   h o u s i n g   1 1 4  

of   c l i p   m a g a z i n e   1 0 2 .   The  f o r w a r d   p o r t i o n   o f   e a c h   c l i p   3 7  

i s   a b u t e d   a g a i n s t   t he   b a i l   p o r t i o n   of  t he   n e x t   s u c c e e d i n g  

c l i p   37.  The  c l i p s   37  a r e   m a i n t a i n e d   in  t h i s   c o n f i g u r a t i o n  

by  the   c o n f i n e m e n t   of  t he   i n n e r   w a l l s   of  t he   c l i p   m a g a z i n e  

h o u s i n g   114  and  t he   s u r f a c e   of   r a t c h e t   b a r   1 1 0 .   A l s o   s h o w n  

in  FIGURE  6  is  l e a f   s p r i n g   112  w h i c h   is  a d a p t e d   to  c o n f o r m  

to  t he   b a i l   p o r t i o n   o f   c l i p s   37  so  t h a t   i t   can   p r e v e n t   t h e  

r e a r w a r d   m o v e m e n t   of  c l i p   37 '   when  c l i p   f e e d   b l a d e   18  m o v e s  

in  a  r e a r w a r d   d i r e c t i o n .   I t   can  a l s o   be  s e e n   in  FIGURE  6 

t h a t   u p p e r   jaw  p o r t i o n   32  has   a  g r o o v e   40  and  l o w e r   j a w  

p o r t i o n   34  has   a  g r o o v e   42,   e a c h   a d a p t e d   to   a l l o w   a  c l i p  

37  to  s l i d e   t h e r e t h r o u g h .   To  a i d   in  t he   f o r w a r d   m o v e m e n t   o f  

c l i p s   37  t h r o u g h   g r o o v e s   40  and  42,   u p p e r   j aw  p o r t i o n   32  a n d  

l o w e r   jaw  p o r t i o n   34  h a v e   ramp  p o r t i o n s   116  c o n f i g u r e d   t o  

g u i d e   e a c h   c l i p   37  i n t o   g r o o v e s   40  and  4 2 .  



In  FIGURES  7  and  8,  t op   and  s i d e   v i e w s   of  g u i d e  

s p r i n g   means   100  a r e   i l l u s t r a t e d   r e s p e c t i v e l y .   G u i d e   s p r i n g  

means   100  has   t a b   p o r t i o n s   101  c o n f i g u r e d   to  a l l o w   t h e i r  

c o u p l i n g   to   ma in   body   20.   G u i d e   s p r i n g   means   100  a l s o   has   a  

f o r w a r d   p o r t i o n   99  w h i c h   is  b e n t   i n w a r d   so  as  to  h o l d   c l i p s  

37  s u c h   t h a t   t h e y   may  be  fed   f o r w a r d   by  c l i p   f e e d   b l a d e   1 8 .  

FIGURES  9  t h r o u g h   14  i l l u s t r a t e   t he   p r o g r e s s i v e  

m o v e m e n t   of   c l i p s   37  w i t h i n   c l i p   m a g a z i n e   102  and  jaw  p o r -  
t i o n s   32  and  34.  FIGURE  9  is  a  top   c r o s s - s e c t i o n a l   v i ew   o f  

a  p o r t i o n   of   c l i p   a p p l y i n g   d e v i c e   2  shown  w i t h   u p p e r   f i n g e r  

l o o p   5  and  f e e d   b l a d e   p i v o t   17  in  i t s   e x t r e m e   r e t r a c t e d  

p o s i t i o n .   In  t h i s   p o s i t i o n   c l i p   f e e d   b l a d e   18  l i e s   j u s t  

b e h i n d   c l i p   37 '   w h i c h   c l i p   is  r e a d y   to  be  moved  f o r w a r d  

f rom  key  p o s i t i o n   125  t h r o u g h   jaw  p o r t i o n s   32  and  34.  I t  

can  be  s e e n   in  FIGURE  9  t h a t   r a t c h e t   b l a d e   110  is  c o u p l e d   t o  

c l i p   f e e d   b l a d e   18  by  means   of   r a t c h e t   b l a d e   p i n   109  w h i c h  

e x t e n d s   i n t o   s l o t   84  of  f e e d   b l a d e   18.  B e c a u s e   f i n g e r  

l o o p   5  i s   in  i t s   e x t r e m e   r e t r a c t e d   p o s i t i o n ,   r a t c h e t   b l a d e  

p i n   109  is  a b u t t i n g   the   e x t r e m e   l e f t   end  of  s l o t   84.  A l s o  

d i s p o s e d   w i t h i n   c l i p   h o u s i n g   114  i s   pawl  118  w i t h   i t s - t a b  

120  d i s p o s e d   in  one  of  many  r a t c h e t   b l a d e   h o l e s   111 .   P a w l  

118  is   p o s i t i o n e d   so  as  to   a b u t   t he   r e a r w a r d   m o s t   c l i p   3 7 .  

FIGURE  10  is   a  s i d e   c r o s s - s e c t i o n a l   v i ew   of  a  p o r -  

t i o n   of  c l i p   a p p l y i n g   d e v i c e   2  w i t h   f i n g e r   l o o p   5  a l s o   i n  

i t s   e x t r e m e   r e t r a c t e d   p o s i t i o n .   In  t h i s   FIGURE  i t   can  b e  

s e e n   t h a t   c l i p   f e e d   b l a d e   18  has   a  l o s t   m o t i o n   s l o t   84 

w h e r e i n   is  d i s p o s e d   r a t c h e t   b l a d e   p i n   109 .   Pawl  118  i s  

shown  in  i t s   e x t r e m e   r e a r w a r d   p o s i t i o n   h a v i n g   t a b   120  l o c a t e d  

in  one  r a t c h e t   b l a d e   h o l e   111 ,   and  arm  p o r t i o n s   122 .   T h e  

l e a d i n g   edge   124  of   pawl   118  i s   c o n f i g u r e d   so  as  to   c o n f o r m  

to  the   b a i l   p o r t i o n   of  c l i p s   37.  As  w i l l   be  d e s c r i b e d   m o r e  

f u l l y   h e r e i n b e l o w ,   pawl   118  i s   a d a p t e d   to   move  c l i p s   37  

f o r w a r d   t h r o u g h   m a g a z i n e   102  when  r a t c h e t   b l a d e   110  is  m o v e d  

f o r w a r d .   FIGURE  10  a l s o   i l l u s t r a t e s   l e a f   s p r i n g   112  w h i c h  

is   a d a p t e d   to  p r e v e n t   t he   r e a r w a r d   m o v e m e n t   of  c l i p   3 7 ' .  



FIGURE  11  i s   a  c r o s s - s e c t i o n a l   t o p   v i e w   of   a  
p o r t i o n   of  c l i p   a p p l y i n g   d e v i c e   2  when  f i n g e r   l o o p   5  h a s  

b e e n   moved  f o r w a r d .   I t   can  be  s e e n   in   FIGURE  11  t h a t   f i n g e r  

l o o p   5  has   been   moved  f o r w a r d   such   t h a t   r a t c h e t   b l a d e   p in   1 0 9  

has   t r a v e r s e d   t h e   l e n g t h   of   l o s t   m o t i o n   s l o t   84  of   f e e d   b l a d e  

18.   B e c a u s e   r a t c h e t   b l a d e   p in   109  i s   c o n f i g u r e d   so  as  t o  
s l i d e   in  s l o t   84 ,   t h i s   f o r w a r d   m o t i o n   o f   c l i p   f e e d   b l a d e  

18  has   no t   p r o d u c e d   f o r w a r d   m o v e m e n t   of  r a t c h e t   b l a d e   1 1 0 .  

C o r r e s p o n d i n g l y ,   t he   l a c k   of   f o r w a r d   m o v e m e n t   o f   r a t c h e t  

b l a d e   110  has   r e s u l t e d   in  the   l a c k   of  f o r w a r d   m o v e m e n t  

of   pawl   118  and  t h e   l a c k   of   f o r w a r d   m o v e m e n t   o f   c l i p s   3 7 .  

FIGURE  12  i s   a  s i d e   c r o s s - s e c t i o n a l   voew  of  a  

p o r t i o n   of   c l i p   a p p l y i n g   d e v i c e   2  i l l u s t r a t i n g   t he   s a m e  

a m o u n t   of  f o r w a r d   m o v e m e n t   of  f i n g e r   l o o p   5  as  is  i l l u s t r a t e d  

in  FIGURE  11.   R a t c h e t   b l a d e   p i n   109  has   t h u s   t r a v e r s e d   t h e  

l e n g t h   of  l o s t   m o t i o n   s l o t   84  of  c l i p   f e e d   b l a d e   18.  B e c a u s e  

t h e   f o r w a r d   m o v e m e n t   of   c l i p   f e e d   b l a d e   18  has   n o t   r e s u l t e d  

in  f o r w a r d   m o v e m e n t   of  r a t c h e t   b l a d e   110 ,   c l i p s   37  h a v e  

r e m a i n e d   s t a t i o n a r y ,   w h i l e   c l i p   37 '   has   b e e n   moved  f o r w a r d  

by  c l i p   f e e d   b l a d e   18.   I t   can  be  s e e n   in  FIGURE  12  t h a t   c l i p  

f e e d   b a l d e   18  has   a  f o r w a r d   p o r t i o n   24  a d a p t e d   to   c o n f o r m   t o  

t h e   b a i l   p o r t i o n   of  c l i p s   37.  I n  t h e   p r e s e n t l y   p r e f e r r e d  

e m b o d i m e n t ,   p o r t i o n   24  i s   g e n e r a l l y   o f   a  "V"  c o n f i g u r a t i o n .  

FIGURE  13  is   a  c r o s s - s e c t i o n a l   t o p   v i e w   of  a  

p o r t i o n   of   c l i p   a p p l y i n g   d e v i c e   2  w h e r e i n   f i n g e r   l o o p   5  h a s  

b e e n   moved  to  i t s   f u l l   f o r w a r d   p o s i t i o n .   B e c a u s e   p r e v i o u s  

f o r w a r d   m o v e m e n t   of   f i n g e r   l o o p   5  had  b r o u g h t   a b o u t   a b u t m e n t  

of   r a t c h e t   b l a d e   p i n   109  w i t h   t he   end  of  l o s t  m o t i o n   s l o t   8 4 ,  

t he   f u r t h e r   f o r w a r d   m o v e m e n t   of   f i n g e r   l o o p   5  has   r e s u l t e d   i n  

m o v e m e n t   of  r a t c h e t   b l a d e   109  and  t h u s ,   f o r w a r d   m o v e m e n t   o f  

pawl   118 .   The  f o r w a r d   m o v e m e n t   of   pawl   118  h a s ,   in  t u r n ,  

c a u s e d   f o r w a r d   m o v e m e n t   of  c l i p s   37  d i s p o s e d   w i t h i n   m a g a z i n e  

102 .   In  a d d i t i o n ,   t he   f u l l   f o r w a r d   m o v e m e n t   o f   f i n g e r   l o o p  

5  has   c a u s e d   c l i p   f e e d   b l a d e   18  to  t r a v e l   t h r o u g h   much  o f  

u p p e r   jaw  p o r t i o n   32  and  l o w e r   jaw  p o r t i o n   34  and  t h e r e b y  

p l a c e   c l i p   37 '   a t   t he   e x t r e m e   end  of  jaw  p o r t i o n s   32  and  3 4 .  

T h u s ,   t h i s   f u l l   f o r w a r d   m o v e m e n t   of   f i n g e r   l o o p   5  has   p l a c e d  



a  c l i p   in  t he   l o a d e d   p o s i t i o n   in  jaw  p o r t i o n s   32  and  34  s o  

t h a t   i t   i s   now  r e a d y   to  be  p l a c e d   a b o u t   a  b l o o d   v e s s e l  

or  t he   l i k e .  

FIGURE  14  i s   a  c r o s s - s e c t i o n a l   s i d e   v i e w   of  c l i p  

m a g a z i n e   102  w h e r e ,   j u s t   as  in  FIGURE  13,   f i n g e r   l o o p   5 

has   been   b r o u g h t   to  i t s   f u l l   f o r w a r d   p o s i t i o n   s u c h   t h a t  

f u r t h e r   f o r w a r d   m o v e m e n t   i s   p r e v e n t e d .   H e r e ,   i t   can   be  s e e n  

t h a t   r a t c h e t   b l a d e   p i n   109 ,   w h i c h   i s   a b u t t i n g   t he   r i g h t  

m o s t   p o r t i o n   of  l o s t   m o t i o n   s l o t   84,   has   now  b e e n   m o v e d  

f o r w a r d   by  t h e   f o r w a r d   m o v e m e n t   of  c l i p   f e e d   b l a d e   1 8 .  

The  f o r w a r d   m o v e m e n t   of  r a t c h e t   b l a d e   p i n   109  has   c a u s e d  

r a t c h e t   b l a d e   110  to  a l s o   move  f o r w a r d .   B e c a u s e   t a b   120  o f  

pawl   118  i s   d i s p o s e d   in  one  of   t he   p l u r a l i t y   of   h o l e s   111  o f  

r a t c h e t   b l a d e   110 ,   t h e   f o r w a r d   m o v e m e n t   of  r a t c h e t   b l a d e  

110  has   r e s u l t e d   in  t h e   f o r w a r d   m o v e m e n t   of   pawl   118 .   T h e n ,  

t h i s   f o r w a r d   m o v e m e n t   of  pawl   118  has   c a u s e d   a  s e r i e s   o f  

c l i p s   37  c o n t a i n e d   in  m a g a z i n e   102  to   a l s o   move  f o r w a r d .  

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

5  has   c a u s e d   c l i p   f e e d   b l a d e   18  to  g u i d e   a  c l i p   37 '   t h r o u g h  

jaw  p o r t i o n s   32  and  34  to  t he   e x t r e m e   p o r t i o n s   t h e r e o f .  

FIGURE  19  f u r t h e r   i l l u s t r a t e s   t h e   c o n s e q u e n c e   o f  

t h e   f u l l   f o r w a r d   m o v e m e n t   of  f i n g e r   l o o p   5.  The  f o r w a r d  

m o v e m e n t   of  pawl   118  and  c l i p s   37  has   now  p l a c e d   a  n e w  

c l i p   in  key  p o s i t i o n   125 .   The  new  c l i p   37  is   h e l d   in  k e y  

p o s i t i o n   125  by  g u i d e   s p r i n g   means   100 .   T h u s ,   t h e   f u l l  

f o r w a r d   m o v e m e n t   of  f i n g e r   l o o p   5  has   n o t   o n l y   p l a c e d   c l i p  

37 '   in  t h e   e x t r e m e   end  of  jaw  p o r t i o n s   32  and  34,   b u t   h a s  

a l s o   r e s u l t e d   in  t h e   p l a c e m e n t   of  a  new  c l i p   37  in  t he   k e y  

p o s i t i o n   125  so  t h a t   i t   may  be  r e a d y   f o r   l a t e r   p l a c e m e n t   o n  

jaw  p o r t i o n s   32  and  34.  I t   can  a l s o   be  s e e n   in  FIGURE  19  

t h a t   r e t r a c t i o n   of  f i n g e r   l o o p   5  and  t h e   c o r r e s p o n d i n g  

r e t r a c t i o n   of  f e e d   b l a d e   18  w i l l   a l l o w   c l i p   37  in  k e y  

p o s i t i o n   125  to  d r o p   o n t o   h o u s i n g   114  when  f e e d   b l a d e   1 8  

has   e x i t e d   key  p o s i t i o n   125 .   T h i s   r e a r w a r d   m o v e m e n t   o f  

f e e d   b l a d e   18  d o e s   n o t   r e s u l t   in  r e a r w a r d   m o v e m e n t   of  t h e  

c l i p   37  l o c a t e d   in  key  p o s i t i o n   125  b e c a u s e   l e a f   s p r i n g  

112  a b u t s   t he   b a i l   p o r t i o n   of  c l i p   37  and  t h e r e b y   r e t a i n s  

c l i p   37  in  t he   key  p o s i t i o n   125 .   In  a d d i t i o n ,   r e a r w a r d  



m o v e m e n t   of  c l i p   f e e d   b l a d e   18  d o e s   n o t   c r e a t e   r e a r w a r d  

m o v e m e n t   of  t h e   o t h e r   c l i p s   37  b e c a u s e   pawl   118  has   e x t e n d i n g  

arm  p o r t i o n s   122  w h i c h   f r i c t i o n a l l y   e n g a g e   t h e   i n n e r   w a l l s   o f  

h o u s i n g   114 .   T h u s ,   when  c l i p   f e e d   b l a d e   18  moves   r e a r w a r d ,  

pawl   118  r e m a i n s   s t a t i o n a r y   w h i l e   i t s   t a b   p o r t i o n   120  m o v e s  
o u t w a r d   so  t h a t   r a t c h e t   b l a d e   110  s l i d e s   u n d e r   pawl   1 1 8 .  

When  c l i p   f e e d   b l a d e   18  has   r e t u r n e d   to   i t s   r e a r - m o s t  

p o s i t i o n ,   t a b   p o r t i o n   120  of  pawl   118  w i l l   a g a i n  d r o p   i n  

a  h o l e   111  of  r a t c h e t   b l a d e   1 1 0 ,   b u t   t h e   h o l e   111  w i l l  

be  a d j a c e n t   t he   h o l e   w h e r e   t a b   120  p r e v i o u s l y   was  d i s p o s e d .  

In  t h i s   m a n n e r ,   s e q u e n t i a l   f o r w a r d   and  r e a r w a r d   m o v e m e n t  

of  r a t c h e t   b l a d e   110  c a u s e s   pawl   118  to  p r o g r e s s i v e l y   m o v e  

f o r w a r d ,   f rom  one  h o l e   111  to  t h e   n e x t   h o l e   111 .   S u c h  

p r o g r e s s i v e   m o v e m e n t   of   pawl   118  c a u s e s ,   in   t u r n ,   t h e  

p r o g r e s s i v e   f o r w a r d   m o v e m e n t   of   c l i p s   3 7 .  

In  FIGURES  1 5 a ,   b,  c  and  d,  a r e   i l l u s t r a t e d . t h e  

o p e r a t i o n   of  s a f e t y   r a t c h e t   104 .   In  FIGURE  1 5 a ,   u p p e r   f i n g e r  

l o o p   5  i s   in  i t s   e x t r e m e   r e t r a c t e d   p o s i t i o n   so  t h a t   r a t c h e t  

104  w i t h   i t s   t e e t h   108  a r e   n o t   in  c o n t a c t   w i t h   r a t c h e t   s p r i n g  

106 .   T h u s ,   i n i t i a l   f o r w a r d   m o v e m e n t   of   f i n g e r   l o o p   5  i s  

u n r e s t r i c t e d   by  r a t c h e t   104 .   In  FIGURE  1 5 b ,   f i n g e r   l o o p  

5  has   been   moved  f o r w a r d   s u c h   t a h t   t e e t h   108  of   r a t c h e t   1 0 4  

a r e   a b u t t i n g   r a t c h e t   s p r i n g   106 .   In  FIGURE  1 5 c ,   t h e   u p p e r  

f i n g e r   l o o p   5  has   b e e n   moved  f a r t h e r   f o r w a r d   so  t h a t   r a t c h e t  

s p r i n g   106  i s   now  d i s p o s e d   in  t e e t h   108  of   r a t c h e t   1 0 4 .  

I t   can  be  s e e n   f rom  FIGURE  15c  t h a t   r e a r w a r d   m o v e m e n t   o f  

f i n g e r   l o o p   5  i s   p r e v e n t e d   by  t h e   f l e x i n g   of   s p r i n g   106  d u e  

to  t he   e n g a g e m e n t   of  s p r i n g   106  and  t e e t h   108 .   C o n t i n u e d  

f o r w a r d   m o v e m e n t   of   f i n g e r   l o o p   5  i s   a l l o w e d   as  r a t c h e t  

s p r i n g   106  g l i d e s   o v e r   t e e t h   108  of   r a t c h e t   104  u n t i l   s p r i n g  

106  i s   d i s p o s e d   in  w e l l   107 .   At  t h i s   p o i n t ,   f e e d   b l a d e   18  

h a s   moved  c l i p   37  to  t he   f u l l y   l o a d e d   p o s i t i o n   so  t h a t  

f e e d   b l a d e   18  can   a g a i n   be  r e t u r n e d   to   i t s   f u l l y   r e t r a c t e d  

p o s i t i o n   w h i l e   r a t c h e t   s p r i n g   106  g l i d e s   o v e r   t e e t h   108  o f  

r a t c h e t   1 0 4 .  



FIGURE  16  i s   a  c r o s s - s e c t i o n a l   end  v i e w   of  c l i p  

a p p l i c a t i n g   d e v i c e   2  t a k e n   a l o n g   l i n e   1 6 - 1 6   of  FIGURE  6 .  

Here   i t   can  be  s e e n   t h a t   u p p e r   jaw  p i v o t   36  e x t e n d s   t h r o u g h  
l o w e r   f i n g e r   l o o p   member   7  w h i c h   i s , - a d j a c e n t   ma in   body   2 0 .  

C o u p l e d   to  t he   e x t e r i o r   of  ma in   body   20  i s   g u i d e   s p r i n g  

means   100  w i t h   i t s   t a b   p o r t i o n s   101  c o u p l e d   to  ma in   body   2 0 .  

D i s p o s e d   u n d e r   g u i d e   s p r i n g   means   100  i s   ma in   h o u s i n g   1 1 4 ,  

c o n t a i n i n g   c l i p s   37  and  c l i p   37 '   in  t h e   key   p o s i i t o n   1 2 5 .  

FIGURE  17  i s   a  c r o s s - s e c t i o n a l   end  v i e w   of  c l i p  

a p p l i c a t i n g   d e v i c e   2  t a k e n   t h r o u g h   t h e   l i n e s   1 7 - 1 7   o f  

FIGURE  6.  A g a i n ,   u p p e r   jaw  p i v o t   36  i s   shown  e x t e n d i n g  

t h r o u g h   l o w e r   f i n g e r   l o o p   member   7  w h i c h   i s   a d j a c e n t   m a i n  

body   20.  C o u p l e d   to  t h e   o u t e r   e x t e r i o r   of  ma in   body   20  

i s   c l i p   m a g a z i n e   h o u s i n g   '114  w h e r e i n   i s   d i s p o s e d   c l i p   f e e d  

b l a d e   18,  r a t c h e t   b l a d e   110 ,   and  c l i p   37.  FIGURE  18  is   a  

c r o s s - s e c t i o n a l   v i e w   of   c l i p   a p p l y i n g   d e v i c e   2  t a k e n   a l o n g  

l i n e s   1 8 - 1 8   of  FIGURE  10.  C o u p l e d   to  t he   e x t e r i o r   of  m a i n  

body  20  i s   g u i d e   s p r i n g   means   100  w i t h   i t s   t a b   p o r t i o n s  

101 .   D i s p o s e d   w i t h i n   g u i d e   s p r i n g   means   100  i s   c l i p   m a g a z i n e  

h o u s i n g   114  w h e r e i n   i s   d i s p o s e d   pawl   1 1 8 ,   r a t c h e t   b l a d e  

110 ,   f e e d   b l a d e   18,   and  r a t c h e t   b l a d e   p i n   1 0 9 .  

I t   can   be  s e e n   f rom  t he   a b o v e   d e s c r i p t i o n   a n d  

p a r t i c u l a r l y   FIGURES  1  and  5  t h a t   c l i p   a p p l i c a t i n g   d e v i c e  

2  of  t he   p r e s e n t   i n v e n t i o n   p r o v i d e s   an  a u t o m a t i c   f e e d i n g  

and  c r i m p i n g   of  h e m o s t a t i c   c l i p s   37.  By  s i m p l y   m o v i n g   u p p e r  

and  l o w e r   f i n g e r   l o o p s   4  and  6  o u t w a r d l y   and  t h e n   i n w a r d l y ,  

a  c l i p   is   moved  f rom  an  e x t e r n a l   m a g a z i n e   102 ,   and  d i s p o s e d  

in  jaw  p o r t i o n s   32  and  34  w h e r e   i t   i s   d e f o r m e d   a r o u n d   a  

b l o o d   v e s s e l   or  t he   l i k e .   T h i s   p r o c e s s   of  i n w a r d   and  o u t w a r d  

m o v e m e n t   of  f i n g e r   l o o p s   4  and  6  may  be  r e p e a t e d   r a p i d l y ,   s o  

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

37,   u n t i l   t he   s u p p l y   of   c l i p s   in  m a g a z i n e   102  i s   d e p l e t e d .  

The  c l i p   a p p l i c a t i n g   d e v i c e   2  of   t he   p r e s e n t   i n v e n -  

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

u s e r .   B e c a u s e   the   d e v i c e   2  i s   of   an  e x t r e m e l y   t h i n   d e s i g n ,  

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

jaw  p o r t i o n s   32  and  34  a r e   c u r v e d   away  f rom  t h e   ma in   body   2 0 ,  

a  s u r g e o n   u s i n g   c l i p   a p p l y i n g   d e v i c e   2  w i l l   h a v e   a  c l e a r   v i e w  



of  t he   v e s s e l   he  i s   c l o s i n g   a n d ,   in  a d d i t i o n ,   w i l l   be  a b l e   t o  

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

In  a d d i t i o n ,   c l i p   a p p l y i n g   d e v i c e   2  i s   c o n s t r u c t e d   so  as  t o  

p r e v e n t   a  c l i p   37  f rom  a c c i d e n t a l l y ' . d r o p p i n g   f rom  t h e   d e v i c e ,  

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

t i m e .   F u r t h e r m o r e ,   due  to  t h e   e x t e n s i v e   use   of  s t a m p e d  

p a r t s ,   as  o p p o s e d   to   m a c h i n e d   p a r t s ,   and  due  t o   t h e   f e w  

n u m b e r   of  m o v i n g   p a r t s ,   t h e   c l i p   a p p l i c a t i n g   d e v i c e   2  c a n  
be  m a n u f a c t u r e d   and  s o l d   r e l a t i v e l y   i n e x o e n s i v e l y .   T h i s  

i n e x p e n s i v e   c o s t ,   in  t u r n ,   a l l o w s   t h e   d e v i c e   to   be  p r e -  
s t e r i l i z e d   by  t h e   m a n u f a c t u r e r   so  t h a t   i t   can   be  u s e d   o n c e  

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

T h e r e   has   b e e n   d e s c r i b e d   h e r e i n   a  new  and  n o v e l  

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

h e m o s t a t i c   c l i p s   to  b l o o d   v e s s e l s   and  t he   l i k e .   H o w e v e r ,   i t  

i s   to  be  u n d e r s t o o d   t h a t   v a r i o u s   a l t e r n a t e   e m b o d i m e n t s   u s i n g  

t he   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   may  be  r e a d i l y  

i n c o r p o r a t e d .   T h u s ,   w h i l e   s p e c i f i c   e m b o d i m e n t s   of   t h e  

p r e s e n t   i n v e n t i o n   h a v e   b e e n   d i s c l o s e d   and  d e s c r i b e d   in  d e t a i l  

h e r e i n ,   i t   w i l l   be  u n d e r s t o o d   by  t h o s e   s k i l l e d   in  t h e   a r t  

t h a t   v a r i o u s   c h a n g e s   in  fo rm  and  d e t a i l   may  be  made  t h e r e i n  

w i t h o u t   d e p a r t i n g   f rom  t h e   s p i r i t   and  s c o p e   of   t h e   i n v e n t i o n .  



1.  A  s u r g i c a l   c l i p   a p p l y i n g   d e v i c e   c o m p r i s i n g :  

( i )   a  m a i n   b o d y ;  

( i i )   c l i p   m a g a z i n e   means   c o u p l e d   to  t he   e x t e r i o r  

of  s a i d   ma in   body   f o r   h o l d i n g   a  p l u r a l i t y   of   c l i p s ;  

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

body   and  a d a p t e d   to   r e c e i v e   s a i d   c l i p s ;  

( i v )   c l i p   f e e d   means   s l i d e a b l y   d i s p o s e d   w i t h i n   s a i d  

c l i p   m a g a z i n e   m e a n s   and  a d a p t e d   to   move  s a i d   c l i p s   f r o m  

s a i d   c l i p   m a g a z i n e   m e a n s   to  s a i d   c l i p   d e f o r m i n g   m e a n s ;   a n d  

(v)  a c t u a t i n g   means   c o u p l e d   to  s a i d   c l i p   f e e d  

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

c l i p   f e e d   means   and  s a i d   c l i p   d e f o r m i n g   m e a n s .  

2.-  The  d e v i c e   of  C l a i m   1  w h e r e i n   s a i d   c l i p   f e e d  

m e a n s   i s   an  e l o n g a t e d   member   l o n g i t u d i n a l l y   d i s p o s e d   w i t h i n  

s a i d   c l i p   m a g a z i n e   m e a n s .  

3.  The  d e v i c e   of  C l a i m   2  w h e r e i n   s a i d   c l i p   f e e d  

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

to  t he   b a i l   p o r t i o n   of  s a i d   c l i p s .  

4.  The  d e v i c e   of  C l a i m   3  w h e r e i n   s a i d   l e a d i n g  

e d g e   of  s a i d   c l i p   f e e d   means   i s   g e n e r a l l y   "V"  s h a p e d .  

5.  The  d e v i c e   of  C l a i m   2  w h e r e i n   s a i d   c l i p   f e e d  

means   i s   a  b l a d e   member   c o m p r i s e d   of  a  p l u r a l i t y   of   l a m i n a t e d  

s t r i p s   a d a p t e d   to  move  l o n g i t u d i n a l l y   w h i l e   b e n d i n g   l a t e r a l l y .  

6.  The  d e v i c e   of  C l a i m   5  w h e r e i n   s a i d   f e e d   m e a n s  

i n c l u d e s   a  g e n e r a l l y   "V"  s h a p e d   l e a d i n g   e d g e .  

7.  The  d e v i c e   of  C l a i m   6  w h e r e i n   s a i d   a c t u a t i n g  

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

to  s a i d   ma in   body   and  s a i d   c l i p   f e e d   m e a n s ,   w h e r e b y   f o r w a r d  

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

means   to  s l i d e   t h r o u g h   s a i d   c l i p   m a g a z i n e   m e a n s   and  t h e r e b y  



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

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

to  u r g e   s a i d   u p p e r   h a n d l e   p o r t i o n   r e a r w a r d .  

8.  The  d e v i c e   of  C l a i m - 7   w h e r e i n   s a i d   a c t u a t i n g  

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

c o u p l e d   to  s a i d   ma in   body   and  f i x e d l y   c o u p l e d   to  s a i d   c l i p  

d e f o r m i n g   means   w h e r e b y   i n w a r d   m o v e m e n t   of   s a i d   l o w e r   h a n d l e  

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

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

p o r t i o n   o u t w a r d .  

9.  The  d e v i c e   of  C l a i m   8  w h e r e i n   s a i d   c l i p  

d e f o r m i n g   means   i n c l u d e s   an  u p p e r   jaw  p o r t i o n   and  a  l o w e r  

jaw  p o r t i o n ,   b o t h   s a i d   jaw  p o r t i o n s   b e i n g   a d a p t e d   to  r e c e i v e ,  

m a i n t a i n   and  d e f o r m   a  c l i p   t h e r e b e t w e e n .  

10.   The  d e v i c e   of  C l a i m   9  w h e r e i n   s a i d   a c t u a t i n g  

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

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

p o r t i o n .  

11.  The  d e v i c e   of   C l a i m   1  w h e r e i n   s a i d   c l i p  

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

c l i p s   a r e   s t o r e d   and  s e q u e n t i a l l y   fed   i n t o   s a i d   c l i p  

d e f o r m i n g   m e a n s .  

12.   The  d e v i c e   of  C l a i m   11  w h e r e i n   s a i d   c l i p  

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

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

c o u p l e d   to  s a i d   c l i p   f e e d   m e a n s .  

13.   The  d e v i c e   of   C l a i m   12  w h e r e i n   s a i d   c l i p  

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

to  s a i d   c l i p   f e e d   m e a n s   and  a  pawl   m e a n s   s e l e c t i v e l y   c o u p l e d  

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

h o u s i n g .  



14.  The  d e v i c e   of   C l a i m   13  w h e r e i n   s a i d   r a t c h e t  

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

and  s a i d   pawl   means   has   a  r e s i l i e n t   t a b   p o r t i o n   a d a p t e d  

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

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

s a i d   pawl   m e a n s .  

15.  The  d e v i c e   of  C l a i m   14  w h e r e i n   s a i d   pawl   m e a n s  

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

f o r   p r e v e n t i n g   r e a r w a r d   m o v e m e n t   of  s a i d   pawl   m e a n s .  

16.   The  d e v i c e   of  C l a i m   15  w h e r e i n   s a i d   c l i p   f e e d  

means   has   an  e l o n g a t e d   a p e r t u r e   d i s p o s e d   t h e r e t h r o u g h   a n d  

s a i d   r a t c h e t   b a r   has   a  p i n   member   c o u p l e d   t h e r e t o   a n d  

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

i n i t i a l   f o r w a r d   m o v e m e n t   of   s a i d   f e e d   m e a n s   d o e s   n o t   r e s u l t  

in  f o r w a r d   m o v e m e n t   of   s a i d   r a t c h e t   b a r   w h i l e   a d d i t i o n a l  

f o r w a r d   m o v e m e n t   of   s a i d   f e e d   means   r e s u l t s   in  f o r w a r d   m o v e -  

m e n t   of   s a i d   r a t c h e t   b a r .  

17.  The  d e v i c e   of  C l a i m   16  w h e r e i n   s a i d   pawl   m e a n s  

has   a  l e a d i n g   edge   a d a p t e d   to  c o r r e s p o n d   to   t h e   b a i l   p o r t i o n  

of  s a i d   c l i p .  

18.  The  d e v i c e   of  C l a i m   17  w h e r e i n   s a i d   pawl   m e a n s  

has   a  g e n e r a l l y   "V"  s h a p e d   l e a d i n g   e d g e .  

19.  The  d e v i c e   of  C l a i m   18  w h e r e i n   s a i d   h o u s i n g  

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

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

20.   The  d e v i c e   of  C l a i m   19  w h e r e i n   s a i d   h o u s i n g  

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

p r e v e n t i n g   r e a r w a r d   m o v e m e n t   of  s a i d   c l i p s .  

21.  The  d e y i c e   of  C l a i m   20  w h e r e i n   s a i d   a c t u a t i n g  

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

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



22.  The  d e v i c e   of  C l a i m   1  w h e r e i n   s a i d   c l i p  

d e f o r m i n g   m e a n s   i n c l u d e s   an  u p p e r   jaw  p o r t i o n   and  a  l o w e r  

jaw  p o r t i o n ,   b o t h   s a i d   jaw  p o r t i o n s   b e i n g   a d a p t e d   to   r e c e i v e ,  

m a i n t a i n ,   and  d e f o r m   a  c l i p   t h e r e b e t w e e n .  

23.   The  d e v i c e   of  C l a i m   22  w h e r e i n   s a i d   j a w  

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

jaw  p o r t i o n s   so  as  to   r e c e i v e   and  m a i n t a i n   a  c l i p   t h e r e i n .  

24.   The  d e v i c e   of   C l a i m   23  w h e r e i n   s a i d   j a w  

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

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

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

c l i p   d i s p o s e d   t h e r e i n .  

25.  The  d e v i c e   of   C l a i m   24  w h e r e i n   s a i d   j a w  

p o r t i o n s   a r e   c u r v e d   away  f rom  s a i d   m a i n   b o d y .  

26.   The  d e v i c e   of   C l a i m   25  w h e r e i n   s a i d   c l i p  

f e e d   means   i s   a d a p t e d   to  s l i d e   f rom  s a i d   c l i p   m a g a z i n e  

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

p o r t i o n s .  

27.  The  d e v i c e   of   C l a i m   26  w h e r e i n   s a i d   a c t u a t i n g  

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

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