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BACKGROUND  OF  THE  INVENTION 

1.  Copending  Patent  Applications 
In  copending  European  Patent  Application 

Publication  No.  0  000  756  (EP-A-7810549.7) 
entitled  SURGICAL  STAPLER  assigned  to  the 
present  assignee,  a  hemostatic  clip  applicator 
for  the  strangulation  of  tubular  members  in  a 
rapid  and  automatic  manner  is  disclosed.  This 
patent  application  entitled  SURGICAL  STAPLER 
is  directed,  in  part,  to  a  device  having  a  main 
body  and  a  disposable  clip  cartridge  which  may 
be  attached  and  removed  from  the  main  body. 
Disposed  within  the  clip  cartridge  are  a  plurality 
of  hemostatic  clips,  while  disposed  within  the 
main  body  is  a  clip  feed  means  which  moves 
clips,  which  have  been  fed  into  the  main  body, 
to  clip  deforming  jaws  where  the  clips  are 
deformed  about  a  blood  vessel  or  the  like. 

While  the  applicator  noted  in  the  preceding 
paragraph  provides  a  novel  method  for 
automatically  closing  blood  vessels  and  other 
fluid  ducts,  refinements  can  be  made  so that  the 
entire  device,  including  the  main  body,  can  be 
made  more  inexpensively.  Such  an  inexpensive 
device  may  then  be  sterilized  by  the 
manufacturer,  packaged  to  maintain  the 
sterilization,  and  then  entirely  disposed  of 
following  a  single  use.  In  particular,  the  de- 
vice  of  the  copending  application  required 
careful  machining  of  a  slot  through  the  main 
body  so  that  the  feed  means  would  be 
accurately  guided  therethrough.  Furthermore, 
that  device  required  the  use  of  a  separate  lost 
motion  link  to  provide  the  necessary  sequential 
actuation.  It  is  toward  the  refinement  of  the 
device  disclosed  in  the  copending  European 
patent  application  noted  above  that  the  present 
invention  is  directed,  and  more  specifically, 
toward  a  device  which  can  be  inexpensively 
stamped  instead  of  machined  and  which 
requires  fewer  parts. 

2.  Field  of  the  Invention 
The  invention  relates  to  the  field  of  devices 

useful  in  the  application  of  hemostatic  clips,  and 
more  specifically,  to  devices  for  the  application 
of  hemostatic  clips  used  in  the  strangulation  of 
blood  vessels  and  other  fluid  ducts. 

3.  Prior  Art 
In  a  typical  surgery  procedure,  a  great  many 

veins,  arteries,  and  other  blood  vessels  must  be 
severed  and  closed.  This  is  often  a  difficult  and 
time  consuming  procedure  since  many  vessels 
are  located  in  obscure  areas  where  there  is  little 
room  in  which  to  work.  Thus,  it  is  apparent  that 
a  device  which  would  reduce  the  time  required 
for  closure  of  blood  vessels  would  be  of  great 
benefit  to  both  the  surgeon  and  the  patient. 
However,  in  the  modern  surgery  environment, 
such  a  device  should  be  simply  and  effectively 

constructed  so  that  its  cost  will  allow  for 
disposal  of  the  device  following  usage  by  the 
surgeon,  thereby  eliminating  the  necessity  of 
costly  re-sterilization. 

One  prior  art  attempt  to  provide  a  device 
which  can  more  rapidly  close  a  blood  vessel  is 
disclosed  by  Wood,  U.S.  Patent  No.  3,326,216. 
The  Wood  device  consists  of  a  hemostat-like 
instrument  which  has  finger  loop  portions 
coupled  to  jaw  portions.  The  jaw  portions  are 
adapted  to  hold  a  hemostatic  clip  therebetween 
so  that  the  clip  may  be  closed  about  a  vessel  by 
bringing  the  finger  loops  together.  Wood  also 
discloses  a  separate  cartridge  which  holds  a 
plurality  of  clips.  When  the  Wood  device  is  to  be 
used,  the  jaw  portions  are  placed  about  one  clip 
contained  in  the  cartridge,  and  the  clip  is 
removed  from  the  cartridge  by  the  engagement 
of  the  clip  by  the  jaw  portions.  When  the  clip 
has  been  used,  a  new  clip  may  be  placed  in  the 
device  by  returning  to  the  clip  cartridge  and 
inserting  a  new  clip.  Two  problems  are  apparent 
with  the  Wood  device.  First,  the  hemostatic 
clips  are  not  automatically  fed  into  the  jaws  of 
the  device,  but  must  be  individually  placed 
there.  This  procedure  is  time  consuming  and 
cumbersome.  In  addition,  the  Wood  device  is 
capable  of  expanding  its  jaws  wider  than  the 
width  of  a  clip  contained  therein.  Thus,  a  clip 
may  be  accidently  dropped  from  the  device 
causing  a  great  deal  of  inconvenience  and  delay. 

A  second  priort  art  attempt  to  provide  more 
rapid  yet  effective  strangulation  of  blood  vessels 
and  the  like  is  described  by  Miles,  U.S.  Patent 
No.  3,082,426.  Miles  discloses  a  surgical 
stapling  device  which  consists  of  finger  loops 
coupled  to  a  pair  of  arms  which  terminate  in  jaw 
portions,  the  jaw  portions  being  adapted  to  grasp 
and  hold  a  tubular  member.  The  device  also  has 
a  magazine  for  holding  a  plurality  of  clips  along 
the  length  of  one  arm,  and  manually  operable 
clip  ejector  means  for  placing  a  clip  about  the 
tubular  member  which  is  to  be  closed.  In 
operation,  the  tubular  member  is  first  grasped 
and  held  by  the  jaw  portions  of  the  Miles  device. 
The  surgeon  then  places  his  index  finger  on  a 
button  attached  to  the  clip  ejector.  By  urging  the 
button  forward,  the  clip  ejector  places  a  clip 
about  the  tubular  member.  Then,  the  clip  may 
be  deformed  about  the  blood  vessel  by  bringing 
the  pair  of  finger  loops  together.  An  obvious 
disadvantage  of  the  Miles  device  is  that  it  is 
cumbersome,  in  that  the  surgeon  must 
manually  move  a  clip  between  the  jaws  of  the 
device  while  holding  the  device  steady  so  as  not 
to  loose  the  grasp  of  the  tubular  member.  Also, 
as  the  clips  are  used  from  the  cartridge,  the 
button  moves  farther  forward  so  that  it 
becomes  more  and  more  difficult  to  reach. 
Furthermore,  this  procedure  is  time  consuming 
in  that  each  individual  clip  must  be  manually  fed 
between  the  jaws  of  the  stapling  device.  Finally, 



the  construction  of  the  Miles  device,  particularly 
in  the  jaw  portions,  provides  poor  visability  to 
the  surgeon  since  the  thickness  of  the  device 
obscures  the  vessels  which  are  to  be  closed. 

Another  prior  art  attempt  to  provide  rapid 
application  of  hemostatic  clips  is  disclosed  by 
DeCarlo,  U.S.  Patent  No.  3,740,944.  DeCarlo 
discloses  a  gun-like  device  for  suturing  and 
severing  blood  vessels  in  a  three  stage 
procedure.  First,  jaws  of  the  device  are 
closed  about  the  blood  vessel  by  the  actuation 
of  the  gun-like  trigger  mechanism.  Second,  a 
pair  of  pushers  .extend  through  the  device  and 
come  forward  to  crimp  a  pair  of  clips,  brought 
from  an  internal  magazine,  about  the  vessel  in 
two  spaced  locations.  Third,  a  blade  comes 
forward  from  the  device  upon  further  actuation 
of  the  gun-like  handles  and  severs  the  blood 
vessel  between  the  two  clip  locations. 

The  internal  clip  magazine  of  the  Decarlo, 
device  uses  a  pair  of  leaf  spring  assemblies  to 
index  a  plurality  of  pairs  of  hemostatic  clips.  The 
clips  are  stored  in  a  pair  of  index  guide  rails 
where  they  are  moved  forward  in  unison  by 
opposing  lead  spring  assemblies.  One  leaf 
spring  assembly  is  attached  to  the  moveable 
main  body  portion  while  the  opposing  leaf 
spring  assembly  is  affixed  to  one  guide  rail. 
When  the  fan-like  handles are  actuated,  the 
leaf  spring  assembly  attached  to  the  main  body 
moves  forward  and  contacts  portions  of  the 
clips  contained  within  the  magazine.  Further 
movement  of  the  main  body  portion  moves 
individual  clips  along  the  index  guide  rail  and 
ultimately  ejects  a  pair  of  clips.  When  a  pair  of 
clips  has  been  ejected,  the  main  body  portion 
begins  to  return  to  its  original  static  position. 
During  this  rearward  movement  of  the  main 
body  portion,  there  is  a  transference  of  a  pair  of 
clips  from  the  index  guide  rails  to  the  ejection 
guide  rails.  This  transference  occurs  when  each 
leaf  spring  assembly  and  its  corresponding  ramp 
portions  guide  a  clip  from  one  index  guide  rail  to 
the  ejection  guide  rail  where  it  is  available  for 
loading  into  the  front  portion  of  the  instrument. 

One  problem  with  the  DeCarlo  device  is  that, 
due  to  the  three  stage  operation,  the  device  is 
necessarily  bulky.  This  is  a  major  disadvantage 
in  that  many  surgical  procedures  require 
severence  and  closure  of  blood  vessels  in  very 
limited  areas  so  that  a  bulky  instrument  may  not 
be  able  to  reach  the  required  vessel.  The 
bulkiness  of  the  device  also  creates  a  further 
disadvantage  in  that  it  produces  a  lack  of 
visibility  for  the  surgeon.  Thus,  the  very  vessel 
that  is  to  be  severed  and  closed  may  be 
obscured  since  the  surgeon  may  not  be  able  to 
see  around  the  device.  A  further  disadvantage 
stems  from  the  fact  that  the  DeCarlo  device 
does  not  adapt  to  the  application  of  a  single  clip, 
but  only  applies  a  pair  of  clips  to  the  vessel  to  be 
closed.  In  a  great  many  surgical  procedures, 
only  the  application  of  one  clip  is  desired  while 
the  application  of  two  clips  would  only 
complicate  the  severance  procedure. 

Accordingly,  it  is  a  general  object  of  the 
present  invention  to  provide  an  improved 
hemostatic  clip  applicator  device  for  the 
strangulation  of  blood  vessels  and  the  like. 

It  is  another  object  of  the  present  invention  to 
provide  an  improved  hemostatic  clip  applicator 
device  which  by  a  one-step  operation  feeds  a 
clip  to  its  forward  portion  and  then  provides 
deformation  of  the  clip  about  a  blood  vessel. 

It  is  yet  another  object  of  the  present 
invention  to  provide  an  improved  hemostatic 
clip  applicator  device  which  provides  high 
visibility  to  the  user. 

It  is  yet  another  object  of  the  present 
invention  to  provide  an  improved  hemostatic 
clip  applicator  device  which  is  simply  constructed 
and  relatively  inexpensive  so  that  the  entire 
device  is  disposable  after  a  single  use. 

SUMMARY  OF  THE  INVENTION 
A  hemostatic  clip  applicator  device  useful  for 

rapidly  and  automatically  applying  clips  for  the 
strangulation  of  blood  vessels  and  the  like  is 
provided.  The  device  has  a  clip  magazine  means 
coupled  to  the  exterior  of  a  main  body,  the  clip 
magazine  means  being  adapted  to  hold  a 
plurality  of  hemostatic  clips.  Attached  to  one 
end  of  the  main  body  is  a  clip  deforming  means 
adapted  to  hold  and  crimp  a  hemostatic  clip 
about  a  blood  vessel.  Slideably  disposed  within 
the  clip  magazine  means  is  a  clip  feed  means 
which  is  adapted  to  move  clips  from  the 
magazine  means  to  the  clip  deforming  means. 
Coupled  to  the  clip  feed  means  and  the  clip 
deforming  means  are  actuating  means.  By  a, 
sequential  forward  and  rearward  movement  of 
the  actuating  means,  a  hemostatic  clip  is  moved 
from  the  clip  magazine  means  to  the  clip 
deforming  means  and  there  crimped  about  a 
blood  vessel  or  the  like.  This  sequence  of 
feeding  clips  to  the  clip  deforming  means  and 
crimping  them  therein,  may  be  repeated  until 
the  plurality  of  clips  located  in  the  clip  magazine 
means  is  depleted.  The  applicator  device  is 
simply  yet  effectively  designed  so  that  it  can  be 
manufactured  and  sold  at  a  relatively  low  cost. 
Such  low  cost  allows  the  device  to  be  used 
once  and  then  disposed  of. 

The  novel  features  which  are  believed  to  be 
characteristic  of  the  invention,  both  as  to  its 
organization  and  its  method  of  operation, 
together  with  further  objects  and  advantages 
thereof,  will  be  better  understood  from  the 
following  description  in  connection  with 
accompanying  drawings  in  which  a  presently 
preferred  embodiment  of  the  invention  is 
illustrated  by  way  of  example.  It  is  to  be 
expressly  understood,  however,  that  the 
drawings  are  for  the  purposes  of  illustration  and 
description  only  and  are  not  intended  as  a 
definition  of  the  limits  of  the  invention. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
FIGURE  1  is  a  side  view  of  the  clip  applicating 

device  of  the  present  invention; 



FIGURE  2  is  an  enlarged  view  of  the  jaw 
portions  of  the  present  invention  showing  a 
hemostatic  clip  closed  by  the  clip  applicating 
device; 

FIGURE  3  is  an  upside  down  view  of  the  back 
side  of  the  clip  applicating  device  of  the 
present  invention; 

FIGURE  4  is  a  top  view  of  the  clip  applicating 
device  of  the  present  invention,  showing  the 
curved  jaw  portions; 

FIGURE  5  is  an  enlarged  view  of  the  top 
forward  portion  of  the  clip  applicating  device  of 
the  present  invention; 

FIGURE  6  is  an  enlarged  view  of  the  side  of 
the  forward  portion  of  the  clip  applicating 
device; 

FIGURE  7  is  an  enlarged  view  of  the  guide 
spring  means  of  the  present  invention; 

FIGURE  8  is  an  end  view  of  the  guide  spring 
means  of  the  present  invention; 

FIGURE  9  is  a  top  cut-away  view  of  a  portion 
of  the  clip  applicating  device  of  the  present 
invention; 

FIGURE  10  is  a  side  cut-away  view  of  the  clip 
magazine  means  of  the  present  invention; 

FIGURE  11  is  a  top  cut-away  view  of  the  clip 
magazine  of  the  present  invention; 

FIGURE  12  is  a  side  cut-away  view  of  the  clip 
magazine  of  the  present  invention; 

FIGURE  13  is  a  top  cut-away  view  of  the  clip 
applicating  device  of  the  present  invention; 

FIGURE  14  is  a  side  cut-away  view  of  a 
portion  of  the  clip  applicating  device  of  the 
present  invention; 

FIGURES  1 5a,  1 5b,  15c  and  15d  are  a  series 
of  views  illustrating  the  operation  of  the  safety 
ratchet  of  the  present  invention; 

FIGURE  16  is  a  cross-sectional  view  of  the 
applicating  device  of  the  present  invention 
taken  along  line  1 6 - 1 6   of  FIGURE  6  of  the 
present  invention; 

FIGURE  17  is  a  cross-sectional  view  of  the 
applicating  device  of  the  present  invention 
taken  along  line  17 -17   of  FIGURE  6; 

FIGURE  18  is  a  cross-sectional  view  of  the 
applicating  device  of  the  present  invention 
taken  along  line  1 8 - 1 8   of  FIGURE  10;  and 

FIGURE  19  is  a  top  cut-away  view  of  a 
portion  of  the  clip  applicating  device  of  the 
present  invention. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 
A  hemostatic  clip  applicator  device  is 

disclosed  which  is  useful  in  rapidly  applying  a 
hemostatic  clip  about  blood  vessels  and  other 
fluid  ducts. 

Referring  to  FIGURE  1,  the  hemostatic  clip 
applying  device  2  of  the  present  invention  is 
shown  in  its  static  configuration.  Clip  applying 
device  2  has  an  actuating  means  comprised  of 
an  upper  handle  portion  and  a  lower  handle 
portion.  In  the  presently  preferred  embodiment, 
the  upper  handle  portion  is  comprised  of  upper 
finger  loop  4,  and  upper  finger  loop  member  5, 
while  the  lower  handle  portion  is  comprised  of 

lower  finger  loop  6  and  lower  finger  loop 
member  7.  It  can  be  seen  in  phantom  in  FIGURE 
1  that  upper  finger  loop  4  may  be  brought  to 
its  forward  position  8,  while  lower  finger  loop 
6  may  be  moved  to  an  inward  position  10. 
Upper  finger  loop  4  and  upper  finger  loop 
member  5  pivot  about  upper  finger  loop  pivot 
12.  Upper  finger  loop  member  5  is  coupled  to 
clip  feed  blade  18  by  feed  blade  pivot  17. 

As  will  be  more  fully  described  hereinbelow, 
clip  feed  blade  18  is  a  clip  feed  means  which  in 
the  presently  preferred  embodiment  is  a  blade 
member  adapted  to  slide  through  clip  magazine 
means  102  and  into  the  forward  portions  of 
device  2  by  the  forward  movement  of  upper 
finger  loop  4.  Upper  finger  loop  4  will  continue 
to  move  clip  feed  blade  18  through  clip 
magazine  102  until  feed  blade  pivot  17  abuts 
stop  means  21.  Disposed  within  clip  magazine 
means  102  are  a  plurality  of  hemostatic  clips 
37,  and  magazine  102  is  adapted  such  that  the 
individual  clips  are  available  to  be  moved 
forward  by  clip  feed  blade  18.  Guide  spring 
means  100  aids  the  movement  of  a  clip  from 
magazine  102. 

Coupled  to  the  forward  portion  of  main  body 
20  is  a  clip  deforming  means  adapted  to  deform 
a  hemostatic  clip  about  a  blood  vessel  or  the 
like.  In  the  presently  preferred  embodiment,  the 
clip  deforming  means  is  comprised  of  upper  jaw 
portion  32  and  lower  jaw  portion  34.  Upper  jaw 
portion  32  is  fixedly  coupled  to  lower  finger 
loop  member  7  and  pivotally  coupled  to  main 
body  20  by  upper  jaw  pivot  36,  while  lower  jaw 
portion  34  is  fixedly  coupled  to  main  body  20. 
When  a  hemostatic  clip  has  been  fed  from  the 
clip  magazine  102  into  grooves  40  and  42  of 
jaw  portions  32  and  34  by  clip  feed  blade  18,  the 
clip  may  be  squeezed  about  a  blood  vessel  by 
first  returning  upper  finger  loop  4  to  its  rearward 
position  and  then  raising  finger  loop  6  to  its 
phantom  position  10  so  that  upper  jaw  portion 
32  closes  toward  lower  jaw  portion  34. 

It  is  important  to  note  that  the  outward 
movement  of  upper  jaw  portion  32  is  limited  by 
the  abutment  of  main  body  20  with  lower  finger 
loop  member  tab  portion  9  which  extends  over 
main  body  20.  Thus,  if  a  hemostatic  clip  is 
located  in  jaw  portions  32  and  34,  it  may  not  be 
accidentally  dropped  by  the  over  expansion  of 
upper  jaw  32.  Lower  finger  loop  6  and  lower 
finger  loop  member  7  are  biased  toward  their 
static  configuration  by  second  spring  means  22, 
which  is  coupled  to  main  body  20  by  rivets  23, 
so  that  upper  jaw  portion  32  will  return  to  its 
open  position  when  lower  finger  loop  6  is  no 
longer  raised  to  its  phantom  position  10.  A l s o  
shown  in  FIGURE  1  is  a  safety  ratchet  104, 
ratchet  spring  106  and  ratchet  teeth  108.  As 
will  be  described  more  fully  hereinbelow, 
safety  ratchet  104  in  combination  with  spring 
106  and  teeth  108  ensures  that  a  clip  is  fed 
fully  into  jaw  portions  32  and  34.  Of  course,  clip 
applying  device  2  is  fully  functional,  in  an 
alternate  embodiment,  without  saftey  ratchet 



104,  spring  106  and  teeth  108. 
FIGURE  2  illustrates  the  jaw  portions  32  and 

34  as  they  are  closed  about  a  deformed  clip  38. 
This  configuration  would  have  resulted  from  the 
feeding  of  a  clip  into  the  jaw  portions  32  and  34 
by  the  forward  movement  of  upper  finger  loop  4, 
followed  by  the  rearward  movement  of  upper 
finger  loop  4  and  then  the  inward  movement  of 
lower  finger  loop  6.  It  may  be  noted  that 
rearward  movement  of  upper  finger  loop  4  has 
caused  feed  blade  18  to  return  to  its  unactuated 
position,  thus  exiting  jaw  portions  32  and  34,  so 
that  the  jaw  portions  are  free  to  close  about  a 
clip.  FIGURE  2  also  illustrates  guide  spring 
means  100  as  it  is  coupled  to  main  body  20  and 
overlapping  magazine  102. 

FIGURE  3  is  an  upside  down  view  of  the 
reverse  side  of  clip  applying  device  2.  Shown  in 
this  view  is  the  relationship  of  lower  finger  loop 
6  and  lower  finger  loop  member  7  with  main 
body  20  and  upper  jaw  portion  32.  Lower  finger 
loop  member  7  is  fixedly  secured  to  upper  jaw 
portion  32  while  the  combination  of  member  7 
and  jaw  portion  32  are  pivotally  coupled  to 
main  body  20  by  upper  jaw  pivot  36.  It  can  be 
seen  that  maximum  outward  travel  of  lower 
finger  loop  6,  and  thus  the  maximum  expansion 
of  upper  jaw  portion  32,  is  limited  by  the 
abutment  of  lower  finger  loop  tab  portion  9  with 
main  body  20.  Also  shown  in  FIGURE  3  is  first 
spring  means  14  which  is  coupled  to  main  body 
20  at  upper  finger  loop  pivot  12  and  which  is 
configured  to  urge  feed  blade  pivot  17, 
and  thus  clip  feed  blade  18,  rearward.  Second 
spring  means  22  is  coupled  to  main  body  20  by 
rivets  23  and  adapted  to  urge  lower  finger  loop 
6  outward  to  its  static  position. 

FIGURE  4  is  a  top  view  of  clip  applying  device 
2.  Illustrated  here  is  the  relationship  between 
main  body  20,  lower  finger  loop  member  7  and 
upper  jaw  portion  32.  It  can  be  seen  that  lower 
finger  loop  member  7  is  fixedly  coupled  to  upper 
jaw  portion  32  and  lower  finger  loop  6,  while 
the  combination  of  member  7  and  jaw  portion 
32  is  pivotally  coupled  to  main  body  20  by 
upper  jaw  pivot  36.  Thus,  rotation  of  member  7 
about  pivot  36  by  movement  of  lower  finger 
loop  6  results  in  rotation  of  upper  jaw  32  about 
pivot  36.  Therefore,  inward  and  outward 
movement  of  lower  finger  loop  6  will  result  in 
movement  of  upper  jaw  portion  32  toward  and 
away  from  lower  jaw  portion  34.  Also  shown  in 
FIGURE  4  is  the  curved  configuration  of  upper 
jaw  portion  32  and  lower  jaw  portion  34.  This 
curved  forward  portion  of  clip  applying  device  2 
provides  the  distinct  advantage  of  improved 
visibility  during  usage  since  the  vessel  which  is 
to  be  closed  will  be  located  to  one  side  or  the 
other  of  the  main  body  20.  Although  the 
presently  preferred  embodiment  of  the  upper 
and  lower  jaw  portions  utilizes  a  curved 
configuration,  other  configurations,  such  as 
straight  jaw  portions,  may  be  used.  Further 
illustrated  in  FIGURE  4  are  top  views  of  clip 
magazine  102,  guide  spring  means  100,  second 

spring  means  22  with  its  rivets  23,  along  with 
ratchet  spring  106  and  ratchet  teeth  108. 

FIGURE  5  is  a  cross-sectional  top  view  of  the 
forward  portion  of  clip  applying  device  2.  Clip 
magazine  102,  comprised  of  magazine  housing 
114,  is  coupled  to  the  main  body  20  of  clip 
applying  device  2.  Longitudinally  disposed 
within  clip  magazine  102  is  clip  feed  blade  18, 
and  ratchet  blade  110.  Also  disposed  within  clip 
magazine  102  are  a  plurality  of  hemostatic  clips 
37.  It  can  be  seen  from  FIGURE  5  that  the 
forward  movement  of  clip  feed  blade  18 
through  magazine  102  will  move  hemostatic 
clip  37'  from  its  key  position  125  through  upper 
jaw  portion  groove  40  and  ultimately  to  the 
extreme  end  of  upper  jaw  32.  As  noted  in 
FIGURE  4,  jaw  portions  32  and  34  are  curved 
away  from  main  body  20.  Thus,  feed  blade  18 
must  be  configured  so  as  to  be  capable  of  being 
moved  forward  through  grooves  40  and  42 
while  simultaneously  bending  away  from  main 
body  20  in  grooves  40  and  42.  In  the  presently 
preferred  embodiment,  this  capability  has  been 
provided  by  constructing  feed  blade  18  of  four 
layers  of  thin  blades  of  metal  in  a  laminated 
configuration.  The  four  layers  are  only  coupled 
at  discrete  points  so  that  feed  blade  18  is  able 
to  move  longitudinally  through  main  body  20 
while  curving  around  grooves  40  and  42  in  jaw 
portions  32  and  34.  Guide  spring  means  100  is 
adapted  to  maintain  clip  37'  in  its  key  position 
125  until  clip  37'  is  moved  forward  by  feed 
blade  18.  In  addition,  leaf  spring  112  is  adapted 
to  maintain  the  clip  adjacent  clip  37'  in  its 
proper  position  so  that  ultimately  ratchet  blade 
110 will  move  clip  37  so  as  to  replace  clip  37'. 
It  can  also  be  seen  in  FIGURE  5  that  clip 
magazine  102  is  comprised  of  a  simply 
constructed  housing  114  which,  in  the  presently 
preferred  embodiment,  is  spot-welded  to  main 
body  20.  This  method  of  forming  and  attaching 
the  magazine  102  allows  housing  114  to  be 
inexpensively  stamped  from  stock  material  and 
then  attached  to  the  main  body  20.  In  contrast 
to  the  machining  of  a  similarly  configured 
groove  through  main  body  20,  this  method  of 
attaching  a  pre-formed  magazine  housing  is 
considerably  less  expensive. 

FIGURE  6  is  a  side  sectional  view  of  the 
forward  portion  of  clip  applying  device  2,  with 
guide  spring  means  100  removed.  Here,  it  can 
be  seen  that  a  plurality  of  hemostatic  clips  37 
are  disposed  within  the  housing  114  of  clip 
magazine  102.  The  forward  portion  of  each  clip 
37  is  abutted  against  the  bail  portion  of  the  next 
succeeding  clip  37.  The  clips  37  are  maintained 
in  this  configuration  by  the  confinement  of  the 
inner  walls  of  the  clip  magazine  housing  114 
and  the  surface  of  ratchet  bar  110.  Also  shown 
in  FIGURE  6  is  leaf  spring  112  which  is  adapted 
to  conform  to  the  bail  portion  of  clips  37  so  that 
it  can  prevent  the  rearward  movement  of  clip 
37'  when  clip  feed  blade  18  moves  in  a 
rearward  direction.  It  can  also  be  seen  in. 
FIGURE  6  that  upper  jaw  portion  32  has  a 



groove  40  and  lower  jaw  portion  34  has  a 
groove  42,  each  adapted  to  allow  a  clip  37  to 
slide  therethrough.  To  aid  in  the  forward 
movement  of  clips  37  through  grooves  40  and 
42,  upper  jaw  portion  32  and  lower  jaw  portion 
34  have  ramp  portions  116  configured  to  guide 
each  clip  37  into  grooves  40  and  42. 

In  FIGURES  7  and  8,  top  and  side  views  of 
guide  spring  means  100  are  illustrated 
respectively.  Guide  spring  means  100  has  tab 
portions  101  configured  to  allow  their  coupling 
to  main  body  20.  Guide  spring  means  100  also 
has  a  forward  portion  99  which  is  bent  inward 
so  as  to  hold  clips  37  such  that  they  may  be 
fed  forward  by  clip  feed  blade  18. 

FIGURES  9  through  14  illustrate  the 
progressive  movement  of  clips  37  within  clip 
magazine  102  and  jaw  portions  32  and  34. 
FIGURE  9  is  a  top  cross-sectional  view  of  a 
portion  of  clip  applying  device  2  shown  with 
upper  finger  loop  member  5  and  feed  blade 
pivot  17  in  its  extreme  retracted  position.  In  this 
position  clip  feed  blade  18  lies  just  behind  clip 
37'  which  clip  is  ready  to  be  moved  forward 
from  key  position  125  through  jaw  portions  32 
and  34.  It  can  be  seen  in  FIGURE  9  that  ratchet 
blade  110  is  coupled  to  clip  feed  blade  18  by 
means  of  ratchet  blade  pin  109  which  extends 
into  slot  84  of  feed  blade  18.  Because  finger 
loop  5  is  in  its  extreme  retracted  position, 
ratchet  blade  pin  109  is  abutting  the  extreme 
left  end  of  slot  84.  Also  disposed  within  clip 
housing  114  is  pawl  118  with  its  tab  120 
disposed  in  one  of  many  ratchet  blade  holes 
111.  Pawl  118  is  positioned  so  as  to  abut  the 
rearward  most  clip  37. 

FIGURE  10-  is  a  side  cross-sectional  view 
of  a  portion  of  clip  applying  device  2  with  finger 
loop  member  5  also  in  its  extreme  retracted 
position.  In  this  FIGURE  it  can  be  seen  that  clip 
feed  blade  18  has  a  lost  motion  slot  84  wherein 
is  disposed  ratchet  blade  pin  109.  Pawl  118  is 
shown  in  its  extreme  rearward  position  having 
tab  120  located  in  one  ratchet  blade  hole  111, 
and  arm  portions  122.  The  leading  edge  124  of 
pawl  118  is  configured  so  as  to  conform  to  the 
bail  portion  of  clips  37.  As  will  be  described 
more  fully  hereinbelow,  pawl  118  is  adapted  to 
move  clips  37  forward  through  magazine  102 
when  ratchet  blade  110  is  moved  forward. 
FIGURE  10  also  illustrates  leaf  spring  112 
which  is  adapted  to  prevent  the  rearward  move- 
ment  of  clip  37'. 

FIGURE  11  is  a  cross-sectional  top  view  of 
a  portion  of  clip  applying  device  2  when  finger 
loop  member  5  has  been  moved  forward.  It  can 
be  seen  in  FIGURE  11  that  finger  loop  member 
5  has  been  moved  forward  such  that  ratchet 
blade  pin  109  has  traversed  the  length  of  lost 
motion  slot  84  of  feed  blade  18.  Because 
ratchet  blade  pin  109  is  configured  so  as  to 
slide  in  slot  84,  this  forward  motion  of  clip  feed 
blade  18  has  not  produced  forward  movement 
of  ratchet  blade  110.  Correspondingly,  the  lack 
of  forward  movement  of  ratchet  blade  110  has 

resulted  in  the  lack  of  forward  movement  of 
pawl  118  and  the  lack  of  forward  movement  of 
clips  37. 

FIGURE  12  is  a  side  cross-sectional  view 
of  a  portion  of  clip  applying  device  2  illustrating 
the  same  amount  of  forward  movement  of 
finger  loop  member  5  as  is  illustrated  in  FIGURE 
11.  Ratchet  blade  pin  109  has  thus  traversed  the 
length  of  lost  motion  slot  84  of  clip  feed  blade 
18.  Because  the  forward  movement  of  clip  feed 
blade  18  has  not  resulted  in  forward  move- 
ment  of  ratchet  blade  110,  clips  37  have  re- 
mained  stationary,  while  clip  37'  has  been 
moved  forward  by  clip  feed  blade  18.  It  can  be 
seen  in  FIGURE  12  that  clip  feed  blade  18  has  a 
forward  portion  24  adapted  to  conform  to  the 
bail  portion  of  clips  37.  In  the  presently  pre- 
ferred  embodiment,  portion  24  is  generally  of  a 
"V"  configuration. 

FIGURE  13  is  a  cross-sectional  top  view  of  a 
portion  of  clip  applying  device  2  wherein  finger 
loop  member  5  has  been  moved  to  its  full  for- 
ward  position.  Because  previous  forward  move- 
ment  of  finger  loop  member  5  had  brought 
about  abutment  of  ratchet  blade  pin  109  with 
the  end  of  lost  motion  slot  84,  the  further  for- 
ward  movement  of  finger  loop  member  5  has 
resulted  in  movement  of  ratchet  blade  109  and 
thus,  forward  movement  of  pawl  118.  The  for- 
ward  movement  of  pawl  118  has,  in  turn, 
caused  forward  movement  of  clips  37  disposed 
within  magazine  102.  In  addition,  the  full  for- 
ward  movement  of  finger  loop  member  5  has 
caused  clip  feed  blade  18  to  travel  through 
much  of  upper  jaw  portion  32  and  lower  jaw 
portion  34  and  thereby  place  clip  37'  at  the 
extreme  end  of  jaw  portions  32  and  34.  Thus, 
this  full  forward  movement of  finger  loop  mem- 
ber  5  has  placed  a  clip  in  the  loaded  position  in 
jaw  portions  32  and  34  so  that  it  is  now  ready 
to be  placed  about  a  blood  vessel  or  the  like. 

FIGURE  14  is  a  cross-sectional  side  view  of 
clip  magazine  102  where,  just  as  in  FIGURE  13, 
finger  loop  member  5  has  been  brought  to  its '  
full  forward  position  such  that  further  forward 
movement  is  prevented.  Here,  it  can  be  seen 
that  ratchet  blade  pin  109,  which  is  abutting  the 
right  most  portion  of  lost  motion  slot  84,  has 
now  been  moved  forward  by  the  forward  move- 
ment  of  clip  feed  blade  18.  The  forward  move- 
ment  of  ratchet  blade  pin  109  has  caused 
ratchet  blade  110  to  also  move  forward.  Be- 
cause  tab  120  of  pawl  118  is  disposed  in  one  of 
the  plurality  of  holes  111  of  ratchet  blade  110, 
the  forward  movement  of  ratchet  blade  110  has 
resulted  in  the  forward  movement  of  pawl  118. 
Then,  this  forward  movement  of  pawl  118  has 
caused  a  series  of  clips  37  contained  in  maga- 
zine  102  to  also  move  forward.  Furthermore, 
this  continued  forward  movement  of  finger  loop 
member  5  has  caused  clip  feed  blade  18  to 
guide  a  clip  37'  through  jaw  portions  32  and  34 
to  the  extreme  portions  thereof. 

FIGURE  19  further  illustrates  the  con- 
sequence  of  the  full  forward  movement  of  finger 



loop  member  5.  The  forward  movement  of  pawl 
118  and  clips  37  has  now  placed  a  new  clip  in 
key  position  125.  The  new  clip  37  is  held  in  key 
position  125  by  guide  spring  means  100.  Thus, 
the  full  forward  movement  of  finger  loop  mem- 
ber  5  has  not  only  placed  clip  37'  in  the  extreme 
end  of  jaw  portions  32  and  34,  but  has  also 
resulted  in  the  placement  of  a  new  clip  37  in  the 
key  position  125  so  that  it  may  be  ready  for 
later  placement  on  jaw  portions  32  and  34.  It 
can  also  be  seen  in  FIGURE  19  that  retraction  of 
finger  loop  member  5  and  the  corresponding 
retraction  of  feed  blade  18  will  allow  clip  37  in 
key  position  125  to  drop  onto  housing  114 
when  feed  blade  18  has  exited  key  position 
125.  This  rearward  movement  of  feed  blade  18 
does  not  result  in  rearward  movement  of  the 
clip  37  located  in  key  position  125  because  leaf 
spring  112  abuts  the  bail  portion  of  clip  37  and 
thereby  retains  clip  37  in  the  key  position  125. 
In  addition,  rearward  movement  of  clip  feed 
blade  18  does  not  create  rearward  movement  of 
the  other  clips  37  because  pawl  118  has  ex- 
tending  arm  portions  122  which  frictionally 
engage  the  inner  walls  of  housing  114.  Thus, 
when  clip  feed  blade  18  moves  rearward,  pawl 
118  remains  stationary  while  its  tab  portion 
120  moves  outward  so  that  ratchet  blade  110 
slides  under  pawl  118.  When  clip  feed  blade  18 
has  returned  to  its  rear-most  position,  tab  por- 
tion  120  of  pawl  118  will  again  drop  in  a  hole 
111  of  ratchet  blade  110,  but  the  hole  111  will 
be  adjacent  the  hole  where  tab  120  previously 
was  disposed.  In  this  manner,  sequential  for- 
ward  and  rearward  movement  of  ratchet  blade 
110  causes  pawl  118  to  progressively  move 
forward,  from  one  hole  111  to  the  next  hole 
111.  Such  progressive  movement  of  pawl  118 
causes,  in  turn,  the  progressive  forward  move- 
ment  of  clips  37. 

In  FIGURES  15a,  b,  c  and  d,  are  illustrated 
the  operation  of  safety  ratchet  104.  in  FIGURE 
15a,  upper  finger  loop  member  5  is  in  its 
extreme  retracted  position  so  that  ratchet  104 
with  its  teeth  108  are  not  in  contact  with 
ratchet  spring  106.  Thus,  initial  forward  move- 
ment  of  finger  loop  member  5  is  unrestricted  by 
ratchet  104.  In  FIGURE  15b,  finger  loop  mem- 
ber  5  has  been  moved  forward  such  that  teeth 
108  of  ratchet  104  are  abutting  ratchet  spring 
106.  In  FIGURE  15c,  the  upper  finger  loop 
member  5  has  been  moved  farther  forward  so 
that  ratchet  spring  106  is  now  disposed  in  teeth 
108  of  ratchet  104.  It  can  be  seen  from  FIGURE 
15c  that  rearward  movement  of  finger  loop 
member  5  is  prevented  by  the  flexing  of  spring 
106  due  to  the  engagement  of  spring  106  and 
teeth  108.  Continued  forward  movement  of 
finger  loop  member  5  is  allowed  as  ratchet 
spring  106  glides  over  teeth  108  of  ratchet  104 
until  spring  106  is  disposed  in  well  107.  At  this 
point,  feed  blade  18  has  moved  clip  37  to  the 
fully  loaded  position  so  that  feed  blade  18  can 
again  be  returned  to  its  fully  retracted  position 

while  ratchet  spring  106  glides  over  teeth  108 
of  ratchet  104. 

FIGURE  16  is  a  cross-sectional  end  view  of 
clip  applicating  device  2  taken  along  line 
1 6 - 1 6   of  FIGURE  6.  Here  it  can  be  seen  that 
upper  jaw  pivot  36  extends  through  lower  finger 
loop  member  7  which  is  adjacent  main  body  20. 
Coupled  to  the  exterior  of  main  body  20  is  guide 
spring  means  100  with  its  tab  portions  101 
coupled  to  main  body  20.  Disposed  under  guide 
spring  means  100  is  main  housing  114,  con- 
taining  clips  37  and  clip  37'  in  the  key  position 
125. 

FIGURE  17  is  a  cross-sectional  end  view  of 
clip  applicating  device  2  taken  through  the  lines 
1 7 - 1 7   of  FIGURE  6.  Again,  upper  jaw  pivot  36 
is  shown  extending  through  lower  finger  loop 
member  7  which  is  adjacent  main  body  20. 
Coupled  to  the  outer  exterior  of  main  body  20  is 
clip  magazine  housing  114  wherein  is  disposed 
clip  feed  blade  18,  ratchet  blade  110,  and  clip 
37.  FIGURE  18  is  a  cross-sectional  view  of  clip 
applying  device  2  taken  along  lines  1 8 - 1 8   of 
FIGURE  10.  Coupled  to  the  exterior  of  main 
body  20  is  guide  spring  means  100  with  its  tab 
portions  101.  Disposed  within  guide  spring 
means  100  is  clip  magazine  housing  114 
wherein  is  disposed  pawl  118,  ratchet  blade 
110,  feed  blade  118,  and  ratchet  blade  pin  109. 

It  can  be  seen  from  the  above  description  and 
particularly  FIGURES  1  and  5  that  clip  applicat- 
ing  device  2  of  the  present  invention  provides 
an  automatic  feeding  and  crimping  of 
hemostatic  clips  37.  By  simply  moving  upper 
and  lower  finger  loops  4  and  6  outwardly and 
then  inwardly,  a  clip  is  moved  from  an  external 
magazine  102,  and  disposed  in  jaw  portions  32 
and  34  where  it  is  deformed  around  a  blood 
vessel  or  the  like.  This  process  of  inward  and 
outward  movement  of  finger  loops  4  and  6  may 
be  repeated  rapidly,  so  that  one  vessel  after 
another  is  closed  by  hemostatic  clips  37,  until 
the  supply  of  clips  in  magazine  102  is  depleted. 

The  clip  applicating  device  2  of  the  present 
invention  provides  the  further  advantage  of 
high  visibility  to  the  user.  Because  the  device  2 
is  of  an  extremely  thin  design,  essentially  the 
width  of  currently  used  hemostats  and  because 
jaw  portions  32  and  34  are  curved  away  from 
the  main  body  20,  a  surgeon  using  clip  applying 
device  2  will  have  a  clear  view  of  the  vessel  he 
is  closing  and,  in  addition,  will  be  able  to  reach 
remote  and  obscure  regions  for  further  vessel 
closure.  In  addition,  clip  applying  device  2  is 
constructed  so  as  to  prevent  a  clip  37  from  acci- 
dentally  dropping  from  the  device,  thereby 
obviating  a  great  deal  of  inconvenience  and  lost 
time.  Furthermore,  due  to  the  extensive  use  of 
stamped  parts,  as  opposed  to  machined  parts, 
and  due  to  the  few  number  of  moving  parts,  the 
clip  applicating  device  2  can  be  manufactured 
and  sold  relatively  inexpensively.  This  inexpen- 
sive  cost,  in  turn,  allows  the  device  to  be  pre- 
sterilized  by  the  manufacturer  so  that  it  can  be 



used  once  and  then  discarded. 
There  has  been  described  herein  a  new  and 

novel  clip  applying  device  which  has  special 
utility  for  applying  hemostatic  clips  to  blood 
vessels  and  the  like.  However,  it  is  to  be  under- 
stood  that  various  alternate  embodiments  using 
the  principles  of  the  present  invention  may  be 
readily  incorporated.  Thus,  while  specific 
embodiments  of  the  present  invention  have 
been  disclosed  and  described  in  detail  herein,  it 
will  be  understood  by  those  skilled  in  the  art 
that  various  changes  in  form  and  detail  may  be 
made  therein  without  departing  from  the  spirit 
and  scope  of  the  invention. 

1.  In  a  surgical  clip  applying  device  of  the 
type  having  a  main  body  (20),  a  clip  magazine 
(102)  coupled  to  the  exterior  of  the  main  body 
for  holding  a  plurality  of  clips  (37),  clip 
deforming  means  (32,  34)  coupled  to  the  main 
body  for  receiving  and  deforming  said  clips,  clip 
feed  means  (18)  for  moving  said  clips  from  the 
clip  magazine  to  the  deforming  means,  and 
actuating  means  (5,  7)  coupled  to  the  clip  feed 
means  and  the  clip  deforming  means, 
characterized  by  said  clip  feed  means  (18)  being 
slideably  disposed  within  said  clip  magazine 
(102),  and  said  actuating  means  (5,  7)  including 
an  upper  handle  portion  (4)  pivotally  coupled  to 
said  main  body  (20)  and  said  clip  feed  means 
(18),  whereby  forward  movement  of  said  upper 
handle  portion  causes  said  clip  feed  means  (18) 
to  slide  through  said  clip  magazine  (102)  and 
thereby  move  a  clip  (37)  into  said  clip  deforming 
means  (32,  34). 

2.  The  device  according  to  Claim  1  wherein 
said  clip  feed  means  (18)  is  an  elongated 
member  iongitudinaiiy  disposed  within  said  clip 
magazine  (102). 

3.  The  device  according  to  Claim  2  wherein 
said  clip  feed  means  (18)  is  a  blade  member 
comprised  of  a  plurality  of  laminated  strips 
adapted  to  move  longitudinally  relative  to  said 
clip  magazine  (102)  while  bending  laterally. 

4.  The  device  according  to  Claim  2  or  3 
wherein  said  clip  feed  means  (18)  includes  a 
generally  "V"  shaped  leading  edge  (24)  with  the 
"V"  shape  open  towards  the  clip  to  be  moved. 

5.  The  device  of  Claim  1  wherein  said  actuat- 
ing  means  (5,  7)  further  includes  a  lower  handle 
portion  (6)  pivotally  coupled  to  said  main  body 
(20)  and  fixedly  coupled  to  said  clip  deforming 
means  (32,  34)  whereby  inward  movement  of 
said  lower  handle  portion  causes  said  clip 
deforming  means  to  deform  a  clip  contained 
therein,  said  actuating  means  further  including 
second  spring  bias  means  (22)  adapted  to  urge 
said  lower  handle  portion  outward. 

6.  The  device  of  Claim  5  wherein  said  clip 
deforming  means  includes  an  upper  jaw  por- 
tion  (32)  and  a  lower  jaw  portion  (34),  both  said 
jaw  portions  being  adapted  to  receive,  maintain 
and  deform  a  clip  (37)  therebetween. 

7.  The  device  of  Claim  6  wherein  said 

actuating  means  (5,  7)  further  includes  a  safety 
latch  means  (104)  coupled  thereto  for  ensuring 
full  forward  movement  of  said  supper  handle 
portion  (4)  before  rearward  movement  thereof 
may  commence. 

8.  The  device  of  Claim  1  wherein  said  clip 
magazine  (102)  further  includes  a  clip  loading 
means  slideably  disposed  therein,  said  clip 
loading  means  comprising  a  ratchet  bar  (110) 
coupled  to  said  clip  feed  means  (18)  and  a  pawl 
means  (118)  coupled  to  said  ratchet  bar  for 
urging  said  clips  through  said  magazine. 

9.  The  device  of  Claim  8  wherein  said  ratchet 
bar  (110)  has  a  plurality  of  apertures  (111) 
disposed  therethrough  and  said  pawl  means 
(118)  has  a  resilient  tab  portion  (120)  adapted 
to  selectively  engage  said  apertures  such  that 
forward  movement  of  said  ratchet  bar  causes 
forward  movement  of  said  pawl  means. 

10.  The  device  of  Claim  9  wherein  said  pawl 
means  (118)  has  arm  portions  (122)  adapted  to 
frictionally  engage  said  magazine  (102)  for  pre- 
venting  rearward  movement  of  said  pawl 
means. 

11.  The  device  of  Claim  10  wherein  said  clip 
feed  means  (18)  has  an  elongated  aperture  (84) 
disposed  therein  and  said  ratchet  bar  (110)  has 
a  pin  member  (109)  coupled  thereto  and 
disposed  in  said  aperture,  said  pin  member 
adapted  to  slide  along  said  feed  means  aper- 
ture  such  that  initial  forward  movement  of  said 
feed  means  does  not  result  in  forward  move- 
ment  of  said  ratchet  bar  while  additional  for- 
ward  movement  of  said  means  results  in  for- 
ward  movement  of  said  ratchet  bar. 

12.  The  device  of  Claim  11  wherein  said 
magazine  (102)  further  includes  a  guide  spring 
means  (100)  coupled  for  aiding  the  movement 
of  said  clips  (37)  from  said  magazine  into  said 
deforming  means  (32,  34). 

13.  The  device  of  Claim  12  wherein  said 
magazine  (102)  further  includes  a  leaf  spring 
means  (112)  coupled  thereto  for  preventing 
rearward  movement  of  said  clips  (37). 

14.  The  device  of  Claim  13  wherein  said 
actuating  means  (5,  7)  further  includes  a  safety 
latch  means  (104)  coupled  thereto  for  ensuring 
full  forward  movement  of  said  clip  feed  means 
(18)  before  rearward  movement  thereof  may 
commence. 

15.  The  device  of  Claim  1  wherein  said  clip 
deforming  means  includes  an  upper  jaw  por- 
tion  (32)  and  a  lower  jaw  portion  (34),  both  said 
jaw  portions  being  adapted  to  receive,  main- 
tain,  and  deform  a  clip  (37)  therebetween. 

16.  The  device  of  Claim  15  wherein  said  jaw 
portions  (32,  34)  include  grooves  (40,  42) 
longitudinally  disposed  in  said  jaw  portions  so 
as  to  receive  and  maintain  a  clip  (37)  therein. 

17.  The  device  of  Claim  16  wherein  said  jaw 
portions  (32,  34)  have  opposing  substantially 
flat  surfaces  such  that  said  flat  surfaces  come 
substantially  together  by  operation  of  said 
actuating  means  (5,  7),  thereby  deforming  a  clip 
(37)  disposed  therein. 



18.  The  device  of  Claim  17  wherein  said  jaw 
portions  (32,  34)  are  curved  away  from  said 
main  body  (20). 

19.  The  device  of  Claim  18  wherein  said  clip 
feed  means  (18)  is  adapted  to  slide  from  said 
clip  magazine  means  (102)  and  substantially 
through  said  grooves  (40,  42)  of  said  jaw  por- 
tions  (32,  34). 

20.  The  device  of  Claim  19  wherein  said 
actuating  means  (5,  7)  further  includes  a  safety 
latch  means  (104)  coupled  thereto  for  ensuring 
full  forward  movement  of  said  clip  feed  means 
(18)  before  rearward  movement  thereof  may 
commence. 

1.  Chirurgische  Klammer-Applikationsvor- 
richtung  mit  einem  Hauptkörper  (20),  einem 
Klammermagazin  (102), das  an  der  Außenseite 
des  Hauptkörpers  angebracht  ist  und  zum 
Halten  einer  Vielzahl  von  Klammern  (37)  dient, 
einer  Klammer-Verformungsvorrichtung  (32, 
34),  die  mit  dem  Hauptkörper  verbunden  ist  und 
zur  Aufnahme  und  Verformung  der  Klammern 
dient,  einer  Klammer-Zufuhrvorrichtung  (18) 
zum  Bewegen  der  Klammer  aus  dem  Klammer- 
magazin  zur  Verformungsvorrichtung  und  einer 
mit  der  Ktammer-Zuhfurvorrichtung  und  der 
Klammer-Verformungsvorrichtung  gekuppelten 
Betätigungsvorrichtung  (5,  7),  dadurch  gekenn- 
zeichnet,  daß  die  Klammer-Zufuhrvorrichtung 
(18)  verschiebbar  im  Klammermagazin  (102) 
angeordnet  ist  und  daß  die  Betätigungsvor- 
richtung  (5,  7)  einen  mit  dem  Hauptkörper  (20) 
und  der  Klammer-Zufuhrvorrichtung  (18) 
schwenkbar  verbundenen  oberen  Griffteil  (4) 
aufweist,  wodurch  eine  Vorwärtsbewegung  des 
oberen  Griffteils  eine  Verschiebung  der 
Klammer-Zufuhrvorrichtung  (18)  durch  das 
Klammermagazin  (102)  und  dadurch  eine 
Bewegung  einer  Klammer  (37)  in  die  Klammer- 
Verformungsvorrichtung  (32,  34)  bewirkt. 

2.  Vorrichtung  nach  Anspruch  1,  bei  der  die 
Klammer-Zufuhrvorrichtung  (18)  ein  lang- 
gestrecktes  Bauteil  aufweist,  das  in  Längsrich- 
tung  innerhalb  des  Klammermagazins  (102) 
angeordnet  ist. 

3.  Vorrichtung  nach  Anspruch  2,  bei  der  die 
Klammer-Zufuhrvorrichtung  (18)  ein  Zungen- 
bauteil  aus  mehreren  laminierten  Streifen  ist, 
die  sich  unter  seitlicher  Biegung  in, Längsrich- 
tung  relativ  zum  Klammermagazin  (102) 
bewegen  können. 

4.  Vorrichtung  nach  Anspruch  2  oder  3,  bei 
der  die  Klammer-Zufuhrvorrichtung  (18)  eine 
allgemein  "V"  förmige  Vorderkante  (24)  mit 
einer  in  Richtung  der  zu  bewegenden  Klammer 
offenen  "V"  Form  aufweist. 

5.  Vorrichtung  nach  Anspruch  1,  bei  der  die 
Betätigungsvorrichtung  (5,  7)  weiterhin  einen 
unteren  Griffteil  (6)  aufweist,  der  mit  dem 
Hauptkörper  (20)  schwenkbar  und  mit  der 
Klammer-Verformungsvorrichtung  (32,  34)  fest 
verbunden  ist,  wodurch  eine  Einwärts- 

bewegung  des  unteren  Griffteils  die  Klammer- 
Verformungsvorrichtung  zur  Verformung  einer 
in  ihr  befindlichen  Klammer  veranlaßt,  und 
wobei  die  Betätigungsvorrichtung  außerdem  ein 
zweites  federndes  Vorspannmittel  (22)  auf- 
weist,  das  den  unteren  Griffteil  nach  außen 
drängt. 

6.  Vorrichtung  nach  Anspruch  5,  bei  der  die 
Klammer-Verformungsvorrichtung  einen  oberen 
Backenabschnitt  (32)  und  einen  unteren 
Backenabschnitt  (34)  aufweist,  wobei  beide 
Backenabschnitte  eine  Klammer  (37)  zwischen 
sich  aufnehmen,  halten  und  verformen  können. 

7.  Vorrichtung  nach  Anspruch  6,  dadurch 
gekennzeichnet,  daß  die  Betätigungsvorrich- 
tung  (5,  7)  mit  einer  Sicherheits-Sperrvorrich- 
tung  (104)  gekuppelt  ist,  welche  eine  Vor- 
wärtsbewegung  des  oberen  Griffteils  (4)  über 
den  vollen  Bewegungshub  gewährleistet,  bevor 
eine  Rückwärtsbewegung  desselben  beginnen 
kann. 

8.  Vorrichtung  nach  Anspruch  1,  bei  der  das 
Klammermagazin  (102)  außerdem  ein  in  ihm 
gleitend  angeordnetes  Klammer-lademittel  auf- 
weist,  das  eine  mit  der  Klammer-Zufuhrvorrich- 
tung  (18)  gekoppelte  Ratschenstange  (110)  und . 
eine  KIinkenvorrichtung  (118)  aufweist,  die  mit 
der  Ratschenstange  'zum '  Schieben  der 
Klammern  durch  das  Magazin  gekuppelt  ist. 

9.  Vorrichtung  nach  Anspruch-8,  bei  der  die 
Ratschenstange  (110)  mehrere  Durchgangs- 
öffnungen  (111)  hat  und  die  Klinkenvorrich- 
tung  (118)  mit  einem  federnden  Nasen- 
abschnitt  (120)  versehen  ist,  der  selektiv  derart 
in  die  Durchgangsöffnungen  eingreifen  kann, 
daß  eine  Vorwärtsbewegung  der  Ratschen- 
stange  eine  Vorwärtsbewegung  der  Klinken- 
vorrichtung  bewirkt. 

10.  Vorrichtung  nach  Anspruch  9,  bei  der 
die  Klinkenvorrichtung  (118)  mit  Armab- 
schnitten  (122)  versehen  ist,  die  zur  Verhin- 
derung  einer  Rückwärtsbewegung  der  Klinken- 
vorrichtung  im  Reibschluß  an  dem  Magazin 
(102)  angreifen  können. 

11.  Vorrichtung  nach  Anspruch  10,  bei  der 
die  Klammer-Zufuhrvorrichtung  (18)  eine  läng- 
liche  Öffnung  (84)  enthält  und  die  Ratschen- 
stange  (110)  mit  einem  in  die  Öffnung  eingrei- 
fenden  Zapfenbauteil  (109)  verbunden  ist, 
wobei  das  Zapfenbauteil  entlang  der  Öffnung 
der  Zufuhrvorrichtung  derart  gleiten  kann,  daß 
anfängliche  Vorwärtsbewegung  der  Zufuhrvor- 
richtung  keine  Vorwärtsbewegung  der 
Ratschenstange  bewirkt,  eine  weitere  Vor- 
wärtsbewegung  der  Zufuhrvorrichtung  jedoch 
zu  einer  Vorwärtsbewegung  der  Ratschen- 
stange  führt. 

12.  Vorrichtung  nach  Anspruch  11,  bei  der 
das  Magazin  (102)  außerdem  ein  Führungs- 
federmittel  (100)  aufweist,  das  so  angebracht 
ist,  daß  es  die  Bewegung  der  Klammern  (37) 
aus  dem  Magazin  in  die  Verformungsvorrich- 
tung  (32,  34)  unterstützt. 

13.  Vorrichtung  nach  Anspruch  12,  bei  der 
das  Magazin  (102)  weiter  ein  Blattfedermittel 



(112)  aufweist,  das  an  dem  Magazin  derart 
angebracht  ist,  daß  es  eine  Rückwärts- 
bewegung  der  Klammern  (37)  verhindert. 

14.  Vorrichtung  nach  Anspruch  13,  bei  der 
die  Betätigungsvorrichtung  (5,  7)  mit  einer 
Sicherheits-Sperrvorrichtung  (104)  verbunden 
ist,  welche  eine  volle  Vorwärtsbewegung  der 
Klammer-Zufuhrvorrichtung  (18)  vor  einem 
Beginn  der  Rückwärtsbewegung  gewährleistet. 

15.  Vorrichtung  nach  Anspruch  1,  bei  der  die 
Klammer-Verformungsvorrichtung  einen  oberen 
Backenabschnitt  (32)  und  einen  unteren 
Backenabschnitt  (34)  aufweist,  wobei  beide 
Backenabschnitte  eine  Klammer  (37)  zwischen 
sich  aufnehmen,  halten  und  verformen  können. 

16.  Vorrichtung  nach  Anspruch  15,  bei  der 
die  Backenabschnitte  (32,  34)  in  deren  Längs- 
richtung  verlaufende  Nuten  bzw.  Schlitze  (40, 
42)  enthalten,  die  so  angeordnet  sind,  daß  sie 
eine  Klammer  (37)  zwischen  sich  aufnehmen 
und  halten  können. 

17.  Vorrichtung  nach  Anspruch  16,  bei  der 
die  Backenabschnitte  (32,  34)  einander 
gegenüberliegende,  im  wesentlichen  flache 
Flächen  haben,  die  durch  Betätigung  der  Betäti- 
gungsvorrichtung  (5,  7)  im  wesentlichen 
zusammenkommen,  wodurch  eine  zwischen 
den  Backenabschnitten  gelegene  Klammer  (37) 
verformt  wird. 

18.  Vorrichtung  nach  Anspruch  17,  bei  der 
die  Backenabschnitte  (32,  34)  von  dem  Haupt- 
körper  (20)  abgebogen  sind. 

19.  Vorrichtung  nach  Anspruch  18,  bei  der 
die  Klammer-Zufuhrvorrichtung  (18)  aus  dem 
Klammermagazin  (102)  und  im  wesentlichen 
durch  die  Nuten  (40,  42)  der  Backenabschnitte 
(32,  34)  gleiten  kann. 

20.  Vorrichtung  nach  Anspruch  19,  bei  der 
die  Betätigungsvorrichtung  (5,  7)  ferner 
mit  einer  Sicherheits-Sperrvorrichtung  (10) 
gekuppelt  ist,  welche  eine  volle  Vorwärtsbewe- 
gung  der  Klammer-Zufuhrvorrichtung  (18) 
vor  Beginn  einer  Rückwärtsbewegung 
gewährleistet. 

1.  Appareil  chirurgical  de  pose  d'agrafes  du 
type  comprenant  un  corps  principal  (20),  un 
magasin  à  agrafes  (102)  monté  à  l'extérieur  du 
corps  principal  et  destiné  à  contenir  une 
pluralité  d'agrafes  (37),  des  moyens  pour 
déformer  les  agrafes  (32,  34)  montés  sur  le 
corps  principal,  et  agencés  pour  recevoir  et 
déformer  les  agrafes,  des  moyens  (18)  d'en- 
trainement  des  agrafes  pour  déplacer  les 
agrafes  du  magasin  vers  les  moyens  de 
déformation,  et  des  moyens  d'actionne- 
ment  (5,  7)  associés  aux  moyens  d'entraine- 
ment  et  aux  moyens  de  déformation  des 
agrafes,  caractérisé  par  la  fait  que  les 
moyens  d'entraînement  des  agrafes  (18)  sont 
montés  coulissants  dans  le  magasin  à  agrafes 
(102),  et  lesdits  moyens  d'actionnement  (5,  7) 
comprennent  une  partie  supérieure  de 

manoeuvre  (4)  montée  pivotante  sur  le  corps 
principal  (20)  et  les  moyens  d'entraînement 
(18),  de  sorte  qu'un  mouvement  vers  l'avant  de 
ladite  partie  de  manoeuvre  (4)  provoque  le 
coulissement  desdits  moyens  d'entraînement 
(18)  dans  le  magasin  (102)  et  ainsi  l'amenée 
d'une  agrafe  dans  lesdits  moyens  de  déforma- 
tion  (32,  34). 

2.  Appareil  selon  la  revendication  1,  dans 
lequel  les  moyens  d'entraînement  (18) 
comprennent  un  élément  allongé  disposé 
longitudinalement  dans  ledit  magasin  (102). 

3.  Appareil  selon  la  revendication  2  dans 
lequel  les  moyens  d'entraînement  (18) 
comprennent  un  élément  en  forme  de  lame 
constitué  d'une  pluralité  de  bandes  super- 
posées,  agencées  pour  se  déplacer  longi- 
tudinalement  par  rapport  audit  magasin  (102) 
tout  en  s'incurvant  latéralement. 

4.  Appareil  selon  l'une  des  revendications  2 
et  3,  dans  lequel  lesdits  moyens  d'entraîne- 
ment  (18)  comprennent  un  bord  aval  (24)  de 
forme  générale  en  "V"  ouvert  vers  l'agrafe  à 
déplacer. 

5.  Appareil  selon  la  revendication  1,  dans 
lequel  les  moyens  d'actionnement  (5,  7) 
comprennent  en  outre  une  partie  inférieure  de 
manoeuvre  (6)  montée  pivotante  sur  le  corps 
principal  (20),  et  montée  fixe  sur  les  moyens  de 
déformation  (32,  34),  de  sorte  qu'un 
mouvement  vers  l'intérieur  de  la  dite  partie 
inférieure  provoque  la  déformation  de  l'agrafe 
contenue  dans  les  moyens  de  déformation, 
lesdits  moyens  d'actionnement  comprenant  en 
outre  des  moyens  de  rappel  élastiques  (22) 
agencés  pour  repousser  ladite  partie  de 
manoeuvre  inférieure  vers  l'extérieur. 

6.  Appareil  selon  la  revendication  5  dans 
lequel  lesdits  moyens  de  déformation  compren- 
nent  une  mâchoire  supérieure  (32)  et  une 
mâchoire  inférieure  (34),  les  deux  mâchoires 
étant  agencées  pour  recevoir,  maintenir  et 
déformer  entre  elles  une  agrafe  (37). 

7.  Appareil  selon  la  revendication  6,  dans 
lequel  lesdits  moyens  d'actionnement  (5,  7) 
comprennent  en  outre  un  cliquet  de  sécurité 
(104),  pour  un  mouvement  complet  vers  l'avant 
de  ladite  partie  de  manoeuvre  supérieure  (4) 
avant  que  ne  commence  son  mouvement  vers 
l'arrière. 

8.  Appareil  selon  la  revendication  1,  dans 
lequel  ledit  magasin  (102)  comprend  en  outre 
un  chargeur  d'agrafes  monté  coulissant  à 
l'intérieur  de  celui-ci,  ledit  chargeur  comprenant 
une  barre  à  rochet  (110)  coopérant  avec  lesdits 
moyens  d'entraînement  (18),  et  un  linguet  (118) 
coopérant  avec  la  barre  à  rochet  pour  pousser 
les  agrafes  à  travers  le  magasin. 

9.  Appareil  selon  la  revendication  8,  dans 
lequel  la  barre  à  rochet  (110)  comporte  une 
série  d'ouvertures  traversantes  (111)  et  ledit 
linguet  (118)  présente  une  patte  élastique 
(120)  agencée  pour  s'engager  dans  lesdites 
ouvertures  de  façon  sélective,  de  sorte  qu'un 
mouvement  vers  l'avant  de  la  barre  à  rochet 



provoque  le  mouvement  vers  l'avant  du  linguet. 
10.  Appareil  selon  la  revendication  9,  dans 

lequel  le  linguet  (118)  comporte  des  bras  (122) 
agencés  pour  être  en  contact  à  frottement  avec 
le  magasin  (102),  afin  d'éviter  un  retour  en 
arrière  du  linguet. 

11.  Appareil  selon  la  revendication  10,  dans 
lequel  les  moyens  d'entraînement  (18)  présent- 
ent  une  ouverture  allongée  (84)  et  la  barre  à 
rochet  (110)  comporte  un  ergot  (109) 
coopérant  avec  ladite  ouverture,  l'ergot  étant 
agencé  pour  coulisser  dans  celle-ci  de  sorte 
qu'un  mouvement  initial  vers  l'avant  desdits 
moyens  d'entraînement  n'implique  pas  un 
mouvement  vers  l'avant  de  la  barre  à  rochet,  et 
qu'un  mouvement  vers  l'avant  supplémentaire 
desdits  moyens  d'entraînement  implique  un 
mouvement  vers  l'avant  de  la  barre  à  rochet. 

12.  Appareil  selon  la  revendication  11,  dans 
lequel  le  magasin  (102)  comprend  een  outre  un 
ressort  de  guidage  (100)  agencé  pour  assister  le 
mouvement  des  agrafes  (37)  du  magasin  vers 
les  moyens  de  déformation  (32,  34). 

13.  Appareil  selon  la  revendication  12,  dans 
lequel  est  prévu  en  outre  dans  le  magasin  (102) 
un  ressort  à  lame  (112)  agencé  pour  empêcher 
le  mouvement  des  agrafes  (37)  vers  l'arriêre. 

14.  Appareil  selon  la  revendication  13,  dans 
lequel  les  moyens  d'actionnement  (5,  7) 
comprennent  en  outre  un  cliquet  de  sécurité 
(104)  agencé  pour  éviter  le  retour  en  arrière 
desdits  moyens  d'entraînement  (18)  avant 
l'achèvement  de  leur  mouvement  vers  l'avant. 

15.  Appareil  selon  la  revendication  1,  dans 
lequel  les  moyens  de  déformation  compren- 
nent  une  mâchoire  supérieure  (32)  et  une 
mâchoire  inférieure  (34),  les  deux  mâchoires 
étant  agencées  pour  recevoir,  maintenir,  et 
déformer  une  agrafe  (37)  entre  elles. 

16.  Appareil  selon  la  revendication  15,  dans 
lequel  lesdites  mâchoires  (32,  34)  comprennent 
chacune  les  gorges  disposées  longitudinale- 
ment  (40,  42)  dans  ces  mâchoires  pour  y 
recevoir  et  maintenir  une  agrafe  (37). 

17.  Appareil  selon  la  revendication  16,  dans 
lequel  les  mâchoires  (32,  34)  présentent 
respectivement  deux  surfaces  sensiblement 
planes  se  faisant  face,  agencées  pour  s'accoler 
sensiblement  et  pour  déformer  une  agrafe  (37) 
lorsque  les  moyens  d'actionnement  (5,  7)  sont 
manoeuvrés. 

18.  Appareil  selon  la  revendication  17,  dans 
lequel  les  mâchoires  (32,  34)  sont  incurvées  en 
s'écartant  du  corps  principal  (20). 

19.  Appareil  selon  la  revendication  18,  dans 
lequel  les  moyens  d'antraînement  (18)  sont 
agencés  pour  coulisser  hors  du  magasin  à 
agrafes  (102)  et  sensiblement  à  travers  les 
gorges  (40,  42)  desdites  mâchoires  (32,  34). 

20.  Appareil  selon  la  revendication  19,  dans 
lequel  les  moyens  d'actionnement  (5,  7) 
comprennent  en  outre  un  cliquet  de  sécurité 
(104)  agencé  pour  éviter  le  retour  en  arrière 
desdits  moyens  d'entraînement  (18)  avant 
l'achèvement  de  leur  mouvement  vers  l'avant. 
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