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Principal  objectives  in  the  present  invention  are 
to  provide  an  apparatus  which  is  extremely  sim- 
ple  and  reliable  in  operation,  one  which  is  simple 
and  inexpensive  to  manufacture  by  having  the 

5  fewest  possible  parts  that  can  be  assembled 
rapidly,  and,  furthermore,  one  which  provides 
high  visibility  in  the  area  of  tha  staple  discharge 
from  the  gun  so  the  surgeon  can  see  the  staple  as 
he  positions  it  prior  to  closure  and  during  closure. 

10  The  new  device  closes  each  staple  with  ample 
force  to  pierce  skin  consistently  and  reliably,  yet 
requires  less  force  by  hand  to  do  so.  When  closed 
the  staple  has  its  pointed  ends  either  slightly 
upward  or  overlying  or  at  least  very  close 

is  together.  Also  a  preferred  feature  of  the  invention 
includes  a  "feelable"  pre-cock  position  at  which 
point  a  detect  engages  and  prevents  return  of  the 
trigger.  The  surgeon  can  release  his  hand  while 
the  staple  is  held  in  its  pre-cock  position.  Further- 

20  more,  the  device  has  a  non-direction  staple 
release  function;  accordingly  there  is  no  need  to 
move  the  gun  forward,  backward,  upward  or 
downward  to  effect  release  of  the  closed  staple 
from  the  gun. 

25  The  invention  provides  a  surgical  stapler  for 
use  with  at  least  one  staple  that  is  bendable  from 
an  open  to  a  closed  configuration,  the  stapler 
having  a  housing,  a  magazine  for  carrying  and 
dispensing  the  staple,  an  anvil  with  a  staple- 

30  supporting  lip,  a  forming  blade  with  a  drive  edge 
for  engaging  and  bending  the  staple  on  the  anvil 
lip  from  its  open  to  its  closed  configuration,  and  a 
trigger  movable  between  start  and  end  positions 
for  driving  said  forming  blade,  characterized  in 

35  that  said  anvil  is  movable  between  a  start  position 
where  said  lip  receives  and  supports  the  staple 
from  said  magazine  and  an  end  position  where 
said  anvil  is  displaced  from  the  magazine  the 
stapler  further  comprising  an  anvil  spring  resili- 

40  ently  urging  said  anvil  constantly  towards  its  start 
position,  said  forming  blade  being  movable  by 
said  trigger  sequentially  between  (a)  a  start  posi- 
tion  in  which  the  anvil  is  also  in  its  start  position, 
(b)  an  engage  position  where  said  drive  edge  of 

45  the  forming  blade  engages  and  captures  the 
staple  on  said  anvil  lip  while  the  anvil  remains  at 
its  start  position,  (c)  a  transport  condition  where 
the  forming  blade,  the  anvil  and  the  captured 
staple  are  driven  to  the  anvils's  end  position  with 

so  the  staple  captured  between  said  lip  and  said 
drive  edge,  said  lip  being  constantly  urged  toward 
said  drive  edge  of  the  forming  blade  by  said  anvil 
spring  and  (d)  a  close  position  where  said  drive 
edge  of  the  forming  blade  ends  the  captured 

55  staple  about  said  lip  to  said  closed  configuration 
while  said  anvil  remains  at  its  end  position. 

Brief  description  of  the  drawings 
Fig.  1  is  a  front  perspective  view  of  the  new 

60  surgical  stapler. 
Fig.  2  is  an  exploded  view  of  the  stapler  of  Fig. 

1. 
Fig.  3  is  a  schematic  representation  of  the 

forming  blade,  anvil  and  staple  elements  in  their 
65  sequential  phases  of  operation. 

Description 

Background  of  the  invention 
This  invention  is  in  the  field  of  surgical  staples 

and  surgical  staple  guns  for  implanting  such 
staples.  A  very  large  number  of  surgical  stapler 
devices  have  been  made  in  the  last  few  years  by  a 
growing  number  of  manufacturers;  however,  in 
all  cases  the  staples  used  were  essentially  con- 
ventional  stainless  steel  or  equivalent  staples, 
generally  similar  to  those  used  for  stationary 
products,  other  packaging  or  joining  equipment. 
More  particularly  such  staples  are  preformed  in  a 
wide  open  condition  with  legs  of  the  staple 
directed  parallel  and  downward  from  a  top  arch 
or  crossbar  to  grasp  adjacent  edges  of  an  incision 
for  closure.  These  staples  are  contained  in  a 
magazine,  and  each  is  released  one  at  a  time  and 
moved  laterally  forward  to  a  fixed  anvil  which 
supports  the  crossbar  while  its  sharply  pointed 
ends  engage  and  pierce  tissue  and  are  forcibly 
bent  to  close  about  and  capture  the  edges  of  the 
juxtaposed  tissue. 

In  typical  prior  art  staplers,  such  as  disclosed  in 
US—  A—  4  399  810,  the  staple  is  forced  from  an 
open  configuration  to  a  generally  closed  con- 
figuration  by  applying  force  at  two  points  on  the 
top  side  of  the  staple  while  restraining  it  in 
between  these  points.  The  term  anvil  is  used 
because  the  staple  is  closed  by  forcing  the  legs 
against  a  fixed,  rigid  anvil-like  support  within  or 
near  the  surface  of  the  stapler's  housing.  Such 
substantial  forces  are  required  that  the  support 
anvil  is  traditionally  a  fixed  portion  of  the  hous- 
ing,  which  thus  results  in  the  staple  being 
implanted  and  closed  while  its  upper  arch  part 
remains  in  the  stapler.  This  arrangement  obvi- 
ously  has  a  limiting  effect  on  the  surgeon's  ability 
to  see  the  stapler  and  the  wound. 

In  addition  to  the  visibility  limitation  due  to  the 
location  of  the  staple  partially  within  the  device 
during  closure,  the  prior  art  devices  are  relatively 
large  to  begin  with  which  is  another  inherent 
visibility  obstacle.  The  width  dimension  of  the 
prior  art  housing,  for  example,  must  be  at  least 
equal  to  the  width  of  a  staple  in  its  fully  open 
configuration  in  the  staple  magazine,  plus  hous- 
ing  thickness  and  clearance,  this  total  width 
dimension  being  significantly  greater  than  the 
width  of  a  staple  in  closed  configuration. 

Summary  of  the  invention 
This  invention  is  a  new  stapler  designed  to 

deliver  and  implant  a  plurality  of  staples,  one  at  a 
time  into  a  patient's  tissue,  specifically  to  engage 
adjacent  edges  of  an  incision  or  wound  and  close 
in  a  manner  to  hold  together  these  edges.  The 
staples  typically  made  of  stainless  steel  define  a 
wide  angular  C-shape  with  two  sharply  pointed 
ends  directed  generally  downward  and  inclined 
slightly  toward  each  other  when  the  staple  is  in 
open  condition.  When  closed  each  staple  has  a 
generally  rectangular  shape  with  the  legs  directed 
at  each  other  and  optionally  inclined  slightly 
upward  to  provide  a  highly  secure  closure. 
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then  lowers  the  staple  below  the  lower  front  part 
of  the  casing.  Further  squeezing  of  the  handle 
closes  the  staple  and  finally  releases  the  staple 
from  the  device,  all  these  phases  being  illustrated 
schematically  step-by-step  in  Figs.  3  and  4. 

The  staple-forming  sub-assembly  as  seen  in 
Fig.  2,  9,  Figs.  11,  11e,  comprises  the  anvil  20  for 
receiving  the  lead  staple,  and  the  forming  blade 
24  for  driving  the  staple  downward  and  closing 
the  staple.  Anvil  spring  26  urges  the  anvil  to  its 
normally  upward  position,  and  forming  blade 
spring  28  urges  the  forming  blade  also  upward 
relative  to  the  anvil  and  relative  to  the  casing.  An 
additional  feature,  particularly  shown  in  Figs. 
He—He  is  the  stripper  130  portion  of  the  forming 
blade  which  strips  or  separates  a  closed  staple 
from  the  staple-forming  sub-assembly,  so  that  the 
stapler  can  be  removed  from  such  closed  staple 
which  is  embedded  in  a  patient's  tissue. 

The  lead  staple  34a  in  the  staple  magazine  is 
received  upon  the  lower  lip  20t  of  the  anvil  20  and 
subsequently  held  between  said  lip  and  the 
bottom  edge  of  the  forming  blade  24.  Next,  the 
forming  blade  is  driven  downward  against  the  top 
of  the  staple's  crossbar  or  arch,  which  along  with 
the  anvil  is  pushed  downward  until  the  anvil  is 
stopped  and  the  forming  blade  continues  its 
descent  relative  to  the  staple  which  is  supported 
in  place  by  the  anvil.  As  a  result,  the  forming 
blade  forces  the  partially  open  leg  parts  of  the 
staple  to  be  closed  for  joining  and  holding  adja- 
cent  edges  of  the  tissue. 

In  the  cartridge  or  magazine  assembly  30  illus- 
trated  in  Fig.  2  the  staples  34x  and  pusher  36  slide 
along  the  top  of  mandrel  32  while  spring  38  is 
situated  with  its  ends  38a  secured  to  the  front  of 
the  mandrel  and  its  mid-part  positioned  to 
engage  the  rear  side  of  the  pusher's  upward 
extending  tab  37.  This  spring  is  preferably  a 
Negator®  spring  applying  constant  tension 
regardless  of  the  amount  of  extension  of  the 
spring  which  will  vary  depending  on  the  number 
of  staples  remaining  in  the  cartridge,  to  urge  the 
staples  off  the  mandrel  in  a  direction  toward  the 
left  as  shown.  The  pusher  36  has  its  own  tang  (not 
shown)  which  projects  outward  through  the  hous- 
ing;  the  position  of  this  tang  indicates  the  axial 
positpon  of  the  pusher  and  the  approximate 
number  of  staples  remaining  in  the  magazine. 

The  operational  phases  of  the  staple-forming 
assembly  are  shown  schematically  in  Figs.  3,  4 
and  4a.  The  phases  are  designated  1,  2,  3,  4,  and 
4a,  after  which  the  cycle  is  repeated  as  indicated 
by  phase  5.  Phase  4a  is  shown  for  the  strip-off 
operation  wherein  the  staple  is  separated  from 
the  device.  Figure  3  is  a  schematic  view  showing 
all  the  principal  elements  at  once  which  are 
indicated  by  reference  numerals  corresponding  to 
those  in  the  exploded  view  of  Figure  2  and  also  at 
times  by  suggestive  initials.  Accordingly,  in  Fig.  3, 
there  is  shown  the  forming  blade  FB  or  24,  the 
anvil  A  or  20,  the  staple  34,  the  forming  blade 
spring  28,  and  the  anvil  spring  26.  Also  there  is  an 
anvil  upper  stop  40a  and  lower  stop  40b  and  a 
forming  blade  upper  stop  42,  and  the  anvil's 

Fig.  4  is  a  schematic  representation  corre- 
sponding  to  Fig.  3  showing  separated  sub- 
assemblies. 

Fig.  4a  and  4b  show  lateral  spread  views  of  Fig. 
4. 

Fig.  5  is  a  front  elevation  of  a  prior  art  staple  in 
closed  state. 

Fig.  6  is  a  front  elevation  of  a  new  staple  in  open 
state. 

Fig.  7  is  a  front  elevation  of  the  staple  of  Fig.  6  in 
closed  state. 

Fig.  8  is  a  typical  cross-sectional  view  of  the 
staple,  this  taken  along  line  8—8  of  Fig.  6. 

Fig.  9  is  a  fragmentary  sectional  view  taken 
along  line  9—9  of  Fig.  1  of  the  staple-forming  sub- 
assembly. 

Fig.  10  is  a  side  elevation  view  of  the  stapler  of 
Fig.  1. 

Fig.  11  is  a  fragmentary  sectional  view  taken 
along  line  11—11  of  Fig.  1  of  the  staple-forming 
sub-assembly. 

Fig.  11a  is  a  front  elevation  view  of  the  staple 
magazine. 

Fig.  11b  shows  a  detail  side  elevation  view 
partly  in  section  of  staples  moving  from  the 
magazine  to  the  anvil  and  forming  blade. 

Fig.  11c  shows  a  rear  elevation  view  of  the 
forming  blade. 

Fig.  11d  shows  a  cross-sectional  view  of  Fig. 
11c. 

Fig.  11e  shows  a  detail  view  of  the  stripper  of 
Figs.  11a  and  11c. 

Fig.  1  1f  shows  a  rear  elevation  of  Fig.  11e. 
Fig.  12  and  13  are  fragmentary  front  elevation 

views  showing  a  staple  in  open,  partially  closed 
and  fully  closed  states. 

Fig.  12a  is  a  fragmentary  sectional  view  of  the 
staple  forming  sub-assembly  corresponding  to 
Figs.  12  and  13. 

Detailed  description  of  the  preferred  embodiment 
The  new  surgical  stapler  is  illustrated  in  Fig.  1 

showing  an  assembled  device  and  in  Fig.  2  which 
is  an  exploded  view  showing  its  various  principal 
components.  As  illustrated  in  these  figures  the 
stapler  assembly  10  has  a  casing  12  with  a  trigger 
14  which  is  pivotable  within  the  casing  about 
pivot  16,  and  a  detent  15a  engagable  with  abut- 
ment  15  to  provide  an  audible  and/or  physical 
indication  that  closure  of  a  staple  is  imminent  and 
to  prevent  reversibility  once  engaged.  At  the  front 
of  the  stapler  is  a  front  cover  porton  of  the  case  18 
in  the  area  were  staples  are  discharged  one  at  a 
time.  A  cartridge  assembly  or  magazine  30  holds 
a  plurality  of  staples  34x  on  a  mandrel  32;  a 
pusher  36  driven  by  a  pusher  spring  38  urges  the 
staples  toward  the  left  as  shown.  The  magazine  is 
inserted  into  the  stapler  casing  with  staples  at  the 
front  end  33  of  the  mandrel  32  situated  near  the 
front  opening  31  of  the  casing.  The  lead  staples 
34a  of  the  plurality  of  aligned  staples  34x  would 
be  pushed  outwards  into  the  staple-forming  sub- 
assembly.  Generally  stated,  one  staple  at  a  time  is 
discharged  into  the  forming  blade  anvil  sub- 
assembly  which,  upon  squeezing  of  the  handle, 
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in  the  down  position  there  will  be  sufficient  "up" 
force  to  pull  the  forming  blade  off  the  staple  and 
overcome  the  friction  between  the  bottom  of  the 
forming  blade  and  the  top  of  the  staple  resulting 

5  after  the  staple  has  been  bent  into  a  closed 
position.  If  there  isn't  enough  force  urging  the 
forming  blade  upward,  i.e.,  if  the  spring  is  too 
soft,  then  there  could  be  a  hangup  and  the 
forming  blade  would  in  effect  stick  to  the  top  of 

10  staple  and  anvil  and  thus  not  rise. 
A  further  review  of  Figs.  3  and  4  will  add  certain 

perspective  to  the  entire  process.  In  Fig.  4, 
columns  A  and  C  the  staple  is  shown  initially  in  its 
partially  closed  position  which  is  its  shape  as 

is  aligned  on  the  mandrel  in  the  cartridge  30  of  Fig. 
2.  In  phase  2  the  forming  blade  descends  slightly 
as  indicated  by  the  0.027  inches  (0.067  cm).  In 
position  3  the  staple,  while  still  open,  has  been 
pushed  all  the  way  down  because  the  anvil  has  hit 

20  its  lower  stop  40b  and  the  staple  captured  by  the 
lower  lip  20t  of  the  anvil  cannot  descend  any 
farther  anyway.  At  position  4  the  staple  has  been 
closed,  and  in  position  4a  the  stripper,  as  further 
described  below,  strips  the  closed  staple  from  the 

25  anvil,  although  the  various  elements  are  at  the 
same  elevation  as  before.  At  position  5  the  anvil 
has  ascended  back  to  the  original  position  leaving 
the  staple  closed  and  in  tissue;  position  5  corre- 
sponds  to  position  1  so  that  the  next  lead  staple 

30  will  automatically  be  driven  onto  the  anvil's  lip 
20t. 

Column  C  illustrates  how  the  forming  blade 
moves  downward  from  its  reference  level  R2  in 
position  1.  At  position  2  the  forming  blade  has 

35  moved  an  amount  indicated  0.027  inches  (0.067 
cm)  as  shown  in  the  drawing.  At  position  3  the 
forming  blade  is  down  0.427  inches  (1.08  cm),  at 
position  4  the  forming  blade  has  been  driven 
another  0.08  inches  (0.20  cm)  to  -.507  inches  (1.29 

40  cm)  in  order  to  close  the  staple  as  shown,  and  by 
position  5  the  forming  blade  has  risen  back  to  its 
reference  position  R2. 

The  basic  concept  as  described  earlier  includes 
use  of  a  staple  magazine  or  cartridge  within  the 

45  stapler  housing  where  the  magazine  holes  a 
plurality  of  staples  in  partially  closed  condition; 
one  staple  at  a  time  is  taken  off  the  magazine, 
carried  downward  outside  of  the  housing,  caused 
to  have  its  pointed  ends  pierce  tissue,  forced  to 

50  bend  to  its  closed  condition,  thereby  being 
inserted  in  and  gripping  the  tissue,  and  finally 
released  from  the  stapler  device. 

In  the  preferred  embodiment,  a  particular  staple 
construction  is  used  along  with  a  staple  delivery 

55  system  as  follows.  Fig.  6  illustrates  new  staple  50 
whose  cross-section  seen  in  Fig.  9  is  essentially 
round  along  its  full  length,  i.e.,  along  the 
crossarm  or  arch  50a,  the  sides  50b,  and  the  legs 
50c,  except  for  the  points  50d.  The  points  50d  are 

60  cut,  sheared  or  ground  at  an  angle  of  approxi- 
mately  30°  to  insure  maximum  point  sharpness. 
In  the  preferred  embodiment  the  dimensions 
referred  to  in  Figs.  5—9  are  W,  =0.555",  0=25°, 
W2=0.25"  r=0.03",  Ht  =0.173"  (0.439  cm). 

65  In  the  staple  magazine  the  staples  are  aligned 

lower  tab  20t  for  receiving  and  engaging  the  lead 
staple  from  the  cartridge.  For  convenience  of 
references  the  anvil's  upper  stop  40a  will  also  be 
designated  as  a  basic  starting  reference  plane  R 
as  a  starting  plane  for  the  phases.  In  both  Figs.  3 
and  4  the  phases  are  designated  1  —  4a  moving 
downward  from  top  to  bottom. 

In  Fig.  4  the  activities  of  Fig.  3  have  been 
separated  into  two  columns  A  and  C.  More  par- 
ticularly,  column  A  illustrates  mainly  the  anvil  A 
and  staple  34  as  they  progress  through  the  five 
stages;  and  column  C  illustrates  the  forming 
blade  FB  and  staple  34  as  they  progress  through 
the  stages.  In  column  A  the  anvil  has  its  upper 
stop  at  reference  plane  R1  and  a  lower  stop;  in 
column  C  the  forming  blade  has  its  upper  position 
at  reference  plane  R2.  At  positions  2,  3,  and  4  the 
anvil  and  forming  blade  have  descended  down- 
ward  from  their  reference  planes  by  distances 
corresponding  to  changes  and  locations  of  the 
staple. 

Beginning  with  phase  or  position  1  seen  in  Figs. 
3  and  4  and  4a,  the  engaged  staple  34  is  aligned 
with  the  lip  or  lowertab  20t  of  the  anvil,  this  staple 
having  been  automatically  driven  laterally  into 
this  position  by  the  spring  38  of  the  magazine  (not 
shown).  In  moving  from  position  1  to  position  2 
the  forming  blade  FB  descends  slightly  to  engage 
the  top  of  the  staple's  crossbar  while  the  bottom 
of  the  staple's  crossbar  is  supported  by  the  anvil's 
lower  lip  20t.  Subsequent  downward  movement 
by  forming  blade  will  then  be  positively  trans- 
ferred  by  solid  contact  from  the  forming  blade  to 
the  staple  and  the  engaged  anvil,  thus  moving  all 
three  parts  simultaneously.  Figs.  4A  and  4B  corre- 
spond  to  Fig.  4  (column  A)  and  Fig.  4  (column  C) 
respectively  and  provide  another  perspective  of 
the  forming  blade-anvil-staple  relationship  by 
illustrating  a  lateral  spread  of  the  relative  eleva- 
tion  of  these  elements.  During  the  succession  of 
phases  1  —  4a  discussed  above,  Figs.  4A  and  4B 
show  the  incremental  distances  moved  by  the 
anvil  and  forming  blade  between  phases,  while 
Fig.  4  shows  the  cumulative  distances  moved 
from  the  initial  reference  planes  R,  and  R2  by 
these  elements. 

By  appropriate  designs  of  the  springs  26  and 
28,  as  seen  in  Figs.  2,  3,  and  10,  the  anvil  20  is 
urged  by  spring  26  upward  at  all  times  relative  to 
the  casing,  but  is  also  urged  toward  the  forming 
blade,  and  a  separate  spring  28  separates  the 
forming  blade  from  the  anvil.  When  the  operation 
of  the  stapler  device  proceeds  from  position  1  to  2 
the  staple  is  captured  by  virtue  of  the  force  of  the 
forming  blade  applied  toward  the  anvil  which 
effectively  sandwiches  the  staple  therebetween, 
and  thus  captures  it  and  prevents  it  from  moving 
out  of  position  or  otherwise  becoming  displaced. 
The  design  of  the  springs  is  intended  to  produce 
about  one  pound  of  upward  force  between  the 
anvil  and  the  staple  pushing  up  while  the  forming 
blade  is  correspondingly  pushing  down  to  thus 
securely  hold  the  staple.  It  is  intended  for  these 
elements  to  be  loaded  or  preloaded  in  such  a  way 
that  there  is  a  net  "up"  force  on  the  anvil,  and  that 
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trigger  than  the  hand  end  14b,  thus  providing  a 
ratio  greater  than  unity  and  a  force  advantage  that 
allows  the  surgeon  to  deliver  and  form  a  staple 
with  only  a  moderate  amount  of  effort  applied  by 
his  hand  and  fingers  to  the  stapler  handle.  Fig.  10 
also  shows  symbolically  the  staple  cartridge  30 
positioned  to  deliver  one  staple  at  a  time  to  the 
anvil.  The  last  few  degrees  of  motion  of  the 
forming  blade  cause  the  staple  to  be  stripped. 

The  actual  closing  of  the  staple  by  bending  the 
opposite  legs  is  illustrated  in  Figs.  12  and  13  as 
follows.  When  the  staple  is  closed  deformation 
occurs  in  the  area  marked  "e"  essentially  because 
the  anvil  has  a  transverse  dimension,  in  this  case 
0.210  inches  which  is  substantially  less  than  the 
original  length  of  the  horizontal  crossarm  50a  of 
the  staple.  During  closure  of  the  staple  in  the 
course  of  surgigal  insertion,  the  staple  is  closed 
by  the  forming  blade  which  changes  the  staple 
from  that  shown  in  Fig.  6  to  Fig.  7.  The  space  on 
each  side  between  the  edge  120  of  the  anvil  (Figs. 
12  and  13)  and  the  adjacent  inner  edge  121  of  the 
forming  blade  tang  results  in  a  gap  within  which 
the  staple  is  bent.  This  gap,  f  in  Fig.  13,  is  larger 
than  the  thickness  of  the  staple  t;  in  the  embodi- 
ment  shown  f  =1  .2  1.  The  dimension  f  is  significant 
because  it  represents  the  space  allowed  for  the 
bent  staple  to  exist;  the  more  the  staple  is  bent, 
the  greater  will  be  the  friction  between  the  two 
edges  defining  dimension  f,  and  the  more  difficult 
it  will  be  to  effect  closure  and  also  the  more 
difficult  it  will  be  to  lift  the  forming  blade  away 
from  and  disengage  from  the  staple  which  will  be 
trapped  between  it  and  the  anvil. 

The  prior  art  surgical  staplers  require  approxi- 
mately  55  lbs.  of  force  to  effect  the  bending 
because  they  have  to  bend  essentially  90°,  and 
this  necessarily  means  that  dimension  f  will  be 
very  small,  in  fact  less  than  t,  and  the  friction  will 
be  extremely  high.  In  the  present  invention  the 
force  of  only  18  pounds  is  required  to  achieve  full 
closure  or  even  to  achieve  overcrimping,  i.e., 
closure  until  the  staple  legs  are  bent  to  the 
orientation  illustrated  in  Figs.  7  or  13. 

Fig.  12  illustrates  a  staple  in  its  initial  open 
phase  1  and  an  intermediate  bent  stage;  Fig.  13 
shows  the  staple  in  its  final  closed  phase  4a.  Also 
shown  are  the  corresponding  position  of  the 
forming  blade  the  groove  132  in  the  forming 
blade  which  engages  and  guide  the  staple  from 
tipping  or  rolling. 

As  the  forming  blade  bends  the  staple  around 
the  corner  of  the  anvil,  the  section  of  the  staple 
between  the  of  the  anvil  and  the  upper  staple 
(Section  a  —  a  Figure  13)  corner  rotates  through  an 
angle  <p  shown  in  Fig.  12  and  13.  Due  to  the  angle 
0  (see  Fig.  6)  between  this  section  and  the  lower 
leg  of  the  staple,  the  lower  lege  is  rotated  approxi- 
mately  25  degrees  ahead  of  the  section  a  —  a  (see 
Fig.  13).  Thus,  to  force  the  point  of  the  staple  to 
rotate  to  a  horizontal  attitude  requires  a  rotation  $ 
of  less  than  90°  of  the  staple  leg.  A  rotation  of 
approximately  65  degrees  will  result  in  horizontal 
staple  points,  thus  the  dimension  F  in  Fig.  13, 
which  for  a  conventional  stapler  must  be  no  wider 

on  a  mandrel  generally  in  the  partially  closed 
position  seen  in  Figs.  2,  6  and  11a  which  results  in 
a  delivery  system  being  narrower  than  conven- 
tional  systems,  thereby  contributing  to  improved 
visibility  for  the  surgeon.  As  evident  in  Fig.  6  there 
is  a  gap  51  between  the  points  50d  of  the  staple  to 
allow  a  blade  or  stem  of  the  mandrel  to  extend 
downward  through  the  gap  and  be  secured  to  the 
remaining  part  of  the  magazine. 

Figs.  2,  9,  11  and  11b  illustrate  the  staple 
magazine  and  its  operation.  The  mandrel  32  has 
an  upper  housing  32A  with  inner  grooved  surface 
32b  which  helps  guide  the  line  of  staples.  The  top 
surface  32c  of  the  mandrel  similarly  guide  the 
bottom  and  inner  surface  of  the  line  of  staples.  As 
drawn  the  staples  hang  generally  vertically  rela- 
tive  to  the  inclined  mandrel,  and  the  lead  staple 
34A  exits  the  mandrel  off  generally  horizontal  lip 
32d  and  onto  anvil  lip  20t. 

Figs.  9,  11,  11a—  11f,  12  and  12a  further  illus- 
trate  the  staple  delivery  sub-assembly  comprising 
the  anvil  20  and  the  forming  blade  24  in  their 
relative  positions.  The  anvil  20  has  a  generally 
vertical  blade  part  with  a  lower  lip  20t  projecting 
rearwardly  from  the  anvil  blade  into  the  plane  of  a 
staple  34.  The  anvil  moves  between  upper  and 
lower  stops  respectively  fixed  to  the  stapler  hous- 
ing  as  indicated  in  Figs.  3  and  4.  In  the  upper 
position  the  lower  lip  20t  of  the  anvil  is  positioned 
directly  below  the  staple's  crossarm  or  arch  34b 
as  seen  in  Fig.  11b.  An  anvil  return  spring  36 
urges  the  anvil  toward  its  upward  position  against 
stop  until  the  anvil  is  driven  down  in  the  staple 
delivery  cycle. 

When  the  anvil  is  stopped  by  the  lower  anvil 
stop,  the  forming  blade  overrides  the  interposed 
spring  28  and  forces  the  staple  sides  or  top  part  to 
bend  around  the  ends  of  the  anvil  lip  20t  and 
forces  the  legs  downward  to  pierce  the  skin.  The 
spring  28,  interposed  between  portions  of  the 
anvil  and  forming  blade,  serves  as  a  return  spring 
for  the  forming  blade  urging  it  upward,  as  well  as 
being  an  override  spring  which  allows  the  form- 
ing  blade  to  continue  moving  downward  after  the 
anvil  20  has  moved  to  its  lower  position  where  its 
movement  is  restrained  by  the  second  or  lower 
anvil  stop. 

Fig.  10  illustrates  generally  the  stapler  housing 
12  in  which  the  trigger  14  pivots  about  axis  14a. 
The  trigger  is  pivoted  by  squeezing  its  gripping 
surface  14b,  thus  driving  it  in  a  counterclockwise 
direction  and  thereby  urging  its  front  end  14c  to 
drive  the  forming  blade  24  downward.  As  shown, 
the  anvil  return  spring  26  is  stronger  than  inter- 
posed  spring  28  between  the  forming  blade  and 
the  anvil.  Accordingly,  pivoting  of  the  trigger  will 
cause  the  forming  blade  alone  to  descend 
initially;  thereafter  the  forming  blade  and  anvil 
will  descend  together,  but  by  then  the  staple  will 
be  positively  captured  between  them.  At  the 
bottom  of  the  anvil's  stroke,  when  it  hits  its  stop, 
the  forming  Wade  will  then  be  driven  further, 
overcoming  its  own  return  spring  28  as  the  staple 
is  closed.  The  pivot  point  14a  of  the  trigger  is 
situated  much  closerto  the  forming  end  14c  of  the 
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staple's  legs,  slight  additional  trigger  movement 
causes  final  descent  of  the  forming  blade  relative 
to  the  anvil  whereby  the  bevelled  edge  130  in 
Figs.  11e  and  1  1f  cams  the  staple's  crossbar  134 

5  off  the  anvil's  supporting  lip  136.  This  simple 
finger  movement  on  the  trigger  affects  full  release 
of  the  staple  with  no  requirement  of  the  surgeon 
moving  his  hand  or  the  stapler  laterally  forward 
or  backward  and  no  danger  of  the  staple  being 

10  "hung-up"  or  otherwise  stuck  in  the  stapler.  The 
stripper  action  also  assures  separation  despite 
any  tendency  of  the  staple  to  remain  engaged  to 
adjacent  edges  132  of  te  forming  blade  which 
previously  forced  the  staple  into  its  final  con- 

15  figuration,  especially  after  release  of  the  handle. 
The  exact  angle  of  the  bevelled  edge  132  may 
vary  depending  on  the  diameter  and  cross-sec- 
tion  of  the  staple's  crossbar,  and  the  amount  of 
trigger  motion  one  desires  for  stripping  versus 

20  the  speed  of  stripping,  a  greater  angle  obviously 
requirement  more  motion  but  less  force. 

The  anvil  is  provided  with  an  anti-bowing  tang 
138  seen  in  Figs.  11e  and  1  1f  to  prevent  the 
crossarm  of  the  staple  from  bowing  upward  when 

25  the  legs  are  bent  downward.  The  forming  blade 
has  a  corresponding  recess  140  to  allow  space  for 
tang  138  on  the  forming  blade's  descent.  Bowing 
of  the  crossarm  is  undesirable,  because  such 
would  be  a  distortion  of  the  intended  final  con- 

30  figuration  and  result  in  less  effective  closure 
security. 

Fig.  11b  shows  details  of  the  staple  cartridge 
where  the  mandrel  32  is  inclined  downward  about 
45°  and  has  a  lead  edge  33  as  a  generally 

35  horizontal  lip,  so  that  the  lead  staple  34A 
approaches  the  anvil's  support  lip  20t  aligned 
therewith  instead  of  inclined  thereto  as  seen  in 
Fig.  11b.  The  preferred  form  or  mandrel  shown  in 
Fig.  1  1f  tends  to  avoid  the  drawing  down  of  the 

40  number  two  staple  34A'  by  the  descending  form- 
ing  blade  immediately  after  the  lead  staple  is 
picked  up  by  the  anvil. 

In  concluding,  a  number  of  features  will  be 
summarized  and/or  redescribed  from  a  different 

45  perspective.  Because  the  stripper  cams  the  cross- 
bar  of  a  closed  staple  off  the  anvil  lip  by  virtue  of 
continued  squeezing  of  the  trigger,  the  closed 
staple  is  disengaged  from  the  gun  in  an  essen- 
tially  non-directional  manner.  More  specifically, 

so  the  surgeon  is  not  required  to  more  or  urge  the 
staple  gun  in  a  particular  lateral,  vertical  or 
inclined  direction  relative  to  the  engaged  tissue  to 
achieve  disengagement.  It  is  further  noteworthy 
that  this  stripper  is  integral  with  the  forming 

55  blade,  so  that  no  additional  parts  are  required  to 
be  made  or  assembled.  The  staple  magazine  is 
normally  attached  to  the  lower  front  of  the  hous- 
ing  by  an  upward  movement  into  the  recess 
provided.  As  seen  in  Fig.  11a  the  line  of  staples  is 

60  guided  between  the  surfaces  32b  and  32c. 
A  key  feature  of  this  new  device  is  the 

descending  anvil  which  receives  and  guides  the 
staple  downward  and  then  supports  and 
stabilizes  it  during  closure.  Additional  stabiliza- 

65  tion  is  provided  by  the  forming  blade  and  the 

than  the  wire  thickness  to  ensure  full  rotation  of 
the  point,  in  this  invention  can  be  larger  than  the 
wire  thickness  (typically  1.2  t).  This  results  in  a 
substantial  reduction  in  the  force  required  to 
close  the  staple  which  has  important  ramifica- 
tions  in  other  areas  of  the  design.  By  reducing  the 
dimension  f,  the  points  of  the  staple  when  fully 
closed  can  be  made  to  touch  or  cross  providing 
overcrimp  which  significantly  improves  the 
staple's  reliability  of  piercing  the  skin  and  there- 
after  remaining  securely  emplaced.  Overcrimp 
means  a  staple  configuration  wherein  the  staple 
ends  point  slightly  upward  or  overlie  each  other 
rather  than  merely  point  co-axially  at  each  other 
while  separated. 

Fig.  9  is  a  sectional  view  corresponding  to  Figs. 
11  and  13a,  showing  the  lateral  relationship  of  the 
anvil,  forming  blade  and  front  edge  18  of  the 
housing.  In  Fig.  12a  the  anvil  lip  20t  has  width  WA; 
W  is  the  width  of  the  open  staple;  WP  is  the  width 
between  staple  points;  d  is  the  staple  wire  dia- 
meter;  and  1.2d  is  the  gap  between  the  anvil  lip 
edge  and  the  wall  of  the  notch  of  .the  forming 
blade.  Upon  descent  of  the  forming  blade  the 
staple  is  bent  and  the  staple  legs  lie  in  the  gap 
space. 

The  prevously  described  detent  and  spring  clip 
combination  15,  15a  or  equivalent  device,  pro- 
vides  an  audible  and/or  physical  indication  that 
handle  movement  has  progressed  a  predeter- 
mined  amount  and  the  staple  is  in  its  lowest 
position  ready  for  final  closure.  A  second  audible 
signal  may  be  provided  and  indicate  that  closure 
has  occurred,  i.e.,  that  the  staple  is  fully  closed 
and  released  from  the  device.  Accordingly,  with 
this  feature  the  surgeon  will  know  when  he  can 
still  release  the  handle,  return  the  staple  to  the 
gun  and  attend  to  other  matters  prior  to  re-using. 
To  an  extent  this  apparatus  is  reversible  in  that 
the  springs  within  the  housing  urge  the  pivoted 
handle  to  return  to  its  open  position. 

The  stripper  feature  referred  to  earlier  allows 
smooth  and  quick  separation  of  the  stapler  from  a 
stapler  after  closure  is  complete  and  the  staple 
legs  are  embedded  in  a  patient's  tissue.  As  indi- 
cated  in  Figs.  3  and  4  stripping  occurs  between 
phases  4  to  4a,  whereby  the  staple's  crossbar  is 
cammed  off  the  anvil's  lip.  Details  of  the  stripper 
are  seen  in  Figs.  11c  —  11f  wherein  the  foming 
blade's  lower  edge  130  is  bevelled  about  30°, 
while  adjacent  outer  parts  132  are  groove  con- 
cavely.  During  initial  phases  of  closure  the  form- 
ing  blade's  grooved  edges  132  engage  and  par- 
tially  capture  the  top  outer  edge  of  the  staple's 
crossbar,  such  capture  preventing  the  staple  from 
"rolling"  out  of  its  essentially  vertical  plane. 
Rolling  or  tipping  of  the  staple  is  not  uncommon 
in  prior  art  staples  when  the  staple  points  meet 
resistance  to  penetration  or  when  the  user  inad- 
vertently  moves  the  stapler  transversely  off  the 
plane  of  the  staple  while  the  points  have  pene- 
trated  tissue  and  the  crossbar  is  still  secured  to 
the  anvil. 

After  forcible  descent  of  the  forming  blade 
relative  to  the  anvil  causing  full  closure  of  the 
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comprising  a  forming  blade  spring  (28)  engaging 
and  constantly  urging  said  forming  blade  (24) 
toward  its  start  position,  thereby  urging  said  drive 
edge  (132)  away  from  said  anvil  lip  (20t)  to  define 

5  a  space  therebetween  to  afford  receiving  the 
staple  (34a)  on  said  lip  (20t)  from  said  magazine 
(30)  when  said  forming  blade  (24)  and  said  anvil 
(20)  are  in  their  respective  start  positions,  said 
anvil  spring  (26)  being  stronger  than  said  forming 

10  blade  spring  (28)  so  that  said  forming  blade 
spring  (28)  will  compress  as  said  forming  blade 
(24)  moves  to  its  engage  position  while  said  anvil 
spring  (26)  remains  uncompressed. 

4.  A  stapler  (10)  according  to  any  preceding 
15  claim  wherein  said  forming  blade  (24)  is  drivable 

by  said  trigger  (14)  from  said  close  position  to  a 
strip  position,  and  said  forming  blade  (24)  com- 
prises  a  bevelled  leading  edge  portion  (130) 
oriented  to  cam  the  closed  staple  (34a)  off  said 

20  anvil  lip  (20t)  during  motion  of  the  forming  blade 
(24)  from  said  close  position  to  said  strip  position 
while  said  anvil  (20)  remains  stationary. 

5.  A  stapler  (10)  according  to  any  preceding 
claim  in  combination  with  the  staple  (34a),  said 

25  staple  (34a)  comprising  a  continuous  wire  bend- 
able  from  said  open  to  closed  configurations,  said 
staple  (34a)  in  upright  orientation  having  a  top 
crossbar  (34t)  with  opposite  ends,  two  sides  (34s) 
depending  downward  from  the  ends  of  the  cross- 

30  bar  (34t)  respectively,  and  two  legs  (34I)  depend- 
ing  downward  from  ends  of  the  sides  (34s) 
respectively  and  terminating  in  pointed  ends 
(34p),  said  crossbar  (34t)  and  sides  (34s)  having 
upper  and  lower  surfaces,  the  sides  (34s)  of  the 

35  staple  (34a)  in  said  open  configuration  diverging 
from  each  other  and  the  legs  (34I)  of  the  staple 
(34a)  converging  toward  each  other. 

6.  A  stapler  (10)  according  to  any  preceding 
claim  wherein  said  trigger  (13)  has  a  drive  part 

40  (14c)  for  engaging  said  forming  blade  (24),  said 
trigger  being  urged  to  its  start  position  by  said 
forming  blade  (24)  when  said  forming  blade  (24) 
is  moved  from  its  engage  position  to  its  start 
position. 

45  7.  A  stapler  (10)  according  to  any  preceding 
claim  wherein  movement  of  said  trigger  (14), 
forming  blade  (24)  and  anvil  (20)  are  reversible 
from  their  start  positions  to  a  pre-cock  position  of 
the  forming  blade  (24)  just  before  forming  the 

so  staple  (34a)  to  its  closed  configuration,  the  stapler 
(10)  further  comprising  a  mechanism  (15,  15a)  for 
preventing  reversible  movement  of  said  trigger 
(14),  forming  blade  (24)  and  anvil  (20)  after  the 
pre-cock  position  is  reached  and  until  after  the 

55  forming  blade  (24)  has  continued  its  sequential 
movement  and  reached  its  end  position. 

Patentanspriiche 

60  1.  Chirurgische  Klammernahereinrichtung  (10) 
zum  Gebrauch  mit  mindestens  einer  Klammer 
(34),  die  von  einer  offenen  in  eine  geschlossene 
Form  biegbar  ist,  wobei  die  Einrichtung  ein 
Gehause  (12),  ein  Magazin  zum  Unterbringen  und 

65  Ausgeben  der  Klammer,  einen  AmbolS  (20)  mit 

housing.  A  principal  benefit  of  having  the  staple 
lowered  below  the  housing  before  closure  is  that 
the  staple  may  be  essentially  fully  visualized  from 
in  front,  above  and  beside  the  gun  before  and 
during  closure. 

The  detect  feature  illustrated  in  Fig.  10  allows 
the  trigger  to  move  reversibly  until  detect  15a 
which  is  spring  biased  leftward  in  the  direction  of 
arrow  15b,  is  cammed  rightward  by  cam  15c 
forcing  detent  15a  to  engage  projection  15.  After 
this  engagement  the  trigger  cannot  reverse,  but 
can  only  continue,  which  helps  prevent  a  double 
staple  feed  and  resultant  hang-up.  Upon  full 
squeezing  of  the  trigger  and  full  closure  and 
release  of  the  staple,  release  of  the  trigger  leads 
the  resilient  detent  to  return  by  and  be  cammed 
forward  by  cam  15c  so  that  detent  15a  and 
projection  15  will  not  engage.  Later,  upon  repeat 
of  the  cycle  detent  15a  is  again  cammed  rearward 
to  engage  element  15. 

Claims 

1.  A  surgical  stapler  (10)  for  use  with  at  least 
one  staple  (34)  that  is  bendable  from  an  open  to  a 
closed  configuration,  the  stapler  having  a  housing 
(12),  a  magazine  (30)  for  carrying  and  dispensing 
the  staple,  an  anvil  (20)  with  a  staple-supporting 
lip  (20t),  a  forming  blade  (24)  with  a  drive  edge 
(132)  for  engaging  and  bending  the  staple  on  the 
anvil  lip  from  its  open  to  its  closed  configuration, 
and  a  trigger  (14)  movable  between  start  and  end 
positions  for  driving  said  forming  blade  (24), 
characterized  in  that  said  anvil  (20)  is  movable 
between  a  start  position  where  said  lip  (20t) 
receives  and  supports  the  staple  from  said 
magazine  (30)  and  an  end  position  where  said 
anvil  (20)  is  dispgaced  from  the  magazine  (30),  the 
stapler  (10)  further  comprising  an  anvil  spring 
resiliency  urging  said  anvil  (20)  constantly  toward 
its  start  position,  said  forming  blade  (24)  being 
movable  by  said  trigger  (14)  sequentially  between 
(a)  a  start  position  in  which  the  anvil  is  also  in  its 
start  position,  (b)  an  engage  position  where  said 
drive  edge  (132)  of  the  forming  blade  (24) 
engages  and  captures  the  staple  (34a)  on  said 
anvil  lip  (20t)  while  the  anvil  (20)  remains  at  its 
start  position,  (c)  a  transport  condition  where  the 
forming  blade  (24),  the  anvil  (20)  and  the  captured 
staple  (34a)  are  driven  to  the  anvil's  end  position 
with  the  staple  (34a)  captured  between  said  lip 
(20t)  and  said  drive  edge  (132),  said  lip  (20t)  being 
constantly  urged  toward  said  drive  edge  (132)  of 
the  forming  blade  (24)  by  said  anvil  spring  (26) 
and  (d)  a  close  position  where  said  drive  edge 
(132)  of  the  forming  blade  (24)  bends  the  captured 
staple  (34a)  about  said  lip  (20t)  to  said  closed 
configuration  while  said  anvil  (20)  remains  at  its 
end  position. 

2.  A  stapler  (10)  according  to  claim  1  wherein  in 
the  end  position  of  said  anvil  (20)  said  anvil  lip 
(20t)  locates  the  captured  staple  (34a)  at  a  position 
spaced  from  said  housing  (12)  with  the  staple 
(34a)  exposed  and  visible. 

3.  A  stapler  (10)  according  to  claim  1  or  2  further 
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des  Formblechs  (24)  von  der  SchlieBstellung  in 
die  Abstreifstellung  die  geschlossene  Klammer 
(34a)  von  dem  AmboBrand  (20t)  abschiebt,  wobei 
der  AmboB  (20)  stillsteht. 

5  5.  Einrichtung  (10)  nach  einem  der  vorherge- 
henden  Anspruche  mit  einer  Klammer  (34a), 
bestehend  aus  einem  kontinuierlichen  Draht, 
welcher  aus  der  offenen  in  geschlossene  Formen 
biegbar  ist,  wobei  die  Klammer  (34a)  in  aufrechter 

10  Orientierung  eine  obere  Querstange  (34t)  auf- 
weist  mit  entgegengesetzten  Enden,  zwei 
Seitenteile  (34s),  die  von  den  Enden  der  Quer- 
stange  sich  jeweils  nach  unten  neigen  und  zwei 
Beine  (34I),  die  jeweils  von  den  Enden  der 

w  Seitenteile  nach  unten  hangen  und  in  spitze 
Enden  (34p)  auslaufen,  wobei  die  Querstange 
(34t)  und  die  Seitenteile  (34s)  obere  und  untere 
Oberflachen  aufweisen,  wobei  die  Seitenteile 
(34s)  der  Klammer  (34a)  in  der  offenen  Form 

20  voneinander  divergierend  und  die  Beine  (34I)  der 
Klammer  (34a)  zueinander  konvergierend  verlau- 
fen. 

6.  Einrichtung  (10)  nach  einem  der  vorherge- 
henden  Anspruche,  dadurch  gekennzeichnet,  daB 

25  der  Ausloser  (14)  einen  Antriebsteil  (14c)  zum 
Eingriff  mit  dem  Formblech  (24)  aufweist  und 
durch  das  Formbleck  (24)  in  seine  Startstellung 
gedriickt  wird,  wenn  dieses  von  seiner  Aufnah- 
mestellung  in  seine  Startstellung  bewegt  wird. 

30  7.  Einrichtung  (10)  nach  einem  der  vorherge- 
henden  Anspruche,  dadurch  gekennzeichnet,  daB 
die  Bewegung  von  Ausloser  (14),  Formblech  (24) 
und  AmboB  (20)  von  ihren  Startstellungen 
umsteuerbar  ist  in  eine  Wartestellung  des  Form- 

35  blechs  (24)  knapp  bevor  dieses  die  Klammer  (34a) 
in  ihrer  geschlossenen  Form  biegt,  und  daB  ein 
Mechanismus  (15,  15a)  vorgesehen  ist  zum  Ver- 
hindern  der  Umsteuerbewegung  von  Ausloser 
(14),  Formblech  (24)  und  AmboB  (20)  nach  Errei- 

40  chen  der  Wartestellung  bis  das  Formblech  (24) 
seine  Bewegungen  fortgesetzt  und  seine  Endstel- 
lung  erreicht  hat. 

einerm  die  Klammer  abstiitzenden  Rand  (20t),  ein 
Formblech  (24)  mit  einem  Treibrand  (132)  zum 
Ergreifen  und  Biegen  der  Klammer  a  dem 
AmbolSrand  von  der  offenen  in  die  geschlossene 
Form,  und  eine  Ausloser  (14),  der  zwischen  Start- 
und  Endstellungen  bewegbar  ist,  zum  Antreiben 
des  Formblechs  (24)  aufweist,  dadurch  gekenn- 
zeichnet,  daB  der  AmboB  (20)  zwischen  einer 
Startstellung,  wo  der  Rand  (20t)  die  Klammer  von 
dem  Magazin  (30)  aufnimmt  und  abstutzt,  und 
einer  Endstellung,  wo  der  AmboB  (20)  von  dem 
Magazin  (30)  entfernt  ist,  bewegbar,  ist,  daB  die 
Einrichtung  (10)  eine  AmboBfeder  besitzt,  die  den 
AmboS  (20)  standig  federnd  in  seine  Startstellung 
druckt  und  daB  das  Formblech  (24)  durch  den 
Ausloser  (14)  nacheinander  bewegbar  ist 
zwischen 

a)  einer  Startstellung,  in  der  der  AmboB  (20) 
sich  ebenfalls  in  seiner  Startstellung  befindet, 

b)  einer  Aufnahmestellung,  wo  der  Treibrand 
(132)  des  Formblechs  (24)  die  Klammer  (34a)  auf 
dem  AmboBrand  (20t)  aufnimmt  und  erfaBt,  wah- 
rend  der  AmboB  (20)  in  seiner  Startstellung 
bleibt, 

c)  einem  Tansportzustand,  wo  das  Formblech 
(24),  der  AmboB  (20)  und  die  erfaBte  Klammer 
(34a)  in  die  Endstellung  des  AmboB  bewegt 
werden  mit  der  ergriffenen  Klammer  (34a) 
zwischen  dem  rand  (20t)  und  dem  Treibrand 
(132),  wobei  der  Rand  (20t)  standig  gegen  den 
Treibrand  (132)  des  Formblechs  (24)  durch  die 
AmboBfeder  (26)  gedriickt  wird,  und 

d)  einer  SchlieSstellung,  wo  der  Treibrand  (132) 
des  Formblechs  (24)  die  erfaGte  Klammer  (34a) 
urn  den  Rand  (20t),  zu  der  geschlossenen  Form 
biegt,  wahrend  der  AmoB  (20)  in  seiner  Endstel- 
lung  bleibt. 

2.  Einrichtung  (10)  nach  Anspruch  1,  dadurch 
gekennzeichnet,  daB  in  der  Endstellung  des 
Ambosses  (20)  der  AmboBrand  (20t)  die  erfaBte 
Klammer  (34a)  in  einer  Stellung  halt,  in  der  sie  in 
einem  Abstaned  vom  Gehause  (12)  frei  und  sicht- 
bar  ist. 

3.  Einrichtung  (10)  nach  Anspruch  1  oder  2, 
dadurch  gekennzeichnet,  daB  eine  Formblechfe- 
der  (28)  das  Formblech  824)  erfaBt  und  standig  in 
seine  Startstellung  druckt,  wobei  sie  den  Trei- 
brand  (132)  von  dem  AmboBrand  (20t)  wegdriickt 
unter  Bildung  eines  dazwischen  befindlichen 
Zwischenraums,  urn  die  Klammer  (34a)  aus  dem 
Magazin  (30)  auf  dem  Rand  (20t)  aufzunehmen, 
wenn  das  Formblech  (24)  und  der  AmboB  (20)  in 
ihrer  jeweiligen  Startstellung  sind,  wobei  die 
AmboBfeder  (24)  starker  ist  als  die  Formblechfe- 
der  (28),  so  daB  die  Formblechfeder  (28)  zusam- 
mengepreBt  wird,  wenn  das  Formblech  (24)  sich 
in  seine  Aufnahmestellung  bewegt,  wahrend  die 
AmboBfeder  826)  nicht  zusammengepreBt  wird. 

4.  Einrichtung  (10)  nach  einem  der  vorherge- 
henden  Anspruche,  dadurch  gekennzeichnet,  daB 
das  Formblech  (24)  durch  den  Ausloser  (14)  von 
der  SchlieBstellung  in  eine  Abstreifstellung 
bewegbar  ist,  wobei  das  Formblech  (24)  einen 
abgeschragten  Fiihrungsteil  (130)  besitzt,  der  so 
ausgerichtet  ist,  daB  er  wahrend  der  Bewegung 

Revendications 

1.  Dispositif  d'agrafage  chirurgical  (10)  destine 
a  etre  utilise  avec  au  moins  une  agrafe  (34)  qui 
peut  etre  courbee  d'une  configuration  ouverte  a 
une  configuration  fermee,  le  dispositif  d'agrafage 
possedant  un  carter  (12),  un  magasin  (30)  pour 
contenir  et  delivrer  I'agrafe,  une  enclume  (20) 
avec  une  levre  (20t)  portant  I'agrafe,  une  lame  de 
forme  (24)  avec  une  arete  de  guidage  (132)  pour 
saisir  et  courber  I'agrafe  sur  la  levre  de  I'enclume 
de  sa  configuration  ouverte  a  sa  configuration 
fermee,  et  une  gachette,  (14)  qui  peut  etre  depla- 
cee  entre  une  position  de  depart  et  une  position 
finale  pour  commander  ladite  lame  de  forme  (24), 
caracterise  en  ce  que  ladite  enclume  (20)  peut  se 
deplacer  entre  une  position  de  depart  ou  ladite 
levre  (20t)  regoit  I'agrafe  dudit  magasin  (30)  et  la 
supporte  et  une  position  finale  ou  ladite  enclume 
(20)  est  ecartee  du  magasin  (30),  que  le  dispositif 
d'agrafage  chirurgical  (10)  comprend  de  plus  un 
ressort  d'enclume  exergant  constamment  une 
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dee  par  ladite  gachette  (14)  de  ladite  position  de 
fermeture  a  une  position  de  decrochage,  et  que 
ladite  lame  de  forme  (24)  comprend  und  zone  de 
guidage  a  record  biseaute  (130)  oriente  defagon  a 
repousser  I'agrafe  fermee  (34a)  de  ladite  levre 
d'enciume  (20t)  pendant  le  deplacement  de  la 
lame  de  forme  (24)  de  ladite  position  de  fermeture 
vers  ladite  position  de  decrochage  alors  que 
ladite  enclume  (20)  reste  stationnaire. 

5.  Dispositif  d'agrafage  (10)  selon  I'une  quel- 
conque  des  revendications  1  a  4,  combine  a 
I'agrafe  (34a),  caracterise  en  ce  que  ladite  agrafe 
(34a)  comprend  un  fil  continu  qui  peut  etre  courbe 
de  ladite  configuration  ouverte  a  des  configura- 
tions  fermees,  ladite  agrafe  (34a)  en  position 
verticale  ayant  une  traverse  superieure  (34t)  avec 
des  extremites  opposees,  deux  cotes  (34s)  des- 
cendant  a  partir  des  extremites  respectives  de  la 
traverse  (34t),  et  deux  branches  (34I)  descendant 
a  partir  des  extremites  respectives  des  cotes  (34s) 
et  se  terminant  en  extremites  pointues  (34p), 
ladite  traverse  (34t)  et  lesdits  cotes  (34s)  ayant  des 
surface  superieures  et  inferieures,  les  cotes  (34s) 
de  I'agrafe  (34a)  divergeant  I'un  de  I'autre  et  les 
branches  (34I)  de  I'agrafe  (34a)  convergeant  I'une 
vers  I'autre  dans  ladite  configuration  ouverte. 

6.  Dispositif  d'agrafage  (10)  selon  I'une  quel- 
conque  des  revendications  1  a  5,  caracterise  en  ce 
que  ladite  gachette  (14)  a  un  organe  de  com- 
mande  (14c)  pour  entrer  en  contact  avec  ladite 
lame  de  forme  (24),  ladite  detente  etant  poussee 
vers  sa  position  de  depart  par  ladite  lame  de 
forme  (24)  lorsque  ladite  lame  de  forme  (24)  est 
deplacee  de  sa  position  de  saisie  vers  sa  position 
de  depart. 

7.  Dispositif  d'agrafage  (10)  selon  I'une  quel- 
conque  des  revendications  1  a  6,  caracterise  en  ce 
que  les  mouvements  de  ladite  cachette  (14),  de 
ladite  lame  de  forme  (24)  et  de  I'enclume  (20)  sont 
reversibles  depuis  leur  position  de  depart  jusqu'a 
une  position  armee  de  la  lame  de  forme  (24)  juste 
avant  de  donner  a  I'agrafe  (34a)  la  forme  de  sa 
configuration  fermee,  et  que  le  dispositif  d'agra- 
fage  (10)  comprend  de  plus  un  mecanisme  (15, 
15a)  pour  empecher  le  mouvement  reversible  de 
ladite  gachette  (14)  lame  de  forme  (24)  et  enclume 
(20)  apres  que  la  position  armee  est  atteinte  et 
jusqu'a  ce  que  la  lame  de  forme  a  continue  son 
mouvement  sequentiel  et  atteint  sa  position 
finale. 

poussee  elastique  sur  ladite  enclume  (20)  en 
direction  de  sa  position  de  depart,  que  ladite  lame 
de  forme  (24)  peut  etre  deplacee  sequentielle- 
ment  par  ladite  gachette  (14)  entre  a)  une  position 
de  depart  dans  laquelle  I'enclume  est  egalement 
dans  sa  position  de  depart,  b)  une  position  de 
saisie  ou  ladite  arete  de  guidage  (132)  de  la  lame 
de  forme  (24)  saisit  et  capture  I'agrafe  (34a)  sur 
ladite  levre  d'enciume  (20t)  pendant  que  I'en- 
clume  (20)  reste  dans  sa  positon  de  depart,  c)  un 
regime  de  transport  ou  la  lame  de  forme  (24), 
I'enclume  (20)  et  I'agrafe  capturee  (34a)  sont 
conduites  vers  la  position  finale  de  I'enclume, 
I'agrafe  (34a)  etant  capturee  entre  ladite  levre 
(20t)  et  ladite  arete  de  guidage  (132),  ladite  levre 
(20t)  etant  constamment  poussee  en  direction  de 
ladite  arete  de  guidage  (132)  de  la  lame  de  forme 
(24)  par  ledit  ressort  d'enciume  (26),  et  d)  une 
position  de  fermeture  oil  ladite  arete  de  guidage 
(132)  de  la  lame  de  forme  (24)  courbe  I'agrafe 
capturee  (34a)  autour  de  ladite  levre  (20t)  dans 
ladite  configuration  fermee  pendant  que  ladite 
enclume  (20)  reste  dans  sa  position  finale. 

2.  Dispositif  d'agrafage  chirurgical  (10)  selon  la 
revendication  1,  caracterise  en  ce  que  dans  la 
position  finale  de  ladite  enclume  (20),  ladite  levre 
d'enciume  (20t)  place  I'agrafe  capturee  (34a)  dans 
une  position  ecartee  dudit  carter  (12),  I'agrafe  34a 
etant  exposee  et  visible. 

3.  Dispositif  d'agrafage  chirurgical  selon  I'une 
des  revendications  1  ou  2,  caracterise  en  ce  qu'il 
comprend  un  ressort  (28)  de  lame  de  forme  en 
prise  avec  ladite  lame  de  forme  (24)  et  exergant 
constamment  sur  elle  une  poussee  en  direction 
de  sa  position  de  depart,  repoussant  cfsi  ladite 
arete  de  guidage  (132)  de  ladite  levre  d'enclude 
(20t)  pour  definir  un  espace  entre  les  deux  pour 
permettre  de  recevoir  I'agrafe  (34a)  dudit  maga- 
zine  (30)  sur  ladite  levre  (20t)  lorsque  ladite  lame 
de  forme  (24)  et  ladite  enclume  (20)  sont  dans 
leurs  positions  de  depart  respectives,  ledit  ressort 
d'enciume  (26)  etant  plus  fort  que  ledit  ressort 
(28)  de  la  lame  de  forme  de  sorte  que  ledit  ressort 
de  la  lame  de  forme  va  se  comprimer  pendant 
que  ladite  lame  de  forme  (24)  se  deplace  vers  sa 
position  de  saisie,  alors  que  ledit  ressort  d'en- 
ciume  (26)  reste  non  comprime. 

4.  Dispositif  d'agrafage  chirurgical  (10)  selon 
I'une  des  revendications  1  a  3,  caracterise  en  ce 
que  ladite  lame  de  forme  (24)  peut  etre  comman- 
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