
SURGICAL STAPLER APPARATUS HAVING PIVOTALLY RELATED STAPLE HOLDER AND ANVIL
This invention relates to surgical stapling apparatus, and more
particularly to surgical stapling apparatus for substantially
simultaneously driving a plurality of surgical staples through body tissue
and against an anvil to produce an array of crimped staples in the body
tissue. Surgical staplers in which a plurality of surgical staples are
driven substantially simultaneously from a staple holder to produce an
array.of staples in body tissue are known. Typically these staplers include
a staple holder disposed on one side of the tissue to be stapled, an anvil
parallel to the staple holder on the other side of the tissue to be
stapled, means for linearly translating the staple holder and the anvil
toward one another so that the tissue is clamped between them, and means
for driving the staples from the staple holder so that the ends of the
staples pass through the tissue and are crimped against the anvil, thereby
producing an array of finished staples in the tissue. In common use are
staplers in which the staple holder and anvil comprise a disposable
cartridge removably mounted in or on a permanent actuator for supporting
and actuating the cartridge. The cartridge is disposable after a single
use. The permanent actuator is reusable in the same surgical procedure
after reloading with a fresh cartridge, and is reusable in    -2- another
surgical procedure after cleaning, sterilizing and reloading. Because of
the difficulty and expense of cleaning and sterilizing surgical
instruments, there is 5 increasing interest in and demand for disposable
surgical instruments.  This is especially true of surgical instruments
having a number of moving parts such as the 



surgical stapler actuators mentioned above. On the other hand, the
actuators in prior surgical staplers have 10 generally been required to
withstand relatively large forces associated with clamping the tissue to be
stapled and driving a plurality of staples through the tissue, while at the
same time providing the precise alignment between the staple holder and
anvil which is required for 15 proper staple formation.   These
requirements have typically necessitated very rigid actuator structures
including substantial numbers of precision parts made of relatively
expensive materials such as stainless steel. Such structures are generally
not economically disposable. 20          Although instruments of the type
described above are available for performing several different types of
surgical stapling procedures requiring instruments and staple arrays of
various configurations, an illustrative type of instrument is the so-called
25 thoracic-abdominal surgical stapler, which is typically used for forming
a row of staples laterally through hollow body organs such as the thorax,
trachea, stomach, or intestines.     Staplers of this type generally have a
U-shaped structure at the distal 30 end of the instrument which is
positioned    -3- around the tissue to be stapled.  The anvil, which in
this type of instrument is a longitudinal member, is mounted on the distal
leg of the U-shaped structure, while the staple holder is mounted relative
to the proximal leg of the structure. A knob at the proximal end of the
instrument allows the staple holder to be translated toward the anvil to
clamp the tissue between the opposing faces of the anvil and the staple
holder. Thereafter, a handle mechanism also associated with the proximal
portion of the instrument is operated to simultaneously drive all of the
staples out of the staple holder through the 



tissue and against the anvil. When the tissue has thus been stapled, the
clamping knob is operated again to retract the now empty staple holder,
thereby releasing the tissue from the instrument. A problem associated with
instruments of this type (and to various degrees with other similar types
of surgical staplers) is that the large forces acting on the U-shaped
structure at the distal end of the instrument as a result of clamping the
tissue in that structure and simultaneously driving a large number of
staples between the parallel legs of that structure can cause the structure
to deform. In particular, the parallel legs of the U-shaped structure may
be forced apart and thereby lose their parallelism. The distal leg of the
U-shaped structure may also be shifted longitudinally relative to the
proximal leg as a result of deformations in the base of the U-shape and
elsewhere in the structure, These deformations or strains in the U-shaped
structure can occasionally cause the staple holder and the anvil to become
misaligned to such a degree that the anvil no longer crimps some or all of
the staples properly. The improperly crimped staples may not adequately
staple the tissue and/or may injure the tissue. It is therefore an.
object of this invention to provide surgical stapling apparatus of the type
described above in which misalignment of the staple holder and    -4- anvil
due to deformation of the associated support structure is substantially
reduced or eliminated. According to one aspect of the present invention
there is provided a surgical staple cartridge for use 5 with an actuator
assembly including a rigid frame having a U- or V- shaped portion for
simultaneously forming a plurality of'surgical staples in body tissue
comprising: an anvil member for clinching surgical staples driven 



against it; a staple holder pivotally connected to the 10 anvil member
adjacent one end of the anvil member, the staple holder containing a
plurality of surgical staples and including staple driving means for
simultaneously driving all of the staples from the staple holder, and means
associated with the anvil member adapting the 15 anvil member to be fixedly
mounted on the rigid. frame adjacent one leg of the U- or V- shaped portion
with the staple holder being pivotable in use of the cartridge from a
position adjacent the second leg of the U- or V- shaped portion to a tissue
clamping position 20 adjacent the anvil. According to  another aspect of
the invention there is provided a surgical stapler for simultaneously
forming a plurality of surgical staples in body tissue comprising: an anvil
member, an staple holder pivotally 25 mounted adjacent  one end of the
anvil member, the staple holder containing a plurality of surgical staples
and including means for simultaneously driving the staples from the staple
holder; a support structure rigidly supporting the anvil member; and
actuator means connected 30 to the support structure for pivoting the
staple holder toward the anvil and for actuating the means for driving the
staple from the staple holder. As later described by way of example, the
staple holder is pivotally mounted relative to the anvil so that 35 the
staple holder travels with the anvil during any deformation or deflection
of the anvil and is thereby always properly aligned with the anvil. Proper
alignment    between the staple holder and anvil is thereby maintained
primarily by these elements themselves. A high degree of rigidity and
precision in the remainder of the apparatus (i.e., the actuator portion of
the apparatus) 5 is therefore less important, and that portion of the
apparatus can be made of less expensive materials and 



with less stringent manufacturing tolerances. This substantially reduces
the cost of the apparatus, making it possible to produce the apparatus as
an economically 10 disposable item if desired. Further features of the
invention, its nature and various advantages will be more apparent from the
accompanying drawings, and the following detailed description of the
invention.  In the drawings: 15          Figure 1 is a perspective view of
a first illustrative embodiment of thoracic-abdominal surgical stapler
apparatus constructed in accordance with the invention. Figure 2 is an
elevational view, partly cut 20 away, of the apparatus of Figure 1 prior to
use. Figure 3 is a perspective view, partly cut away, of a part of the
apparatus of Figure l prior to use. Figure 4 is a view similar to Figure 2
showing 25 the apparatus in use with tissue clamped and ready for stapling.
6 Figure 5 is an enlarged elevational sectional view of a part of the
apparatus of Figure 1 showing how the apparatus is operated to clamp the
tissue to be stapled. Figure 6 is a view similar to Figure 5 showing the
condition of the apparatus with the tissue clamped and ready to be stapled.
Figure 7 is a view similar to Figures 5 and 6 showing how the apparatus
operates to staple the clamped tissue. Figure 8 is a view similar to
Figures 5-7 showing how the tissue is released from the apparatus after it
has been stapled. Figure 9 is a sectional view taken along the 



line 9-9 in Figure 6. Figure 10 is a sectional view taken along the line
10-10 in Figure 6. Figure 11 is a simplified elevational view of a portion
of typical prior art thoracic-abdominal surgical stapler apparatus
illustrating the type of structural deformations which may occur in such
apparatus during use. Figure 12 is a simplified elevational view of a
portion of thoracic-abdominal surgical stapler apparatus constructed in
accordance with the principles of this invention illustrating the type of
structural deformations which may occur in such apparatus during use.
Figure 13 is a perspective view of a part of a second illustrative
embodiment of thoracic-abdominal surgical stapler apparatus constructed in
accordance with the invention. Figure 14 is an elevational sectional view
of the apparatus of Figure 13. Figure 15 is a sectional view taken along
the line 15-15 in Figure 14. Figure 16 is a sectional view taken along the
line 16-16 in Figure 14.    7 Figure 17 is a view of the bottom of the
apparatus shown in Figure 14. Figure 18 is a perspective view of a third
illus- trative embodiment of thoracic-abdominal surgical stapler apparatus
constructed in accordance with the invention. Figure 19 is an end view of
the apparatus of Figure 18. Figure 20 is an elevational sectional view of
the apparatus of Figure 18 showing operation of the apparatus to clamp the
tissue in the stapler. Figure 21 is a view similar to Figure 20 showing 



operation of the apparatus to staple the clamped tissue. Figure 22 is a
sectional view taken along the line 22-22 in Figure 20. Detailed
Description of the Invention Although the principles of the invention are
applicable to other similar types of surgical stapler- apparatus,
the-invention will be clearly understood from an explanation of its
application to thoracic-abdominal surgical stapler apparatus of the type
mentioned above. The invention is also applicable to both permanent and
disposable apparatus. Accordingly, the invention will first be illustrated
in a totally disposable embodiment. Later, a second illustrative embodiment
in which a dispos- able cartridge comprising a staple holder and an anvil
is mounted in a permanent instrument will be described. And finally, a
third illustrative embodiment which is again totally disposable but which
has a different actuator for the staple holder and anvil assembly will be
described. I.  First Illustrative Embodiment: Disposable Instrument with
Lever Operated Actuator A.  Overall Construction and Operation Figures 1-10
show a first illustrative embodiment of the invention in which the entire
apparatus is disposable    after use in a single surgical stapling
procedure and in which the apparatus is lever actuated. As shown for
example in Figure 1, illustrative instrument 10 includes handle 20 adjacent
the proximal end of the instrument, a longitudinal connecting structure 30
substantially perpendicular to handle 20, and an open U-shaped or V-shaped
support structure 40 at the distal end of connecting structure 30. As is
better seen in Figure 2, support structure 40 comprises a proximal leg 42,
a distal leg 44, and a base 46 joining one end of each of legs 42 and 44.
Support structure 40 lies in a 



plane substantially parallel to the longitudinal axis of connecting
structure 30. The longitudinal axis of each of legs 42 and 44, however, is
transverse to the longitu- dinal axis of connecting structure 30.  In use,
the instrument is positioned relative to the tissue 12 to be stapled (e.g.,
a tubular organ such as the thorax) so that the tissue is generally between
legs 42 and 44 and transverse to the plane of support structure 40. As is
more clearly seen in Figure 2, a pivoting staple holder and anvil assembly
50 is mounted on the distal leg 44 of support structure 40. Assembly 50
includes an anvil portion 52 rigidly mounted on leg 44, and a staple holder
portion 60. pivotally mounted on anvil portion 52 by means of pivotal axis
62 adjacent the base 46 of support structure 40. (Although pivotal axis 62
may allow solely pivotal motion, in the preferred embodiment shown in the
drawing the arrangement of pivotal axis 62 also allows a limited amount of
motion of the staple holder perpendicular to the staple holder surface 64
opposite the anvil as described in detail below. This is the function of
elongated aperture 61 shown in broken lines in Figure 2. For purposes of
the immediate overall description of the apparatus, however, it will be
sufficient to assume that pivotal axis 62 allows purely pivotal motion.)
Anvil member 54 is mounted on anvil portion 52 so that it faces staple
holder 60.  Except for pivotal    axis 62, staple holder 60 is otherwise
unsupported in the apparatus, although it is guided between the two
substan- tially parallel plates 40a and 40b which make up support structure
40 (see Figure 9). Staple holder 60 is normally biased away from anvil 54
by leaf spring 56 (Figure 5) between elements 52 and 60. In the normally
open position shown in Figure 2, assembly 50 can readily receive tissue 12
to be stapled between anvil 54 and the opposite face 64 of staple holder 60
(see also Figure 1). 



When the tissue is in place between anvil 54 and staple holder 60, pivoting
clamp actuator 70 is pivoted counter-clockwise about its pivotal axis 72 as
shown in Figure 5. This causes camming surface 74 on the distal end of
actuator 70 to pivot staple holder 60 clockwise about its pivotal axis 62,
thereby gradually clamping tissue 12 between anvil 54 and the opposing
surface 64 of staple holder 60. When actuator 70 has been fully pivoted
counter- clockwise so-that it is substantially parallel to the longitudinal
axis of connecting structure 30 as shown, for example, in Figures 4 and 6,
the distal end of camming surface 74 latches in detent 65 in the proximal
side of staple holder 60. Tissue 12 is then firmly clamped between anvil 54
and opposing staple holder surface 64. Staple holder 60 and anvil 54 are
substantially parallel, and the appropriate spacing is maintained between
anvil 54 and surface 64 by pivotal axis 62 and spacer member 66 on the side
of staple holder 60 opposite axis 62. Spacer member 66 performs its
function by contacting the adjacent portion of anvil 54.. Proper alignment
of staple holder 60 and anvil 54 is aided by alignment pin 80 (Figure 6)
which extends through the side of staple holder 60 opposite pivotal axis 62
and into alignment aperture 58 in anvil assembly 52 when staple holder 60
is pivoted parallel to anvil 54. Also when actuator 70 is fully pivoted
counter- clockwise as shown in Figures 4 and 6, drive pin 76,    l0 which
is carried by 'actuator 70, is aligned with drive pin 90 in the proximal
section of connecting structure 30. The distal end of drive pin 76 then
extends into the proximal side of staple holder 60 and is adjacent the
proximal surface of staple driving assembly 68 (Figure 6). in the staple
holder. Safety latch 100 (Figure 4), which 



normally keeps actuator lever 110 pivoted counter-clockwise away from
handle 20, is now released by pivoting it clockwise down to the broken line
position shown in Figure 4. Lever 110 can now be pivoted clockwise about
pivotal axis 112 toward handle 20 (i.e., by squeezing it toward the handle
with the fingers of the hand holding the handle) to actuate the staple
driving mechanism. When lever 110 is pivoted clockwise as just described,
the end of lever 110 inside the proximal end of connecting structure 30
contacts head 92 on the proximal end of drive pin 90 and drives pin 90 in
the distal direction. The distal end of pin 90 in turn contacts head 78 on
the proximal end of drive pin 76 and drives that pin in the distal
direction (see Figure 7). The distal end of pin 76 contacts the proximal
surface of staple driving assembly 68, thereby driving that assembly in the
distal direction and causing it to drive staples 120 out of staple holder
60, through tissue 12, and against anvil 54.  Anvil 54 crimps the staples
so that they will remain in and hold the tissue. When the staples have thus
been crimped, lever 110 is released and returns to its original position
under the influence of compression coil return spring 94 (Figures 2 and 4)
located around the proximal end of drive pin 90 between head 92 and surface
32 in connecting structure 30. The stapling of the tissue is now complete
and all that remains to be done is to remove the stapled tissue from the
instrument. This is accomplished as shown in Figure 8 by pressing down on
the proximal end 132 of clamp release toggle 130. Clamp release toggle 130
is pivotally mounted on pivotal axis 134 and is located so    that its
distal end 136 extends under the proximal end 138 of clamp actuator 70.
When the proximal end 132 of clamp release toggle 130 is pressed down, the
distal end of the toggle raises the proximal end 138 of clamp actuator 70, 



thereby pivoting clamp actuator 70 clockwise and releasing the pressure of
cam surface 74 on staple holder 60. Staple holder 60 then pivots
counter-clockwise about pivotal axis 62 in response to the pressure of leaf
spring 56.  With staple holder 60 thus pivoted back away from anvil
assembly 52, the stapled tissue 12 can be readily removed from the
instrument. B.   The Actuator Assembly Instrument 10 may be thought of as
having two major components:  (1) an actuator assembly comprising handle
20, connecting structure 30, and support structure 40, and (2) staple
holder and anvil assembly 50. Additional details regarding assembly 50 are
provided in section C below.  Similarly, additional details regarding the
clamping and staple driving mechanisms which form part of the actuator
assembly are provided in section D below. Preliminarily, however,
consideration will be given here to some details of the construction of the
remainder of the actuator assembly. In order to make instrument 10 easily
and economically disposable, as much of the instrument as possible is
preferably made of relatively inexpensive materials such as plastic.
Preferably only those parts of the instrument which are subject to high
stresses are made of metal. With the foregoing in mind, the basic elements
of support structure 40 are two spaced substantially parallel metal plates
40a and 40b (see, for example, Figures 1 and 9).  The basic elements of
handle 20, on the other hand, are fixed handle member 22 and pivotal
actuator lever 110, both principally of plastic. The plastic of handle
member 22 is joined to the metal of    plates 40a and 40b along connecting
structure 30.  Plates 40a and 40b extend proximally back from support
structure 40 along connecting structure 30 where they are substantially 



enclosed in and bonded to an outer shell 36 of plastic (see Figures 1, 9,
and 10).  Shell 36 is integral with plastic handle member 22. Anvil portion
52 of assembly 5O is rigidly mounted between the distal legs 44 of plates
40a and 40b. Staple holder 60 is pivotally mounted on one end of anvil
portion 52 between proximal legs 42 of plates 40a and 40b. Clamp actuator
70 and clamp release toggle 130 are also pivotally mounted between the
portions of plates 40a and 40b which extend into connecting structure 30.
Plates 40a and 40b support the respective opposite ends of the pivotal axes
72 and 134 of elements 70 and 130 (see Figures 3, 9, and 10). Also, near
the proximal ends of plates 40a and 40b, these plates support the
respective opposite ends of pivotal axis 112 of actuator lever 110 (see
Figure 4). Actuator lever 110 contains a metal core 114 (Figures 2 and 4)
by which lever 110 is mounted on pivotal axis 112 and which extends beyond
axis 112 to contact head 92 on drive pin 90. C.   The Staple Holder and
Anvil Assembly As best seen in Figure 9, anvil portion 52 of staple holder
and anvil assembly 50 has a base member 150 which is rigidly and
permanently mounted between the distal legs 44 of plates 40a and 40b by
rivets 48 (Figure 2) or comparable means. Anvil 54 is mounted on base
member 150 by being fitted or formed over an outwardly flared rail portion
152 (Figure 9) of base member 150. Anvil 54 has two parallel rows of staple
crimping pockets or.recesses 54a and 54b (see also Figure 3).  Each row of
anvil pockets 54a and 54b is aligned with a respective one of two parallel
rows of staples 120 in staple holder 60.  Two adjacent staple pockets in
each row are respectively aligned with the two points of each staple in the
associated row of    staples.  As best seen for example in Figure 5, anvil
54 also has a hole 54c for admitting the end of alignment 



pin 80 into aperture 58 in base member 150 when tissue is clamped in the
apparatus. At the other end of the anvil assembly, base member 150 has a
proximally extending tongue 154 (Figure 5) on which staple holder 60 is
pivotally mounted as mentioned above and described in more detail below.
Returning again to Figure 9, staple holder 60 is disposed between the
proximal legs 42 of plates 40a and 40b.  Staple holder 60 has an outer
housing 160 having a pair of tabs 162 (Figure 5) extending distally on each
side of tongue 154. Pivot pin 62 is retained in tongue 154 and extends from
each side of the tongue into an elongated aperture 61 in each of tabs 162
to provide the pivotal mounting for staple holder 60 on anvil portion 52.
Apertures 61 are elongated in a direction perpendicular to the distal
surface of staple holder 60 which contacts the tissue when tissue is
clamped in the apparatus (i.e., parallel to the staple driving direction).
The ends of pivot pin 62 are initially located in elongated apertures 61
near the proximal ends of those apertures as shown, for example, in Figures
2 and 3. As staple holder 60 closes on the tissue being clamped in- the
apparatus as shown in Figure 5, elongated apertures 61 allow the portion of
staple holder 60 adjacent pin 62 to translate linearly in the prox- imal
direction by a small amount as indicated by the arrow 63 in Figure 5. This
helps prevent the very fluid tissue being clamped from..flowing in the
direction away from pivotal axis 62 as assembly 50 closes by effectively
providing a small amount of linear clamping motion near the end of the
predominantly pivotal clamping motion.  The tissue is thereby distributed
more uniformly in the apparatus.  When assembly 50 is fully closed as shown
in Figure 6, the ends of pivot pin 62 bear on the distal ends of elongated
aper- tures 61, thereby cooperating with spacer member 66 to main- tain
staple holder 60 parallel to anvil portion 52.    



Returning once more to Figure 9, staple holding member 164 is mounted in
the distal side of housing 160. Staple holding member 164 has two parallel
rows of staple containing apertures 164a and 164b which are respectively
aligned with anvil pocket rows 54a and 54b. Each staple containing aperture
initially contains one staple 120, and the apertures are further aligned so
that one anvil pocket in the associated row of anvil pockets is opposite
each point of the staple in that aperture. Behind each staple 120 is a
staple pusher 166 slidably mounted in the apparatus (see also Figure 5).
The proximal ends of staple pushers 166 all contact transverse pusher
member 168 which is also slidably mounted in the apparatus. Elements 166
and 168 therefore comprise the staple driving assembly 68 in staple holder
60. Access to this staple driving assembly is through elongated slot 170 in
the proximal side of housing 160. Staple holder 60 is normally biased away
from anvil 54 as shown, for example, in Figure 2 by leaf spring 56.  As
seen in Figure 5, for example, one end of leaf spring 56 is mounted in
tongue 154 on anvil base member 150.  The other end of leaf spring 56 bears
on surface 172 inside staple holder 60. Staple holder 60 also carries
alignment pin 80. In order to prevent the end of alignment pin 80 from
partly obstructing the open end of assembly 50 when that assembly is open
and thereby presenting an obstacle and possible hazard to the tissue being
placed in or removed from the instrument, alignment pin 80 is reciprocally
mounted in staple holder 60 and provided with means for automatically
extending the pin when assembly 50 is closed and automatically retracting
the pin when assembly 50 is opened. As shown for example in Figure 3, the
proximal end of pin 80 is engaged by the slotted end 182 of leaf spring 180
which extends along the proximal side of housing 160 and is anchored at the
bottom of the housing (see Figure 5). Leaf spring 180 has an elongated slot
184  



which is generally co-extensive with slot 170 in housing 160. Leaf spring
180 also has a transverse recess which forms detent 65 for the distal end
of camming surface 74 when clamp actuator 70 is pivoted parallel to
connecting structure 30.  The proximal side of housing 164 may be
correspondingly relieved adjacent detent recess 65.  Leaf spring 180 is
arranged so that it is normally inclined away from the proximal side of
housing 160 in the direction toward pin 80 as shown, for example, in
Figures 2 and 3. In this condition, spring 180 holds pin 80 in the
retracted position so that the distal end of the pin does not project from
holder 60. When clamp actuator 70 is pivoted counter-clockwise as shown in
Figure 5 to close assembly 50, camming surface 74 first contacts the
central portion of spring 180 on both sides of slot 184.  This presses
spring 180 against the proximal side of housing 160 as assembly 50 begins
to close. The deflection of spring 180 causes pin 80 to move distally of
holder 60, thereby causing the distal.. end of pin 80 to project from
holder 60 toward anvil portion 52.  As assembly 50 continues to close, the
distal end of pin 80 enters alignment aperture 58. in anvil assembly 52 to
help keep staple holder 60 and anvil portion 52 aligned as described above.
If for any reason spring 180 does not fully seat against the proximal side
of housing 160, pin 80 can be pushed home into aperture 58 by pressing on
head 82 as indicated by the arrow 186 in Figure 6. When assembly 50 is
opened again as shown in Figure 8, camming surface 74 moves away from
spring 180, thereby allowing'spring 180 to move away from-the proximal
surface of housing 160 and retract pin 80. It should be noted that the
precise alignment between the staple guiding and staple forming elements
(i.e., staple holder 60 and anvil 54, respectively) which is required to
assure proper staple formation is provided entirely by assembly 50 itself.
The tolerance requirements 



for all other parts of the apparatus (i.e., the actuator)    are thereby
substantially reduced.  This greatly reduces the cost of the actuator and
makes possible the extensive use of relatively inexpensive materials in
that portion of the apparatus as described above. As in the case of the
remainder of the apparatus, preferably as much of staple holder and anvil
assembly 50 as possible is made of relatively inexpensive and economi-
cally disposable materials such as plastic, Thus anvil base member 150,
staple holder housing 160, and staple containing member 164 are all
preferably plastic. The other higher stress elements of assembly 50 such as
anvil 54, pivotal axis 62, staple driving assembly 68, align- ment pin 80,
and springs 56 and 180 are typically metal. D.   The Clamping and Staple
Driving Mechanism Clamp actuator 70 is normally pivoted transversely of
longitudinal structure 30 as shown, for example, in Figure 2 because
assembly 50 is normally held open by spring 56 and the proximal side of
staple holder 60 therefore tends to pivot actuator 70 clockwise. Prior to
use, drive pin 76 is retained in actuator 70 by beads 174a and 174b
respectively adjacent the proximal and distal sides of head 78 (see also
Figure 5). When it is desired to close assembly 50, the operator of the
instrument presses down on the proximal end 138 of actuator 70 as shown in
Figure 5, thereby pivoting actuator 70 counter-clockwise until it is
substan- tially parallel to connecting structure 30 (see Figure 6). As
actuator 70 pivots counter-clockwise, camming surface 74 presses against
spring 180, thereby causing spring 180 to press against the proximal side
of staple holder housing.160 and pivot staple holder 60 toward anvil
portion 52. As this takes place, the distal end of pin 76 passes through
slot 184 in spring 180 and enters slot 170 in housing 160. 



When actuator 70 is fully parallel to connecting struc- ture 30 as shown in
Figure 6, and assembly 50 is fully closed, pin 76 is substantially
perpendicular to transverse    pusher member 168 at approximately the
midpoint of that member.  Actuator 70 comes to rest in the position
parallel to connecting structure 30 when it contacts surface 34 in
connecting structure 30. Actuator 70 remains latched or locked in this
position by cooperation of camming surface 74 and detent 65. Also when
actuator 70 is in the position parallel to connecting structure 30, the
proximal end 138 of actuator 70 overlies the distal end 136 of toggle 130
and pivots the proximal end 132 of toggle 130 out from connecting structure
30. Pivoting actuator 70 parallel to connecting structure 30 also aligns
drive pin 76 with drive pin 90 as mentioned above (see also Figure 4).
Operation of lever 110 then causes pin 90 to drive pin 76 in the distal
direction as shown in Figure 7. The head 78 of pin 76 shears off bead 174b
and the proximal end of pin 76 then contacts transverse pusher member 168
in staple holder 60 and drives that member and all of staple pushers 166 in
the distal direction as indicated by the arrows 178 in Figure 7.  This
simultaneously drives all of staples 120 as described above. When the
staples have been driven and lever 110 has been released, drive pin 90
retracts so that the clamping of the tissue can be released as shown in
Figure 8 by depressing the proximal end 132 of toggle 130.  This pivots
actuator 70 clockwise to release the pressure of camming surface 74 on
spring 180. Staple holder 60 then pivots counter-clockwise in response to
the pressure of spring 56, thereby withdrawing the distal end of alignment
pin 80 from aperture 58. Spring 180 also flexes back away from the
proximal'side of housing 160, thereby retracting the distal end of pin 80
into staple holder 60 



and leaving the open side of assembly 50 unobstructed for easy removal of
the stapled tissue from the apparatus. In the interest of economical
disposability, clamp actuator 70 and toggle 130 are both preferably of
plastic. Drive pins 76 and 90 are typically metal.    E.   Operational
Advantages Figure 11 shows in solid lines a greatly simpli- fied
elevational view of the distal end of a prior art thoracic-abdominal
surgical stapler.  This instrument includes a frame 200 having a
square-cornered U-shaped end portion 210. As in the apparatus of the
present invention, the distal leg 214 of this end portion carries the anvil
portion of the apparatus. This leg is tied to the remainder of frame 200 by
base portion 216 and proximal leg 212. Staple holder 220 in this apparatus
is mounted so that it is axially reciprocal in frame 200. Staple holder 220
is translated toward leg 214 to clamp the tissue in the stapler between the
staple holder and the anvil. Thereafter, a staple driving mechanism, which
is also axially reciprocal in frame 200, is operated to simultaneously
drive a plurality of staples out of staple holder 220, through the clamped
tissue, and against the anvil carried by leg 214. The forces exerted in the
apparatus of Figure 11 to clamp the tissue and then simultaneously drive a
rela- tively large number of staples typically cause deflections. or
deformations of structure 210.  These deflections, greatly exaggerated for
clarity, are represented by the broken lines in Figure 11. As indicated by
these broken lines, the clamping and stapling forces in the apparatus tend
to push leg 214 away from staple holder 220 to the position 214'. Because
of the way leg 214 is supported relative to staple holder 220, leg 214
tends to be both shifted transversely down relative to its initial position
(deflection measurement A), and also angled out away from 



staple holder 220 in the direction toward the open side of U-shaped
structure 210 (deflection measurement B). Staple holder 220 may not be able
to completely conform to or follow the deflections of leg 214 because it is
supported principally for reciprocal motion by the portion of frame 200
remote from leg 214.  Accordingly, 'the above-mentioned deflections of leg
214 tend to cause    19 misalignment between the anvil and the staple
holder. Occasionally this misalignment may result in one or more staples
being improperly or incompletely formed because the ends of the staple do
not enter the anvil pockets properly.  Such improperly or incompletely
formed staples are highly undesireable because they may injure the tissue,
may not hold the tissue securely, and/or may become loose during or after
the surgical procedure. Figure 12 shows how the apparatus of the present
invention overcomes the above-described misalignment problems. As in Figure
11, the undeflected positions of the various elements are shown in full
lines and the deflected positions are shown in broken lines, with the
deflections being greatly exaggerated for purposes of illustration.  As in
the prior art apparatus, the tissue clamping and staple driving forces tend
to deflect support structure leg 44 downward and away from its initial
position to position 44'.  However, because staple holder 60 is mounted
entirely by pivotal connection 62 (which displaces to position 62')
adjacent one end of leg 44, staple holder 60 displaces with leg 44 to
position 60'. Accordingly, staple holder 60 always remains properly aligned
with the anvil mounted on leg 44, and the possibility that staples may be
improperly formed due to misalignment of the staple holder and anvil is
substantially reduced.  Staple holder 60 always remains properly spaced
from and parallel to the anvil by cooperation of pivotal axis 62 (in
contact with the distal ends of elongated apertures 61) and spacer 



member 66 at the respective opposite ends of staple holder 60. This is also
important .for proper staple formation. In addition to substantially
reduced potential for misalignment between the anvil and the staple holder,
the illustrative embodiment shown in Figures 1-10 can be economically
produced as a completely disposable item because of the extensive use of
relatively inexpensive materials and because of the much less stringent
manufac- turing tolerances for the actuator portion of the apparatus. By
making the apparatus entirely disposable after a    20 single use, all
difficulty and expense associated with cleaning and sterilizing between
uses is completely eliminated.  The embodiment shown in Figures 1-10 also
has the advantages that it is easier and faster to operate than many prior
art thoracic-abdominal staplers. Clamping and release of the tissue is
effected rapidly by levers 70 and 130 rather than by threaded mechanisms.
Alignment pin 80 also extends and retracts automatically when assembly 50
is first closed and later reopened. II. Second Illustrative Embodiment:
Permanent Actuator with Disposable Staple Holder and Anvil Cartridge
Figures 13-17 show an alternative embodiment of the invention which may be
basically the same as the first embodiment except that staple holder and
anvil assembly 50 is made as a disposable cartridge 250, while the
remainder of the instrument (i.e., the cartridge actuator) is made in a
permanent design which is capable of being cleaned, sterilized, and reused.
As can be seen in Figure 13, cartridge 250 is substantially identical to
assembly 50 in the embodiment described above, and the same reference
numbers are applied to the same parts in both embodiments. Thus cartridge
250 includes anvil portion 52 having staple 



holder 60 pivotally mounted at one end by means of pivotal axis 62. Anvil
portion 52 carries anvil member 54 (Figures 14 and 16), and staple holder
60 carries alignment pin 80 which is automatically extended and retracted
by operation of leaf spring 180 when the cartridge is in use in an
instrument.  The interior construction and operation of cartridge 250 may
be identical to that of assembly 50 and will not be described in detail
again. The actuator 230 with which cartridge 250 is used may be
substantially the same as the actuator portion of instrument 10, with the
possible exception that more permanent materials may be used for parts
which are typically plastic             in the disposable instrument.
Accordingly, the major portion of actuator 230 will be neither shown nor
described again.  Only the distal end portion 240 of actuator 230, which
differs slightly from the corresponding portion 40 of instrument 10, is
shown in Figures 13-17 and described in detail below.. As shown for example
in Figure 13, distal end portion 240 of actuator 230 is similar to the
correspond- ing portion 40 of instrumental, except that portion 240 is
designed to removably receive cartridge 250.  Struc- ture 240 is made up of
two spaced substantially parallel plates 40a and 40b which are connected at
the extreme distal end of the actuator by transverse plate 242. Structure
240 defines proximal leg 42, distal leg 44, and base 46, all respectively
similar to the corresponding portions of instrument 10. Anvil portion 52 of
cartridge 250 is designed to slide longitudinally into and out of leg 44 of
structure 240.  The distal side of anvil portion 52 has a distally
projecting retaining structure 252 which fits into slot 244 in plate 242
(see also Figures 14-16). Retaining structure 252 and slot 244 are designed
so that beads 254 (Figure 15) on retaining structure 252 seat in 



notches 246 in the sides of slot 244 when cartridge 250 is properly
positioned in the instrument.  At the same time, beads 248 on the inside
surfaces of leg 44 seat in aperture 256 in anvil portion 52.  Elements 246,
248, 254, and 256 therefore comprise detent means for releasably retaining
cartridge 250 in position in actuator 230. Laterally extending flanges 258
(Figures 13 and 16) on retaining structure 252 also help keep anvil portion
52 in position in leg 44 and thereby help hold cartridge 250 in the
actuator. As in instrument 10, when staple cartridge 250 is positioned in
actuator 230, staple holder 60 fits between plates 40a and 40b adjacent
proximal leg 42 (see Figure 17). Staple cartridge. 250 is operated in the
same way that assembly 50 in instrument 10 is operated to    clamp and
staple tissue inserted between anvil 54 and staple holder 60. When
cartridge 250 has been used, it is removed from actuator 230 by pulling
anvil portion 52 out of leg 44. The expended cartridge is discarded and
another cartridge is loaded in the actuator if additional stapling is
required during the surgical procedure.  When the surgical procedure is
complete, actuator 230 is cleaned and sterilized to prepare it for use in
another surgical procedure. It is to be understood that a cartridge 250 of
the type shown in Figures 13-17 can be used in actuators having many
designs other than the particular actuator design referred to above. For
example, cartridge 250 could be used in a screw operated actuator of the
type described below. Many actuators having combinations of screw and lever
operation are also known in the art and are adaptable for use with the
staple holder and anvil cartridge of this invention. Like assembly 50 in
instrument 10, the precise alignment of staple holder 60 and anvil 54 in
cartridge 250 



is maintained entirely by cartridge 250 itself.  This is particularly
advantageous when cartridge 250 is to be used with a permanent and reusable
actuator because the actuator then no longer requires precise tolerances.
The actuator is therefore more tolerant of possibly rough handling during
cleaning, sterilizing, and storage. III. Third Illustrative Embodiment:
Disposable Instrument with Screw Operated Actuator Figures 18-22 show
another illustrative embodiment of the invention in which a staple holder
and anvil assembly similar to those described above is actuated by a screw
actuator.  This apparatus may be made either as a completely disposable
unit analogous to the first embodiment described above, or a disposable
staple holder and anvil cartridge similar to cartridge 250 may be removably
mounted in an actuator of permanent and reusable design    in a manner
analogous to the second embodiment described above.  For purposes of
illustration it will be assumed that the apparatus of this embodiment is
entirely disposable, and it will be readily apparent from the description
given herein how this apparatus can be modified to comprise a permanent
actuator for accepting disposable cartridges. As shown for example in
Figure 18, the thoracic- abdominal stapler 310 of this embodiment includes
handle portion 320 at the proximal end of the apparatus, staple holder and
anvil assembly 50 at the distal end of the apparatus, open U-shaped or
V-shaped support structure 340 for supporting assembly 50, and a
longitudinal connecting shaft portion 330 between handle portion 320 and
support structure 340.  Staple holder and anvil assembly 50 may be
identical to the corresponding portion of the first embodiment and will
therefore not be described in detail again. Support structure 340 may also
be similar to support structure 40 in the first embodiment, except that 



it terminates at its proximal end in internally threaded block 342. Thus
support structure 340 includes proximal and distal legs 42 and 44 joined by
base 46, all respec- tively similar to the corresponding elements in the
first embodiment. Also as in the first embodiment, distal leg 44 supports
assembly 50 by.way of a rigid connection to anvil portion 52 of that
assembly. Staple holder 60 is pivotally mounted on anvil portion 52 by
means of a pivotal connection adjacent support structure base 46. As can
been seen more clearly in Figure 20, shaft portion 330 includes concentric
inner and outer shafts 334 and 332, respectively. The distal end of outer
shaft 332 is threaded through block 342 and terminates in clamp actuating
surface 344 adjacent the proximal side of staple holder 60. Inner shaft 334
has a threaded connection 346 with a portion of the interior surface of
outer shaft 332. Inner, shaft 334 is mounted in outer shaft 332 so that
inner shaft 334 translates longitudinally relative to outer shaft 332 when
there is relative rotation    between the shafts.  The amount of this
relative longitudinal translational motion is limited by annular flange or
ring 336a on a proximal portion of shaft 334 in cooperation with adjacent
annular shoulders 336b and 336c on shaft 332.  Initially shaft 334 is
retracted so that ring 336a is adjacent shoulder 336b.  The proximal end of
inner shaft 334 extends beyond the proximal end of outer shaft 332. Inner
shaft 334 is prevented from rotating relative to handle portion 320 by flat
surfaces 338 on the sides of the proximal end of shaft 334 in cooperation
with similar interior surfaces of handle portion 320 (see also Figure 19).
Inner shaft 334 can, however, translate longitudinally relative to handle
portion 320. The distal end of inner shaft 334 passes through slot 170 and
184 in the proximal. side of staple holder 60 adjacent the midpoint of
transverse pusher member 168 and acts as the drive pin for the 



staple driving mechanism in staple holder 60. The'proximal portion of outer
shaft 332 has a radially outwardly extending annular flange 350 having a
plurality of apertures 352 extending therethrough parallel to the
longitudinal axis of the apparatus. Proximally of flange 350 shaft 332 also
has a radially inwardly extend- ing annular groove 354. Handle portion 320
includes winged handle 322 rotatably mounted on the proximal end of shaft
332. Handle 322 is retained on the end of shaft 332 by pin 324 which
extends through a portion of annular groove 354 (see also Figure 22).
Handle 322 is initially prevented from rotating relative.to shaft 332 by
pin 360 which' extends longitudinally through handle 322 and into one of
apertures 352 in flange 350. Pin 360 has a pivoting finger ring 362 at its
proximal end to allow the operator of the instrument to retract pin 360 at
the appropriate time as described below. Flange or ring 364 on pin 360 near
its distal end cooperates with shoulder 326 inside the adjacent portion of
handle 322 to prevent pin 360 from being retracted substantially more than
the amount required to withdraw it from aperture 352 in flange 350.    In
operation, handle portion 320.and shaft portion 330 are initially retracted
as shown in Figure 18 so that staple holder 60 is pivoted away from anvil
por- tion 52 and the tissue 12 to be stapled can be inserted between
elements 52 and 60. Shaft 334 is also initially retracted relative to shaft
332 so that ring 336a is adjacent shoulder 336b, and pin 360 is seated so
that it extends into one of apertures 352 to. prevent handle 322 from
rotating relative to shaft 332. When the tissue to be stapled has been
positioned in the instrument, handle 322 is rotated clockwise relative to
support structure 340 as indicated by the arrows 370 in Figure 18.  Shaft
332 rotates with handle 322 because 



of the presence of pin 360 in aperture 352. Shaft 334 also rotates with
handle 322 because of the rotation transmitting connection 338 between
those elements. Accordingly, as handle 322 rotates,. shaft assembly 330
rotates with it and the threaded connection between shaft 332 and block 342
causes assembly 330 to translate distally toward staple holder 60. The
distal end 344 of shaft 332 bears on the proximal side of staple holder 60,
thereby pivoting staple holder 60 clockwise as viewed in Figure 20 toward
anvil portion 52 and clamping the tissue to be stapled in the instrument.
When staple holder 60 is fully pivoted toward anvil portion 52, shoulder
348 on shaft 332 comes to rest against block 342 as shown in Figure 21.
Accordingly, shaft 332 can no longer be advanced and the rotation of handle
322 is stopped. When this occurs the operator of the instrument knows that
the tissue is clamped and ready to be stapled. The operator then uses ring
362 to retract pin 360 to the position shown in Figure 21. This decouples
handle 322 from shaft 332 and allows the rotation of handle 322 to
continue. During the further rotation of handle 322, outer shaft 332
remains stationary and only inner shaft 334 rotates with the handle.
Because of the threaded connec- tion 346 between shafts 332 and 334, inner
shaft 334    translates in the distal direction relative to outer shaft
332.  The distal end of shaft 334 therefore drives the staple driving
mechanism in staple holder 60 in the same way that pin 76 in the previously
described embodi- ments drives that mechanism. When the staples have been
fully driven as shown in Figure 21, ring 336a has moved from shoulder 336b
to shoulder 336c. This prevents further distal translation of shaft 334 and
again stops the clockwise rotation of handle 322. The stapling operation is
now complete and all that remains is to remove the instrument from the 



stapled tissue. This is done by rotating handle 322 in the direction
opposite the tissue clamping and staple driving direction to cause shaft
332 to retract from support structure 340 and thereby allow staple holder
60 to pivot counter-clockwise away from anvil portion 52. Retraction of
shaft 332 may begin immediately if there is sufficient frictional contact
between handle 322 and shaft 332 or if pin 360 is again pushed into one of
aper- tures 352.  Otherwise retraction of shaft 332 will begin after shaft
334 has been retracted so that ring 336a contacts shoulder 336b and thereby
transmits the rotation of handle 322 to shaft 332. Elements 322 and 332 in
the embodiment shown in Figures 18-22 can be of economically disposable
material such as plastic.            . Only the higher stress elements such
as elements 324, 334, and 360 and the components of support structure 340
need be of metal. The construction of assembly 50 may be as previously
described.  Accordingly, the entire apparatus of this embodiment can be
readily and economically disposed of after a single use, thereby avoiding
all inconvenience and expense of reloading, cleaning, and sterilizing. The
embodiment shown in Figures 18-22 also has the advantage of being
relatively small and compact, which reduces the cost of the apparatus and
facilitates its use in certain surgical procedures.    It will be
understood that the embodiments shown and described herein are only
illustrative of the principles of the invention, and that various modifica-
tions can be made.                      . For example, although the third
embodiment described above is intended to be disposed of after a single
use, similar apparatus could be made having a permanent reusable actuator
capable of receiving a disposable staple holder and anvil cartridge 250
like that described in connection 



with the second embodiment above.    CLAIMS 1. A surgical staple cartridge
for use with an actuator assembly including a rigid frame having a U- or
V-shaped portion for simultaneously forming a plurality of surgical staples
in body tissue comprising: 5 an anvil member for clinching surgical staples
driven against it, a stapler holder pivotally connected to the anvil member
adjacent one end of the anvil member, the staple holder containing a
plurality of surgical staples 10 and including staple driving means for
simultaneously driving all of the staples from the staple holder; and means
associated with the anvil member adapting the anvil member to be fixedly
mounted on the rigid frame adjacent one leg of the U-.or V-shaped portion
with the 15 staple holder being pivotable in use of the cartridge from a
position adjacent the second leg of the U- or V-shaped portion to a tissue
clamping position adjacent the anvil. 2. A cartridge as claimed in claim 1
further comprising spring means acting between the anvil member 20 and
staple holder for resiliently pivoting the staple holder away from the
anvil member. 3. A cartridge as claimed in claim 1 or 2, further comprising
spacer means associated with the side of the cartridge opposite the pivotal
mounting for 25 maintaining a predetermined minimum spacing between the
staple holder and the anvil member. 4.  A cartridge as claimed in claim 1,
2 or 3, further comprising alignment means associated with the side of the
cartridge opposite the pivotal mounting for 30 aligning the staple holder
and anvil member on the associated side of the cartridge. 5.  A cartridge
as claimed in claim 4, wherein the alignment means comprises a pin which
extends into 



both the staple holder and the anvil member when the 35 staple holder and
anvil member are pivoted toward one    another. 6.  A cartridge as claimed
in claim 5, wherein the alignment means further comprises means for
normally retracting the pin so that it normally does not extend 5 into the
area between the staple holder and the anvil member. 7.  A cartridge as
claimed in claim 6, when appendant to claim 2, wherein the means for
normally retracting the pin allows the pin to extend into the area 10
between the staple holder and the anvil before the means for pivoting the
staple holder away from the anvil allows the staple holder to pivot fully
toward the anvil member. 8.  A cartridge as claimed in any preceding claim,
further comprising detent means associated with 15 the anvil member for
cooperating with an actuator assembly releasably to retain the anvil member
on the actuator assembly. 9. A cartridge as claimed in any preceding claim,
wherein the pivotal mounting of the staple 20 holder allows limited linear
translation of the staple holder relative to the anvil parallel to the
staple driving direction. 10. A cartridge as claimed in claim 9, wherein
the pivotal mounting comprises: pivot pin connection * 25 means between the
anvil member and the staple' holder; and an aperture in at least one of the
anvil member and the staple holder for receiving the pivot pin connection
means and having a dimension parallel to the staple driving direction
larger than the corresponding dimension 30 of the pivot pin connection
means. 11. A cartridge as claimed in any preceding *     claim, wherein the
anvil member is slidable longitudinally relative to a longitudinal member
comprising the one leg of 



the U-shaped portion of the support assembly to engage or 35 disengage the
anvil member and the support assembly, the means associated with the anvil
member including surfaces for cooperating with surfaces on the longitudinal
member of    C L M S* the support assembly properly to position the anvil
member in relation to the support assembly when engaged with the support
assembly. 12.  A cartridge as claimed in claim 11, wherein 5 the anvil
member is rigidly mounted transversely of the longitudinal member when
engaged with the support assembly. 13.  A cartridge as claimed in claim 12,
wherein the surfaces for cooperating with surfaces on the longitudinal
member include detent surfaces for releasably 10 retaining the anvil member
in the proper longitudinal position relative to the longitudinal member.
14. A cartridge according to claim 6, wherein the alignment pin is
reciprocally mounted in the staple holder substantially perpendicular to
the pivotal axis 15 and transverse to the longitudinal axis of the anvil
member, the means for normally retracting the alignment pin comprising
spring means associated with the staple holder for normally retracting the
alignment pin into the staple holder in a direction away from the anvil 20
member. 15. A cartridge as claimed in any preceding claim, wherein the
means for simultaneously driving the staples comprises a longitudinal
pusher member substantially perpendicular to the pivotal axis and
substantially 25 parallel to the anvil member when the staple holder is
pivoted toward the anvil member. 16. A cartridge as claimed in claim 15,
wherein the staple holder further includes an outer housing having an
aperture in the side remote from the anvil 30 member for admitting a
portion of the actuator assembly 



to the staple holder to drive the pusher member toward the anvil member in
use of the cartridge on the actuator assembly. 17. A surgical stapler for
simultaneously 35 forming a plurality of surgical staples in body tissue
comprising: an anvil member; a staple holder pivotally mounted adjacent one
end of the anvil member, the staple    holder containing a plurality of
surgical staples and including means for simultaneously driving the staples
from the staple holder; a support structure rigidly supporting the anvil
member; and actuator means connected 5 to the support structure for
pivoting the staple holder toward the anvil and for actuating the means for
driving the staplesfrom the staple holder. 18.  A stapler as claimed in
claim 17, wherein the pivotal mounting between the anvil member and the 10
staple holder comprises: pivot pin connection means between the anvil
member and the staple holder; and an aperture in at least one of the anvil
member and the staple holder for receiving the pivot pin connection means
and having a dimension parallel to the direction 15 in which the staples
are driven larger than the corresponding dimension of the pivot pin
connection means to allow limited linear translation of the staple holder
relative to the anvil parallel to the direction in which the staples are
driven. 20          19.  A stapler as claimed in claim 18. wherein the
actuator means comprises: clamp actuator means for operating on the side of
the staple holder remote from the anvil member to pivot the staple holder
toward the anvil member; and staple actuator means for operating 25 on the
means for driving the staples from the staple holder. 20.  A stapler as
claimed in claim 19, wherein the staple actuator means is inoperative until
the 



clamp actuator means has been operated. 30          21.  A stapler as
claimed in claim 19 or 20, wherein the staple holder further includes an
alignment pin reciprocally mounted on the side of the staple holder
opposite from the pivotal mounting and extendable from the staple holder
into the anvil member when the staple 35 holder is pivoted toward the anvil
member. 22.  A stapler as claimed in claim 21, wherein the alignment pin is
reciprocated by a leaf spring which    extends along the side of the staple
holder remote from the anvil member and wherein the clamp actuator means
operates on the leaf spring to extend the alignment pin from the staple
holder toward the anvil member when it 5 operates to pivot the staple
holder toward the anvil member. 23.  A stapler as claimed in claim 22,
further comprising spring means for resiliently pivoting the staple holder
away from the anvil member, the leaf 10 spring allowing the alignment pin
to extend from the staple holder toward the anvil member before the spring
means allows the staple holder to pivot fully toward the anvil member. 24.
A stapler as claimed in any one of claims 15 17 to 23, wherein the support
structure comprises: a first leg adjacent to the anvil member; a second leg
adjacent to the staple holder; and a rigid connection between the first and
second legs only on the side of the staple holder adjacent to the pivotal
axis. 20          25.  A stapler as claimed in claim 24, wherein the
actuator means is connected to the second leg of the support structure and
the actuator means comprises clamp actuator means for operating on the side
of the staple holder remote from the anvil member to pivot the staple 25
holder toward the anvil member, and staple actuator means for operating on
the means for driving the staples 



from the. staple holder. 26. A stapler as claimed in claim 25, wherein the
clamp actuator means comprises a first lever pivotally 30 mounted adjacent
the side of the staple holder remote from the anvil member. 27. A stapler
as claimed in claim 26, wherein the staple actuator means comprises a
second lever pivotally mounted adjacent the first lever. 35          28.  A
stapler as claimed in claim 27, wherein the second lever operates the means
for driving the staples from the staple holder through a linkage including
a connecting member carried by the first lever,    and wherein the linkage
is inoperative unless the first lever has been operated to pivot the staple
holder toward the anvil member. 29.  A stapler as claimed in claim 28,
wherein 5 the first lever locks in the position which pivots the staple
holder toward the anvil member and wherein the actuator means further
comprises toggle means for releasing the first lever from the locked
position. 30. A stapler as claimed in claim 25, wherein 10 the clamp
actuator means comprises a-first threaded mechanism mounted adjacent the
side of the staple holder remote from the anvil member for pivoting the
staple holder toward the anvil member when a first part of the first
threaded mechanism is rotated relative to a second 15 part of the first
threaded mechanism. 31. A stapler as claimed in claim 30, wherein the
staple actuator means comprises a second threaded mechanism mounted
adjacent to the side of the staple holder remote from the anvil member for
operating on the 20 means for driving the staples from the staple holder
when a first part of the second threaded mechanism is rotated relative to a
second part of the second threaded mechanism. 



32. A stapler as claimed in claim 31, wherein 25 the second threaded
mechanism is mounted on the first part of the first threaded mechanism. 33.
A stapler as claimed in claim 32, wherein the first and second threaded
mechanisms are both operated by rotating the same handle and wherein the
handle includes 30 means for selectively decoupling the handle from the
first threaded mechanism so that when the handle is coupled to the first
threaded mechanism', only that mechanism operates, and when the handle is
decoupled from the first threaded mechanism, only the second threaded
mechanism operates. 35           34. A surgical stapler-constructed and
arranged to operate substantially as herein described with reference to and
as illustrated in Figures 1 to 10 and Figures 12 to    22 of the
accompanying drawings. 35.  A surgical staple  cartridge constructed and
arranged to operate substantially as herein described with reference to and
as illustrated in Figures 12 to 17 5 of the accompanying drawings. 36.  A
surgical staple cartridge as claimed in any one of claims 1 to 24 or claim
35 mounted on an actuator assembly carrying actuator means for pivoting the
staple holder towards the anvil and for driving the 10 staples in the
staple holder simultaneously against the anvil.    


