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between a rear end of the body and the ram. The toggle joint linkagers are
opposed and project. Technical Field                       away from
opposite sides of the body when the This invention relates to staplers of
the type  \   ram is in its retracted position so that pressing the adapted
to join living tissue.                5    toggle joint linkages toward
each other in a direction transverse to the guideway will move the ram from
its open to its closed postion. An Background Art
improved version of that stapler has been sold for Staplers adapted to join
living tissue are well     over 12 months under the trademark "Precise" by
known. The earliest known type of staplers for   io    Minnesota Mining and
Manufacturing Company such use were designed to be reusable and
of St. Paul, Minnesota, and has been found to be included high quality
castings and machined         an effective mechanism for applying staples.
Like parts of easily cleanable and sterilizable materials  the other
disposable staplers on the market, such as stainless steel (see, for
example, the       however, its- mechanism is too complex to make staplers
described in U.S. -Patents Nos. 3,643,851,   15   the stapler economical to
apply only a few   - 3,819,100 and 3,873,016). Such staplers typically   .
staples. are sterilized before each use in stertilizing equip- ment located
at the facility (e.g., a hospital) in -  -       Disclosure of the
Invention which they are used. The high cost of disassem-        The
present invention provided an effective, in- bling, cleaning and
sterilizing such staplers before    20   expensive, disposable-type
stapler  that . is each use makes their use uneconomical where
economical to use when only a small number of only a few staples are to be
applied to a patient.  staples (e.g. 1 to 10) are to be appliedto a
patient. Also the time needed for the sterilization proce-  -   According
to the present invention there is dure between successive uses of such
staplers        provided a stapler which, like the stapler de- further
restricts their use where a series of    25   scribed in U.S. Patent No.
4,202,480, comprises an patients may each need the application of only a
elongate -body, a staple -guide surface adjacent a few staples, such as may
occur in -a hospital        front end of the stapler, and an anvil
transversely emergency room.         .                  -      .  centered
at its front end projecting at a right angle More recently introduced types
of staplersfor      to the staple guide surface. Means are provided joining
living tissue are designed to be disposable    30   for positioning a
staple on the body adjacent the (see for example the staplers described in
U.S.      anvil with a side surface of the staple along the Patents-Nos.
4,109,844, 4,202,480 and 4,256,251).    guide surface and the points of the
staple adja- Such disposable staplers are made of relatively      cent the
front end of the body. A ram having an inexpensive parts such as plastic
moldings and       end surface adapted to engage the edge surface metal
stampings that are sterilized during manu-    35    of the staple opposite
its points is mounted on the facturing and are packaged so that they remain
body for movement from an open position with sterilized until they are
used. Such staplers are    the end surface of the ram spaced from the anvil
intended for use on only one patient, however.       to afford space for
the open staple therebetween, Thus, while due to the savings in cleaning
and        to a closed position to cause the end surface of sterilization
costs their use may be less expensive    40   the ram to engage and bend
the staple closed than that ot reusable staplers where approxi-
around the anvil. Also a toggle joint linkage is mately the quantity of
staples packaged in the        attached between the rear end of the body
and stapler is -to be used (e.g., 15 to 30 staples), and  the ram so that
the toggle joint linkage projects the use of different sterilized staplers
precludes    from the body in the open position of the ram and problems-of
waiting for a single stapler to be   45   is manually movable toward the
body to move resterilized - between usages; the use of such       the ram
to its closed position. disposable staplers is still uneconomical where
Unlike the stapler described in U.S. Patent No. only a few staples (e.g.,
less than 10) -are to be    4,202,480, however, the stapler according to
the used in a patient.                                    present invention
has a novel greatly simplified Of the known prior art staplers of the above
so   design that includes only a single toggle joint types; the one having
a structure closest to the      linkage in which pivotal movement of the
toggle present invention appears to be the disposable       joint linkage
occurs around axes parallel to the type stapler described  in U.S. Patent
-No.           guide surface; which toggle joint linkage is acti-
4,202,480. That stapler comprises an elongate         vated to form the
staple by pressing it toward-the body having a guide surface adjacent a
front end    55    body of the stapler. of the body, and an anvil
transversely centered at      Preferably the stapler according to the
present the front end projecting at a right angle to the      invention is
adapted to use with a generally W- guide surface. Means are provided for
feeding         shaped staple of the type described in U.S. Patent staples
onto the guide surface with points of the     No. 4,185,762 which require a
less complex and staples adjacent the front end of the body, and a  60
rugged ram to form the staple than does the ram is mounted on the body for
movement from          generally U-shaped staple described in U.S. an open
position to a closed position to cause the    Patent No. 4,202,480. ram to
bend a staple on the guide surface closed        In a preferred, very
inexpensive embodiment, around the anvil. The ram  can be manually
the body, the ram, and first and second drive moved by a pair of toggle
joint linkages attached    65    members which provide the toggle joint
linkage 2    



3                  0-074 744                       4 of the stapler are
formed in their entirety as a     Figure 9 is a top view of a second
embodiment unitary polymeric molding and are joined by thin,  of a stapler
according to the present invention flexible, transverse sections of the
molding. The  having parts broken away to show detail; .molding is elongate
with the body at one end and    Figure 10 is a side view of the stapler of
Figure the ram at the other. A single staple can be    5    9; releasably
loaded on the means for positioning a    Figure 11 is a top view of a third
embodiment of staple (which is provided by grooves that receive   a stapler
according' to the present invention the staple with. its center portion
against the   having parts broken away to show detail; and anvil), and the
stapler can be packaged and        Figure 12 is a side view of the stapler
shown in sterilized. Before use, the thin transverse sections   10   Figure
11 having parts broken away to show of the molding are bent and the ram is
engaged     detail. with means mounting the ram on the body for movement
between its open and closed position               Detailed Description of
the (which can be done by the manufacturer prior to              Preferred
Embodiments packaging or by the user subsequent to opening    15  Referring
now to the drawing there is shown in the packaging), whereupon the toggle
joint link-   Figures 1 through 8 a first embodiment of a age projects from
one side of the body and can be  stapler according  to the  present
invention squeezed toward the body to close the staple and   generally
designated by the reference numeral engage it to close the disunited tissue
or skin of a  10. patient. The ram may then be retracted, a second    20
The stapler 10 is adapted for joining disunited sterilized staple loaded
into the means for posi-  skin by closing a staple. 12 which, when open
(see tioning a staple, and the second staple applied to  Figures 2 and 5),
is generally W-shaped, has a a patient; or more conveniently, the used
stapler  planar side surface, and has points 14 on its may be discarded and
a second stapler used to      opposite ends..The stapler 10 comprises an
elon- apply a second staple. In either event the stapler   25   gate
polymeric molding 16 (see Figure 8) in- provides a quick, convenient,
inexpensive device    -    cluding a ram portion or ram 18 at one end
having for. applying a few staples that is wholly suitable  a distal end
surface 19 adapted to engage the for use where a series of applications of
a few    edge surface of the staple 12 opposite its points staples each are
desired such as in an emergency   14, and a body portion or body 20 at its
end room of a hospital.                          30   opposite the ram 18.
The body 20 comprises a Also preferably, the stapler includes means for
front end 22 at one end of the molding 16 and an biasing the ram to its
open. position that facilitates  opposite rear end 24, a staple guide
surface 26 withdrawing the anvil from within the closed       adjacent its
front end 22, an anvil 28 transversely. staple, and that can also.
facilitate reloading the  centered at its front end 22 projecting at a
right stapler described should that be desired. Prefer-   35   angle to the
staple guide surface 26, means ably the means for biasing comprises means
for     adapted for mounting the staple 12 on the body mounting the body to
the first drive portion so    20 between its rear end 24 and the anvil 28
with that the first drive portion must be resiliently bent  one planar side
surface of the staple 12 along the to move the ram to its closed position
and will    staple guide surface 26 and the points 14 of the recover to
return the ram to adjacent its open   40   staple 12 adjacent the front end
22 of the body 20, position upon the release of force applied to the  and
means including opposed side walls 30 toggle joint linkage; however more
conventional    adapted for receiving the ram 18 on the body 20 springs can
also be used.                          for sliding movement from an open
position with the end surface 19 of the ram 18 spaced from the Brief
Description of Drawing        45   anvil 28 to afford space for the open
staple 12 The present invention will be more thoroughly    therebetween
(Figures 1 through 5) to a closed described with reference to the
accompanying       position (Figure 7) to cause the end surface 19 of
drawing wherein like numbers refer to like parts   the ram 18 to engage and
bend the staple 12 in the several views, and wherein:
closed around the anvil 28. The molding 16 also Figure 1 is a perspective
view of a first embodi-   50   includes first and second drive portions or
mem- ment of a stapler according to the present inven-  bers 31 and 32
between the body 20 and the ram tion;
18, a first thin transverse section 33 pivotably Figure 2 is a top view of
the stapler shown in  joining the ram 18 to the second drive member Figure
1;                                          32, a second thin transverse
section 34 pivotably Figure 3 is a side view of the stapler shown in   55
joining the drive members 31 and 32, and a third Figure 1;
thin transverse section 35 joining the ends of the Figure 4 is an enlarged
fragmentary sectional    body 20 and the first drive member. 31. The view
taken approximately along line 4-4 of         molding 16 can be bent at the
thin sections 33,34 Figure 2;                                          and
35 to engage the ram 18 with the side walls 30 Figures 5, 6 and 7 are
enlarged fragmentary top   60   by inserting the distal end of the ram 18
between views of the stapler shown in Figure 1 which       the ends of the
side walls 30 opposite the anvil 28 sequentially illustrate the forming of
a staple by  and sliding the ram 18 between the side walls 30 the stapler;
until its end surface 19 contacts the open staple Figure 8 is a top view of
a molding comprising  12. In the open position of the ram 18 (see Figures
Stapler shown in Figure 1;             65   1 through 5) the drive members
31 and 32 project 3    



5                  0 074 744                       6 away from the body 20
to provide a single toggle   body 20 and of the first drive member 31 when
joint linkage adapted to be manually pressed       the molding 16 is bent
at the thin transverse toward the body 20 to move the ram 18 tQ its
sections 33,34 and 35 and the ram 18 is engaged closed position to close
the staple 12 around the  between the side walls 30 and positioned in its
anvil 28.                     .              5.   open position. The third
thin transverse section 35 The body 20 has optional transverse outwardly-
and the abutment 46 then cantilever mount the projecting ridges 37 on its
outer surface opposite  first drive member 31 so that it must be bent to
the drive members 31 and 32 which.. restrict       move the ram 18 to its
closed position during slippage of the user's fingers. Also the body 20
manual application of force to the drive members has a slightly arcuate
cross section which both   10   31 and 32.Thefirstdrivemember31 is
sufficiently provides a slightly concave outer surface at the   resilient
so that it will recover to return the ram 18  - ridges 37 to receive a
user's finger, and with the  to adjacent its open position after pressure
is side walls 30 adjacent the anvil 28 restricts bend-  released therefrom.
Also, a post 48 projects from ing of the body 20 when force is applied to
close  the body 20 toward the juncture. between the the staple 12. The side
walls 30 include lips pro-   15   drive members 31 and .32 to preclude
movement jecting toward each other and spaced from the      of thedrive
members into an over center locking adjacent portion of the body 20, which
spaces     position as they are pressed toward the body 20. between the
lips and adjacent portions of the     to close the staple 12. body 20
receive and position edge portions of the    A preferred polymeric material
for the molding ram  18 in a predetermined track -extending  20.  16 is the
polycarbonate sold under the trade longitudinally along the body 20. The
lips project  designation "Lexan" by General Electric Co., over elongate
openings 39 in the adjacent portion  Schenectady, N.Y. which provides an
acceptable of the body 20, which openings 39 facilitate  .    combination
of rigidity to afford forming of the. -molding of the lips.
staple by pressure from its surfaces, and flexibili- The means adapted for
mounting the staple 12   25   ty for the thin transverse sections 33, 34
and 35 on the body 20 include undercut projections 40 at  that allow them
to be flexed without breaking for the ends of the side walls 30 adjacent
the anvil 28  the small number. of times required to close a and an
undercut portion of the anvil 28 adjacent   small number of the staples 12.
Other polymeric the side walls 30 which receive opposite sides of .
materials such as nylon, polypropylene, or high the staple 12 at .spaced
locations to position its   30   density polyethylene may also be suitable,
how- planar side surface against the staple guide-sur-   -  ever. face 26,
its central portion -against the anvil 28,  The staple 12 is preferably of
implant grade and its points 14 about flush with the front end 22
stainless steel, but could be made of other biolog- of the body flanking
and equally spaced from the   ically acceptable metals such as some cobalt/
anvil .28. The staple 12 can be releasably engaged   35   chrome alloys. As
shown in Figures 5,.6 and 7 the with the projections 40 and anvil 28 to
hold it   W-shaped open staple 12 is closed to a generally in position
prior to closing, and after a first    D-shaped closed staple 12 as is
described in U.S. staple 12 is closed, a second staple may be        Patent
No. 4,185,762 (incorporated herein by ref- manually loaded into and closed
by the stapler 10  erence). In addition to the advantages with if desired.
40   respect to the patient in which it is inserted des- The ram 18 has
longitudinally-extending rein-    cribed in U.S. Patent No. 4,185,762, the
generally forcing ribs 42 which project upwardly from the    W-shaped
staple 12 provides the advantage of ram 18 and center it between the lips
on the side   being closeable with a short movement of the walls 30. A
notch is centrally located across the  ram between its open and closed
position which end surface 19 of the ram 18 to receive the anvil   45
allows a relatively small toggle joint linkage and 28 when the ram 18 is in
its closed position, and  facilitates a compact design for the stapler 10;
the portions of the end surface 19 flanking the   while being closeable by
a. simple planar end notch are centrally grooved in a direction parallel
surface. normal to the length of the ram 18 rather to the guide surface 26
to receive the edge surface  than requiring the spaced staple-forming pro-
of the staple 12 and help keep it in alignment with   so   jections used in
the stapler of U.S. Patent No. the guide surface 26 as it is closed.
4,202,480 which might have strength problems The drive members 31 and 32
have optional        when made of polymeric materials. transverse ridges 44
on their surfaces that are      Figures 9 and 10 illustrate a second
embodi- opposite the body 20 when the ram 18 is in its     ment of a
stapler according to the present inven- open position to facilitate the
grip of a user.  55   tion generally designated by the reference numer- The
stapler 10 also includes means for biasing   al 50. the ram 18 towards its
open position after it is     Like the stapler 10, the stapler 50 is
adapted for moved toward its closed position so that the ram  joining
living tissue and comprises an elongate 18 will separate from the closed
staple 12 and     body 52 having front and rear ends 53 and 54, a.
facilitate removal of the anvil 28 from within the   60   guide surface 55
adjacent its front end 53, and an closed staple 12 with a moderate release
of        anvil 56 transversely centered at its front end 53 manual
pressure on the drive member 31 and 32.     projecting at a right angle to
the guide surface 55. The molding 16 includes an abutment 46 pro-
Means are provided for mounting an open, vided by a pair of spaced
triangular parts formed  generally W-shaped staple 58 having a generally on
the body 20 and located between parts of the    65   planar side surface
and pointed ends 60 on the 4    



0 074 744                      8 body 52 adjacent the anvil 56 with the
side surface  molding and end plate parts of the ram 62 are of the staple
58 along the guide surface 55 and the  locked together by a T-shaped tab 74
on the points 60 of the staple 58 adjacent its front end 53.  molding 68
that engages a mating slot through A ram 62 having an end surface 64
adapted to      the end plate. engage the edge surface of the staple 58
opposite    5  Figures 11 and 12 illustrate yet a third embodi- its points
60 is mounted by means on the body 52   ment of a stapler according to the
present in- for movement from an open position with the end    vention
generally designated by the reference surface 64 of the ram 62 spaced from
the ahvil 56   numeral 80.              - to afford space for the open
staple 58 there-        Like the staplers 10 and 50, the stapler 80 is
between to a closed position to cause the end    10   adaptedforjoining
livingtissueand comprises an surface of the ram 62 to engage and bend the
elongate body 82 having front and rear-ends 83 staple closed around
the-anvil 56. A single toggle  and 84, a -guide surface 85 adjacent its
front end joint linkage 66 is attached between the rear end  83, and an
anvil 86 transversely centered at its 54 of the body and the ram 62, which
toggle joint  front end 83 projecting at a right angle to the linkage 66
has axes of pivotal movement that are   15   guide surface 85. Means are
provided for mount- parallel to the guide surface 55 so that the toggle
ing an open, generally W-shaped staple 88 having joint assembly 66 projects
from the body 52 in the  a generally planar side surface and pointed ends
open position of the ram 62 and is manually        90 on the body 82
between its rear end 84 and the movable toward the body 52 to move the ram
62     anvil 86 with the side surface of the staple 88 to its closed
position.                     20   along the guide surface 85 and the
points 90 of Also like the stapler 10, the stapler 50 comprises  the staple
88 adjacent the front end 83 of the body a polymeric molding 68 including
first and second  82. A ram 92 having an end surface 94 adapted to drive
portions or members 69 and 70 that provide   engage the edge surface of the
staple 88 -opposite the toggle joint linkate 66 between -the body 52  its
points 90 is mounted by means on the body 82 and ram 62, a first thin
transverse section [err]  25   for movement from an open position with the
end pivotably joining the ram 62 to the second drive  surface 94 of the ram
92 spaced from the anvil 86 member 70, a second thin transverse section 72
to afford space for the open staple 88 there- pivotably joining the drive
members 69 and 70,     between to a closed position to cause the end and a
third thin transverse section 73 joining the  surface 94 of the ram 92 to
engage and bend the rear end 54 of the body 52 and the first drive   30
staple 88 closed around the anvil 86. A toggle member 69. Parts of the body
52 and the first-    joint linkage 96 is attached between the rear end
drive member 69 are spaced.apart by an abut-      84 of the body 82 and the
ram 92, which toggle ment 75 formed on the body 52 that provides
joint linkage 96 has axes of pivotal movement that means for biasing the
first drive member to its    are parallel to the guide surface 85 so that
the open position by requiring it to resiliently bend so   35   toggle
joint linkage 96 projects from the body 82 that it can move the ram 62 to
its closed position.  in the open position of the ram 92 and is manually
Unlike the stapler 10, however, the body 52 of   movable toward the body 82
to move the ram 92 the stapler 50 is formed both by a part of the     to
its closed position. molding 68 and by a metal cover 76 fixed to the
Also like the stapler 10 and 50, the stapler 80 molding 68 by pins 78 and
spaced from a portion    40   comprises a polymeric molding 98 including
first of the molding 68 to provide a guide channel for   and second drive
portions or members 99 and 100 the ram 62 therebetween. The guide surface
55      that provide the toggle joint linkage 96 between for the staple 58
and the anvil 56 are formed on   the body 82 and ram 92, a first thin
transverse the cover. Also, the stapler 50 includes means for  section 101
pivotably joining the ram 92 to the storing a reserve staple 77 within an
opening in   45   second drive member 100, a second thin trans- the body
52, which reserve staple 77 is pressed    verse section 102 pivotably
joining the drive against the ram 62 by the distal end portion of a
members 99 and 100, and a third thin transverse cantilevered spring-like
portion 79 of the body 52.  section 103 pivotably joining the rear-end 84
of The reserve staple 77 can be moved onto the        the body 82 and the
first drive member 99. Unlike guide surface 55 by manually pulling the ram
62   50   the other embodiments, however, a U-shaped to a third load
position on the side of its open   end portion 104 of a spring 105 fixed to
the body position opposite its closed position' by lifting the  82 by a
rivet 110 provides means for biasing the drive members 69 and 70 away from
the body 52,    first drive member 99 to its open position rather whereupon
the spring-like portion 79 of the body   than by requiring the first drive
member 99 to be 52 will move the reserve staple 77 so that it  55
resiliently bent upon movement of the ram 92 to engages the guide surface
55 on the inner side of  its closed position. Also, the body 82 and drive
the cover 76, and subsequent movement of the       portions 99 and 100 have
much larger transverse ram 62 back to its open position will cause the
ridges 111 that locate the fingers during use of the ram 62 to move the
reserve staple 77 to a position  stapler 80. in engagement with the anvil
56, so that it can be   60  Like the body 52 of the stapler 50, the body 82
of closed by subsequent movement of the ram 62 to    the stapler 80 also is
formed both by a part of the its closed position.
molding 98 and by a metal cover 106 fixed to the Also, the ram 62 of the
stapler 50 is formed both  molding by pins 108 and spaced from the part of
by a part of the molding 68 and by a metal end     the molding 98 to
provide a guide channel for the plate on which the end surface 64 is
formed. The   65   ram 92 therebetweeh. The guide surface 85 for 5    



9                   0 074 744                      10 the staple 88 and the
anvil 86 are formed on the     64,94) adapted to engage the edge surface of
said cover 106. Also, the stapler 80 includes means for   staple opposite
said pointed ends; means (30) storing a small number of reserve staples 107
mounting said ram on, said body for movement (e.g., at least 4 or 5 and
conceivably up to 15)     from an open position with the end surface of
said within an opening in the body 82, which reserve    5    ram spaced
from said anvil to afford space for the staples 107 are pressed against the
ram 92 by an     open staple therebetween to a closed position to L-shaped
distal end portion 109 of the spring 105    cause the end surface of said
ram to-engage and opposite the portion 104.                           bend
said staple closed around said anvil; and a The reserve staples 107 can be
moved singly        toggle joint linkage (66,96) attached between said onto
the guide surface 85 by manually pulling the    10   body and said ram
which is manually movable ram 92 to a third load position on the side of
its  toward said body to move said ram to its closed open position opposite
its closed position by        position, characterized in that the
stapler.(10,-50, lifting the drive members 99 and 100 away from       80)
has only a single toggle joint linkage having the body 82 (which lifting is
facilitated by the U-  axes of pivotal movement parallel to said guide
shaped portion 104 of the spring 105),whereupon    15   surface (26, 55,
85). the L-shaped end portion 109 of the spring 105         2. A stapler
(10, 50, 80) according to claim 1 will move the reserve staples 107 so that
the        further characterized in that said open staple (12, reserve
staple 107 adjacent the cover 106 engages    58, 88) is generally W-shaped
when viewed from the guide surface 85, and subsequent movement        said
planar side surface. of the ram'92 back to its open position will cause
20  3. A stapler (10, 50, 80) according to claim 1 the ram  92 to move the
reserve staple 107          further characterized in that said toggle joint
engaging the guide surface 85 to a position in      linkage comprises first
and second drive mem- engagement with the anvil 86, so that it can be
bers (31, 32; 69, 70; 99, 100) having adjacent closed by subsequently
moving the ram 92 to its   pivotably-attached ends, the end of said first
drive closed position.                              25    member(31, 69,
99); opposite said adjacent ends Also, like the ram 62 of the stapler 50,
the ram   is attached to said body (20, 52, 82)'adjacent said 92 of the
stapler 80 is formed both by a part of the  rear end (24, 54, 84), the end
of said second drive molding 98 and by a metal end plate on which the
member opposite said adjacent ends is pivotably end surface 94 is formed.
The molding 98 and the     attached to said ram  (18,' 62, 92), said drive
end plate of the ram 92 are locked together by a T-   30    members and ram
are-sufficiently long that said shaped tab 112 on the molding 98 that
engages a      adjacent pivotably-attached ends of said drive mating slot
through the end plate.                   members are spaced from said body
in the open It will be understood that the stapler embodi-   position of
said ram, said drive members are ments 10, 50, and 80 disclosed herein may
be         manually movable toward said body to move said -subject to many
-modifications and alterations   35   ram to its closed position, and said
drive mem- without departing from the scope of the inven-       bers and at
least parts of said body and said ram tion. For example, the metal end
plates on the       are a unitary polymeric molding (16, 68, 98). rams of
the staplers 50 and 80 could be shaped         4. A stapler (10) according
to claim 3 further - like that of the ram in U.S. Patent No. 4,202,480
characterized in that all of said body (20), said and one or more generally
U-shaped staples   40   anvil (28), said means (40, 28) for mounting said
could be applied via the stapler; orthe body, ram,   staple (12), said ram
(18), said means (30) mount- and the members forming the toggle joint
linkage      ing said ram (18) on said body (20), and said first could be
formed of metal, and the hinge points of    and second drive members (31,
32) are a unitary the toggle joint linkage could be joined by con-
polymeric molding. ventional hinge pin structures or by flexible con-   45
5. A stapler (10, 50) according to claim 3 or necting material such as
tape. Thus the scope of     claim 4 further characterized in that said
poly- the present invention should not be limited by the   meric molding
(16, 68) includes a first thin, flex- structures of the embodiments
disclosed, but         ible, transverse section (33, 71) pivotably joining
only by the structure defined in the claims.         said ram (18, 62) to
said second drive member Claims                                        50
(32,.70), a second thin, flexible, transverse section (34, 72) pivotably
joining said drive members (31, 1. A stapler (10, 50, 80) adapted for
joining      32; 69,70), athird thin,flexible,transverse section living
tissue, said stapler comprising an elongate  (35, 73) joining the ends of
said body (20, 52) and body (20, 52, 82) having front (22, 53, 83) and rear
first drive member (31, 69), and an abutment (46, (24, 54, 84) ends, a
staple guide surface (26, 55,   55   75) between parts of said body (20,
52) and said 85) adjacent said front end, and an anvil (20, 56,   first
drive member (31, 69) adjacent said third 86) transversely centered at said
front end pro-     flexible transverse section (35,73) which with said
jecting at a right angle to said guide surface; an  third thin transverse
section (35, 73) cantilever open staple (12, 58, 88) having a generally
planar   mounts said first drive member (31, 69) to require side surface
and pointed ends (14, 60,90); means    60   resilient bending of said first
drive member (31, (40, 28) for mounting said staple on said body       69)
to move said ram (18, 62) from its open to its adjacent said anvil with the
side surface of said    closed position. staple along said guide surface
and the pointed        6. A stapler (50, 80) according to claim 1 further
ends of said staple adjacent the front end of said   characterized by
including at least one reserve body; a ram (18,62,92) having an end surface
(19,   65   staple (77, 107) and means for biasing said re- 6    



9                   0  074  744                      10 the staple 88 and
the anvil 86 are formed on the     64,94) adapted to engage the edge
surface of said cover 106. Also, the stapler 80 includes means for   staple
opposite said pointed ends; means (30) storing a small number of reserve
staples 107        mounting said ram on said body for movement (e.g., at
least 4 or 5 and conceivably up to 15)     from an open position with the
end surface of said within an opening in the body 82, which reserve    5
ram spaced from said anvil to afford space for the staples 107 are pressed
against the ram 92 by an     open staple therebetween to a closed position
to L-shaped distal end portion 109 of the spring 105    cause the end
surface of said ram to-engage and opposite the portion 104.
bend said staple closed around said anvil; and a The reserve staples 107
can be moved singly        toggle joint linkage (66,96) attached between
said onto the guide surface 85 by manually pulling the    10   body and
said ram which is manually movable ram 92 to a third load position on the
side of its   toward said body to move said ram to its closed open position
opposite its closed position by        position, characterized in that the
stapler (10, 50, lifting the drive members 99 and 100 away from       80)
has only a single toggle joint linkage having the body 82 (which lifting is
facilitated by the U-  axes of pivotal movement parallel to said guide
shaped portion 104 of the spring 105), whereupon    15   surface (26, 55,
85). the L-shaped end portion 109 of the spring 105         2. A stapler
(10, 50, 80) according to claim 1 will move the reserve staples 107 so that
the        further characterized in that said open staple (12, reserve
staple 107 adjacent the cover 106 engages    58, 88) is generally W-shaped
when viewed from the guide surface 85, and subsequent movement        said
planar side surface. of the ram 92 back to its open position will cause
20  3. A stapler (10, 50, 80) according to claim 1 the ram  92 to move the
reserve staple 107           further characterized in that said toggle
joint engaging the guide surface 85 to a position in       linkage
comprises first and second drive mem- engagement with the anvil 86, so that
it can be      bers (31, 32; 69, 70; 99, 100) having adjacent closed by
subsequently moving the ram 92 to its    -   'pivotably-attached ends, the
end of said first drive closed position.                              25
member (31, 69, 99); opposite said adjacent ends Also, like the ram 62 of
the stapler 50, the ram   is attached to said body (20, 52, 82) adjacent
said 92 of the stapler 80 is formed both by a part of the  rear end (24,
54, 84), the end of said second drive molding 98 and by a metal end plate
on which the     member opposite said adjacent ends is pivotably end
surface 94 is formed. The molding 98 and the     attached to said ram  (18,
62, 92), said drive end plate of the ram 92 are locked together by a T-
30    members and ram are sufficiently long that said shaped tab 112 on the
molding 98 that engages a      adjacent pivotably-attached ends of said
drive mating slot through the end plate.                   members are
spaced from said body in the open It will be understood that the stapler
embodi-    position of 'said ram, said drive members are ments 10, 50, and
80 disclosed herein may be         manually movable toward said body to
move said subject to many modifications and alterations    35   ram to its
closed position, and said drive mem- without departing from the scope of
the inven-       bers and at least parts of said body and said ram tion.
For example, the metal end plates on the       are a unitary polymeric
molding (16, 68, 98). rams of the staplers 50 and 80 could be shaped
4. A stapler (10) according to claim 3 further like that of the ram in U.S.
Patent No. 4,202,480    characterized in that all of said body (20), said
and one or more generally U-shaped staples    40   anvil (28), said means
(40, 28) for mounting said could be applied via the stapler; or the body,
ram,  staple (12), said ram (18), said means (30) mount- and the members
forming the toggle joint linkage     ing said ram (18) on said body (20),
and said first could be formed of metal, and the hinge points of    and
second drive members (31, 32) are a unitary the toggle joint linkage could
be joined by con-     polymeric molding. ventional hinge pin structures or
by flexible con-   45  5. A stapler (10, 50) according to claim 3 or
necting material such as tape. Thus the scope of     claim 4 further
characterized in that said poly- the present invention should not be
limited by the   meric molding (16, 68) includes a first thin, flex-
structures of the embodiments disclosed, but         ible, transverse
section (33, 71) pivotably joining only by the structure defined in the
claims.         said ram (18, 62) to said second drive member Claims
50   (32,70), a second thin, flexible, transverse section (34,72) pivotably
joining said drive members (31, 1. A stapler (10, 50, 80) adapted for
joining      32; 69,70),athirdthin,flexible,transversesection living
tissue, said stapler comprising an elongate   (35, 73) joining the ends of
said body (20, 52) and body (20, 52,82) having front (22, 53, 83) and rear
first drive member (31, 69), and an abutment (46, (24, 54, 84) ends, a
staple guide surface (26, 55,   ss   75) between parts of said body (20,
52) and said 85) adjacent said front end, and an anvil (20, 56,   first
drive member (31, 69) adjacent said third 86) transversely centered at said
front end pro-     flexible transverse section (35,73) which with said
jecting at a right angle to said guide surface; an   third thin transverse
section (35, 73) cantilever open staple (12, 58, 88) having a generally
planar   mounts said first drive member (31, 69) to require side surface
and pointed ends (14, 60, 90); means    60   resilient bending of said
first drive member (31, (40, 28) for mounting said staple on said body
69) to move said ram (18, 62) from its open to its adjacent said anvil with
the side surface of said   closed position. staple along said guide surface
and the pointed        6. A stapler (50, 80) according to claim 1 further
ends of said staple adjacent the front end of said   characterized by
including at least one reserve body; a ram (18, 62,92) having an end
surface (19,   65   staple (77, 107) and means for biasing said re- 6    
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107) toward a portion of said       3. Klammerinstrument (10, 50, 80) nach
An- guide surface (55, 85) and against a side surface  spruch 1, dadurch
gekennzeichnet, daB der Knie- of said ram (62, 92) overlying said portion
of said  hebel ein erstes und ein zweites Antriebsglied (31, guide surface
(55, 85) when said ram (62, 92) is in  32; 69, 70;.99, 100) besitzt, deren
einander be- said open and closed positions, and wherein said    5
nachbarte Enden schwenkbar miteinander ver- ram (62, 92) is movable to a
load position upon     bunden sind, da[err] das den genannten benach-
manual manipulation of said drive members (69,      barten .Enden
entgegengesetzte Ende des ersten 70; 99, 100), at which load position the
end       Antriebsgliedes (31,69,99) an dem Korper (20,52, surface of said
ram (62, 92) is spaced a greater   ,82) im Bereich des .hinteren Endes (24,
54,' 84) distance from said anvil (56, 86) than:at said open    10
desselben angebracht ist, da[err] das den genannten position to afford
movement of said reserve         benachbarten Enden entgegengesetzte Ende
des staple (77, 107) against.said portion of said guide      zweiten
Antriebsgliedes .schwenkbar mit dem surface (55, 85) and subsequent
movement of         Sto[err]el (18, 62, 92) verbunden ist, da[err] die said
reserve staple (77, 107) to said anvil (56, 86)  Antriebsglieder und der
Sto[err]el so lang sind, da[err] and closing of said reserve staple around
said   75   in der Offenstellung des St[err]3els die einander be- anvil
upon movement of said ram through said        nachbarten und schwenkbar
miteinander ver- open position to said closed position. .
bundenen Enden der Antriebsglieder im Abstand 7. A stapler (80) according
to claim 6 further    von dem  Korper angeordnet sind, da[err] die
characterized in that said stapler.includes a plu-  Antriebsglieder von
Hand zu dem  K[err]rper hin rality of said reserve staples (107).
20    bewegbar sind, um den StoBel in seine SchlieB- stellung zu bewegen,
und daB die Antriebsglieder und mindestens Teile des K[err]rpers und des
Sto- Patentanspr[err]che                                     Bels einen
einstOckigen polymeren FormpreBteil *-- - ,    .....  ....(16, 68,
98).pilden. 1. Klammerinstrument (20, 50, 80) zum Verbin-   25  4.
Klamrnerinstrument (10) nach Anspruch 3, den von lebendem Gewebe, mit einem
langge-          dadurch gekennzeichnet, daB der Korper (20), der streckten
K6rper (20, 52, 82), der ein vorderes (22,  AmboB (28), die Einrichtung
(40,28) zur Lagerung 53, 83) und ein hinteres (24, 54, 84) Ende besitzt,
der Klammner (12), der Stolel (18), die Einrichtung ferner ein
Klammerf0hringsfliche (26, 55, 85) im    (30) zur Lagerung des St6rels'
(18) auf dem Bereich des vorderen 'Endes und einen AmboS    30   Korper
(20) und das erste und das zweite. An: (20, 56, 86), der an dem vorderen
Ende in der       triebsglied (31, 32) insgesamt einen einstuckigen
Querrichtung zentriert ist urild rechtwinklig von   polymeren FormpreBteil
bilden. der Fuhrungsflache vorsteht; ferner mit einer         5.
Klammerinstrument (10, 50) nach Anspruch 3 offenen Klammer (12, 58, 88),
die eine allgemein  - oder 4, dadurch gekennzeichnet, daB der polyme- ebene
Seitenflache und spitze Enden (14, 60, 90)   35   re FormpreBteil (16, 68)
einen ersten dOnnen, besitzt; mit Mitteln (40, 88) zur Lagerung der
flexiblen, sich quer erstreckenden Teil (33, 71) Klammer auf dem Korper im
Bereich des Ambos-        besitzt, der den Stol~el (18, 62) mit dem zweiten
ses derart, daB sich die Seitenfliche der Klammer   Antriebsglied (32, 70)
verbindet, ferner einen lings der Fuhrungsflache erstreckt und die spit-
zweiten dunnen, flexiblen, quer angeordneten zen Enden der Klammer dem
vorderen Endo des   40   Tell (34, 72), der die Antriebsglieder (31, 32;
69, K6rpers benachbart .sind; mit einem Stolel (18,     70) schwenkbar
miteinander verbindet, elnen drit- 62,92), der eine Stirnflache (19,64,94)
besitzt, die  ten dunnen;flexiblen, quer angeordneten Tail (35, geeignet
ist, an  der den  spitzen  Enden           73), der die Enden des Korpers
(20, 52) und das entgegengesetzten Randflache der Klammer an-        erste
Antriebsglied (31, 69) miteinander verbin- zugreifen; mit einer Einrichtung
(30) zur Lagerung    45   det, und ein im Bereich des dritten flexiblen,
quer des Stolels auf dem  Korper derart, daB der         angeordneten Teils
(35, 73) zwischen Teilen des StoBel aus einer Offenstellung, in der die
Stirn-   Korpers (20, 52) und des ersten Antriebselements flache des
St6Bels im Abstand von dem AmboB         (31, 69) angeordnetes Widerlager
(46, 75), das angeordnet und daher zwischen ihnen ein Raum.       zusammen
mit dem dritten dOnnen, quer ange- fOr die Aufnahme der offenen Klammer
vor-   50   ordneten Tail (35, 73) eine einseitige Lagerung handen ist, in
eine SchlieBstellung bewegbar ist,   des ersten Antriebsgliedes (31, 69)
bewirkt, so so daB die Stirnfliche des StoBels an der Klam-     daB zum
Bewegen des StoBels (18, 62) aus seiner mer angreift und sie um den AmboB
herum biegt       Offen- in seine SchlieBstellung das erste Antriebs- und
schlieBt; und mit einem Kniehebel (66, 96),     glied (31, 69) gebogen
werden mull. der mit dem K6rper und dem StoBel verbunden    ss     6.
Klammerinstrument (50, 80) nach Anspruch und von Hand zu dem K6rper hin
bewegbar ist,        1, dadurch gekennzeichnet, daB er mindestens um den
StoBel in die SchlieBstellung zu bewegen,    eine Reserveklammer (77, 107)
und eine einrich- dadurch gekennzeichnet, daB  das Klammer-           tung
zum Belasten der Reserveklammer (77, 107) instrument (10, 50, 80) nur einen
einzigen Kniehe-  zu einem Teil der FRhrungsfldche (55, 85) hin und bel
besitzt, dessen  Schwenkachsen  zu der   60   gegen in der Offen- und der
SchlieBstellung.des FOhrungsflache (26, 55, 85) parallel sind.
StoBels (62, 92) Ober dem genannten Tail der 2. Klammerinstrument (10, 50,
80) nach An-        Fuhrungsfliche (55,85) iegende Seitenflache des spruch
1, dadurch gekennzeichnet, daB die offene    StoBels (62, 92) besitzt,
wobei der St6Bel durch Klammer (12, 58, 88) von der genannten ebenen
manuelle Betitigung der Antriebsglieder (69, 70; Seitenflache her gesehen
aligemein W-formig ist.   65   99, 100) in eine Beschickungsstellung
bewegbar 7    
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Abstand der StirnflAche des Stolels  les pibces de manoeuvre et le poussoir
etant. (62,92) von dem Ambol (56, 86) groBer ist als in     suffisamment
longs pour quo lesdites extremites der Offenstellung, so daB die
Reservekliammer        adjacentes relideside facon pivotante des places
(77,107) gegen den genarinten Teil der Fuhrungs-     de manoeuvre soient
espacees du corps dans la flache (55, 85) bewegbar und danach durch eine
5    position ouverte du -poussoir, les pibces de ma- Bewegung des StA~els
durch dieOffenstellung in       noeuvre pouvant etre deplac6es manuellement
die SchlieBstellung die-Reserveklammer (77,107)      vers le corps pour
amener le -poussoir a sa zu dem AmboB (56, 86) bewegbar und um den
positionrfermde, et les pibces de manoeuvre et au AmboB herum schliel3bar
ist.                          moins des-parties du corps et du poussoir
consti- 7. Klammerinstrument (80) nach Anspruch 6,   10   tuant une piuce
moul6e monobloc (16, 68, 98) en dadurch gekennzeichnet, daB das
Klammerinstru-        polymere. ment mehrere Reserveklammern (107) enthalt.
4. Agrafeuse (10) suivant la revendication 3, Revendications
caracterisee en ce quo le corps (20), 1'enclume -evendications
(28), les moyens (40, 28) de montage de l'agrafe 1.-Agrafeuse (10,50, 80)
prevue pour-la jonction    i5   (12), le poussoir (18), les moyens (30) de
montage de tissu vivant, ladite agrafeuse comprenant un       du poussoir
(18) sur le corps (20) et les premibre corps allong6 (20, 52, 82) qui
presente des extre-    et deuxibme pieces de manoeuvre (31, 32) sont mites
avant (22, 53, 83)*et arriere (24, 54, 84), une  une piece moul6e monobloc
en polymere. u rface de guidage d'agrafe (26, 55,85) adjacente  -5.
Agrafeuse (10, 50) suivant la revendication 3 '_rladite extremit6 avant, et
une enclume (28, 56,   20    ou 4, caracterisee en ce quo ladite piece
moul~e 86) centree transversalement a ladite extremite      (16, 68) en
polymbre comprend une premiere avant et qui fait saillie
perpendiculairement a la   section transversale mince et flexible (33, 71)
surface de guidage; une agrafe ouverte (12, 58,    -    reliant de fagon
pivotante Is poussoir (18, 62) a la 88) ayant une surface l'aterale
sensiblement plane    deuxieme piece de mdhoeuvre (32, 70), une *et des
extremites pointues (14, 60, 90); des    25    deuxibme section
transversale mince et flexible moyens (40, 28) de montage de ladite agrafe
sur      (34, 72) reliant de fagon pivotante les plAces de le corps pres de
l'enclume, la surface lat6rale de    manoeuvre (31, 32; 69, 70), une
troisibme section l'agrafe 6tant placde. le long de la surface de
transversale mince et flexible (35, 73) reliant les guidage et les
extremites pontues de l'agrafe         extremites du corps (20, 52) et la
premibre pibce etant adjacentes a 1'extr6mit6 avant du corps; un    30
de manoeuvre (31,69), et une but6e (46,75) situ6e poussoir (18, 62, 92) qui
comporte une surface        entre des parties du corps 420, 52) et la
premibre d'extr6mite (19, 64, 94) prevue pour venir en         piece de
manoeuvre (31, 69) pres de la troisibme contact avec la surface'de. bord de
l'agrafe A        section transversale flexible (35, 73), de sorte quo
l'oppose des dites extremit6s pointues; des           cette but6e associee
A la troisibme section trans- moyens (30) de montage du poussoir sur le
corps    35    versale mince (35, 73) support en porte-a-faux la pour un
mouvement d'une position ouverte, dans        premibre pibce de manoeuvre
(31, 69) afin de laquelle la surface d'extremit6 du poussoir est
necessiter une flexion elastique de la premibre espac6e de l'enclume pour
laisser entre elles la      pibce de monoeuvre (31, 69) pour amener le
place de l'agrafe ouverte, A une position ferm6e     - poussoir (18, 62) de
sa position ouverte a sa dens laquelle la surface d'extr6mite du poussoir
40    position formee. ;ient en contact avec l'agrafe et la referme autour
6. Agrafeuse (50, 80) suivant la revendication 1, lde l'enclume;.et une
liaison A genouillbre (66,96)     caracteris6e en ce qu'elle.comporte au
moins une attachee entre le corps et le poussoir et qui peut    agrafe de
reserve (77,.. 107) et des moyens de Atre deplac6e manuellement vers le
corps pour         poussee de cette agrafe de reserve (77, 107) vers amener
le poussoir a sa position ferm6e, caracte-   45    une partie de la surface
de guidage (55, 85) et 'Tisde en ce quo l'agrafeuse (10, 50, 80) comprend
contre une surface laterale du -poussoir (62, 92) seulement une liaison A
genouillere unique ayant      superpos6e A ladite partie de la surface de
gui- des axes de mouvement pivotant parallbles A           dage (55, 85)
lorsque le poussoir (62, 92) est dans ladite surface de guidage (26, 55,
85).              les positions ouverte et fermee, et dans laquelle le 2.
Agrafeuse (10, 50, 80) suivant la revendi-   50    poussoir (62, 92) est
mobile A une position de cation 1, caracteris6e en ce quo l'agrafe ouverte
chargement par manipulation  manuelle des (12, 58, 88) est sensiblement en
forme de W, vue      pieces de manoeuvre (69, 70; 99,100) la surface du
c6t6 de la surface laterale plane.                 d'extremite du poussoir
(62, 92) etant plus eloi- 3. Agrafeuse (10, 50, 80) suivant la revendi-
gn6e de l'enclume (56, 86) dans ladite position du cation 1, caract6risee
en ce quo la liaison A    55    chargement qu'A la position ouverte, afin
de genouillere comprend une premiere et une              permettre le
mouvement de l'agrafe de reserve deuxieme piace de manoeuvre (31,32; 69,70;
99,       (77, 107) contre ladite partie de la surface de 100) ayant des
-extr6mites adjacentes reliees de      guidage (55, 85) et le mouvement
suivant de fagon pivotante, I'extremite de ladite premibre      l'agrafe de
reserve (77, 107) vers l'enclume (56, piace de manoeuvre (31, 69, 99)
oppos6e aux    60    86) et la fermeture de l'agrafe de reserve autour
dites extremit6s adjacentes etant reliee au corps     de l'enclume par
deplacement du poussoir a (20, 52, 82) prbs de ladite extremite aribre
(24,54,  travers la position ouverte et A la position fermee. 84)
I'extremite de ladite deuxieme pibce du ma-         7. Agrafeuse (80)
suivant la revendication 6, noeuvre opposes aux extremites adjacentes etant
caract6risee en ce quo ladite agrafeuse comporte relies de fagon pivotante
au poussoir (18, 62, 92),   65    une pluralite d'agrafes de r6serves
(107). 8    


