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a housing having a passageway extending from an inlet opening to an outlet
opening, which Technical field                                  passageway
is adapted to guide a single staple This invention relates  to devices for
driving  moved from the inlet to the outlet opening with staples to join
adjacent bone portions.     5   distal ends of the leg portions of the
staple leading. Means are provided for biasing a stack of Background art
staples into the inlet opening, together with a Devices are known that
facilitate manual       driver having an end portion adapted to engage
hammering of staples into adjacent bone por-     the central portion of one
of the staples and being tions, such as is described in U.S. Patent No.
10   mounted on the housing for sliding movement 4,263,903. EP-A-0,081,578
teaches the use of a  between a load position with the driver spaced
stapler that rapidly and reproducibly imparts a  from the inlet opening to
afford movement of one controlled amount of energy to propel a staple   of
the staples into the passageway, along the into bone portions and which
provides many       passageway with the end portion pushing the advantages
over devices of the type described in   15  staple, to an eject portion
atwhich the end portion U.S. Patent No. 4,263,903. The teachings in that
of the driver pushes the staple out the outlet patent, however, were based
on tests with a      opening, and at which eject position the driver is
commercially available manually actuatable sta-  stopped by the housing.
Drive means are adapted pie gun (i.e., the Model T-50 Staple Gun Tacker  to
be manually activatable by a trigger for rapidly manufactured by Arrow
Manufacturing Co.) that   20   and forcefully propelling the driver along
the is impractical for surgical use.                 passageway from the
load position to the eject U.S. Patent No. 4,380,312 describes a stapling
position to move one of the staples from the inlet tool for applying
staples to a workpiece to fasten  opening to the outlet opening and for
returning an article, such as electrical cable, to the work-  the driver
from the eject position to the load piece. The stapling tool is adapted to
provide   25   position after activation of the drive means. The multiple
driving strokes to the staple That tool  subject invention is characterised
by means for includes a compressible foot for limiting the drive
releasably latching a piston to thereby lock the distance of a plunger to a
position dependent on  driver in the load position comprising latch the
thickness of the article being stapled, and a  means adapted for automatic
engagement retainer activated by the compressible foot to   30   between
the housing and the piston when the prevent the advancement of the next
staple to its  driver returns to the load position from the eject drive
position while multiple drive strokes are  position, manually activatable
button means being applied to the previous staple. U.S. Patent  mounted on
the housing for movement from an No. 3,017,636 also describes a stapler
that applies  outer position affording engagement of the latch multiple
driving strokes to a staple.      35   means to an inner position engaged
with and U.S. Patent No. 3,717,294 describes a stapler for  releasing with
the latch means to afford move- skin and fascia. That stapler includes a
ment of the driver to the eject position, and mechanism for preventing the
retraction of a     means for biasing the button means to the outer
flexible staple housing belt during rearward     position. The means for
releasably latching the movement of the pusher. That patent also   40
driver in the load position has the advantage of describes a gas activated
powering unit that     producing additional safety by preventing inad-
develops a rectilinear thrust for advancing and  vertent driving of a
staple by pulling the trigger. forming staples.
The invention preferably has a drive means U.K. Published Patent
Application No.2 074 078  which comprises an air cylinder assembly
describes a stapling device developed for  45  including a cylinder having
a first and second orthopedic use. That stapling device includes a  ends
with a portion of the driver extending into tubular locator having two
locating pins that are  the cylinder from the second end, and having an
driven lightly into bone to stabilize the locator. A  inner surface between
the first and second ends punch is then inserted into the locator and
around and aligned with the driver, and a piston hammered to drive a staple
into the bone.  so   within the cylinder fixed to the driver and in
Shoulders are provided on the punch and within   slidable sealing
engagement with the inner sur- the locator to prevent the staple being
driven into  face, the piston being movable along the inner bone beyond the
head of the staple.              surface from a first position adjacent the
first end when the driver is in the load position to a second Disclosure of
the invention                55   position adjacent the second end when the
driver The present invention provides a stapling      is in the eject
position; and a valve assembly on device having novel design features which
pro-   the housing, the valve assembly comprising a vide additional safety
when driving staples into  body having an Inlet port and first and second
bone portions during surgery.                    outlet ports, an actuator
manually movable along Generally, the bone stapler according to the   60
the body from a blocking position closing the inlet present invention is a
stapler of the type adapted  port and connecting the outlet ports and an
for use with generally U-shaped staples each     activate position
connecting the inlet port and the comprising two generally parallel leg
portions   first outlet port and closing the second outlet port, projecting
in the same direction from opposite   and means for biasing the actuator to
the blocking ends of the central portion. The stapler comprises   65
position; the housing having an outlet passage- 2 



3              EP 0130784 B1                     4 way communicating with
the cylinder adjacent the   Figure 9 is a sectional view taken
approximately second end, communicating with the second        along line
9-9 of Figure 8; outlet port, and being adapted to be coupled to a  Figure
10 is a sectional view taken approxi- hose leading to air at atmospheric
pressure; the  mately along line 10-10 of Figure 9; housing having an inlet
passageway coupled to    5  Figure 11 is an enlarged sectional view taken
the inlet portandadapted to becoupledtoasource    approximately along line
11-11 of Figure 4; and of air under greater than atmospheric pressure,
Figure 12 is a sectional view showing a safety and a transfer passageway
coupled between the     button assembly according to the present inven-
first outlet port and communicating with the     tion. cylinder adjacent
the first end.            10 The provision of such features provides a
struc-  Detailed description ture which ensures that air is not discharged
Referring now to Figures 1 through 10 there is toward a patient.
illustrated a bone stapler generally designated by Conveniently the means
for biasing a stack of   the reference numeral 10. staples into the inlet
opening comprises a car-  15    The stapler 10 is adapted for use with
generally tridge including a case adapted to engage the     U-shaped
staples 11 (Figure 8), each of which housing, the stack of staples being
within the case,  staples 11 comprises a central portion 12 and two and the
cartridge further including a follower on  generally parallel leg portions
13 having pointed the side of the stack of staples opposite the     distal
ends and projecting generally in the same passageway and movable within the
case with the   20   direction from opposite ends of its central portion
stack of staples, manually actuatable means for   12 and preferably
diverging by about 1 or 2 releasably retaining the case in engagement with
degrees so that the driven staple will provide a the housing and means for
biasing the follower    compressive effect on portions of bone joined by
toward the passageway; the bone stapler further   it. Generally the stapler
10 comprises a pistol- being arranged so thatthe housing and driverboth
25   shaped housing 14 having a passageway 16 comprise first and second
partsthefirst part of the  (Figures 3 through 6) extending from an inlet
housing defining the inlet and outlet openings,  opening 18 to an outlet
opening 20, which carrying the first part of the driver, and releasably
passageway 16 is adapted to guide one of the carrying the cartridge, and
the second part of the  staples 11 from the inlet opening 18 to the outlet
housing carrying the drive means and the second   30   opening 20 with the
distal ends of the staple 11 portion of the driver; and the bone stapler
further  leading. Means are provided for biasing a stack of including
manually actuated means for releasably  the staples 11 contained in a
replaceable cartridge engaging the first and second parts of the housing
21 into the inlet opening 18. A driver 22 having an and of the driverto
afford using first parts adapted  end portion 24 adapted to engage the
central for staples of different sizes with the second parts.   as
portion 12 of one of the staples 11 is mounted on The provision of such a
feature of providing the  the housing 14 for sliding movement between a
stapler and driver into parts facilitates the use of  load position (Figure
3) with the driver 22 spaced different size staples.
from the inlet opening 18 to afford movement of The invention will now be
described by way of   one of the staples 11 into the passageway 16, example
with reference to the accompanying   40   along the passageway 16 with Its
end portion 24 drawings wherein:-                                pushing
the staple, to an eject position (Figure 4) at Figure 1 is a top view of a
bone stapler;       which the end portion 24 of the driver 22 pushes Figure
2 is a side view of the bone stapler of  the staple 11 out of the outlet
opening 20 and at Figure 1;                                         which
eject position the driver 22 is stopped. Drive Figure 3 is an enlarged
sectional view taken   45   means including an air cylinder assembly 26
along line 3-3 of Figure 1;                       powered by air under
greater than atmospheric Figure 4 is an enlarged sectional view taken
pressure and adapted to be manually activated by along line 3-3 of Figure 1
and similar to Figure 3,  pulling an actuating trigger 27 into a handle-
but in which drive means has been activated to    portion 25 of the housing
14 are provided for drive a staple;                             so
rapidly and forcefully propelling the driver 22 Figure 5 is an enlarged
fragmentary sectional   along the passageway 16 from the load position to
view taken approximately along lines 3-3 of       the eject position to
move the staple 11 from the Figure 1 and similar to Figure 3 but in which a
inlet opening 18 to the outlet opening 20. driver included in the stapler
is in an intermediate  The driver 22 comprises a longitudinally slotted
position;                                   55   blade-like portion on
which its end portion 24 is Figure 6 is a sectional view taken
approximately  formed and which is guided along the housing 14 along line
6-6 of Figure 5;                       by a headed pin 15 fixed in the
housing 14 that Figure 7 is an enlarged fragmentary sectional   projects
through the slot in the blade-like portion. view taken approximately along
lines 3-3 of       Also included in the driver 22 is a cylindrical Figure 1
and similarto Figure 3 except that a staple   60   portion 17 that moves
within a cylindrical guide cartridge is shown separated from the rest of
the  bore 19 in the housing 14, to which cylindrical staples and a
cartridge holding mechanism is      portion 17 the blade-like portion is
attached at a shown In an open position;                        frustro
conical end plug 23 that slides in close- 



Figure 8 is an enlarged top view of the cartridge  fitting engagement in
the guide bore 19. shown separated in Figure 7;                65     The
drive means for propelling the driver 22 3    5              EP 0130 784 B1
6 comprises the air cylinder assembly 26 which     second outlet port 38,
and is adapted to be includes a cylinder 28 partially defined by a
coupled to a portion of a hose (not shown) cylindrical inner surface 29 of
the housing 14   leading to air at atmospheric pressure through a
concentric with the guide bore 19, which cylinder  conventional surgical
air inlet connector, a female 28 has first and second ends 30 and 31, and a
5    half 45 of which is formed in the housing 14. The piston 32 within the
cylinder 28 Integral with an  housing 14 also has an inlet passageway 47
end portion of the driver 22 opposite its end    including an enlarged
reservoir portion 48 (which portion 24. The piston 32 is in slidable
sealing  provides sufficient air volume to quickly move the engagement with
the cylindrical inner surface 29,  piston 32) coupled to the inlet port 36
and a and is movable along the inner surface 29   10  smaller portion 49
adapted to be coupled to a between a first position adjacent the first end
30  source of air under greater than atmospheric of the cylinder 28 at
which the piston 32 is located  pressure through the female coupling half
45. when the driver 22 is in its load position and to  Also included is a
transfer passageway 51 which the piston 32 is biased by a main spring
coupled between the first outlet port 37 and 33 within the piston 32 and
the housing 14;   15   communicating with the cylinder 28 adjacent the and
a second position adjacent the second end 31  first end 30. Thus, when the
stapler 10 is activated of the cylinder 28 at which the piston 32 is     by
the actuating trigger 27 being pulled into the positioned when the driver
22 is in its eject   housing 14 to move the actuator 40 to Its activate
position.                                        position (Figure 4), air
under greater than atmos- The end of the main spring 33 opposite the   20
pheric pressure in the reservoir 48 and from the piston 32 is supported
against an annular        supply will flow through the inlet port 36, past
the inwardly projecting ledge on a guide collar 35   small diameter
actuator portion-42 and out the which guide collar 35 has an outwardly
projecting  transfer passageway 51 to the first end 30 of the rim fixed
against an inwardly projecting lip in the  cylinder 28, while the larger
diameter portion 43 housing 14 by an anchor ring 35b threadably   25    of
the actuator 40 precluded any significant engaged with the housing 14. The
inner surface of  amount of the high pressure air from escaping the
inwardly projecting ledge is in close engage-  into the outlet passageway
46. As the piston 32 ment around the driver 22 and carries a pin 35c
starts to move from its first to its second position positioned in a
longitudinal groove in the driver  under the influence of the high pressure
air, air 22 to allow longitudinal movement of the driver   30   between the
piston 32 and the second end 31 of 22 between Its load and eject positions
while the  the cylinder 28 will flow out the outlet passage- pin 35c
prevents rotation of the driver 22 relative  way 46 and to the atmosphere
through a hose to the housing 14.                                (not
shown) coupled at the female coupling half The actuating trigger 27 by
which the air       46. When the actuating trigger 27 is subsequently
cylinder assembly 26 is actuated is included in a   35   released (Figure
3), the actuator 40 will return to valve assembly 34 comprising the housing
having  its deactivate position under the influence of the a bore opening
through the front of Its handle   spring 44 so that the Inlet port 36 is
closed, and portion 25 in which a guide spool 39 is fixed and  the first
and second outlet ports 37 and 38 are having an inlet port 36 and first and
second outlet  connected past the small diameter portion 42 of ports 37 and
38 communicating with the bore. An   40  the actuator 40 so that the high
pressure air can actuator 40 coupled to the actuating trigger 27 by  escape
from behind the piston 32 via the transfer a set screw (not shown) is
manually movable       passageway 51, bore 35 and outlet passageway within
the guide spool 39 from an outer blocking  46, and air at atmospheric
pressure as needed can position (Figure 3) at which an O-ring 41 around a
flow to the front of the piston 32 via the outlet groove in the actuator 40
engages a seat around   45   passageway 46. and closes the inlet port 36,
and clearance        The means for biasing the stack of staples 11 between
a small diameter portion 42 of the       into the inlet opening 18, best
seen in Figure 5, actuator 40 and the inner surface of the guide
comprises the cartridge 21 which is releasably spool 39 connects the outlet
ports 37 and 38     received in the housing 14 and includes a case 54
through transverse passageways in the guide   50   comprising a pair of
opposed hook-like projec- spool 39; and an inner activate position (Figure
4)  tions 55 providing guide wall means defining an with the 0-ring 41
separated from the seat to    inner surface 56 at one end of the stack of
staples connect the inlet port 36 and the first outlet port  11, and side
walls 57 porjecting normal to the 37 past the small diameter portion 42 of
the     inner surface 56. The side walls 57 have opposed actuator 40, and
at which a larger diameter 43   55   transverse openings 58 adjacent the
Inner surface portion of the actuator 40 essentially closes the  56 and
aligned with the passageway 16 when the transverse passageways in the guide
spool 39      cartridge 21 is engaged in the housing 18 so that leading to
the second outlet port 38. A spring 44  the inner surface 56 defines a
portion of the provides means for biasing the actuator 40 to its
passageway 16 at its inlet opening 18, and so that outer blocking position,
against which spring 44   60  the driver 22 Is movable through the
transverse 



the actuator 40 may be manually moved or pulled   openings 58 and along the
inner surface 56 to its activate position by the actuating trigger 27.
between its load and eject positions. The car- The housing 14 has an outlet
passageway 46       trldge 21 further includes a follower 60 on the side
which communicates with the cylinder 28 adja-     of the stack of staples
11 opposite the inner cent its second end 31, communicates with the   65
surface 56 and passageway 16 and guided along a 4    7              EP
0130784 B1                     8 central rib 59 included in the case 54,
which    the retaining bracket 66) and an outer position at follower 60 is
movable within the case 54 with the  the end of the slots opposite the
anchor pin 75. stack of staples 11. One of the side walls 57 of the  When
the retaining bracket 66 is in its closed case 54 has a pair of
longitudinal slots 61 dis-  position and the rod 73 is in its inner
position, posed generally at a right angle to the passage-   5   engagement
of the rod 73 with the slots in the way 16 and the transverse openings 58.
A pusher   hook like members 71 will hold the retaining 62 has one end
portion pivotably mounted on a     bracket 66 in its closed position.
Manual move- retaining bracket 66 (included in the means for  ment of the
rod 73 to its outer position against the releasably retaining the cartridge
21 on the hous-  bias of the spring 74 will afford pivoting of the ing 14
as will later be explained) at a pin 63 and   10  retaining bracket 66 from
its closed to its open has two opposite distal end portions 64 projecting
position. Subsequent movement of the retaining through the longitudinal
slots 61 and in engage-  bracket 66 from its open toward its closed posi-
ment with the side of the follower 60 opposite the  tion will cause the rod
73 to move toward its outer stack of staples 11. Means in the form of a
spring  position along caming surfaces 76 defined along 65 Is provided for
biasing the distal end portions   15  the distal edges of the hook-like
members 71 until 64 of the pusher 62, and thus the stack of staples  the
rod 73 again engages the slots in the hook-like 11, toward the projections
55 Thus as the driver  member 71 to hold the retaining bracket 66 22 moves
through the transverse openings 58 and   closed. along the inner surface 56
defined by the projec-  The bone stapler 10 also includes blocking tions 55
during movement from its load to its  20   means for automatically
preventing movement of eject position, the driver 22 will carry with it the
the driver 22 to its load position from an inter- staple 11 pressed against
the inner surface 56 by  mediate position between its load and eject posi-
the follower 60, pusher 62 and spring 65. When   tions with a portion of
the driver 22 projecting removed, the cartridge 21 will carry with it all
of  partially through the cartridge 21 and across the the staples 11
remaining in the stapler 10 so that   25  inlet opening 18 to passageway 16
(Figures 5 and with the cartridge 21 removed it will be impos-   6) after
the driver 22 has moved from its load to its sible to inadvertently fire a
staple 11 from the  eject position. Thus, with the driver 22 initially in
stapler 10.                                       its load position, the
drive means may be The  hook like  projections are  preferably     manually
activated a first time by pulling the integrally molded with the case 54 In
positions   30   actuating trigger 27 to drive a staple 11 through
projecting at about right angles to side walls 57 of  the outlet opening 20
and may subsequently be the case 54 as is shown In dotted outline in Figure
manually activated an additional number of times 9, and are then pivoted
and frictionally pressed  by pulling the actuating trigger 27 so that the
into grooves between rails 67 molded along the   driver 22 will be again
propelled to its eject side walls 57 (see Figure 8) to their opposed   35
position to further impact that driven staple 11 as positions described
above.                        may be needed to fully seat the driven staple
11, The means for releasably retaining the car-     without driving an
additional staple 11 from the tridge 21 In the housing 14 comprises a
socket in  cartridge 21. Also Included are reset means the housing 14
adapted to closely conform to and  manually activated by a reset member or
trigger receive an end portion of the case 54 Including the   40   79 for
resetting the blocking means to allow opposed projections 55 to key the
proper location  return movement of the driver 22 from its inter- of case
54 In the housing 14 with its Inner surface -  mediate to its load position
so that another staple 56 aligned with one side of the passageway 16,    11
may be driven. Even with the driver 22 in its and the retaining bracket 66
which is pivotably  intermediate position extending partially through
mounted on the housing 14 at a pin 68 for manual   45  the cartridge 21,
the cartridge 21 may be removed movement between a closed position (Figures
2      and replaced. The driver 22 has arcuate notches through 5) at which
a transverse ledge 69 on the  78 along its sides (Figure 6) that align with
the retaining bracket 66 engages the end of the case  projections 55 when
the driver 22 is in Its inter- 64 opposite the housing 14 and holds the
case 54  mediate position to allow the projections 55 to be in the socket
and at which the pusher 62 carried   so   withdrawn from the cartridge 21
receiving socket by the bracket 66 is biased against the follower 60  in
the housing 14 through the notches 78. by the spring 65; and an open
position (Figure 7)  The blocking means in the bone stapler 10 with the
ledge 69 spaced from the cartridge 21    comprises a plunger 80 axially
slidably mounted when it Is in the socket to afford removal or     in a
bore in the housing 14 communicating with insertion of the cartridge 21
with respect to the   55  the cylinder 28 at its first end 30 for movement
in socket  Means are also provided for releasably    a direction normal to
the axis of the cylinder 28 retaining. the retaining bracket 66 in its
closed  between a nonblocking position (Figure 3) spaced 



position, comprising a pair of hook like members  from within the cylinder
28, to a blocking position 71 fixed to the housing 14 flanking the
retaining  (Figure 4) partially within the cylinder 28 to which bracket 66
and defining slots opening toward the   60  the plunger 80 is biased by a
spring 81, so that front end of the housing 14; and a transverse rod
engagement between the plunger 80 and the side 73 slidably mounted in
spaced slots in the retain-  of the piston 32 adjacent the first end 30 of
the ing bracket 66 for movement between an inner      cylinder 28 will
define the intermediate position position (to which the rod 73 is based by
a spring  for the piston 32. When the piston 32 is in its first 74 between
the rod 73 and an anchor pin 75 on   65   position corresponding to the
load position of the 5    9              EP 0130784  B1
10 driver 22, the periphery of the piston 32 will retain  the barrel
assembly 92 to afford driving stapler of the plunger 80 in its non-blocking
position in    different sizes. opposition to the biasing of the spring 81
(Figure  Means are provided for releasably engaging the 3). Upon movement
of the piston 32 from its first  first and second parts 94 and 93 of the
driver 22 position toward its second position corre-   5   and for
releasably engaging the handle and barrel sponding to the eject position of
the driver 22,  assemblies 91 and 92. These means comprise however, the
plunger 80 will automatically move   walls on the first part 94 of the
driver 22 opposite to its blocking position under the influence of the  its
end portion 24 defining a socket with an outer spring 81 (Figure 4) to thus
preclude the piston 32  portion 96 having a square cross section and an
from returning to its first position and thus pre-   to  Inner portion 97
with a circular cross section; and clude the driver 22 from returning to
its load     a tip on the first part 94 of the driver 22 including a
position until the reset means is operated by the  distal square portion 99
adapted to slide within reset trigger 79.
the socket through its outer portion 96 and to The reset means comprises
the reset trigger 79  rotate in its inner portion 97 out of alignment with
fastened by a set screw (not shown) to an outer   15  the outer portion 96
(see Figure 11) with the walls end portion of a spindle 83, which spindle
83 is  defining the outer portion 96 around a reduced slidably mounted in a
sleeve 82 fixed in a bore   diameter cylindrical portion 100 of the drivers
first opening through the front of the handle portion   part 94. The part
of the housing 14 included in the 25 of the housing 14 for longitudinal
sliding     barrel assembly 92 includes a collar 101 at its end movement
between an outer position (Figures 3   20   opposite the outlet opening 20
received in a and 4) and an inner position (not shown). Also    socket in
the part of the housing 14 included in the included in the reset means are
means in the form  handle assembly 91 with the square portion 88 of of a
spring 85 for biasing the reset trigger 79 to its  the tip out of alignment
with the outer portion 96 outer position, and cam means on the spindle 83
of the wall defining the socket, with four evenly and reset trigger 79 for
moving the plunger 80   25   spaced radially outwardly projecting pins 102
from its blocking to its nonblocking position    fixed on the collar 101
received in four longi- against the bias of spring 81 upon manual move-
tudinally extending slots opening through the end ment of the spindle 83
from its outer to its inner  of the housing part included in the handle
position via the re-set trigger 79. The cam means  assembly 91, and with
hooks 105 on a ring 103 comprise a semispherical tip 88 on the inner end
30   mounted for rotation about its axis on the hous- of the spindle 83,
and a surface 89 inclined with  ing part included in the handle assembly 91
in respect to the axis of the spindle 83 partially   engagement with the
pins 102 to releasably latch defining a slot in the plunger 80 in which the
tip 88  the handle and barrel assemblies 91 and 92 is received to prevent
rotation of the plunger 80.  together. The barrel assembly 92 can thus be
The slot in the plunger 80 is sufficiently long to   35  located at
different orientations displaced 90 afford movement of the plunger 80 from
its        degrees from each other with respect to the nonbiocking to its
blocking position under the    handle assembly 91 to provide various orien-
influence of the spring 81 after the driver moves  tations of a driven
staple 11 relative to the handle toward its eject position. With the
plunger 80 in its  portion 25 of the housing 14. To release the blocking
position the reset trigger 79 may be   40   handle and barrel assemblies 91
and 92 from each manually pulled toward the handle portion 25 of   other,
the ring 103 is rotated against the bias of a the housing 14 which will
cause the tip 88 to     coil spring 104 to move the hooks 105 from engage
the inclined surface 89 so that the plunger  around the pins 102. The
handle and barrel 80 will be pulled back to its nonblocking position.
assemblies 91 and 92 are pulled apart axially of This will allow the piston
to return to its first   45  the driver 22 which pulls the pins 102 from
the position, and cause the driver 22 to return to its  slots in which they
are received and pulls the part load position under the influence of the
main     of the housing 14 on the barrel assembly 92 along spring 33.
the driver 22 until the headed pin 15 reaches the The bone stapler 10 is
designed to afford       end of the slot In the driver 22, at which
position a driving staples of different sizes in that it is made   50
spring loaded ball 107 carried by the housing part In two separable
assemblies including a handle    on the barrel assembly engages a groove
107b assembly 91 which includes the drive means        around the end plug
23, which engagement will mounted on one part of the housing 14, and a
keep the end plug 23 from moving into the guide barrel assembly 92 which
defines the passageway   bore 19 after the handle and barrel assemblies 91 



16 and receives the cartridge 21 for staples 11 of   55   and 92 are
separated. The handle and barrel one size on another part of the housing
14. Means  assemblies 91 and 92 are then rotated about 45 are provided for
releasably engaging the parts of  degrees relative to each other about the
axis of the housing 14, and the driver 22 is separable into  the driver 22
to align the square position 99 of the a second part 93 included in the
handle assembly  tip with the outer portion 96 of the socket, where- 91 and
connected to the piston 32, and a first part   60   upon the tip may be
pulled from the socket and 94 including its end portion 24 which is
included  the assemblies 91 and 92 may be separated. in the barrel assembly
92. Different barrel       Reengagement of the handle and barrel assemb-
assemblies that each have a housing part defining  lies 91 and 92 is
accomplished by reversing the a passageway, a driver part and accept
cartridges  steps listed above. Upon pressing the pins 102 of a different
size of staple may be substituted for   65  into the slots, camming
surfaces 105b of the 6    11             EP 0130784 B1
12 hooks 105 will cause the collar 101 to auto-     levered hooks 125
disposed in a circular array, matically rotate to engage the hooks 105
around  having one end fixed on the plug 108a, and the pins 102.
projecting toward the pin 123. Distal camming The bone stapler 10 also
includes means for     surfaces on the pin 123 and hooks 125 are shaped
indicating to a user ready to fire the stapler 10    5   to cause resilient
outward deflection and engage- whether the driver 22 is in its load
position from  ment of the hooks 125 over the head of the pin which a
staple 11 can be driven or in its inter-  123 when the piston 32a returns
to its first mediate position. An indicating spool 106 is cen-  position
corresponding to the load position of the trally slidably mounted in a
removable plug 108   driver 22a. Such engagement will prevent move-
providing a portion of the housing 14 at the first   10   ment of the
piston 32a that would cause move- end 30 of the cylinder 28. The indicating
spool 106  ment of the driver 22a to its eject position even is slidable
between an inner position with a flange  when the drive means (not shown)
is activated by 109 at its outer end against the outer surface of  pulling
a main trigger. The latch means can be the plug 108 to which the indicating
spool 106 is  released, however, by manually pressing the biased by a
spring 110, and an outer position with   15   button 121 inwardly so that a
cam surface 127 on a portion of the spool 106 adjacent the flange 109,  the
inner end of the button 121 will engage and which is painted red,
projecting from the plug   separate the hooks 125, moving them radially out
108. The piston 32 carries a central headed pin  of engagement with the
head of the pin 123, 112 at its end adjacent the first end 30 of the
whereupon the driver may be moved to drive a cylinder 28 around which pin
112 is a slidable   20   staple by pulling the main trigger to activate the
washer 114 biased against the head of the pin 112  drive means. by a spring
113 with a greater spring constant than the spring 110. When the driver 22
Is in its  Operation load position, the head of the pin 112 will enter an
The operation of the bone stapler 10 by a user opening in the spool 106
while the washer 114   25   will now be described assuming that a cartridge
will be pressed against the adjacent end of the  21 containing a stack of
staples 11 is held in the indicating spool 106 under the influence of the
housing 14 by the retaining bracket 66 and the spring 113 causing the spool
106 to move to its  stapler 10 is connected at the coupling half 45 to a
outer position at which its red periphery indicates  hose assembly (not
shown) including a central that the driver 22 is in its load position. When
the   30   supply of air under greater than atmospheric driver 22 moves
away from its load position, the  pressure coupled to the inlet passageway
47 and indicating spool 106 will move to its inner posi-  an outer hose
leading to air at atmospheric tion under the influence of the spring 110,
thereby  pressure coupled to the outlet passageway 46. indicating to a user
that the driver 22 is in its  The user can utilize a pair of pointed
locating intermediate position.                      35   members 130 fixed
to the housing 14 in positions Referring now to Figure 12 there is shown a
flanking the outlet opening 20 and projecting safety means that is
according to the present     generally parallel to the axis of the driver
22 to invention incorporated in a bone stapler 120      help position and
stabilize bone portions to be instead of the indicating means Including the
stapled in the same plane. When the bone por- indicating spool 106 shown in
Figure 2. In describ-   40  tions are thus positioned, the stapler 10 can
be ing this safety means, portions of the stapler 120  activated by
manually activating button means that are essentially the same as
corresponding    121 and pulling the actuating trigger 27 so that air
portions of the stapler 10 will be identified by the  under greater than
atmospheric pressure is same reference numeral to which has been added
coupled through the reservoir 48, valve assembly the suffix "a".
45   34 and transfer passageway 51 to the first end 30 The safety means
includes means for releas-     of the cylinder 28 which will cause rapid
move- ably latching a piston 32a at a first end 30a of a  ment of the
piston 32 and thereby the driver 22 cylinder 28a to thereby lock a driver
22a in its load  from its load position spaced from the staple inlet
position. The safety means comprises latch        opening 18,and through
the cartridge 21 along its means adapted for automatic engagement   50
inner surface 56 to push the adjacent staple 11 In between a housing 14a
and the piston 32a when    the stack along the passageway 16 to the outlet 



the driver 22a returns to its load position from its  opening 20 and drive
that staple 11 into adjacent eject position, manually activatable button
means  portions of bone, the driver 22 being stopped at including a button
121 mounted on the housing    its eject position at the outlet opening 20
by 14a for axial sliding movement from an outer  55   engagment of the
piston 32 with a rubber collar position affording engagement of the latch
means  131 at the second end 31 of the cylinder 28. As the to an inner
position engaged with and releasing   piston 32 thus is moved away from the
first end the latch means to afford movement of the driver  30 of the
cylinder 28, the plunger 80 will move 22a to its eject position, and means
provided by  into the cylinder 28 under the influence of the air pressure
in the cylinder 28a for biasing the   so   spring 81 so that, after the
actuating trigger 27 is button 121 to its outer position.
released and the high pressure air at the first end The latch means
comprises a headed pin 123      30 of the cylinder 28 escapes through the
transfer projecting centrally from the end of the piston 32a  passageway
51, valve assembly 34 and outlet adjacent the first end 30a of the cylinder
28a, and  passageway 46 to the hose coupled to atmos- two pairs of
resiliently flexible opposed canti-  65   pheric pressure and the piston 32
moves back 7    13              EP 0130 784 B1                    14 toward
its first position under the influence of   of the housing 14 and driver 22
away from each the main spring 33, the piston will be stopped     other to
pull the square portion 99 from the against the periphery of the plunger 80
with the   socket and separate them. The different barrel end portion 24 of
the driver 22 at an intermediate  assembly can then be assembled on the
handle position extending through the cartridge 21 so    5    assembly 91
by reversing the separating steps. that the next staple 11 In the stack of
staples 11 can not move into the inlet opening 18 to the      Claims
passageway 16. The user, if desired, can then again rapidly move the driver
22 to its eject        1. A bone stapler (10) adapted for use with position
by again pulling the actuating trigger 27   10   generally U-shaped staples
(11) each comprising as may be desired to further, drive or seat the    a
central portion (12) and two generally parallel staple 11 previously driven
into the bone por-    leg portions (13) projecting in the same direction
tions.                                            from opposite ends of its
central portion (12) and When the user desires to drive a second staple
having distal ends, the stapler (10) comprising: 11, he can pull the re-set
trigger 79 which will  15  a housing (14; 14a) having a passageway (16)
move the tip 88 of the spindle 83 against the      extending from an inlet
opening (18) to an outlet inclined surface 89 to cam the plunger 80 out of
opening (20), the passageway (16) being adapted the cylinder 28 to its
non-blocking position so   to guide a single staple (11) moved from the
inlet that the main spring 33 can return the piston 32   (18) to the outlet
opening (20) with the distal to its first position and thereby the driver
22 to its   20   ends of the staple (11) leading; load position allowing
the uppermost staple 11      means (21, 60,62, 63, 64, 65 and 66) for
biasing in the cartridge 21 to move against the inner      a stack of
staples (11) into said inlet opening surface 56 of the cartridge 21 at the
inlet opening  (18); 18 so that subsequent activation of the drive       a
driver (22; 22a) having an end portion (24) means by releasing the latch
means 123, 125 and   25   adapted to engage the central portion (12) of one
actuating trigger 27 will drive that staple 11.    of the staples (11) and
being mounted on the If the user wishes to remove the cartridge 21
housing (14; 14a) for sliding movement between because it is empty, or to
insure that the stapler  a load position (Figure 3) with the driver (22;
22a) 10 can not fire another staple 11, or to insert    spaced from the
inlet opening (18) to afford staples with different length leg portions 13,
he   30   movement of one of the staples (11) into the may do so by
manually retracting the rod 73 out    passageway (16), along the passageway
(16) of the slots in the hook-like portions 71 against  with the end
portion (24) pushing the staple (11), the bias of the spring 74, and
pivoting the retain-  to an eject position (Figure 4) at which the end ing
bracket 66 from its closed position (Figures 2  portion (24) of the driver
(22; 22a) pushes the through 5) to its open position (Figure 7) so that
35   staple (11) out the outlet opening (20) and at the cartridge 21 can be
removed from the socket    which eject position the driver (22; 22a) is
stop- in the housing 14. He can then be sure that no     ped by the housing
(14; 14a): and staples 11 remain in the stapler 10, since the       drive
means (26) adapted to be manually entire remaining stack of staples 11 (if
any)      activatable by a trigger (27) for rapidly and force- remains in
the cartridge 21. The same or a new    40  fully propelling the driver (22;
22a) along the cartridge 21 of staples 11 may again be loaded
passageway (16) from the load position (Figure Into the stapler 10 by
inserting the cartridge 21  3) to the eject position (Figure 4) to move one
of into the socket in the housing 14 and moving the   the staples (11) from
the inlet opening (18) to the retaining bracket 66 to its closed position,
which  outlet opening (20) and for returning the driver will cause the rod
73 to move along the camming    45   (22; 22a) from the eject position to
the load surfaces 76 of the hook-like portions 71 and       position after
activation of the drive means (26); subsequently into the slots therein to
hold it       characterized in that means (Figure 12) is pro- closed.
vided for releasably latching a piston (32a) to 



If the user wishes to drive staples of a different  thereby lock the driver
(22a) in the load position width along its central portion 12, he may also
50   (Figure 3) comprising latch means (123 and 125) do that by
substituting an appropriate different   adapted for automatic engagement
between the barrel assembly for the barrel assembly 92 being   housing
(14a) and the piston (32a) when the used, which different barrel assembly
is adapted   driver (22a) returns to the load position from the to
accommodate staples 11 of that width. Such      eject position, manually
activatable  button substitution is easily accomplished by rotating    55
means (121) mounted on the housing (14a) for the locking collar 103 to
release the two parts of  movement from  an outer position affording the
housing 14, pulling and relatively rotating the  engagement of the latch
means (123 and 125) to housing parts with respect to the longitudinal
an inner position engaged with and releasing the axis of the driver 22 (as
is described in greater  latch means (123 and 125) to afford movement of
detail above) which will cause the square portion    60  the driver (22) to
the eject position (Figure 4), and 99 on the first part 94 of the driver 22
to align  means (28a) for biasing the button means (121) with the square
cross section portion 96 of walls  to the outer position, said latch means
(123, 125) defining the socket in the second part 93 of the   preventing
movement of the driver (22a) even driver 22 in which the square portion 99
is        when the drive means (26) is activated by pulling received, and
pulling the first and second parts   65  the trigger (27). 8    13
EP 0130784 B1                       14 toward its first position under the
influence of    of the housing 14 and driver 22 away from each the main
spring 33, the piston will be stopped      other to pull the square portion
99 from the against the periphery of the plunger 80 with the    socket and
separate them. The different barrel end portion 24 of the driver 22 at an
intermediate  assembly can then be assembled on the handle position
extending through the cartridge 21 so    5    assembly 91 by reversing the
separating steps. that the next staple 11 in the stack of staples 11 can
not move into the inlet opening 18 to the       Claims passageway 16. The
user, if desired, can then again rapidly move the driver 22 to its eject
1. A bone stapler (10) adapted for use with position by again pulling the
actuating trigger 27   10   generally U-shaped staples (11) each comprising
as may be desired to further, drive or seat the     a central portion (12)
and two generally parallel staple 11 previously driven into the bone por-
leg portions (13) projecting in the same direction tions.
from opposite ends of its central portion (12) and When the user desires to
drive a second staple    having distal ends, the stapler (10) comprising:
11, he can pull the re-set trigger 79 which will   15  a housing (14; 14a)
having a passageway (16) move the tip 88 of the spindle 83- against the
extending from an inlet opening (18) to an outlet inclined surface 89 to
cam the plunger 80 out of    opening (20), the passageway (16) being
adapted the cylinder 28 to its non-blocking position so     to guide a
single staple (11) moved from the inlet that the main spring 33 can return
the piston 32    (18) to the outlet opening (20) with the distal to its
first position and thereby the driver 22 to its   20   ends of the staple
(11) leading; load position allowing the uppermost staple 11       means
(21, 60, 2, 63, 64, 65 and 66) for biasing in the cartridge 21 to move
against the inner       a stack of staples (11) into said inlet opening
surface 56 of the cartridge 21 at the inlet opening  (18); 18 so that
subsequent activation of the drive        a driver (22; 22a) having an end
portion (24) means by releasing the latch means 123 125 and    25   adapted
to engage the central portion (12) of one actuating trigger 27 will drive
that staple 11.     of the staples (11) and being mounted on the If the
user wishes to remove the cartridge 21     housing (14; 14a) for sliding
movement between because it is empty, or to insure that the stapler  a load
position (Figure 3) with the driver (22; 22a) 10 can not fire another
staple 11, or to insert    spaced from the inlet opening (18) to afford
staples with different length leg portions 13, he   30   movement of one of
the staples (11) into the may do so by manually retracting the rod 73 out
passageway (16), along the passageway (16) of the slots in the hook-like
portions 71 against   with the end portion (24) pushing the staple (11),
-the bias of the spring 74, and pivoting the retain-  to an eject position
(Figure 4) at which the end ing bracket 66 from its closed position
(Figures 2  portion (24) of the driver (22; 22a) pushes the through 5) to
its open position (Figure 7) so that   35   staple (11) out the outlet
opening (20) and at the cartridge 21 can be removed from the socket
which elect position the driver (22; 22a) is stop- in the housing 14  He
can then be sure that no      ped by the housing (14; 14a); and staples 11
remain in the stapler 10, since the        drive means (26) adapted to be
manually entire remaining stack of staples 11 (if any)       activatable by
a trigger (27) for rapidly and force- remains in the cartridge 21. The same
or a new    40   fully propelling the driver (22; 22a) along the cartridge
21 of staples 11 may again be loaded      passageway (16) from the load
position (Figure Into the stapler 10 by inserting the cartridge 21   3) to
the eject position (Figure 4) to move one of into the socket In the housing
14 and moving the    the staples (11) from the inlet opening (18) to the
retaining bracket 66 to its closed position, which  outlet opening (20) and
for returning the driver will cause the rod 73 to move along the camming
45   (22; 22a) from the eject position to the load 



surfaces 76 of the hook-like portions 71 and        position after
activation of the drive means (26); subsequently into the slots therein to
hold it        characterized in that means (Figure 12) is pro- closed.
vided for releasably latching a piston (32a) to If the user wishes to drive
staples of a different  thereby lock the driver (22a) in the load position
width along Its central portion 12, he may also   50   (Figure 3)
comprising latch means (123 and 125) do that by substituting an appropriate
different    adapted for automatic engagement between the barrel assembly
for the barrel assembly 92 being    housing (14a) and the piston (32a) when
the used, which different barrel assembly is adapted    driver (22a)
returns to the load position from the to accommodate staples 11 of that
width. Such       eject position, manually  activatable  button
substitution is easily accomplished by rotating    55   means (121) mounted
on the housing (14a) for the locking collar 103 to release the two parts of
movement from  an outer position affording the housing 14, pulling and
relatively rotating the  engagement of the latch means (123 and 125) to
housing parts with respect to the longitudinal      an inner position
engaged with and releasing the axis of the driver 22 (as is described in
greater   latch means (123 and 125) to afford movement of detail above)
which will cause the square portion.  60  the driver (22) to the eject
position (Figure 4), and 99 on the first part 94 of the driver 22 to align
means (28a) for biasing the button means (121) with the square cross
section portion 96 of walls  to the outer position, said latch means (123,
125) defining the socket in the second part 93 of the    preventing
movement of the driver (22a) even driver 22 in which the square portion 99
is         when the drive means (26) is activated by pulling received, and
pulling the first and second parts   65   the trigger (27).    15
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claim 1       (91) of the housing (14) carrying the drive means wherein the
drive means (26) comprises:            (26, 27) and the second portion (93)
of the driver an air  cylinder assembly (26) including a        (22); and
cylinder (28; 28a) having first and second ends (30  the bone stapler (10)
further including manually and 31; 30a) with a portion of the driver (22;
22a)    5    actuated means (96,97,99, 100, 101, 102, 103 and extending
into the cylinder (28; 28a) from the     105) for releasably engaging the
first and second second end (31), and having an inner surface (29;  parts
(92 and 91, and 94 and 93) of the housing 29a) between the first and second
ends (30 and     (14) and of the driver (22) to afford using first 31; 30a)
around and aligned with the driver (22;   parts (92, 94) adapted for
staples (11) of different 22a), and a piston (32; 32a) within the cylinder
10   sizes with the second parts (91, 93). (28; 28a) fixed to the driver
(22; 22a) and in slidable sealing engagement with the inner sur-
Patentansprbche face (29; 29a), the piston (32; 32a) being movable along
the inner surface (29; 29a) from a first       1. Knochenkdammervorrichtung
(10) fOr die Ver- position (Figure 3) adjacent the first end (30; 30a)   is
wendung mit aligemein U-formigen Klammern when the driver (22; 22a) is in
the load position to  (11), von denen jade einen mittleren Tell (12) und a
second position (Figure 4) adjacent the second   zwei allgemein parallele
Schenkel (13) besitzt, die end (31) when the driver (22; 22a) is in the
eject  von einander entgegengesetzten Enden des mitt- position, and
leren Tells (12) in derselben Richtung vorstehen a valve assembly (34) on
the housing (22). the   20   und distale Enden haben, wobei die Kiammervor-
valve assembly (34) comprising a body having an     richtung (10) umfalet:
inlet port (36) and first and second outlet ports (37  ein GehAuse (14;
14a) mit einem sich von einer and 38), an actuator (40) manually movable
along   Eintriffsoffnung (18) zu einer Austritts6ffnung (20) the body from
a blocking position (Figure 3)       erstreckenden Kanal (16), der zum
Ffhren einer closing the inlet port (36) and connecting the   25   einzigen
Klammer (11) geeignet wird, die mit outlet ports (37 and 38) and an
activate position  vorlaufenden distalen Enden der Klammer (11) (Figure 4)
connecting the inlet port (36) and the  von der Eintritts- (18) zur
Austrittsoffnung (20) first outlet port (37) and closing the second outlet
bewegt wird; port (38), and means (44) for biasing the actuator   Mitteln
(21, 60, 62, 63, 64. 65 und 66) zum (40) to the blocking position;
30   Vorbelasten sines Stapels von Klaammern (11) in the housing (14)
having'an outlet passageway      die EIntrittsoffnung (18) hineln; (46)
communicating with the cylinder (28) adja-      amen StWlel (22, 22a) mit
einem Endteil (24), cent the second end (31), communicating with the   der
zum Angriff an dem mittleren Teil (12) eaner second outlet port (38), and
being adapted to be   der Klammern (11) geeignet ist und der auf dem
coupled to a hose leading to air at atmospheric   36   Gehiuse (14; 14a)
fOr sine Bewegung lings des pressure; and housing (14) having an inlet
Kanals (18) zwischen ainer Ladestellung (Figur 3), passageway (47) coupled
to the inlet port (36) and.  in der sich der StoBel (22; 22a) im Abstand
von adapted to be coupled to a source of air under      der
Eintritts8ffnung (18) befindet, urn sine Bewe- greater than atmospheric
pressure, and a transfer   gung elner der Klammem (11) in den Kanal (16) zu
passageway (51) coupled between the first outlet   40   erm6gllchen, lings
des Kanals (16). und eaner port (37) and communicating with the cylinder
AusstoBstellung (Figur 4) verschelbbar gelagert (28) adjacent the first end
(30).                1st, wobei der Endteil (24) die Klammer (11) 3. A bone
stapler (10) according to claim 1 or 2  scheibt und in der AusstoBstellung
der Endtell 



wherein the means (21, 60, 62, 63, 64, 65 and 66)  (24) des StWUels (22;
22a) die Klammer (11) aus for biasing a stack of staples (11) into the
inlet   45   der Austrittsiffnung (20) herausschiebt und der opening (18)
comprises a cartridge (21) including   St8Bel (22; 22a) in der
Ausstogstellung von dem a case (54) adapted to engage the housing (14),
Gehiuse (14; 14a) arretiert wird; und the stack of staples (11) being
within the case (54),  einer mittels sines Abzuges (27) handbetitigba- and
the cartridge (21) further including a follower  ran Antriebseinrichtung
(26) zum schnellen und (60) on the side of the stack of staples (11)   so
krfiftigen Vorschub des Stigels (22; 22a) lings opposite the passageway
(16) and movable            des Kanals (16) aus der Ladestellung (Figur 3)
in within the case (54) with the stack of staples (11),  die
Ausstolstellung (Figur 4) derart, dao aine der manually actuatable means
(66,71,73,74 and 76)     Klammern (11) von der Eintritts6ffnung in die for
releasably retaining the case (54) in engage-   Austritts8ffnung (20)
bewegt wird, und zum ment with the housing (14) and means (65) for   5s
ZurOckstellen des StOgels (22; 22a) aus der Aus- biasing the follower (60)
toward the passageway     stogstellung in die Ladestellung nach siner Akti-
(16);                                               vierung der
Antriebseinrichtung (26); the bone stapler (10) further being arranged so
dadurch gekennzsichnet, dag sine Einrichtung that:
(Figur 12) vorgesehen ist, die dazu dient, einen the housing (14) and
driver (22) both comprise   so   Kolben (32a) ausl6sbar zu verrasten und
dadurch first and second parts (92 and 91, and 94 and 93),  den St6gel
(22a) in der Ladestellung (Figur 3) the first part (92) of the housing (14)
defining the  festzulegen, und die Rastmittel (123 und 125) inlet and
outlet openings (18 and 20), carrying the  aufweist, die zum automatischen
Verriegeln des first part (94) of the driver (22), and releasably  GehAuses
(14a) mit dem Kolben (32a) gaeignet carrying the cartridge (21), and the
second part   65   sind, wenn der St6BW l (22a) aus der Ausstogstel- 9    *
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in die Ladestellung zuruckkehrt, ferner eine  Anspruch 1 oder 2, dadurch
gekennzeichnet, dag auf dam Gehiuse (14a) montierte, handbetitig-      die
Einrichtung (21, 60, 62, 63, 64, 65 und 66) zum bare Knopfeinrichtung
(121), die aus einer auge-   Vorbelasten elnes Stapels von Klammem (11) in
ran Stellung, in der sie sin Verrasten der Rastmit-  die Eintritts6ffnung
(18) eine Patrone (21) auf- tel (123 und 125) erm8glicht, in eine innere
Stel-    6    welst, die eine zum Angriff an dam Gehiuse (141 lung bewegbar
ist, in der sle an den Rastmitteln   geeignete Hulse (54) besitzt, und die
Patrone (21) (123 und 125) angreift und diese ausruckt, um      femer auf
der dem Kanal (16) entgegengesetzten sine Bewegung des St6gels (22) in die
Ausstog-     Seite des Stapels von Klammern (11) ein mit- stellung (Figur
4) zu ermoglichen, sowle esine     nehmbares Gleid (60) besitzt, das
zusammen mit Einrichtung (28a) zum Vorbelasten der Knopfein-   10   dern
Stapel von Klammemn (11) In der Hulse (54) richtung (121) zu der auferen
Stellung hin, wobei  zusammen bewegbar ist, femer eine handbetitig- die
Rastmittel (123, 125) sine Bewegung des        bare Einrichtung (66, 71,
73, 74 und 76) zum St6Bels (22a) auch dann verhindem, wenn die
flsbaren Anha-Iten der HMlse (54) an das Gehauss Antriebselnrichtung (26)
durch DrOcken des Abzu-   (14) und sine Elnrichtung (65) zum Vorbelasten
ges (27) aktiviert ist.                      v6   des mitnehmbaren Gliedes
(60) zu dam Kanal (16) 2. Knochenklammervorrichtung nach Anspruch
hin; wobel die Knockenklammervorrichtung (10) 1, dadurch gekennzeichnet,
daB die Antriebsein-    ferner so angeordnet ist, daB: richtung (26)
umfagt:                                sowohl das GehAuse (14) als auch der
StMUel Ene Luftzylinderanordnung (261 mit sinem         (22) aus je einem
ersten und einem zweiten Teil Zylinder (28; 28a), der sin erstes und sin
zweites   20   (92 und 91; 94 und 93) bestehen, der erste Teil Ends (30 und
31; 30a) besitzt, wobei sich sin Teil  (92) des Gehiuses (14) die
Eintritts- und die des StoBels (22; 22a) von dam zweiten Ende (31)
Austritts8ffnung (18 und 20) begrenzt und den des Zylinders (28; 28a) in
diesen erstreckt und der  ersten Teil (94) des Stolels (22) und die von dem
Zylnder zwischen dem ersten und dem zweiten        ersten Tell des Gehiuses
abnshmbare Patrons Ende (30 und 31; 30a) sine den StWBef (22; 22a)   25
(21) tragt und der zweite Teil (91) des Gehiuses umgebende und mit ihm
fluchtende Innenwan-         (14) die Antriebseinrichtung (26) und den
zweiten dung (29; 29a) besitzt, und mit einem in dam       Teil (93) des
StMUsls (22) trigt; und Zylinder (28; 28a) angeordneten und an dem
die Knochenklammervorrichtung (10) ferner St8oel (22; 22a) befestigten
Kolben (32; 32al, der  sine handbetitigbare Einrichtung (96,97,99, 100, mit
der Innenwandung (29; 29a) in dichtender   30   101,102,103 und 105) trigt,
die zum aufhebbaren Gleitber0hrung steht und der lings der Innen-
Angriff des ersten und des zweiten Teils (92 und wandung (29; 29a) aus
einer dam ersten Ends        91; 94 und 93) des GehAuses (14) und des
St8Bels (30; 30a) benachbartan ersten Stelfung (Figur 3),  (22) aneinander
dient, so dao  mit den zweiten in der sich der Stossel (22; 22a) in der
Ladestel-  Teilen (91, 93) fOr Klammern (11) verschiedener lung befindet,
in sine dam zweiten Ends (31)  3s    Gr6Ben geeignste erste Tells (92, 94)
verwendet benachbarte zweite Stellung (Figur 4) bewegbar     warden kOnnen.
ist, in der sich der StWIel (22; 22a) in derAusstoB- stellung befindet; und
Revendications edne auf dom Gehause (22) vorgesehene Ventil- 



anordnung (34), die sin Gehiuse mit elnem Ein-   40  1. Dispositif
d'agrafage d'os (10) destind 3 la13 (36) und elnern ersten und elnem
zwelten      s'utiliser avec dss agrafes (11) conformdess d'une AuslaB (37
und 38) aufweist, ferner sin Stellglied  fagon gdn6rale en U, comprenant
chacune une ( (40), das von Hand fings des Gehauses aus einer      partie
centrale (12) et deux branches d'allure Sperratollung (Figur 3), in der es
den EiniaB (36)  g6n6rale parallele (13) se pr6sentant en saillie
verschlieft und die Auslasse (37 und 38) mitein-   45   dens Is meme sons
depuis les extr6mit6s oppo- ander verbindet, in sine Aktivatellung (hgur 4)
s6es de la parthe centrale (12) et pr6sentant des bewsgbar IAt, In der es
den Einiall (36) und den   extrdmrits distales, ce dispositif d'agrafage
(10) ersten Auslai (37) miteinander verbindet und den   comprenant: zweiten
AuslaB (38) schliel~t; sowie sine Einrich-   un logement (14; 14a)
comportant un passage tung (44) zum Vorbelasten des Stellgliedes (40) in
50   (16) s'6tendant depuis une ouverture d'entree (18) die Sperrstellung;
vers une ouverture de sortie (20), le passage (16) wobei das Gehause (14)
eonen Austrittskanal       etant destin6 i guider une souls agrafe (11)
(46) besitzt, der mit dam Zylinder (28) im Berefch  d6placee depuis
l'ouverture d'entree (18) vers des zwesten Endes (31) in Verbindung steht
und     l'ouverture de sortie (20), les'extremtits distales der mit dern
zweiten AustaB (38) in Verbindung   so   de l'agrafe (11) se trouvant en
avant; steht und mit sinem Schlauch kuppelbar ist, der      des moyens (21,
60, 62, 63, 64, 65 et 66) pour unteratmosphirischen Druckstehende
Luftf~hrt;      solliciter une pile d'agrafes (11) vers l'ouverture und das
Gehiuse (14) einen mit dam EInIaB (36)     d'entree susdite (18);
gekuppelten EOnlaSkanal (47) besitzt, der mit eaner  un dispositif
d'entrafnement (22; 22a) compor- Quell. von unter elnem U0berdruck
stehender Luft   60   tant une partie extreme (24) destinde h agir sur la
kuppelbar ist, sowis aenen Uberstromkanal (51),    partie centrale (12) de
l'une des agrafes (11), et der mit dem ersten AuslaB (37) gekuppelt ist und
mont6 sur le logement (14; 14a) en vue d'un im Bereich des ersten Endes
(30) mit dam Zyfin-    mouvement de glissement entre une position de der
(28) in Verbindung steht                       chargement (Figure 3) dans
laquells le dispositif 3. Knochenklammervorrichtung  (10) nach   65
d'entratnement (22; 22a) est espac6 de l'ouver- 10
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0130784  BI                     20 ture d'entr6e (18) pour assurer le
deplacement de   30a) lorsque le dispositif d'entralnement (22; 22a) Iune
des agrafes (11) vers et dans le passage (16),  se trouve dans la position
de chargement, vers la partle extreme (24) poussant cette agrafe l11),  une
seconde position (Figure 4) adjacente A la et une position d'djection
(Figure 4) dans laquelle  seconde extr6mit6 (31) lorsque le dispositif
d'en- la partie extreme (24) du dispositif d'entratnement    5
trainement (22; 22a) se trouve dans la position (22; 22a) pousse l'agrafe
(11) hors de lVouverture  d'ejection; et de sortie (20), position
d'ejection dens laquelle le  un assemblage formant vanne (34) prevu sur le
dispositif d'entratnement (22; 22a) est arrete par  logement (22), cet
assemblage formant vanne le logement (14; 14a); et
(34) comprenant un corps presentant une lumiere un dispositif de commanda
(26) destin6 a 6tre   to   d'entree (36) et une premibre et une seconde
actionn6 manuellement par une gachette (27) en      lumlire de sortie (37
et 38), un 6l6ment d'action- vue d'une propulsion rapide et forcee du
disposi-   nement (40) d6placable manuellement le long du tif
d'entralnement (22; 22a) le long du passage     corps depuis la position de
blocage (Figure 3) (16) depuis la position de chargement (Figure 3)
fermant la lumiere d'entr6e (36) et reliant les vers la position d'djection
(Figure 4) pour d6placer   t5   lumieres de sortie (37 et 38), et une
position lune des agrafes (11) depuis l'ouverture d'entree   d'activation
(Figure 4) dans laquelle la lumiere (18) vers l'ouverture de sortie (20) et
pour ran-   d'entr6e (36) et la premiere lurniere de sortie (37) voyer le
dispositif d'entratnement (22; 22a)        sont reli6es et la seconda
lumiere de sortie (381 depuis la position d'ejectlon vers la position de
est ferm6e, et des moyens (44) sollicitant l'616- chargement aprbs
activation du dispositif de corn-   20   ment d'actionnement (401 vers Ia
position de mande (26);                                         blocage;
caract6rise en ce qua des moyens (Figure 12)       le logement (14)
comportant un passage de sont prevus pour verrouiller de fagon lib6rable un
sortie (46) communiquant avec le cylindre (28) au piston (32a) pour bloquer
ainsi le dispositif d'an-  volsinage de Ia seconde extr6mite (31), communi-
tratnement (22a) dans la position de chargement   25   quant avec la
seconde lumiere de sortie (38) et (Figure 3), ces moyens comprenant un
dispositif     6tant adapte pour Atre relie a un conduit menant a de
verrouillage (123 et 125) destin6 3 assurer un   de I'air sous pression
atmosph6rique; le loge- engagement automatique entre le logement (14a)
ment (14) comportant un passage d'entree (47) et le piston (32a) lorsque le
dispositif d'entrale-  relie A la lumiere d'entr6e (36) et destine a etre
ment (22a) retourne vers la position de charge-   30   connecte A une
source d'air se trouvant sous une ment depuis Is position d'6jection, un
dispositif A  pression sup6rieure a la pression atmosphefique, bouton (121)
pouvant etre commande A la main et     at un passage de transfert (51)
reli6 & la premlire monte sur Id logement (14a) en vue d'un d6place-
lumiere de sortie (37) et communiquant avec le ment depuis una position
ext6rieure assurant la     cyllndre (381 au voisinage de la premilre extre-
cooperation des moyens de verrouillege (123 et   35   mite (30). 



125) vers une position int6rieure liberant les        3. Dispositif
d'agrafage d'os (10) suivant Ia moyens de verouillage (123 at 125) pour
assurer     revendication 1 ou la revendication 2, caracterise le
deplacement du dispositif d'entralnement (22)    en ce qua les moyans (21,
60, 62, 63, 64, 65 et 66) vers la position d'ejection (Figure 4), et des
destines A solliciter une pile d'agrafes (11) vers moyens (28a) destinbs a
solliciter le dispositif A    40   l'ouverture d'entree (18) comprend une
cartouche bouton (121) vers le position extdrieura, les       (21)
component une bolts (54) destin6e a coope- moyens de verroulliage susdits
1123, 125) empe-     rer avec le logement (14), la pile d'agrafes (11) se
chant un deplacement du dispositif d'entralne-      trouvmnt
daneabotte(54).etce ertoucha(21) ment (22a), meme lorsque le dispositif de
corn-     comprenant on outre un plateau (60) pr6vu du mande (26) est
active en agissant sur la gachette   45   cote de la pile des agrafes (11),
qui est oppose au (27).
passage (16) et mobile a l'int6rieur de Is botte (54) 2. Dispositif
d'agrafage d'os (10) sulvant la     avec la pile d'agrafes (11), des moyens
pouvant revendication 1, caracterise en ce qua le dispositif  etre
actionnes manuellement (66,71, 73, 74 et 76) de commands (26) comprend:
destines A retenir de facon Ilberable la bolte (54) un ensemble pneumatique
(26) comprenant un    5o   en cooperation avec le logement (14), et des
cylindre (28; 28a) presentant une premlere at une   moyens (65) pour
solliciter le plateau (60) vers le seconds extremite (30 et 31; 30a), une
partie du    passage (16); dispositif d'entralnement (22; 22a) s'etendant
ce dispositif d'agrafage d'os (10) 6tant en outre dans le cylindre (28;
28a) depuis la seconde        agence pour qua: extremite (31), et
presentant une surface hnte-   55  le logement (14) et le dispositif
d'entratnement rieure (29; 29a) entre la premibre et la seconde    (22)
comprenant tous deux une premiere et une extr6nfit6 130 et 31; 30a) autour
du dispositif     seconde partie (92 et 91, et 94 et 93), la premiere
d'entralnement (22; 22a) et en alignement avec      partie (92) du logement
(14) definissent les ouver- celui-ci, et un piston (32; 32a) pr6vu dens le
tures d'entree et de sortie (18 et 20), en portent la cylindre (28; 28a),
fixe au dispositif d'entralne-   ao   premiere partie (94) du dispositif
d'entralnement ment (22; 22a) et en contact d'etacheit6 et de      (22), et
portant de fason liberable la cartouche glissement avec la surface
int6rieure (29; 29a), le  (21), la seconde partie (91 du logement (14)
piston (32; 32a) etant mobile le long de la surface  portent le dispositff
de commande (26,27) at une interieure (29; 29a) depuis une premibre
position   seconde partie (93) du dispositif d'entralnement (Figure 3)
adjacentea A a premibre extremite (30;   65   (22); et 11    w
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0130784 BI                         22 le dispositif d'agrafage d'os (10)
comprenant en     (14) et du dispositif d'entralnement (22), en per- outre
des moyens actionn6s manuellement (96,           mettant l'utillsation de
premieres parties (92, 94) 97,99, 100, 101, 102,103 et 105) pour la
coop6ra-      adaptees pour l'utilisation d'agrafes (11) de tion de manibre
lib6rable de la premiere et de la      dimensions differentes, avec les
secondes parties seconde partie (92 et 91, et 94 et 93) du logement    5
(91, 93). 10 15 20 25 30 35 40 45 50 55 60 65 12    


