TI TLE STAPLE CARTRI DGES FOR FORM NG STAPLES HAVI NG DI FFERI NG FORVED STAPLE
HEl GHTS FI ELD OF THE | NVENTI ON [ 0001] The present invention relates in
general to stapling instrunments that are capable of applying |Iines of
staples and, nore particularly, to inprovenents relating to staple
cartridges for wuse with surgical stapling instruments that are capabl e of
applying lines of staples having differing forned staple heights to tissue
whil e sinmultaneously cutting the tissue. BACKGROUND OF THE | NVENTI ON [ 0002]
Surgi cal staplers have been used in the prior art to sinultaneously nmake a

| ongi tudinal incision in tissue and HpEy |ines of staples on opposing sides
of the incision, Such instrunents commonly include a pair of cooperating
jaw menbers that, if the instrSIePILE CARTRIDGmESed for endoscopic or

| apar oscopi ¢ appl i cati ons,FOR BORMIAG STAPLESER VNG hr ough a cannul a

passageway. One of the RMERMNEGFORMEBISTAPLE BERIES cartridge having at
|l east two laterally spaced rows of staples. The other jaw nenber defines an

anvil having staple-form ng pockets aligned with the rows of staples in the
cartridge. The instrunent includes a plurality of reciprocating wedges
that, when driven distally, pass through openings in the staple cartridge
and engage drivers supporting the staples to effect the firing of the
staples toward the anvil. [0003] An exanple of a surgical stapler suitable
for endoscopic applications is described in U S, Patent Application No. US

2004/ 0FBBLB OFATHE INNENTION osure of which is herein 1

[0001] The present invention relates in general to stapling instruments that are capable of
applying lines of staples and, more particularly, to improvements relating to staple cartridges for
use with surgical stapling instruments that are capable of applying lines of staples having

differing formed staple heights to tissue while simultaneously cutting the tissue.

BACKGROUND OF THE INVENTION
[0002] Surgical staplers have been used in the prior art to simultaneously make a
longitudinal incision in tissue and apply lines of staples on opposing sides of the incision. Such
instruments commonly include a pair of cooperating jaw members that, if the instrument is
intended for endoscopic or laparoscopic applications, are capable of passing through a cannula
passageway. One of the jaw members receives a staple cartridge having at least two laterally
spaced rows of staples. The other jaw member defines an anvil having staple-forming pockets
aligned with the rows of staples in the cartridge. The instrument includes a plurality of
reciprocating wedges that, when driven distally, pass through openings in the staple cartridge and

engage drivers supporting the staples to effect the firing of the staples toward the anvil.

[0003] An example of a surgical stapler suitable for endoscopic applications is described

in U.S. Patent Application No. US 2004/0232196 A1, the disclosure of which is herein



incorporated by reference in its entirety. In use, a clinician is able to

cl ose the jaw nenbers of the stapler upon tissue to position the tissue
prior to firing. Once the clinician has determ ned that the jaw nenbers are
properly gripping tissue, the clinician can then fire the surgical stapler,
t hereby severing and stapling the tissue. The sinmultaneous severing and
stapling avoids conplications that may ari se when perform ng such actions
sequentially with different surgical tools that respectively only sever or
staple. [0004] Whenever a transaction of tissue is across an area of varied
t i ssue inonEosed byreference invitsl Eatirbly. dausent akieicias isfabie tolvdoss tleephesndnitsds aff e
closest to the cut Iine to have one fornmed height that is |less than the

f or med tiedtgpiér vpbn tikas €o pésafinale tisat paseto fiding N Ofte fhe@thich@ hasitetkiniifed | N
practice, the rows of 1 nside staples serve to provide a henostatic barrier,
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cinching effect where the tisSue transitions fromthe tight ressed
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to have differing formed heights. [.0005] U.S. Patent Nos. 4 941, 623 and
5, 027, Sempliczpy e may %raeaﬁwgmfaﬁr%ag S@éﬁﬁl@}s ssgntidlly vith digteret puigisabrent s
t hat enpl oy staples that have different prong lengths to ultimately achieve
| i nes d9olsthabyespectivpdy omxvevediof stapleng f or med hei ghts. Li kewi se, WO
2003/ 094747A 1 discloses a surgical stapler and cartridge that has six rows
of staples wherein the outer two rows of staples conprise staples that are
| ar ger [00Mh t he Sthepeves adrapsagiieniof tssudie apnaprean argwoofrvaned tisfe caingeliteon; Bws  of
staples. Thus, all of these approaches require the use of different sizes of
st apl esvouldbd dwartage@us forthid sdgdes tRat[aBOE16dest@o misamti ind toyhava os¢ fpminkd heiplit need
exists for an inproved cartridge for a stapling

that is less than the formed height of those staples that are farthest from the cut line. In practice,

the rows of inside staples serve to provide a hemostatic barrier, while the outside rows of staples

with larger formed heights provide a cinching effect where the tissue transitions from the tightly

compressed hemostatic section to the non-compressed adjacent section. In other applications, it

may be useful for the staples in a single line of staples to have differing formed heights.

[0005] U.S. Patent Nos. 4,941,623 and 5,027,834 to Pruitt disclose surgical stapler and
cartridge arrangements that employ staples that have different prong lengths to ultimately
achieve lines of staples that have differing formed heights. Likewise, WO 2003/094747A1
discloses a surgical stapler and cartridge that has six rows of staples wherein the outer two rows
of staples comprise staples that are larger than the staples employed in the inner two rows and
middle rows of staples. Thus, all of these approaches require the use of different sizes of staples

in the same cartridge.



instrunent that can formlines of staples that have differing fornmed hei ghts
wi thout the need to enploy different sizes of staples in the sane
cartridge. 3 BRI EF SUMMARY OF THE | NVENTI ON [ 0007] In accordance with one
enbodi ment of the present invention there is a provided a staple cartridge
for use with a stapling device that has an actuator that is selectively
actuatable in an axial direction and an anvil portion that is selectively
novabl e between open and closed positions. In one enbodi nent, the staple
cartridge conprises a cartridge body that is supportable wthin the

st apl i @P0d¢vi ce Consegedntlys a signifioarft neew dxigs foe hmimprosdd q@rtnidgd far hestaphing |
portion thereof when in a closed position. The cartridge body is configured
to axi ahstrymesabat\an fdit laeh vastaples thhetaet diffefiRg fahrp heightrwitictgtheneed toer
conprises at |east one first staple driver that is novably supported wthin
the carhhlaRrQemtsi /o br ao8tnlthddntdanagidat or such that, as the actuator is
axi al ly advanced through the cartridge body, the first staple drivers are
driven in a direction towards the anvil when the anvil is in the closed
position. Each of the first staple drivers has a first staple support
cradle therein for supporting a staple thereon. The first staple support
cradle is located a first staple form ng distance froma correspondi ng
portion of the closed anvil. At |east one second staple driver is novably
supported within the cartridge body for contact by the actuator such that
as the actuator is axially advanced through the cartridge body, the second
staple drivers are driven in the direction towards the closed anvil. Each
second staple driver has a second staple support cradle therein for
supporting anot her staple thereon. The second staple support cradle is

| ocated a second staple form ng distance from another portion of the closed
anvil. The second staple formng distance differs fromthe first staple
form ng di stance.



[0008] In accordance with another enbodi nent of the present invention, there
is provided a staple cartridge for use with a surgical instrunment that has
an end effector that includes an anvil portion that is pivotally attached
thereto for travel between open and closed positions. The instrunent
further includes a firing bar that is selectively axially reciprocatable 4
within the end effector. One enbodi nent of the staple cartridge conprises a
cartridge body that is sized to be supported within the end effector. The
cartridge body has a longitudinally extending slot therein for

reci procatingly receivi MREFSUMMARY (6 THRENYENTIONe cartridge further
conprises a first plurality of inside staple drivers that are axially
aligned in a first row of inside staple drivers on a first side of the

| ongi t (@I0ARI | y ebataepahdargpestitit onierentbodinimdyf thé\psesen ivdveptian thletetiy a pafvidedsai de
staple drivers are also axially aligned in a second row of inside staple
dri ver stapi cartri¢@aonekeSvithea Sthplinigeielio gat hidiahakiulitof MaBRALREt Wl Pictualatfe innsi de
staple drivers are novably supported wthin the cartridge body for
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position. Each inside staple driver has a Tirst staple support cradle for
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aligned in a first row of outside staple drivers, The first row of outside
st apl e Vthen et Josed pogitign e fihgeariridge Podysis canfiguregitoppially ressiyethgactstary ext endi ng
slot and is adjacent to the first row of the inside staple drivers. The
car t ri thgeeif.uthehsaplé cariridge furthes eqropribep htuleast pne/finsf staple diivke that aphevabty ver s
axially aligned in a second row of outside staple drivers. The second row
of out suppertsd ajthia the careidge bedy foe adreatt by thelwetuame ouch that, akethehcetaatbdisel ongat ed
slot and is adjacent to the second row of inside staple drivers. Each of the

axially advanced through the cartridge body, the first staple drivers are driven in a direction

towards the anvil when the anvil is in the closed position. Each of the first staple drivers has a

first staple support cradle therein for supporting a staple thereon. The first staple support cradle

is located a first staple forming distance from a corresponding portion of the closed anvil. At

least one second staple driver is movably supported within the cartridge body for contact by the

actuator such that as the actuator is axially advanced through the cartridge body, the second

staple drivers are driven in the direction towards the closed anvil. Each second staple driver has

a second staple support cradle therein for supporting another staple thereon. The second staple

support cradle is located a second staple forming distance from another portion of the closed

anvil. The second staple forming distance differs from the first staple forming distance.

[0008] In accordance with another embodiment of the present invention, there is
provided a staple cartridge for use with a surgical instrument that has an end effector that
includes an anvil portion that is pivotally attached thereto for travel between open and closed

positions. The instrument further includes a firing bar that is selectively axially reciprocatable



outside staple drivers is novably supported within the cartridge body for
sel ective driving novenent towards the anvil when the anvil is in the

cl osed position. Each of the outside staple drivers have a second staple
support cradle for supporting another one of the staples thereon. Each
second staple support cradle is |located a second staple form ng di stance
from anot her corresponding portion of the anvil when the anvil is in the
cl osed position. The second staple formng distance differs fromthe first
staple form ng distance. A wedge sled is supported within 5 the cartridge
body f evithdr the emdjeftastriraCne leynbodieneht ofi theysthple cartril gacbmptisesq aaritigebodyithdt t he
first and second pluralities of inside and outside staple drivers such

t hat, &ssitddeo bé suppgrtéwithidvisent dffector.t Tike cagtridp@Boddychas ladbnditadimafly r st axi al
direction, the wedge sled drives each of the i1nside and outside drivers

t owar d ekiafdiAB¥b! thbRirPfot RYipr&@tif19 RERFi RO fFihg Bar thee RO nrﬂe%ﬁria%érfuhﬂ& cont act
with the anvil when the anvil TS in the closéd position. [0009] In

accord - W [ t t tori t j:
o ovi d Pt PR of KRB orRkrsdhf oV EARLalRACRA A3 BWITHIE | g an
end effector. that incl ude anyi | artian th | s, pj.votall ttached
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includes. a firing bar that is selectjively axjially . reciprocatable therein.
ne emSbiiefEPbRvEareh sppdal aarl'tgPF‘ij'é‘é‘ CErRgPYed ingidezacanis IO that is
sized to be supported within the end effector. The cartridge body has a

| ongi t sefondsidg obthe dongitndingllpextensingslof. fibe insideistaptecdriversgirg movaldpisuppaged he
firing bar therein. A plurality of first inside staple drivers is axially
al i gneavithin the cdriridee bodyfarfselfctivetmovesiedistowhmip kiee ahwvil weres tleemanxilfis inst clesede of
the longitudinally extending slot within the cartridge body. Each of the
first ipostisle Bdchmsedetbtdptedisver hadRabityplS suppoft cedierot Bippokthig apld | dge  body

for selective novenent towards the anvil en the anvil is in a closed

posi ti @redr@qie Bist staple support cradles are each located a first staple forming distance from a
corresponding portion of the anvil when the anvil is in a closed position. The cartridge further
comprises a first plurality of outside staple drivers that are axially aligned in a first row of
outside staple drivers. The first row of outside staple drivers is located on the first side of the
longitudinally extending slot and is adjacent to the first row of the inside staple drivers. The
cartridge further includes a second plurality of outside staple drivers axially aligned in a second
row of outside staple drivers. The second row of outside staple drivers is located on the second
side of said elongated slot and is adjacent to the second row of inside staple drivers. Each of the
outside staple drivers is movably supported within the cartridge body for selective driving
movement towards the anvil when the anvil is in the closed position. Each of the outside staple
drivers have a second staple support cradle for supporting another one of the staples thereon.
Each second staple support cradle is located a second staple forming distance from another

corresponding portion of the anvil when the anvil is in the closed position. The second staple

forming distance differs from the first staple forming distance. A wedge sled is supported within



the first inside staple drivers supports at |east one staple thereon. This
enbodi nent further includes a plurality of first outside staple drivers
that are axially aligned in a first row of first outside staple drivers
that is adjacent to the first row of the first inside staple drivers. Each
of the first outside staple drivers is novably supported within the
cartridge body for selective driving novenent toward the anvil when the
anvil is in the closed position. Each of the first outside staple drivers
supports anot her one of the staples thereon. The cartridge further conprises
a weddle eitadgd braly forsdrsvipgpamtasdbwitefirmgtbaearslactuatiolg eorband withahe fisharakct by t he
firing bar. The wedge sled conprises a first inside sled camthat has a
first stedgrralities hinsidd Bed butsidé stapls delGers bedl tha)asithe frif b&th&@s Wthin the
sequential sliding actuating contact with the first inside staple drivers in

the fi reﬁhgitéﬁ"éloﬁfl fﬂrgt%tmdl Gfré&f%n%@ﬂ«le@géj{léd/&fv%s mrbfttltheinglﬂé biWolRl@le I s axially
advanced tThrough the el ongate slot in first axial dlrectlon such that

the fipy i=Tor

di st ancé%ra%agfth% oi2h f HileE} BaPbed h%ﬁf&ﬁb&%‘ﬁfn‘-’o EoRfuRbhleuld fifanvi
conpr|s$¥ fir Eislde sled camthat has a second sl ed can1he|ght t hat
di f f er PP IR 'Sf'P cloed #oUUM hei ght . The first outside sled camis
oriented for sequential actuating contact with the first outside staple
driver inthe first rowaof the first outsi staple drjvers when the

firi ngTMP?l s axinAFyrdapeatitheanothsr 67 Wlmfwfgreoqu%wwvgntw thete troYidpd
axial direction such that the first outside staple drivers are driven

t owar d$ stapls caritidge far usecwitia surgicaldogruspnhihat kpstan end elfenter thatducludanananyjht .

[ 00010] One feature of various enbodi nents of the present invention is to
provi deouios theap isepivataliyt atiadiyel thenetodfostrayel betgeeheapico @and hiasedepusitons amdwhicbr ot her
pluralities of identically sized staples while facilitating the ability of
f or m ndurtheeinsiudpd £frikg bdr thtfli§ @idctively axiai@reciprovatabldthérgitt Onel emidifgent of

enbodi nents, the final heights may be varied across adjacent rows of

st apl eshe didplOldi@idge comprises a cartridge body that is sized to be supported within the end
effector. The cartridge body has a longitudinally extending slot therein for reciprocatingly
receiving the firing bar therein. A plurality of first inside staple drivers is axially aligned in a
first row of first inside staple drivers on a first side of the longitudinally extending slot within the
cartridge body. Each of the first inside staple drivers is movably supported within the cartridge
body for selective movement towards the anvil when the anvil is in a closed position. Each of
the first inside staple drivers supports at least one staple thereon. This embodiment further
includes a plurality of first outside staple drivers that are axially aligned in a first row of first
outside staple drivers that is adjacent to the first row of the first inside staple drivers. Each of the
first outside staple drivers is movably supported within the cartridge body for selective driving
movement toward the anvil when the anvil is in the closed position. Each of the first outside
staple drivers supports another one of the staples thereon. The cartridge further comprises a

wedge sled that is supported within the cartridge body for contact by the firing bar. The wedge

sled comprises a first inside sled cam that has a first sled cam height. The first inside sled cam is



enbodi nents, the formed heights of the staples nay be varied fromstaple to
staple in a single row of staples. Accordingly, various enbodi nents of the
invention provide solutions to the shortcom ngs of other staple cartridges
and stapling devices that nust enploy different sizes of staples to achieve

stapl es that have varying formed heights. Those of ordinary skill in the art
will readily appreciate, however, that these and other details, features
and advantages will beconme further apparent as the foll owi ng detail ed

description proceeds. 7 BRI EF DESCRI PTI ON OF THE FI GURES [ 00011] The
acconpamignted falrsaquential, slidimgabtuatirgz ¢concaot with diecfitsti insiderctagle daters it the firgpasw of
this specification, illustrate enbodi nents of the invention, and, together

W th t he fige ieidel stapltedivet Pheth firih § Barl i EAIlY Avatded@hroa o elchisted biot Met ai | ed
description of the enbodi nents given below, serve to explain the principles

of the PEGSAM dirBdRALLA thal RO BILinsideQapik HRREGESddveRAbvhdlthy afiila AYRY Si de

el evation view of a surgical stapling and severing instrunent in an open
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stapling apd severing .instrunent 01 FIG. 3 depicts. an enl arged si de
ol ovat (G Htda brecoREsi R Joiar tard s o e aai siedBapieiell ol B50eri ng
instrunent of FIG 2. [00015] FIG 4 depicts an enlarged front view of the
firing Wsidesledaam is grigtedifor sequsniial getypting contast witly thefiystrauiside stare dnivgrs 2.
[00016] FIG 5 depicts a cross-sectional side elevation detail view of an
al t er nanithedirstrdw of tecforsoputside staple dgvargivber ths ffizipg ibagis anwdlly edencetdthiqugh r unent
of FIG |, incorporating a firing bar that

the elongated slot in the first axial direction such that the first outside staple drivers are driven

towards the anvil a second distance equal to the second sled cam height.

[00010] One feature of various embodiments of the present invention is to provide a staple
cartridge for a stapling device that employs rows or other pluralities of identically sized staples
while facilitating the ability of forming the staples with differing formed (final) heights. In some
embodiments, the final heights may be varied across adjacent rows of staples. In other
embodiments, the formed heights of the staples may be varied from staple to staple in a single
row of staples. Accordingly, various embodiments of the invention provide solutions to the
shortcomings of other staple cartridges and stapling devices that must employ different sizes of
staples to achieve staples that have varying formed heights. Those of ordinary skill in the art will
readily appreciate, however, that these and other details, features and advantages will become

further apparent as the following detailed description proceeds.



| acks a mddle pin for preventing pinching of the end effector. [00017] FIG
6 depicts a side elevational view of a handle portion of a proxinmal end of
the surgical stapling and severing instrunment of FIG 1 with a left side
removed to expose interior parts in an unclanped, unfired ("start")
position. 8 [00018] FIG 7 depicts a perspective, exploded view of the
handl e portion of the proxinmal end of the surgical stapling and severing
instrument of FIG 1. [00019] FIG 8 depicts a side elevational view of the
handl e portion of the proximal end of the surgical stapling and severing
instrument of FIG | w tBRIERDESGRIPIIQN QRFHIESAGURES K pose interior parts in
the cl osed ("cl anped") position. [00020] FIG 9 depicts a side el evational
view of the handle portion of proximl end of surgical stapling and

sever i (@90l hist r unEmt acgbmpanging drayvinigs,twhich @ incoipeatedimmnd donssiter pesie of nt er i or
parts in the stapled and severed ("fired") position. [00021] FIG 10 depicts
a pl anthis spacifitationsilmpirate ebbddimdars of tietimentoh,iand,aogeeing wathf tae geteradf an

enbodi mrent of the present invention. [00022] FIG 11 is an enlarged pl an

Vi ew OfeQrip@dr 6fARe Plemiohl@RNALEH, bhd $8AeRMEPELsBRFondf thd fRbIHIRERDEiven
invention. [00023] FIG 12 is a side view of a staple that may be enpl oyed
W th vaLl.Qu I - Of: « tion. [00024] FIG 13 is a
front EF%{\%& IOeﬁtg}%Qel%fGH\?th%?n@é%fe?ﬁfgﬁ%@r%%%ﬁhbqvgn\(t river of one enbodiment of the
present invention supporting two staples thereon. [00025] FIG 14 is a top

view OEOOtOrl]?] I nsi lgl%} qodéBIJCFS adﬂairtYaﬁfy Rith &l’vaS)I s‘%’eI quvaagn ﬂe@ ofja?’s'urgical stapling and

severing instrument in an open position.

[00013] FIG. 2 depicts a cross-sectional side elevation detail view along the line 2-2 of

FIG. 1 of an end effector of the surgical stapling and severing instrument.

[00014] FIG. 3 depicts an enlarged side elevation view of the firing bar of the surgical

stapling and severing instrument of FIG. 2.

[00015] FIG. 4 depicts an enlarged front view of the firing bar of the surgical stapling and

severing instrument of FIG. 2.

[00016] FIG. 5 depicts a cross-sectional side elevation detail view of an alternative end
effector for the surgical stapling and severing instrument of FIG. 1, incorporating a firing bar that

lacks a middle pin for preventing pinching of the end effector.

[00017] FIG. 6 depicts a side elevational view of a handle portion of a proximal end of the
surgical stapling and severing instrument of FIG. 1 with a left side removed to expose interior

parts in an unclamped, unfired (“start”) position.



[00026] FIG 14A is an elevational view of the inside double driver of FIG
13 within a portion of a staple cartridge nmounted in the end effector and
also illustrating a corresponding portion of the anvil when in a cl osed
position. 9 [00027] FIG 15 is a right side elevational view of the inside
doubl e driver and staples of FIGS. 13 and 14. [00028] FI G 15A is another
side el evational view of the inside double driver of FIG 15 wherein
correspondi ng portions of the cartridge tray and anvil are illustrated in
broken lines to depict the relationships therebetween. [00029] FIG 16 is a
front d0@I&1i onaFlG.iTedepitts dperspegtive, dxpledadgliew df the dandi¢ portion efithsdrovamal  of
the present invention supporting a staple thereon. [00030] FIG 16A is

anot herend obiht swigal odplingands¢vetidg isirmgbe o FiGelr. of FIG 16 with portions of
the cartridge tray and anvil shown to illustrate the relationships

t herebetween. [00031] FIG 17 is a top view of the outside single driver

and st gp009pf Fl EG.1%6depidtdDHEIdL blevdtionalhew f tha hasdderpértion ofthelpesigaiaMindwfof t he
i npl enent portion of the surgical stapling and severing instrunment of FIG

1. [00QR3JurfitdPstapfing sdBseP@figl iRAruAYof BIGEN vAHhaRE 1dfi st rbRiotéd Rfexpbde 10
showi ng the cross- sectional relationship between the firing bar, elongate

channel-l,ltIe}SLI\@r ﬁsﬁl&gc{o%oa(p[:ﬁm Ecjg?%sﬁtioxﬁt aples and staple cartridge. [00034]

FIG 20 perspective vie one wedge sl ed enbodi nent of the present
invention. [00035] FIG 21 is a side elevational view of an inside sled cam

of the [6‘6‘(%? S| egIG. 9 depicts a side elevational view of the handle portion of proximal end of
surgical stapling and severing instrument of FIG. 1 with the left side removed to expose interior

parts in the stapled and severed (“fired”) position.

[00021] FIG. 10 depicts a plan view of a staple cartridge installed in an end effector of an

embodiment of the present invention.

[00022] FIG. 11 is an enlarged plan view of a portion of a staple cartridge embodiment of

the present invention.

[00023] FIG. 12 is a side view of a staple that may be employed with various

embodiments of the present invention.

[00024] FIG. 13 is a front elevational view of one inside double driver of one embodiment

of the present invention supporting two staples thereon.
[00025] FIG. 14 is a top view of the inside double driver and staples of FIG. 13.

[00026] FIG. 14A is an elevational view of the inside double driver of FIG. 13 within a
portion of a staple cartridge mounted in the end effector and also illustrating a corresponding

portion of the anvil when in a closed position.



depicted in FIG 20. 10 [00036] FIG 22 is a side elevational view of an
outside sled cam of the wedge sled depicted in FIG 20. [00037] FIG 23 is
an isonmetric view of the end effector at the distal end of the surgical
stapling and severing instrument of FIG 1 with the anvil in the up or open
position with the cartridge |argely renoved exposing a single staple driver
and a double staple driver as exenplary and the wedge sled in its start
position against a mddle pin of the firing bar. [00038] FIG 24 is an
isonetric view of the end effector at the distal end of the surgical

st apl i 100RAH sevEIGNF ib asightsidneleGriord] @iewlofithe msidealonbieidrivénantistaplep obr open
position exposing the staple cartridge and cutting edge of the firing bar.
[ 00039]FI6GE A3 4id lds an i sonmetric view of the distal end of the surgica
stapling and severing instrument of FIG | with the anvil in the up or open
position with the staple cartridge conpletely renoved and a portion of an

el ongat[gog2pnnel FI@NBWed ahéthepdidiselevatibi@leiDsttthdingide douts1B Erilérdf FYG besr .
[00040] FIG 26 is a side elevation viewin section show ng a mechani cal

rel ati QiRRiPcorR8 P%\ﬁ‘?ﬂ% ﬁé}ﬁoﬁrb\f'tllle caﬂklgé‘@@& Iﬁl%@pg} 11119§?Qte?1tlﬁ%(ﬁ(eﬁ@i'flésr fodge in

t he closed posi t e surgical pling an severing I nstrunent of

FIG 1, e e aken along lines 26-26 of FIG 24 to expose
wedge Segﬁ9m§P§&kquE|@%&%Qﬁ%aﬁstaples but al so depicting the firing bar

along t he Iongltudlnal centerline. [00041] FIG 27 is a cross-sectional
f t di t. of trid f t t
i e S T S R e N R R

of the present invention supporting a staple thereon.

[00030] FIG. 16A is another front view of the outside single driver of FIG. 16 with

portions of the cartridge tray and anvil shown to illustrate the relationships therebetween.
[00031] FIG. 17 is a top view of the outside single driver and staple of FIG. 16.

[00032] FIG. 18 is an isometric exploded view of the implement portion of the surgical

stapling and severing instrument of FIG. 1.

[00033] FIG. 19 is a section view taken along line 19-19 of FIG. 10 showing the cross-

sectional relationship between the firing bar, elongate channel, wedge sled, staple drivers, staples

and staple cartridge.

[00034] FIG. 20 is a perspective view of one wedge sled embodiment of the present
invention.

[00035] FIG. 21 is a side elevational view of an inside sled cam of the wedge sled

depicted in FIG. 20.

10



single driver. Il [00042] FIG 28 is a cross-sectional view of a portion of
one enbodi nent of a staple <cartridge of the present invention wherein an
out side cam of a wedge sled is engaging three outside single drivers.
[00043] FIG 29 is a diagrammatic representation of lines of staples
installed on each side of a cut line using a surgical stapling and severing
i nstrunment of one enbodi nent of the present invention. [00044] FIG 30
depicts a staple formed by one inside driver enbodi nent of the present
invention. [00045] FIG 31 depicts another staple fornmed by one outside

dri ver [é10B6HI nenFl@f22tiha sidp elesativnal view of aroeutsil@sled 63m pf BBe vaRige sled

di agrammatic representation of lines of staples installed on each side of a
cut | i depitted WgFI&. 20r gi cal stapling and severing instrunment of another

enbodi ment of the present invention. [00047] FIG 33 is a diagrammtic
representation of lines of staples installed on each side of a cut line

usi ng q0eparpi cal FRY.2plit AgisameirReNsy bNfe endbéffderR At thefdist @hdef theRngibament  of
the present invention. [00048] FIG 34 is a diagrammatic representation of

l'ines Qfapff@Rld&evdreliddthafnPOr BaCh wiihdRe aifil it tfcip or c{%@n g@élfi‘&l Rith Wi cal
stapling and severing I nstrunment of another enbodi ne the present

I nvent 'chlgrldg%%argely removed exposing a single staple driver and a double staple driver as exemplary

and the wedge sled in its start position against a middle pin of the firing bar.

[00038] FIG. 24 is an isometric view of the end effector at the distal end of the surgical
stapling and severing instrument of FIG. 1 with the anvil in the up or open position exposing the

staple cartridge and cutting edge of the firing bar.

[00039] FIG. 25 is an isometric view of the distal end of the surgical stapling and severing
instrument of FIG. 1 with the anvil in the up or open position with the staple cartridge
completely removed and a portion of an elongate channel removed to expose a lowermost pin of

the firing bar.

[00040] FIG. 26 is a side elevation view in section showing a mechanical relationship
between the anvil, elongate channel, and staple cartridge in the closed position of the surgical
stapling and severing instrument of FIG. 1, the section generally taken along lines 26-26 of FIG.
24 to expose wedge sled, staple drivers and staples but also depicting the firing bar along the

longitudinal centerline.

[00041] FIG. 27 is a cross-sectional view of a portion of one embodiment of a staple
cartridge of the present invention wherein an outside cam of a wedge is adjacent to an outside

single driver.
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[00049] FIG 35 is a side elevation section view of the surgical stapling
and severing instrunent of FIG | taken along the |ongitudinal centerline
of the end effector in a partially closed but unclanped position gripping
tissue. [00050] FIG 36 depicts a partially cut away side el evational view
of the surgical stapling and severing instrument of FIG 1 in the closed or
cl anped position. [00051] FIG 37 depicts a side elevation view of the
surgical stapling and severing instrunment of FIG 1 in the closed or

cl anped position with tissue properly conpressed. [00052] FIG 38 depicts a
vi ew i M00@a] er | i HEGSAcis morpsefedtionaldiier af a pitioméf arneenthodgnena bf a staplpl i ng and
severing instrunent of FIG 1 in a partially fired position. [00053] FIG 39
depi ct scariggr dfitied prgsentiinvenion wshetksin @h ewaide 0am of ewedfe slekiseupadicgdhrezt apl i ng
and severing instrunment of FIG 1 in a partially fired position. [00054]
FIG.zM%mgay§3§%@hw&§m1in centerline section of the distal end of the
surgical stapling and severing instrunent of FIG | in a fully fired
position. [00055] FIG 41 is a partially cut-away side el evational view of

the s _Ur[gé)(ﬂ@ st aphd; N R3dia ﬁﬂlﬁﬁt’lm&ﬂe%ﬂtfé%mm&fcf F{ag‘les Inskdlied oh ¢hdn dide ed
position. 13 DETAI LED DESCRI PTI ON THE | NVENTI ON 56] Turning to the

Dr awm ngs, i Qﬁ@ e
severaIgl)%\"fllCﬁlpvxlg'{eq‘lfP1 S}ﬁﬁglpﬂgﬁ éﬁ]lloé?)l ct%orn lh%ﬁ'“& nen({h%%ﬁgdfé#u{ngpg@ Iéts%.[{[gh
and severi.ng instrument 10 that is capable of practicing the unique

benef i &Y} he present invention. As the present Detailed Description

proceeds, the reader wi |l appreciate, however, that the wuniqgue and novel
aspects of the present. invention _ may Be advant geously enpl oyed in
[00044] FIG. 30 depicts a staple formed y one inside driver embodlment of the present
invention.
[00045] FIG. 31 depicts another staple formed by one outside driver embodiment of the

present invention.

[00046] FIG. 32 is a diagrammatic representation of lines of staples installed on each side
of a cut line using a surgical stapling and severing instrument of another embodiment of the

present invention.

[00047] FIG. 33 is a diagrammatic representation of lines of staples installed on each side
of a cut line using a surgical stapling and severing instrument of another embodiment of the

present invention.

[00048] FIG. 34 is a diagrammatic representation of lines of staples installed on each side
of a cut line using a surgical stapling and severing instrument of another embodiment of the

present invention.
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connection with a variety of other staplers and stapler instrunments w thout
departing fromthe spirit and scope of the present invention. Accordingly,
the scope of protection afforded to the various enbodi ments of the present

i nvention should not be Iimted to use only with the specific type of
surgical stapling and severing instrunents described herein. [00057] As can
be seen in FIGS. | and 2, the surgical stapling and severing instrunent 10

i ncorporates an end effector 12 having an actuator or E-beamfiring
mechani sm ("firing bar") 14 that advantageously controls the spacing of the
end ef {@PHBF 12. FIGh 3pas 4 sidelklavaticarseglonngean ef the argivel stddingradd severingt al | y
transl atable anvil 18 are nmintained at a spacing that assures effective

st apl i ngtramentsof\FeG) h@akenThlen@the bbrpimdinblecentétlindd tirsehd @ffattotlinvi paatiatgr yi ng
amounts of tissue being captured in the end effector 12. [00058] It wll be
apprEChﬁg&ﬂn&hﬁaa&B&j&ﬁ&ﬁﬁ gripp@xitR@le’ and "distal” are used herein with
reference to a clinician gripping a handle of an instrunent. Thus, the end
effector 12 is distal wth respect to the nore proxi mal handl e portion 20.

It wil iodb‘éofu” hefG. %Bl%ﬁn%ts Ml ?%t Mgl SI&O@é«aﬂbﬁmfe‘@mhsklﬁgfhwm gt i al

terns such as "verti cal i zont are used herein w ct to

t he dl’%}% Sgl—ﬂ ds{lﬁgigf(? loﬂlthé agsted%[:rgl?;r@% Sdﬁu%ed in many orient atl ons

and p05| erns are no Yo be limting and
absol ut e. 14 [ 00059] The surgical and stapling and severing instrunent 10

the | al0WBIF ot nEI s 5P e s v R S sBRlng MR L he end

effector 12. The handl e portion 20 includes a pistol grip 24 toward which a
cl osur éstrpmeRfet F3@. | i the 91@§e£| qryelampedposifon With £issugipERSHY COMPERSEE- ¢l anpi ng, or
closing, of the anvil 18 toward the el ongate channel 16 of the end effector

12. A f|r|n trlgﬂf 28 is farther outboard
]g 38 depicts a view in centerline section of the distal end of the surgical

stapling and severing instrument of FIG. 1 in a partially fired position.

[00053] FIG. 39 depicts a partially cut away side elevation view of the surgical stapling

and severing instrument of FIG. 1 in a partially fired position.

[00054] FIG. 40 depicts a view in centerline section of the distal end of the surgical

stapling and severing instrument of FIG. 1 in a fully fired position.

[00055] FIG. 41 is a partially cut-away side elevational view of the surgical stapling and

severing instrument of FIG. 1 in a full fired position.
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of the closure trigger 26 and is pivotally drawn by the clinician to cause
the stapling and severing of clanped tissue in the end effector 12. [00060]
In practice, closure trigger 26 is actuated first. Once the clinician is
satisfied with the positioning of the end effector 12, the clinician may
draw back the closure trigger 26 to its fully closed, |ocked position
proximate to the pistol grip 24. Then, the firing trigger 28 is actuated.
The firing trigger 28 springedly returns when the clinician renoves
pressure. A release button 30 when depressed on the proximl end of the
handl e portion 20 rel PEIAJLEMDESERIPFHON|IQISTHE INVE)NBEON26. [ 00061] A cl osure
sl eeve 32 encloses a franme 34, which in turn encloses a firing drive nenber
36 that is positioned by the firing trigger 28. The frame 34 connects the
handl e [pa056] on  AQring toltke Brdviagd, ebtwein 112 nuiierdis ddmeteclilesiongpoatmeve 32

w thdrawn proximally by the closure trigger 26 as depicted, the anvil 18

Spri nganloMgliRethe sevird M) FRYSIV dnd QMdepit€or®d éxitidifer 08 R B@gicallfaping and
translating proximally with the closure sleeve 32. The eﬁongate channel 16

recei Vegyding$htiifent A thhd 199£‘p Bie: ofk)PaQﬁgiﬁ & dn u@%ﬁéfﬁ%%e %F‘Js&{t‘?ﬁ%ﬁu&{) FI GS.

2-4, the flglng par 14 includes three vertical space ins that control

the sp n t or [t w..an upper
pin 38%1&55&2 l%se E%Baele% ];cr ﬁlo'é {/ojcfg’e bcﬁe‘%dé{ gP retc ﬁtepﬁov\‘//%‘t%’t%@%t\/t\%een t he
anvil 18.and glon ate 15 channel .16. \Wen ; d mnth an|I 18 cl osed,
t he updlé‘l‘q“ﬁia S%VegéﬁPﬁfféQEt .pgqsarvtug/vqm%may Eﬁgﬁ‘t}ﬁ Yn“aWP a¥RAin sl ot 42

extendi ng distally through anvil 18. Any nlnor upward deflection in the
anvi | x®npestigy with grverighy o4 othensarletd aﬂd)steeleri inpraneasds withaut depasibes frpmihess.
Firing bar 14 also includes a |owernost pin, or firing bar cap, 44 that
upwar dlspirg agdigpepe af thh prasert isteotion} 5A¢qordihgly, the scope of protection afforded to the

various embodiments of the present invention should not be limited to use only with the specific

type of surgical stapling and severing instruments described herein.

[00057] As can be seen in FIGS. 1 and 2, the surgical stapling and severing instrument 10
incorporates an end effector 12 having an actuator or E-beam firing mechanism (“firing bar”) 14
that advantageously controls the spacing of the end effector 12. In particular, an elongate
channel 16 and a pivotally translatable anvil 18 are maintained at a spacing that assures effective
stapling and severing. The problems are avoided associated with varying amounts of tissue

being captured in the end effector 12.

[00058] It will be appreciated that the terms “proximal” and “distal” are used herein with
reference to a clinician gripping a handle of an instrument. Thus, the end effector 12 is distal
with respect to the more proximal handle portion 20. It will be further appreciated that for
convenience and clarity, spatial terms such as “vertical” and “horizontal” are used herein with
respect to the drawings. However, surgical instruments are used in many orientations and

positions, and these terms are not intended to be limiting and absolute.
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el ongate channel 16, thereby cooperating with the upper pin 38 to draw the
anvil 18 and the elongate channel 16 slightly closer together in the event
of excess tissue clanped therebetween. [00063] The firing bar 14

advant ageously includes a mddle pin 46 that passes through a firing drive
slot 47 formed in a | ower surface of the cartridge 300 and an upward surface
of the elongate channel 16, thereby driving the staples therein as

descri bed below. The m ddle pin 46, by sliding against the el ongate channel
16, advantageously resists any tendency for the end effector 12 to be

pi nched080f% at iThs soligithbhéndestapling end sdvesng iasteuraent & verhddeg e hofidle pertion @€l e pi n
46, FIG 5 depicts an alternative end effector 12' that |lacks a mddle pin
on a fithatigcdmmectddHo. anlithpldiieht peteipn 2.ithelattédfartkétdopiptieiag arshdfe23 distaill | owed to
pinch shut at its distal end, which tends to inpair desired staple

f or mat i @inindtHRqR te eB@temeablngz tﬂleﬁiaﬁée paitfhn 28 ifd1§dedla |stt<Elrg$$eﬂtt$Q/aﬁl’Wﬁlbl{‘g edge
48 between the upper and mddle pins 38, 46 on the firing bar 14 traverses

through oA Ok ggrli@/ls B#{ﬁﬁaﬁg]ﬁ?gﬁ/ mﬁtrhg cﬁr"ﬁklaﬁ lt(%aus 8allnpln?h8‘\r &ru.rl%'oflgl ﬁ{ht OWI th

sever c anped ive 05|t|on|n |r|

| < per e th Sens choAEe BBt %00 h-ﬁﬁﬁééﬁifaeé?&sﬁ%%&ﬁﬁxfr{dﬁi "

E-Beamfiring bar 14 is swtabl e for the limted size available for
endoscoffite dereieigzendirandiepivotaln drvpdyithe clinigian togausethe sapbngandisgysringat i on
of an anvil 15 with a canber inparting a vertical deflection at its distal

end, sofieldneped tissuehie theesid effestodBhi cted in FIG 5. This canbered anvil 15
advant ageously assists in 16 achieving the desired gap in the end effector
12 even with an anvil 15 having a reduced thickness, which may be nore
sui t ed [000600e si Ze ptacticd, aloswra srigger 26 isewtiated dpstc Onew theelinicfanQ Sbisfied with
reference to FIGS. 6-9, the handle portion 20 is conprised of first and

the positioning of the end effector 12, the clinician may draw back the closure trigger 26 to its

fully closed, locked position proximate to the pistol grip 24. Then, the firing trigger 28 is

actuated. The firing trigger 28 springedly returns when the clinician removes pressure. A

release button 30 when depressed on the proximal end of the handle portion 20 releases any

locked closure trigger 26.

[00061] A closure sleeve 32 encloses a frame 34, which in turn encloses a firing drive
member 36 that is positioned by the firing trigger 28. The frame 34 connects the handle portion
20 to the end effector 12. With the closure sleeve 32 withdrawn proximally by the closure
trigger 26 as depicted, the anvil 18 springedly opens, pivoting away from the elongate channel
16 and translating proximally with the closure sleeve 32. The elongate channel 16 receives a

staple cartridge 37.

[00062] With particular reference to FIGS. 2-4, the firing bar 14 includes three vertically
spaced pins that control the spacing of the end effector 12 during firing. In particular, an upper

pin 38 is staged to enter an anvil pocket 40 near the pivot between the anvil 18 and elongate
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second base sections 50 and 52, which are nolded froma polyneric materi al
such as a glass- filled polycarbonate. The first base section 50 is provided
with a plurality of cylindrically- shaped pins 54. The second base section
52 includes a plurality of extending nenbers 56, each having a
hexagonal - shaped opening 58. The cylindrically-shaped pins 54 are received
within the hexagonal -shaped openings 58 and are frictionally held therein
for maintaining the first and second base sections 50 and 52 in assenbly.

[ 00067] A rotating knob 60 has a bore 62 extending conpletely through it for
engagi rbhannahtb. rWwhed fired withethe agvieHeclosedothe upper pih 3oalvhndes distablygrithida nal  axi s.
The rotating knob 60 includes an inwardly protrudi ng boss 64 extending

al ong aénditadinkl 2avipQlot 4D Bxtehdihd\@istany ehréuh ahbig 18r mhlr/ welhatupwes ge fledtibrSint ecei ved
within a longitudinal slot 66 forned at a proximal portion of the closure

o1 eeve {32,H08 if Skl B 4 Ahlart ol RAALEAGY KRUPAGELERMotal b Of the

cl osur eeve 32. | be appreciated t e boss 64 further extends

th h f 34 i.nt t Wih ti f the firi dri nmb
L0 000 LTS 0 SRl B PR B e A48 = e
in FIGS 6-9 t at ith th tati knob, 60. [00068] A i, mal d 68
B T s T

provided with a circunferential notch 70 that is engaged by opposing channel
secur ercimgateehanaek] 67stighily elaskiriogethes petbe evant of ¢xcosntishie dampedsberebasveens0 and
52. Only the channel securenment nenber 72 of the second base section 52 is
shown. The channel securenent 17 nenbers 72, extending fromthe base

sect i on80®BO] 52 IFbe fiong barsldcadvantageeusly invhidesia madditpinidribiateassepthrough a20 such
that the frame 34 does not nove longitudinally relative to the handle

por ti offirié@ drivé 100EPformhbe ircd oswef surface githe catridga30a ahdadllipvadstifaue of the a gear

segnent section 76, and an
elongate channel 16, thereby driving the staples therein as described below. The middle pin 46,
by sliding against the elongate channel 16, advantageously resists any tendency for the end
effector 12 to be pinched shut at its distal end. To illustrate an advantage of the middle pin 46,
FIG. 5 depicts an alternative end effector 12’ that lacks a middle pin on a firing bar 14°. In this

depiction, the end effector 12’ is allowed to pinch shut at its distal end, which tends to impair

desired staple formation.

[00064] Returning to FIGS. 2-4, a distally presented cutting edge 48 between the upper
and middle pins 38, 46 on the firing bar 14 traverses through a proximally presented, vertical slot
49 in the cartridge 37 to sever clamped tissue. The affirmative positioning of the firing bar 14

with regard to the elongate channel 16 and anvil 18 assure that an effective cut is performed.

[00065] The affirmative vertical spacing provided by the E-Beam firing bar 14 is suitable
for the limited size available for endoscopic devices. Moreover, the E-Beam firing bar 14
enables fabrication of an anvil 15 with a camber imparting a vertical deflection at its distal end,

similar to the position depicted in FIG. 5. This cambered anvil 15 advantageously assists in
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i nternedi ate section 78. A bore 80 extends through the internedi ate section
78. A cylindrical support nmenber 82 extending fromthe second base section
52 passes through the bore 80 for pivotably nounting the closure trigger 26
on the handl e portion 20. A second cylindrical support nmenber 83 extending
fromthe second base section 52 passes through a bore 81 of firing trigger
28 for pivotally nmounting on the handl e portion 20. A hexagonal opening 84
is provided in the cylindrical support nenber 83 for receiving a securenent
pin (not shown) extending fromthe first base section 50. [00070] A closure
yoke 8tichisviigteaisivéd dhipnn tHecenbarredter 1m0dvieh &ith2 ahoil 15 @6Vipg @e&fucely novenent
therein and serves to transfer notion fromthe closure trigger 26 to the

cl osur 6p8kREY Svhickmay bPRBF sultBITERS si881iRithRshd bfsh éﬂdagacfpli“@deweond base
section 52 and secur'ement nenber 72, which extends through a recess 89 in

t he yoke 86, support the yoke 86 within the handle portion 20. [00071] A

pr oxi 90 f: | i i 92 t hat

e sndo0fB oa i eferbicRiy F R GBE e gl SRR AE Coblda e R 0%t e

yoke 86. A proximal d f. the 6 has, a gear ,rack 100 that is

2 noagedeispiBe S Shgndnc. Shieh fE oo ABSLBEE Hatlr T Syl 28BS vhen ¢ ne

cl osure trig?er 26 is nmoved toward the pistol grip 24 of the handle portion

20, t hdillgdpalygarbanate. Hasnlitst base sectipp 30 seprayided withs physalty af exlidrigallyc onpr essi ng

a spring 102 that biases the yoke 86 proximally. Distal novenent of the

cl osur ehaped pirs 532 Tt feaond bpiesettiin S2Sn¢indassi phurality ofeviending membetsd 6aeachl 18

distally and toward the el ongate channel 16 of the end effector 12 and

pr oxi nmelavinpéeragonsltshepddsopehing iS8g Thasylhidsicalysshdpdaedings4 10 0€céRled Withircthesur e

trigger 26 is forward biased to an open position by a front surface 130
hexagonal-shaped openings 58 and are frictionally held therein for maintaining the first and

second base sections 50 and 52 in assembly.

[00067] A rotating knob 60 has a bore 62 extending completely through it for engaging
and rotating the implement portion 22 about its longitudinal axis. The rotating knob 60 includes
an inwardly protruding boss 64 extending along at least a portion of the bore 62. The protruding
boss 64 is received within a longitudinal slot 66 formed at a proximal portion of the closure
sleeve 32 such that rotation of the rotating knob 60 effects rotation of the closure sleeve 32. It
will be appreciated that the boss 64 further extends through frame 34 and into contact with a
portion of the firing drive member 36 to effect their rotation as well. Thus, the end effector 12

(not shown in FIGS, 6-9) rotates with the rotating knob 60.

[00068] A proximal end 68 of the frame 34 passes proximally through the rotating knob
60 and is provided with a circumferential notch 70 that is engaged by opposing channel
securement members 72 extending respectively from the base sections 50 and 52. Only the

channel securement member 72 of the second base section 52 is shown. The channel securement
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interacting with an engagi ng surface 128 of the firing trigger 28. d anp
first hook 104 that pivots top to rear in the handle portion 20 about a pin
106 restrains novenent of the firing trigger 28 toward the pistol grip 24
until the closure trigger 26 is clanmped to its closed position. Hook 104
restrains firing trigger 28 notion by engaging a | ockout pin 107 in firing
trigger 28. The hook 104 is also in contact with the closure trigger 26. In
particular, a forward projection 108 of the hook 104 engages a nenber 110
on the internedi ate section 78 of the closure trigger 26, the nenber 100
bei ng membarsd’20éxteidind o tBObdsevatidng 50 SDacrslé & sewtkitienfraide 34Haotke hildle S

bi ased toward contact with nmenber 110 of the closure trigger 26 and

engage@@ﬂtonm)tshcﬁ B&HRe FramB 3B dd&s/ndt thovk TdnBudihAIB AR ati¥StdMe Barldbé F3tEi6n 3G | NY
112. As the closure trigger 26 is depressed, the hook 104 is noved top to

rear, conpressing the release spring 112 that is captured between a

rearwar @OOB@FJ ect TH@cléMe E}%gteh% ﬁbﬁ%%ai‘x@lé s&itidn ‘?4@@%5&5@&%%&8% 98 ahd@noOn the
rel ease button 30. As the yoke 86 noves distally in response to

pr oxi h of the
rel easrTgll B%;é%n@%%u mv%fg?‘%%%‘ﬁ“ﬂ%%‘g‘g‘%& r%ggegﬁ gdigt@@&fu %‘ he’ yo%gmgé&aﬁ ntil
droppln i nto war dl resent ed cess 12 in a 0oX portion
of °F hatroRanaaoer YRR eaiiie BoroB seignd 65255yt Se e et Brbes W%y bot ward,
which pivots the upper latch arm 118 downwardly _into engagenment with the
upwar diPjrobbsmaysme teeeauirg trigger Hoprolhy handbe Rartign il@reAcsP%%r%xhwricg 8PPos in a
ti ssue clanping position, such as depicted in FIG 8. [00074] The latch arm
118 camepwbendy exiersling wémtthesecemdlsase $@fion 62 paisesatbmughe bared 1| of IBingytriggenshi ng
the rel ease button 30 inward. Specifically, the upper latch arm 118 pivots
upwar d 28 gerivotdl® fbimtihgdnahe hdndlesRetsic (0% hexgoiidl operhdy 84 igpryvid&l i8Ghd s t hen
permtted to nove proximally in response to return novenent of the closure
tri ggelcy@firical support member 83 for receiving a securement pin (not shown) extending from the

first base section 50.

[00070] A closure yoke 86 is housed within the handle portion 20 for reciprocating
movement therein and serves to transfer motion from the closure trigger 26 to the closure sleeve
32. Support members 88 extending from the second base section 52 and securement member 72,
which extends through a recess 89 in the yoke 86, support the yoke 86 within the handle portion

20.

[00071] A proximal end 90 of the closure sleeve 32 is provided with a flange 92 that is
snap-fitted into a receiving recess 94 formed in a distal end 96 of the yoke 86. A proximal end
98 of the yoke 86 has a gear rack 100 that is engaged by the gear segment section 76 of the
closure trigger 26. When the closure trigger 26 is moved toward the pistol grip 24 of the handle
portion 20, the yoke 86 and, hence, the closure sleeve 32 move distally, compressing a spring

102 that biases the yoke 86 proximally. Distal movement of the closure sleeve 32 effects pivotal
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[00075] A firing trigger return spring 124 is |ocated wthin the handle
portion 20 with one end attached to pin 106 of the second base section 52
and the other end attached to a pin 126 on the firing trigger 28. The
firing return spring 124 applies a return force to the pin 126 for biasing
the firing trigger 28 in a direction away fromthe pistol grip 24 of the
handl e portion 20. The <closure trigger 26 is also biased away from pi stol
grip 24 by engaging surface 128 of firing trigger 28 biasing front surface
130 of closure trigger 26. [00076] As the closure trigger 26 is noved toward
t he pi stanklatjpn poddnent bEthe novit 1 & distaly endlB®/ardethg alpegatevchamnelhis efitkagidng sur f ace
128 on the firing trigger 28 causing the firing trigger 28 to nove to its

"firi ngtfepos 12 i prodfiR mioRernérg effedth DIgsinG s disatissed béloWwi ri ng trigger 28 is
|l ocated at an angle of approximately 45 to the pistol grip 24. After staple

firing, the spring 124 causes the firing trigger 28 to return to its

i ni tialpoge=ti onThbdlokitg tdig)Rr D6 isUorRvdr® BRERIND aﬁBp&ﬂ1§ositldn|HgQa fréﬂt@ﬁnfféce 128, its
engagi ng surface 128 pushes against the front surface of the closure

tri gger; nl%pa&tn?%gh rgr]g né%gm%fgﬁy&el 2t8 é’ rm?g%%%errﬁt leg'n;%ﬂrs't héoﬂ m4tth§tl

position exten rom secon ase section 52 to

(0007 7)PehEtoB o e PR o BB Ping OB S Bamab o b e, ™

includes a _reciprocating section 134, a nultiplier 136 and a drive nmenber

138. THHggERP m%@lfherfgstgle&fm Zritid the clasmisitrigees 28 ivglagredsiodis Glosed pesiions| ement
portion 22 (not shown in FIGS. 6-9) and a netal drive rod 140. 20 [00078]
The dr iNeoknéisestraing diring diiga¢e 28 miotion by pekagmgaridckpubpinrlQE s fiing trigger 2812, A
first notch 144 is provided on the drive nmenber 138 internediate the first
and seckiedogle 04 isatsodn teitact with the closure trigger 26. In particular, a forward projection

108 of the hook 104 engages a member 110 on the intermediate section 78 of the closure trigger

26, the member 100 being outward of the bore 80 toward the handle section 74. Hook 104 is

biased toward contact with member 110 of the closure trigger 26 and engagement with lockout

pin 107 in firing trigger 28 by a release spring 112. As the closure trigger 26 is depressed, the

hook 104 is moved top to rear, compressing the release spring 112 that is captured between a

rearward projection 114 on the hook 104 and a forward projection 116 on the release button 30.

[00073] As the yoke 86 moves distally in response to proximal movement of the closure
trigger 26, an upper latch arm 118 of the release button 30 moves along an upper surface 120 on
the yoke 86 until dropping into an upwardly presented recess 122 in a proximal, lower portion of
the yoke 86. The release spring 112 urges the release button 30 outward, which pivots the upper
latch arm 118 downwardly into engagement with the upwardly presented recess 122, thereby

locking the closure trigger 26 in a tissue clamping position, such as depicted in FIG. 8.

[00074] The latch arm 118 can be moved out of the recess 122 to release the anvil 18 by

pushing the release button 30 inward. Specifically, the upper latch arm 118 pivots upward about
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142. During return novenent of the firing trigger 28, a tooth 146 on the
firing trigger 28 engages with the first notch 144 for returning the drive
menber 138 to its initial position after staple firing. A second notch 148
is located at a proximal end of the netal drive rod 140 for | ocking the
nmetal drive rod 140 to the upper |latch arm 118 of the rel ease button 30 in
its unfired position. [00079] The nmultiplier 136 conprises first and second
integral pinion gears 150 and 152. The first integral pinion gear 150 is
engaged with a first gear rack 154 provided on the nmetal drive rod 140. The
second pintl@gpfthe p¢cond basgesactiob52. iThe gnkradfed thantfermitied to move peaimalldk 141 on
the drive nenber 138. The first integral pinion gear 150 has a first

di anet efesponsk folretugemongnénabee alosuRitiggen2gear 152 has a second di aneter
which is smaller than the first dianeter. [00080] FIGS. 6, 8 and 9 depict
respectively the handle portion 20 in the start position (open and

unfi r edjopors|cl anpeHriRg widgePrenirh kol 2angodmtd wWadin the Hardild pdrBbn POSithiond. The
firing trigger 28 is provided with a gear segnent section 156. The gear

segrrente,ﬁed%&gﬁ t?lﬁ@tl%@%?%%ec ldtbasd REHGEEOM BEGher Qkatt!:é%d‘?@ah@el&grdnve

menber 138 suc notion of the firing trigger 2 causes t ive
nenber 138 .t o, nmove k and forth between a first drive positi shown in
fre s, 8 g elRREERG S GL% R Pl 127 R & ble Pl (S (RGPhaP8 s b REE
staple firing before ti.ssue clanping has occurre he  upper tech arm 118
on The e rEALETEsET Lo rﬁCEO%ﬁ%YSE@n drola Hebhhaaehaon nftne or i vo
menber 138 such that the netal drive rod 140 is locked inits fproxinal-nnst
posi t i oHosusstrigagyi26tisalsp hiasgdaway fram pistol BEP &b pw engagingsusfees 1280fffHings into t he
recess 122, the upper latch arm 118 di sengages with the second notch 148 to

pernt wliggerdl8 biavingefmn surfdcetlR@ ofielbalre thiggee26.od 140, as depicted in FIG 9.
21

[00076] As the closure trigger 26 is moved toward the pistol grip 24, its front surface 130
engages with the engaging surface 128 on the firing trigger 28 causing the firing trigger 28 to
move to its “firing” position. When in its firing position, the firing trigger 28 is located at an
angle of approximately 45° to the pistol grip 24. After staple firing, the spring 124 causes the
firing trigger 28 to return to its initial position. During the return movement of the firing trigger
28, its engaging surface 128 pushes against the front surface 130 of the closure trigger 26
causing the closure trigger 26 to return to its initial position. A stop member 132 extends from
the second base section 52 to prevent the closure trigger 26 from rotating beyond its initial

position.

[00077] The surgical stapling and severing instrument 10 additionally includes a
reciprocating section 134, a multiplier 136 and a drive member 138. The reciprocating section
134 comprises a wedge sled in the implement portion 22 (not shown in FIGS. 6-9) and a metal

drive rod 140.
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[ 00081] Because the first gear rack 141 on the drive nenber 138 and the gear
rack 154 on the netal drive rod 140 are engaged with the nmultiplier 136,
novenent of the firing trigger 28 causes the netal drive rod 140 to

reci procate between a first reciprocating position, showmn in FIG 8, and a
second reciprocating position, shown in FIG 9. Since the dianeter of the
first pinion gear 150 is greater than the dianeter of the second pinion
gear 152, the nultiplier 136 noves the reciprocating section 134 a greater
di stance than the drive nenber 138 is noved by the firing trigger 28. The
di anet 4080781 t he The deve maohbselB@rndclpdasifivst aged second 5éar aandts 18P amhid b e fichanged
to permt the length of the stroke of the firing trigger 28 and the force

r equi r a@tcha 440y/srovided b tHealrivaie@tber 138 intdriedigte aRfirsCandtsecbrnidRbr fable 13andl e
portion 20 is illustrative and that other actuation nechani sns nay be

enpl oyedo. DRFink Peiﬁmﬁ&ﬁen{en@ofqh@ﬁmyu?g@& 8, hkddth RS bPIRS (R ul?ggerggner ated by
automated neans. [0 One enbodi nent of an end effector of the

surgic det ai
o B cane Rty ﬁé‘%@@‘ﬁﬁ“ Ry B TRV ridhier 1R800 LR Politl A8F

pr oduc arate and, disti and firin ns. t ha uate the
g eranks e A siad B L safeafeasb piviimel e s ety Wﬁ ﬁ'tva. ?fL ‘fOnffs,z ol i ni cal
erX|b|I|ty of this separate and distjnct closing and

st apl i rigckaethe et driyg rod) 40 4p therupper, latch amp h B efithe Ealesse mttoni }ﬂmcsta ae@gedt he
aforenmentioned ability to affirmatively nmaintain the closed spacing during
firing positiver the clinician positions and clanps the tissue. Both features
procedurally and structurally enhance the ability of the surgical stapling
and severing instrunent 10 by ensuring adequate spacing for instances where
an ot hdf0a79¢ i nadbquadtiplmmbimeongirises Sstiand sscaldaniegr] pingbnt geasrii@aod 152. he
clanping in instances where an ot herw se excessi ve anmount of tissue has been
cl anpedrhe firfGA8ahI fihion gt 1dens edgaged witikplfiest gedriradkdia ppoviacti oreme n2@) of the

present invention
drive rod 140. The second integral pinion gear 152 is engaged with the first gear rack 141 on the

drive member 138. The first integral pinion gear 150 has a first diameter and the second integral

pinion gear 152 has a second diameter which is smaller than the first diameter.

[00080] FIGS. 6, 8 and 9 depict respectively the handle portion 20 in the start position
(open and unfired), a clamped position (closed and unfired) and a fired position. The firing
trigger 28 is provided with a gear segment section 156. The gear segment section 156 engages
with the second gear rack 142 on the drive member 138 such that motion of the firing trigger 28
causes the drive member 138 to move back and forth between a first drive position, shown in
FIG. 8, and a second drive position, shown in FIG. 9. In order to prevent staple firing before
tissue clamping has occurred, the upper latch arm 118 on the release button 39 is engaged with
the second notch 148 on the drive member 138 such that the metal drive rod 140 is locked in its
proximal-most position, as depicted in FIG. 6. When the upper latch arm 118 falls into the
recess 122, the upper latch arm 118 disengages with the second notch 148 to permit distal

movement of the metal drive rod 140, as depicted in FIG. 9.
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installed in the end effector 12 with the firing bar 14 in its unfired,
proxi mal position. The staple 22 cartridge 300 has a cartridge body 302 that
is divided by an el ongated sl ot 310 that extends from a proximal end 304 of
the cartridge 300 towards a tapered outer tip 306. A plurality of staple-
recei ving channel s 320a-320f are fornmed within the staple cartridge body 302
and are arranged in six laterally spaced |ongitudinal rows 500, 502, 504,
506, 508, 510, with three rows on each side of the el ongated slot 310.
Positioned within the staple-receiving channels 320a-320f are the staples
222. Sd80081§ur es BeCausathelflrst gedOasld]4 Morethe drive ingpbeSHB dndrthdgaar racklltdes f our

| ateral |y spaced | ongitudinal rows of staple drivers 330a, 330b, 370a, and
370b ashsmetandrive od U0 erelehgagbdevittf the siultiplias 1 3k niblvapbs of thid fgStriggétas8ar e
slidably mounted within correspondi ng channels 320b and 320c such that each

driver 3308 1URAN driver¥®P 140 @Rk&ﬁro@a’%@bet@@&]éﬂrs@reféﬁﬁ‘&&ﬁh R0 RRFL AR I N a
channel 320c. Likew se, the "second"” inside drivers 3% b are slidably

ount eci?lf“;".eéfﬁfg E%Q%H$Lapr%ggﬁi§%ﬁgifi§§,%§(dwg ﬁ‘cdﬂd B?kixfé@?ﬁﬁ]ﬂﬁﬁlé{tl%f oigtgg @_rs? upports

two stap one ImaC one I n a channe The

"outside". drivers.370a apnd 370b are i dably mounted. . within th
st apl o PR EUY 100 SHEANE At iles oSisrechm] pRY 1 Y. B Bitedfier 136 oue i e
drivers 370a and 370b supports a single staple 322. Drjvers . 370a are
[ ef er r dBOY teapaproCaine SER o 134 arenteralteipnes 148 thendr v merbes 139 6bmOMY of er r ed
to herein _as "second" outside drivers. 500085].FIG. 12 illustrates a staple
222 t hahe firiye Biggersdd The diamsters of te figptiand sevend pinjangearseipfgad ABAMAY S t he
present invention. The staple 222 includes a main portion 223 and two
prongs chafged thperpritcthg engthofelacdirohavetha firmp griidget P8 amhidie tfdree nguireprmhoven has a
width "W. The reader will appreciate that a variety of different types of
st apl esit f5Bhe vabe® M WAl 86l apprediatéd tHaPIhe handle portion 20 is illustrative and that other

actuation mechanisms may be employed. For instance, the closing and firing motions may be

generated by automated means.

[00082] One embodiment of an end effector 12 of the surgical stapling and severing
instrument 10 is depicted in further detail in FIGS. 18, 19, and 23-26. As described above, the
handle portion 20 produces separate and distinct closing and firing motions that actuate the end
effector 12. The end effector 12 advantageously maintains the clinical flexibility of this separate
and distinct closing and firing (i.e., stapling and severing). In addition, the end effector 12
introduces the aforementioned ability to affirmatively maintain the closed spacing during firing
after the clinician positions and clamps the tissue. Both features procedurally and structurally
enhance the ability of the surgical stapling and severing instrument 10 by ensuring adequate
spacing for instances where an otherwise inadequate amount of tissue is clamped and to enhance

the clamping in instances where an otherwise excessive amount of tissue has been clamped.

[00083] FIG. 10 depicts a staple cartridge embodiment 300 of the present invention

installed in the end effector 12 with the firing bar 14 in its unfired, proximal position. The staple
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for a vascular staple, "P" may be approximately 0.102 inches; for a regular
staple, "P" may be approximately 0.134 inches; and for a thick tissue
staple, "P" nmay be approximtely 0.160 23 inches. For all such staples, "W
may be approximately 0.120 inches. O her sizes of staples 222 may be

enpl oyed in the manners di scussed bel ow. [00086] The inside staple drivers
330a |l ocated on one side of the elongated slot 310 are referred to herein
as "first" inside staple drivers and the inside staple drivers 330b | ocated
on the other side of the elongated slot 310 are referred to herein as

" secondirtidgsi3(@ hat apdreridge budy 302 that is divided bg adiebngatsé slot 3l (f thattdxeandsi&omi |

bel ow, in one enbodi nent, the second inside staple drivers 330b are

i dent i agrodiMaltdh@ 30# oS theicagtidige FNapardsls kapered oddPéip 364.C ﬁﬂufﬁﬁfy dfeple-
orientation in their respective channels in the cartridge body 302 [ 00087]

FIGS. l3eivind dhhidld #08-208a8 m@d%ﬂﬁn ﬁlfe s?apl daftﬁage Bdli%/'ﬂb@ aH@uR! a?ragéédv er 330a

for supporting and driving staples 222. can be seén i n those Figures,

the staplie 1&3&51‘{%36@%21%{@%1&1 rRbd é’qi’ %{)4}4 06 PQRRL 5 A Wit dnAE ?’m@st <§nega%§d ary

driver portion I's connec 1Tst™ primary 40 by a

i ver “HAGb s FPNERA SRad! G HpeBisy P R SRR TR

correspondi n%h vertical | extendl ng tongue (not shown) in the cartridge body
302 f ortagies d7hgSesdagwenl] Mdzdlng the driver 330a as it noves within its
respective channel. The primary driver portion 340 further has a first

f orward sup ort colum 344 and a first rearward support colum 346
pr ot r ud?940§4Lipwar dhe eartidge A0 further ingludesefounlgteeally spacetthengitudionl fowiswar d support
colum 344 has a first forward staple- receiving groove 345 therein and the

first roplewiversSdfpacB0b,EGDarnd 326 dsashown fin Figtirerldarfhar @itsy” insidaptapler ecei vi ng
groove 347 therein. See FIGS. 13-15. The first forward support columm 344

drivers 330a are slidably mounted within corresponding channels 320b and 320c such that each

driver 330a supports two staples 222, one in a channel 320b and one in a channel 320c.

Likewise, the “second” inside drivers 330b are slidably mounted within channels 320d and 320e

such that each driver 330b supports two staples 222, one in a channel 320d and one in a channel

320e. The “outside” drivers 370a and 370b are slidably mounted within the staple-receiving

channels 320a and 320f, respectively. Each of the outside drivers 370a and 370b supports a

single staple 222. Drivers 370a are referred to herein as “first” outside drivers and drivers 370b

are referred to herein as “second” outside drivers.

[00085] FIG. 12 illustrates a staple 222 that may be used in connection with the various
embodiments of the present invention. The staple 222 includes a main portion 223 and two
prongs 225. The prongs 225 each have a length “P” and the main portion has a width “W”. The
reader will appreciate that a variety of different types of staples may be employed. For example,
for a vascular staple, “P” may be approximately 0.102 inches; for a regular staple, “P” may be

approximately 0.134 inches; and for a thick tissue staple, “P” may be approximately 0.160
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and the first rearward support columm 346 are spaced from each other and
collectively forma first staple cradle 348 for supporting the main portion
223 of the staple 222 therein. 24 [00088] Simlarly, the secondary driver
portion 350 has a secondary driver base 352 and a secondary forward support
colum 354 and a secondary rearward support colum 356 protruding out from
the second driver base 352. The secondary forward support columm 354 has a
secondary forward stapl e-receiving groove 355 therein and the secondary
rearward support colum 356 has a secondary rearward stapl e-receiving

gr oove iBHgs.t Frgralisnch stipdess E8Gmokarbe approximately DuiZfonches.oOthen sidéstofstaglels R32
secondary rearward support colum 356 are spaced from each other and

col | ectmayede\enfphoyed én the eamders \disstiapd Belowadl e 358 for supporting the main
portion 223 of another staple 222 therein. [00089] As can be seen in FIGS.
13 and 15, the central base nmenber 360 has an angled rearwardly facing edge

362 adgpoosd] t o bahengrigethpydriveS@308 fRawdongnssigd oLBenngited blob® 0 £i¢ sScussed
in further detail below As can be seen in FIGS. 13 and 14, in this

embodi ERired folHerei SC ISR NsideNNAE GiverPRAthe HSIHY SRPRAfivers 3808 10280 BH ey
driver portion is oriented relative to the first rearward support colum

346 ' ted i he taapl

or adi o b SFE of B8 oAb EE B 1 0 B e B Bl s B SRR A P
dle 348. .[00090]. T i || iate that the, fi j nsi d

G ver 96 diskse et e telpi i ons BRI bt Sond f5id Sedle s ng

pai r of channels 320b and 320c | ocated on one side of the _elpngated sl ot

310 i n 3BRAeareddanticy e thedist intige stamle daven s erseptdosthgls oaepfatireinghenop

(located on the opposite side of the elongated slot 310 fromthe first

i nsi de respegsive chiaringksiis t1@30d)idgobrolyi3®@. i nsi de drivers 330a rotated 180
degrees so that their respective angled surfaces 363 face towards

[00087] FIGS. 13-15 illustrate one embodiment of a “first” inside double driver 330a for
supporting and driving staples 222. As can be seen in those Figures, the staple driver 330a has a
primary driver portion 340 and a secondary driver portion 350 that is connected to the first
primary portion 340 by a central base member 360. The primary driver portion 340 has a
primary driver base 342 that has a groove 343 therein adapted to mate with a corresponding
vertically extending tongue (not shown) in the cartridge body 302 for guiding and stabilizing the
driver 330a as it moves within its respective channel. The primary driver portion 340 further has
a first forward support column 344 and a first rearward support column 346 protruding upward
from the first driver base 342. The first forward support column 344 has a first forward staple-
receiving groove 345 therein and the first rearward support column 346 has a first rearwardly
staple-receiving groove 347 therein. See FIGS. 13-15. The first forward support column 344
and the first rearward support column 346 are spaced from each other and collectively form a

first staple cradle 348 for supporting the main portion 223 of the staple 222 therein.
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the proximal end 304 of the cartridge 300 to enable themto be installed in
pairs of corresponding channels 320d and 320e. Thus, in this enbodi nent,
only one inside driver configuration is enployed which thereby elim nates
the need for two different inside staple driver configurations for channels
on each side of the elongated slot 310. 25 [00091] FIGS. 16 and 17
illustrate one enbodi nent of a "first" outside staple driver 370a. As can
be seen in those FIGS., a first outside staple driver 370a has a second base
372 that has an angled rearwardly facing portion 374. Protruding upward
from t He0G8¢ond ISasidarBi7 thei sscandspodyiver pdriomdshas appomidayalrivenb8€352 kit a has a
second forward staple-receiving groove 376 therein. A second rearward

suppor tse€stdaiyforvafd alpportRbRinin3iasand pwadohdiry @earivael sappsheoling 858 pebtiubing
spaced-apart relationship with respect to the second forward support col umm

375. Thfit §#8mAALsechRPINGE BaRWBPO The SQRLHIRY RAkakiBtipfore EARMH 358 @hyar d
stapl e-recei ving groove 378 therein. The supporF col ums 375, 377

col | ectj.vely f ongd.: 7 i i support
st apl S SH BEALR ABERRThEleBuE S R roana RPN BhrbR 2HTED
370a al sp h a |l aterall rotruding .rib 371 ich i.s ceived in a
cor r oo SO CgFDATECHEY LHBaR A Rieng gheve dgs TBety SESSFEMag ai ng and
stabilizing the driver 370a as it npves within its respective channel.
[ 00092] forazd puppae colimn 354796 dhs seeendapyfeanyvard suppors GRly M 5qars Wacestzisen j s
installed in one orientation into a correspondi ng channel 320a on one side
of t he eatlofertand collentivglydorma secondaty sieplesiadée X380pt supgpitingtheamain portionbe
| ocated on the opposite side of the elongated slot 310 fromthe first
out si de228todiph@halrstapler 2223Héain. conpri ses an outside driver 370a rotated 180
degrees so that the angled surface 374" thereon faces toward the proxinal
end 304 of the cartridge 300 to enable it

[00089] As can be seen in FIGS. 13 and 15, the central base member 360 has an angled

rearwardly facing edge 362 adapted to be engaged by a corresponding sled cam as will be

discussed in further detail below. As can be seen in FIGS. 13 and 14, in this embodiment, the

secondary forward support column 354 of the secondary driver portion is oriented relative to the

first rearward support column 346 such that the staple 222 that is supported in the secondary

staple cradle 358 is longitudinally offset from the staple 222 in the first staple cradle 348.

[00090] The reader will appreciate that the first inside drivers 330a are each installed in
one orientation into a corresponding pair of channels 320b and 320c located on one side of the
elongated slot 310 in the cartridge body 302. The second inside staple drivers 330b (located on
the opposite side of the elongated slot 310 from the first inside staple drivers 330a) comprise
inside drivers 330a rotated 180 degrees so that their respective angled surfaces 363 face towards
the proximal end 304 of the cartridge 300 to enable them to be installed in pairs of corresponding
channels 320d and 320e. Thus, in this embodiment, only one inside driver configuration is
employed which thereby eliminates the need for two different inside staple driver configurations

for channels on each side of the elongated slot 310.
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to be installed in a correspondi ng channel 320f in the cartridge body 302.
Thus, in this enbodinment, only one outside staple driver configuration is
enpl oyed which avoids the need for two different outside staple driver
configurations for channels on each side of the elongated slot 310. [00093]
FIGS. 19 and 19A illustrate in cross-section one enbodi nent of a staple
cartridge of the present invention nounted within one type of end effector
12. The end effector 12 in this 26 enbodi nent enpl oys a "stepped” anvil 18
of the type illustrated in FIGS. 23-25. In other enbodinents, however, the
bot t om[809 hce oFIGhd6andilV illutrpiemnaembodimant ofsit“Eipgye dutside epleAkiven}¥0abe seen
in FIGS. 19A and 23-25, the anvil 18 has a central portion 19 that is

of f set Agrcanbé seca GpthasaFIGE. | hfitsheut§idosthple driedr 3904 Raspoyet drahisas@ 372 hdt has an
Accordingly, in this enbodi ment, the upper surface 306 of the cartridge 300

i's provhgiedreastwdidg haREF&EHn SENt PRl rudRigtupNaArd3Rdm Ascb ¥yt badk 812l a SEdiA
portions 309 that "are adapted to closely mate with the correspondi ng

POr L1 0SSy Aump' 95 8 hhELobondhork i sBpiéire 0o BAG RN 418 i in
t he cl ose p%éﬁ?ﬁgan‘égggﬁﬁa ﬁ§%¥0T08884?S caﬁ%ﬁgg eene?n E@Qﬁ Zﬁ, in
this enbodinent, the under s ces 200 of anvil 18 are proyided with a
e es G SR SORatEE L 371 AT e tesTraBRitomdt e BT N Por  espond
to the rows of channels in the cartridge 300. That is, row 205 of pockets
202 mayPsiRRapEsiiopship pithserpectiotheseeend feryyabsuppert selRE: Y Snde eepdspond t o
channel row 502. Row 209 of pockets 202 may correspond to channel row 504.
Row 21 TeaswardsuRparscob@rn A% hasar seeandgrarvae sandareseivingare®eed 78 askeinl Thef
pockets 2020 may correspond to channel row 508. Row 215 of pockets 202 may
cor r espoppbrt coluwinesB78) 3 17awlBdtbelyHaoh apemind stagle 2raudes3 2x thhtaasonfueedtor mi ng
surface 203 therein that is adapted to contact the ends of the staple
prongs sdgfortaedtiide 222 therir RaNestiatddan FIES.aBYind 17. The staple drivers 370a also have

a laterally protruding rib 371 which is received in a corresponding groove (not shown) in the

cartridge body 302 for guiding and stabilizing the driver 370a as it moves within its respective

channel.

[00092] The reader will appreciate that a first outside driver 370a is installed in one
orientation into a corresponding channel 320a on one side of the elongated slot 310. A second
outside staple driver 370b (to be located on the opposite side of the elongated slot 310 from the
first outside staple drivers 370a) comprises an outside driver 370a rotated 180 degrees so that the
angled surface 374’ thereon faces toward the proximal end 304 of the cartridge 300 to enable it
to be installed in a corresponding channel 320f in the cartridge body 302. Thus, in this
embodiment, only one outside staple driver configuration is employed which avoids the need for
two different outside staple driver configurations for channels on each side of the elongated slot

310.

[00093] FIGS. 19 and 19A illustrate in cross-section one embodiment of a staple cartridge

of the present invention mounted within one type of end effector 12. The end effector 12 in this
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cause the prongs 225 to bend inwardly toward each other. In one enbodi nent,
each pocket 202 has two intersecting arcuate formng surfaces 203 that are
oriented as shown in FIG |4A. Each arcuate form ng surface has an apex
203" that defines a maxi mum pocket depth "Z". However other form ng pocket
configurations could be enployed. [00095] Returning to FIGS. 18 and 19, it
can be seen that in one enbodi nent, the <cartridge body 302 is nounted
within the cartridge tray 224, As illustrated in FIG 19, the cartridge
body 302 is formed with two inside |ongitudinally extending slots 390 and
two outegibddimentengploysh Yrtdppyd canvéldiof thedypr idugered iBIFGS. ZH05.alndbtBg2 ext end
fromthe proxinmal end 304 of the 27 cartridge to its tapered outer tip 306
( shown embodilfentsliywevehitlee emtoatkuntacd offthe athélris plhohnmd soasteppedg Otlsdred 400 t hat
slidably supported on the cartridge tray 224. One wedge sl ed enbodi nent 400

i ncl udeyg s@enRAFIGOA 9A NGIdDS -2, & 4T 8 4dda ceiral Rirflo® NRthianBioHBetdr @t cam 410
corresponds to one of the inside longitudinally extending slots 390 and

wher ei . i NSi : : ipsi.de
gt o3PS Milthe bRSLAFIS|ERORRT 313, HRLLRMME OO BNChe YBRACE | 1 er

includes .a _pair.of outsi sled c 420 wherein one. ouf.si de_sl am 420
cor o5 ot 5 06t R0 B HER B et Ry PR RieR 13 BT s P8 o “The
ot her ouf si de s% d. cam 420 corresponds to the other, outsjde éo gi.tudinal ly
ext endiSH Pertisns $0bthakare peipied 1A clasely e withhe FoSOREINg BOrtiaRG | ded ?{*,dge tray
224 hol ds the wedge sled 400 and the drjivers 330a, 330b, 370a, 370b inside
t he caresppaiyelyboite amdl 1§, odense anyild & is dhaeesedipasitips, Saegt1G h8Ae| ongat e
channel 16 has a proximally placed attachment cavity 226 that receives a
channel anchoring nenber 228 on the distal end of the frame 34 for
at t achi[0P%he endsefif besesn in F1§ 024, irethiseemehiodinpant,ithowndee surfages 20000fgavié 18 hannel
16 al so

are provided with a series of forming pockets 202 that may be arranged in rows that correspond

to the rows of channels in the cartridge 300. That is, row 205 of pockets 202 may correspond to

channel row 500. Row 207 of pockets may correspond to channel row 502. Row 209 of pockets

202 may correspond to channel row 504. Row 211 of pockets 202 may correspond to channel

row 506. Row 213 of pockets 2020 may correspond to channel row 508. Row 215 of pockets

202 may correspond to channel row 510. Each pocket 202 has at least one forming surface 203

therein that is adapted to contact the ends of the staple prongs 225 being driven therein to thereby

cause the prongs 225 to bend inwardly toward each other. In one embodiment, each pocket 202

has two intersecting arcuate forming surfaces 203 that are oriented as shown in FIG. 14A. Each

arcuate forming surface has an apex 203’ that defines a maximum pocket depth “Z”. However

other forming pocket configurations could be employed.

[00095] Returning to FIGS. 18 and 19, it can be seen that in one embodiment, the
cartridge body 302 is mounted within the cartridge tray 224. As illustrated in FIG. 19, the
cartridge body 302 is formed with two inside longitudinally extending slots 390 and two outside

longitudinally extending slots 392. Slots 390 and 392 extend from the proximal end 304 of the
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has an anvil cam slot 230 that pivotally receives an anvil pivot 232 of the
anvil 18. The closure sleeve 32 that enconpasses the franme 34 includes a
distally presented tab 234 that engages an anvil feature 236 proxi nate but
distal to the anvil pivot 232 on the anvil 18 to thereby effect opening and
closing of the anvil 18. The firing drive menber 36 is shown as being
assenbled fromthe firing bar 14 attached to a firing connector 238 by pins
240, which in turn is rotatingly and proximally attached to the netal drive
rod 140. The firing bar 14 is guided at a distal end of the frane by a

sl ot t edadnidggdo XS Gpened epteetip BAG(shpwn if BEDIP). FHiggnbodimest futtherdnelades aone

enbodi nent of the wedge sled 400 of the present invention. As can be seen

i n Fl Goved2Osledh40(2tBat dlideblyedgperted enl thé@artridge traye224a Onevteadat slepambodiment t i on
402 that extends between the inside sled cans 410. A pusher block 404 is

f or med 400 idchRle28 p&iE 6t inside Sled c&hs 41U, WheRirdéhe ihsdde SEDSHENENEorvdspdhdt Reord ddl e
pin 46 of the firing bar 14. A side profile of one enbodi nent of an inside

sl ed C%ﬂh‘eégiﬁ’si&esloﬂ%jdﬁfgw ek nclﬁhgslo?s]%%g)'%ﬁd %&ehﬁhégﬁgr @Qide%ﬁafcarﬁ!@o’ the

inside s cam 4 s"a bottom surface 412, an Irst canm ng surface

414 that _for n angle. G wth th of.to face 2 a_secon

canm ngoeeiPp o B ifsidsullhel D S8R RE ToPie, 65 £ A e QBB S e
for ex l e, the angle."G' may he, 35 degrees and the,  apgle "G'' may be 20
degr eeg‘%f‘r@%@rzbﬂ% et Feouis 5@‘ s 2D ahersis ope ruSidesElisem 490 woen the
bottom surface 412 and the top surface 416) is represented as "first" sled
cam heicgrespongs to ppe pifle outsisle doneindinally extending slats 39kangdfpe ethienentaidgsled 173
inches and the length of the top surface 416 may vary from enbodi nent to
enbodi wamt420 serrespbidsiie tifenthdrentseleilorgitudimslly éerderplingsdott3 et ahdvelin Kd6s £9.i pt i on
proceeds, the first sled cam height represents the vertical distance that

t he i nSVkkn Bedtbled; tHercadiiOgerdy 22drHolds thdwedersicdsioondd fg driveisd330dr3308r s 330a,
330b toward the anvil 18 during

370a, 370D inside the cartridge body 302.

[00096] As can be seen in FIG. 18, the elongate channel 16 has a proximally placed
attachment cavity 226 that receives a channel anchoring member 228 on the distal end of the
frame 34 for attaching the end effector 12 to the handle portion 20. The elongate channel 16 also
has an anvil cam slot 230 that pivotally receives an anvil pivot 232 of the anvil 18. The closure
sleeve 32 that encompasses the frame 34 includes a distally presented tab 234 that engages an
anvil feature 236 proximate but distal to the anvil pivot 232 on the anvil 18 to thereby effect
opening and closing of the anvil 18. The firing drive member 36 is shown as being assembled
from the firing bar 14 attached to a firing connector 238 by pins 240, which in turn is rotatingly
and proximally attached to the metal drive rod 140. The firing bar 14 is guided at a distal end of

the frame by a slotted guide 239 inserted therein.

[00097] FIGS. 20-23 illustrate one embodiment of the wedge sled 400 of the present
invention. As can be seen in FIGS. 20 and 23, the wedge sled 400 includes a central spacer

portion 402 that extends between the inside sled cams 410. A pusher block 404 is formed on the
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operation. [00098] The wedge sled 400 further conprises |ateral spacer
portions 406 that extend between the inside sled cans 410 and the outside
sl ed cans 420 as shown in FIGS. 20 and 23. A side profile of one enbodi nent
of an outside sled cam 420 is depicted in FIG 22. In this enbodinent, the
outside sl ed cam 420 has a bottom surface 422 and a first camm ng surface
424 that fornms an angle "I" with respect to the bottom surface 422 and a
second camm ng surface 425 that to a top surface 426. In one enbodi nent,
angle "I" may be approxinmately 35 degrees and angle "|I"" may be

appr oxiceuttad bgacerpoiéqyy €Bsfor arigagémény mithghe midsleopin 46 Oé thel fermgdatml 428 s{dehe

di stance between the bottom surface 412 and the top surface 416) is

r epr es eriftel oBeneteithodmmo nfldn inside dled aam Hed ghdepictkEd.in FiG.@le Antaadiesediin
distance "J' is approxinmately 0.163 inches. The second sled cam hei ght

repr es ekt F1¢ Nhe ividd S cadli SL0ARGS A botidth shiffceU D Sdrde HrsChnfhAfE stirfdte Wil 4 thadlr | ve
t he correspondlng outside drivers 370a, 370b toward the anvil 18 during

oper at i ek 28R Bhtdm yrrlgga%e 31206 4 03bnd Ofy g%ﬁﬁa&qlg%ﬁaé@ugﬁ&s' ons

are |IIustrat| e of one e and may var or ot enbodi nent
[000995% ul.ar refer fion, of . the sta
car ur i A58 souRRE 4B Ebnd EpBRARER ko st l%ﬁﬁf SRERE BRDRS L0 HOErE i o
such as regesses 212 214 a Xpose. tg. of the sta Ie
cartri dgele3bo may g‘hé‘? flegrefs; ﬂgahﬁg@. ‘16‘%‘“5‘3?15 B%Fat NQW §F a'tsﬁécec'éert‘t"?‘?“cf @ body
302 (shown |n FI G 1@% has been rempved. The mqgge”sled 400, is shown at its
pr oxi ndpttom swifacedd? gad thejtemsuxface 4 o) priespessermigdoask Tuw sled para beighy Whdnwneldl e
pin 46 (not shown in FIG 23) of the firing bar 14. The wedge sled 400 is
i n | ongirtbodimeat, dstande id’ is@pprasimangdp A. 178 énches andithiglengthaf the2dd safete dihe| udes
wedges sl ed cans 410, 420 that force upward the double drivers 330a, 330b
may vary from embodiment to embodiment. As will be further evident as the present Detailed
Description proceeds, the first sled cam height represents the vertical distance that the inside sled

cams 410 will drive the corresponding inside drivers 330a, 330b toward the anvil 18 during

operation.

[00098] The wedge sled 400 further comprises lateral spacer portions 406 that extend
between the inside sled cams 410 and the outside sled cams 420 as shown in FIGS. 20 and 23. A
side profile of one embodiment of an outside sled cam 420 is depicted in FIG. 22. In this
embodiment, the outside sled cam 420 has a bottom surface 422 and a first camming surface 424
that forms an angle “I” with respect to the bottom surface 422 and a second camming surface
425 that to a top surface 426. In one embodiment, angle “I” may be approximately 35 degrees
and angle “I’” may be approximately 20 degrees. The height of the outside sled cam 420 (the
distance between the bottom surface 412 and the top surface 416) is represented as the “second”
sled cam height “J”. In one embodiment, distance “J’ is approximately 0.163 inches. The
second sled cam height represents the vertical distance that the outside sled cams 420 will drive

the corresponding outside drivers 370a, 370b toward the anvil 18 during operation. The reader
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and the single drivers 370b, 370b as the wedge sl ed 400 noves distally.
Staples 222 (not shown in FIG 23) resting upon the drivers 330a, 330b,
370a, 370b are thus also forced upward into contact with the anvil form ng
pockets 202 in anvil 18 to formclosed staples. Al so depicted is the
channel slot 45 in the elongate channel 16 that is aligned wth the

el ongated slot 310 in the staple cartridge 300. [000100] FIG 24 depicts
the end effector 12, which is in an open position by a retracted closure

sl eeve 32, with a staple cartridge 300 installed in the el ongate channel 16.
The fi Mngln@qstandlﬂnaﬁ the abovietrscifpdhnensions ersi itlissrativewp £ ¢netembodjppent and mags
aligned in a non-interfering fashion with the anvil pocket 40. The anvil
pocket vafy fosothloammbaaémemsmuni cating with the | ongitudinal anvil slot 42 in
the anvil 18. The distally presented cutting edge 48 of the firing bar 14 is
aligned with and proximally fromrenoved fromthe vertical slot 49 in the

staple [0@0919¥ i dge WBfiDpartifiRdrabftraate QVFIGY23,2q50RtYdH ofdhe &alp attridp@r300igige and
insertion of an unfired cartridge, whi ch may be "snapfit" into the el ongate

channelierfvedoh e dst 5@&&){3 of tHe Ellahgat@émﬂgélq%@uch @é‘ fe%@s%ésof‘l of epf MBS eRpste 318 Of
the 30 staple cartrid 0 engage recesses 2, 4, respectively (shown in

FIG 2

ef f ect %%m%go%%ﬁé"o% S?aplffig‘ﬂi?@%% P tgap%g;a e@a@ﬁ 41 SHEBHER I BFBRE <o
th dl 6 of fi b t f.th I t
e S5 S e B o 8 B3 B2
cap 44. In addition, portions of the shaft 23 are renoved to expose a

pr oxi memnfipdiopigan Wthtaﬁélshqurbll% 494 contactingithy) riddierpjn 46 Whnkahey rrbwﬁp Rd afnvi| 18

near the pivot is a pair of opposing tissue stops 244 which serve to
pr eventthe fissglear flAohoviedge Peak40 is meldngioulifabsliding ¢ontast tpen thadareidgedtapr 12
during cl anpi ng.

224 and includes wedges sled cams 410, 420 that force upward the double drivers 330a, 330b

and the single drivers 370b, 370b as the wedge sled 400 moves distally. Staples 222 (not shown

in FIG. 23) resting upon the drivers 330a, 330b, 370a, 370b are thus also forced upward into

contact with the anvil forming pockets 202 in anvil 18 to form closed staples. Also depicted is

the channel slot 45 in the elongate channel 16 that is aligned with the elongated slot 310 in the

staple cartridge 300.

[000100] FIG. 24 depicts the end effector 12, which is in an open position by a retracted
closure sleeve 32, with a staple cartridge 300 installed in the elongate channel 16. The firing bar
14 is at its proximal position, with the upper pin 38 aligned in a non-interfering fashion with the
anvil pocket 40. The anvil pocket 40 is shown as communicating with the longitudinal anvil slot
42 in the anvil 18. The distally presented cutting edge 48 of the firing bar 14 is aligned with and
proximally from removed from the vertical slot 49 in the staple cartridge 300, thereby allowing
removal of a spent cartridge and insertion of an unfired cartridge, which may be “snapfit” into

the elongate channel 16. Specifically, in this embodiment, extension features 316, 318 of the
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[000102] FIG 26 depicts the end effector 12 in a closed position with the
firing bar 14 in an wunfired position. The upper pin 38 is in the anvil
pocket 40 and is vertically aligned with the anvil slot 42 for distal

| ongi tudi nal novenment of the firing bar 14 during firing. The mddle pin 46
is positioned to push the wedge sled 400 distally so that the sled cans 410,
420 contact and |ift double drivers 330a, 330b and the single drivers 370a,
370b, respectively, to drive them upwardly toward the anvil 18. [000103] As
can be appreciated fromreference to FIGS. 14A, 15A and 19A, in one

enbodi s@ple caftriddes3 0preagayeiredensee 212,14, retyeciivety @hoen heFiead) bfvhe blohgaen of t he
first staple- receiving grooves 345, 347 formng the first staple cradle 349
and t hehapex16203' of formng surfaces 203 of the correspondi ng form ng
pocket 202 of anvil 18, when the anvil 18 is in the «closed position and
when the inside driver 330a, 330b is supported on the cartridge tray 224, is

referreghohorher efis.as de i%tsfthé &ld ek €2 bPFIT. P9 vHinSdIPSTaRe stéble cdiifiigdizpbance
bet ween t he botton1o he secondary stapl e-receiving grooves 34 347

l‘g?fma(?ge%’%d?? ﬁl%ﬁ’e’“ﬁé’é??&e‘?ﬁ e“ﬁﬁff'% fn o Rde b ai@%jéng?ﬁ*e S 3i4§%&%*z§g1bmn
18
Suppor HBEFTERYeS RaESah R plrrel A %ég?go%é‘ﬂaeﬁ"rwgﬁ? (7 d ATALORASHIA oniar y

staple formng distance "B". In one enbodinent, the first staple formng
di st an@étheshaibjareemeveddn gxpope 3 praxinealmortianiad the angtas 148Projegting
substantially equal to each other. In other enbodinents, those distances "A"
and " B'dowawarddidini the ahvib i eeartheopiketris a p2io 0flpppsiAg tisduk weips a4 wdhich seive®  16A
and 19A the di stance between the bottom of the second staple-receiving
gr oov e prevéi tissueSrdrn 8éing poshidred teetaeaplirtéd telead effedbrel 220Ringrthnigigg. apex

[000102] FIG. 26 depicts the end effector 12 in a closed position with the firing bar 14 in an

unfired position. The upper pin 38 is in the anvil pocket 40 and is vertically aligned with the

anvil slot 42 for distal longitudinal movement of the firing bar 14 during firing. The middle pin

46 is positioned to push the wedge sled 400 distally so that the sled cams 410, 420 contact and

lift double drivers 330a, 330b and the single drivers 370a, 370b, respectively, to drive them

upwardly toward the anvil 18.

[000103] As can be appreciated from reference to FIGS. 14A, 15A and 19A, in one
embodiment of the present invention, the distance between the bottom of the first staple-
receiving grooves 345, 347 forming the first staple cradle 349 and the apex 203’ of forming
surfaces 203 of the corresponding forming pocket 202 of anvil 18, when the anvil 18 is in the
closed position and when the inside driver 330a, 330b is supported on the cartridge tray 224, is
referred to herein as the first staple forming distance “A”. The distance between the bottom of
the secondary staple-receiving grooves 345, 347 forming the secondary staple cradle 349 and the

apex 203’ of the forming surface 203 of the corresponding forming pocket 202 in the anvil 18
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203" of the formng surface 203 of a correspondi ng form ng pocket 202 in
anvil 18 when the anvil 18 is in the closed position and the outside
drivers 370a, 370b are supported on the cartridge channel 224, is referred
to herein as a "second" staple form ng distance "C'. [000105] FIGS. 27 and
28 illustrate the form ng of staples supported on sone of the first outside
drivers 370a. In FIG 27, one of the outside sled cans 420 of the wedge sl ed
400 is initially contacting one of the outside drivers 370a. As the wedge
sl ed 400 continues in the driving direction represented by arrow "K' in

FI G 28yhehhiee amytl 98 deinghedosaimodizion aadithe snsideadriven3 3lad 23 (ibr is wveppertd8d Omther i ve t he
stapl es 222 supported thereby into the staple form ng pockets 202 in the

anvi | L8rtrididekeiione is Reried@o Werdiitas Sheadcdtdary Sapl¥ forihg disthhe “Brf ¥i ag di rection
"K' , the 1inside sled cans 410 contact the inside drivers 330a, 330b and

causes fhefinient, #e th‘%‘t {thifte FrAR B Rstark@ 2 AS URP e s@&nﬁgﬁrs%}' fothfgtdigance “B”
correspondi ng Staple formng pockets 202 in the anvil 50010 As

| ndi cat edsu@me{tfaugaﬁ gg%rgacﬂ egCﬁ,tétﬁé}sen{b%xfallemsnﬂpeyg@{aﬁ&saf ‘ aaatﬁd{n; ssue

conposition esira o formrows’ erein f or med
(final),. hts staples in a row that is the farthest distance away
fromt Jton £4¢ QF% greater than the formed (final) heights of those

st apl es |n the row that is closest to the cut line. In other applications,

it 32 na desiraple f he formed h his of the stap]es i single row
to i nordey 3 Lor a\ée&l&é@@? in FitGn léﬁa?afié9gdgf‘s‘§‘étﬁ'l’“§ beRfRspTs L‘EFQ“hP%’SF benef i t
woul d be to have the forned heights of the staples in the outernost rows
| ar ger sedvad sfaplerreckiving graoyesni76 g’éS thatsfprme thej sacandstapleseradie dhand thaepexar i ous
enbodi ments of the subject invention can provide these results while
enpl oyi208’ oftbefarmalg satfagd 208 ofiarcoakipooding fermingysackptPDA G0 ZhviAES tvhen theesent
Detail ed Description proceeds, those staples 222 in the outernost

anvil 18 is in the closed position and the outside drivers 370a, 370b are supported on the

cartridge channel 224, is referred to herein as a “second” staple forming distance “C”.
g P g

[000105] FIGS. 27 and 28 illustrate the forming of staples supported on some of the first
outside drivers 370a. In FIG. 27, one of the outside sled cams 420 of the wedge sled 400 is
initially contacting one of the outside drivers 370a. As the wedge sled 400 continues in the
driving direction represented by arrow “K” in FIG. 28, the outside sled cam 420 causes the
outside drivers 370a drive the staples 222 supported thereby into the staple forming pockets 202
in the anvil 18. Likewise, as the wedge sled 400 is driven in the driving direction “K” , the
inside sled cams 410 contact the inside drivers 330a, 330b and causes them to drive the staples

222 supported thereby into the corresponding staple forming pockets 202 in the anvil 18.

[000106] As indicated above, in some applications involving an area of varied tissue
composition, it can be desirable to form rows of staples wherein the formed (final) heights of the
staples in a row that is the farthest distance away from the cut line are greater than the formed

(final) heights of those staples in the row that is closest to the cut line. In other applications, it
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rows 520, 530 of staples (those staples fornmed using the outside staple
drivers 370a, 370b) will be referred to hereinafter as staples 222" and
those staples in the innernost rows 522, 524, 526, 528 of staples (those
staples formed using the inside staple drivers 330a, 330b) will be referred
to hereinafter as staples 222". It will be understood, however, that
stapl es 222' and 222" are identical to each other prior to being fornmed by
t he vari ous enbodi nents of the present invention. That is, staples 222' and
222" each have identical prong lengths "P' and widths "W. [000108]

Ret ur nirgy Beadebitdbfe fot 4f-fdike dlittighislofahelstaples intassimidoney weaairesd (6f deehse) may be
attained by altering the staple form ng distances "A", "B", and "C' relative

to eachrd hepie BNHINE. AhbResdiRttaBeRehewshl Be tdhavd Mk fomed haﬁmsfﬁe‘@fagiegmnt of

t he subject invention, for exanple, the height "H of each of the Inside
sled c ' bal | 0 | vl of the
out si dggg]egépeég%ﬁg‘ggw%tég@blf@?&ﬁkgﬁff fglgkeStﬁ?ﬂr%&ﬁ A ?lgé gﬁg%rl rrség[:h,e vt%ﬂg&st apl e
formn di,st anc "A.and "B' are substanti al ual to. each .other but

i 1 an a0 ehly e it vefion Sl VR RS Il wE e ting FSEhuga Bbtes The

di stance "D' between the bottons of the first staple- receiving grooves 345,
347 andnehefhsreWm surface 342' of the prinary driver base 342 is
substantially equal to the distance "E' between the bottons of the secondary
stapl e-receiving grooves 356, 357 and the bottom surface 352" of the
seconddP§0187] ver Asakeprpsant DetailgbDescgptiorrproceeds, thosestaplen 22histhe pisigtmaesént , t he
di stance "F' between the bottons of the second staple- 33 receiving grooves

376 ando®¥82@1A0 bheafied ¢tloose staples emad Bsing thelatsidei stapldodrbers3¥7Dani70bhwilbut si de
drivers 370a, 370b (FIG 16) is less than distances "D' and "E'"(FIG 15).

Becaus evetrbRrrt®iofieRdnafidk 88 aasles J20° ahdthgsestdpids ih BRI InkdimobiaoWs 392,d2a! ssces " A"
and "B", the staples 222 supported and formed by the outside drivers 370a,

370b arggnetiafielRhsE $&P1ed forléa bsiag tlfsidd QRIS arivdt PRIl §5bb) will be referred to

hereinafter as staples 222”. It will be understood, however, that staples 222’ and 222" are
identical to each other prior to being formed by the various embodiments of the present

invention. That is, staples 222’ and 222” each have identical prong lengths “P” and widths “W”.

[000108] Returning to FIGS. 14A-16A and 21 and 22, the above desired effects may be
attained by altering the staple forming distances “A”, “B”, and “C” relative to each other and/or
the sled cam heights “H” and “J”. In one embodiment of the subject invention, for example, the
height “H” of each of the inside sled cams 410 is substantially equal to the sled height “J” of
each of the outside sled cams 420. See FIGS. 21 and 22. In this embodiment, the staple forming
distances “A” and “B” are substantially equal to each other, but distances “A” and “B” are less
than the staple forming distance “C”. The distance “D” between the bottoms of the first staple-
receiving grooves 345, 347 and the bottom surface 342’ of the primary driver base 342 is
substantially equal to the distance “E” between the bottoms of the secondary staple-receiving
grooves 356, 357 and the bottom surface 352’ of the secondary driver base portion 352. See

FIG. 15. Also in this embodiment, the distance “F” between the bottoms of the second staple-
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and formed by the inside drivers 330a, 330b. It will be understood that
simlar results nmay be attained on the opposite side of the el ongated sl ot
310 and the cut line 600 formed in the tissue by using the sanme
arrangenments and sizes of inside drivers 330b and outside drivers 370b. In
an alternative enbodi nent, the sane effect may be achieved by altering the
depths of the form ng pockets 202 corresponding to the drivers 330a and
370b such that formng distance "C' is greater than the form ng distances
"UA" and "B". That is, the depth (distance "Z"'" in FIG 16A) of the those
f or m ngeqedingegroo’8376 and 2&arnidhabottam surfacoB1Ioitdtbe thiidwass3 B76he 8utbide nay be
greater than the depth (distance "Z" in FIG 14A) of the form ng pockets
202 t halkiveeBT®E BPOKI(FIG. 14)6s lekthhnl@isdhéaseDS aii@@B”(Fﬁ@Ole) BEORIONE forkdmg 29
illustrates the rows of staples formed on each side of a cut |ine 600

uti I ziggycfi-e S?Péb@ér’iﬁ‘a{?ltthé’?orﬁﬂ?g REHERROEAP EWcﬁ‘rB” M@,?ersez'za sﬁé;tﬁ;r&&’ﬁﬁﬂ ng

di stances "A" are equal” to each ot her form di stance "C'

s gre%tme&by e 41840 ST SIRGERorcBipr o %mch &g@mg'sspp@mdf or i ng

di stance er t orm & ANceS

formed h f the S|de ta s 22 resented as di nensio "L" in
FIG 3@)13 ff% weeaﬁgﬁﬁfaves% %ﬁﬁ @Wéwﬁgrﬁfeﬂ@# §mafaé5ﬁ§g'ﬁs MERRE t he
fornmed hei ght of the inside staples 222" resented as dlnen5|on "M in

FI G 3tained eroths ogpasite siplg of Hizelongated Slpoli)b)lfm]t ereid ligg R0 farmgg in thg jispe
achieved by utilizing another enbodi nent of the present invention wherein
t he f obyiusiggdthestameaesngentents'ddd simaslof i@Sidadrvens 3¥tand loutsideginivers 370b.t hi an
enbodi ment, however, the height of each of the inside sled cans 410

(di st antternatiVe énibolinient,2h9 sadde éffecomapbeichidvad by bikerligi thhtlepilis efakdrfophirighe
outside sled cans 420 (distance "J" in FIG 22). Thus, because the height

! H't of pbaeetg TRl @fresoRding 3 The 4Hlels S304 AREFT0b %mrthathsmmﬁg gRtancd“C» Rf the
outsid
greater than the forming distances “’A” and “B”. That is, the depth (distance “Z’” in FIG. 16A)
of the those forming pockets 202 corresponding to the outside drivers 370a. 370b may be greater

than the depth (distance “Z” in FIG. 14A) of the forming pockets 202 that correspond to the

inside drivers 330a, 330b.

[000109] FIG. 29 illustrates the rows of staples formed on each side of a cut line 600
utilizing this embodiment of the present invention wherein the forming distances “A” and “B”
are equal to each other and the forming distance “C” is greater than the forming distances “A”
and “B”. For example, if forming distance “C” is 0.020” greater than forming distances “A” and
“B”, the formed height of the outside staples 222’ (represented as dimension “L” in FIG. 30) in
rows 520 and 530 would be 0.020 inches is greater than the formed height of the inside staples

222” (represented as dimension “M” in FIG. 31) in rows 522. 524, 526, 528.

[000110] The same result may be achieved by utilizing another embodiment of the present
invention wherein the forming distances “A”, “B” and “C” are essentially equal. In this

embodiment, however, the height of each of the inside sled cams 410 (distance “H” in FIG. 21)
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sled cans 420, the inside sled cans 410 will drive the correspondi ng inside
drivers 330a, 330b further towards the anvil than the outside sled cans 420
will drive the corresponding outside drivers 370a, 370b. Such driving
action will cause the staples supported by the inside drivers 330a, 330b to
be conpressed to a greater extent than those staples supported by the
outside drivers 370a, 370b. For exanple, if distance "H' is 0.020 inches
greater than distance "J", the fornmed height of staples 222" in |ines 520,
530 woul d be 0.020" greater than the fornmed height of staples 222" in lines
522, 534dgres@6thabth® heghO6flchth ofthe pusidplskedicags Y20 (distotch €5 mfiGd2edthugf t he
present invention, the outside rows 520, 530 of staples 222' and the inside

rows 52)30au5£&e(hf31gﬁi ‘GPt ethe dkide ¥RY cb@s # p0 ¥REeatdr tiun theh@phs T hathedsuesigy eat er
than the fornmed heights of the staples 222" in the inside rows 524, 526.

See Fl Ged3gms I@(‘) %hé sk bled %arﬁQﬁ'l(ﬁ%ﬁﬂdrmé th’@&in‘é@p&n'a TG AGveld $3answp " C'

greater than thé formng di stance "A" and maki ng form ng di stance "A"

gr eat erfu&rtkt??o&a‘?ﬁsotﬂg%&‘ﬂ ok Eﬂe’b%ts‘i’ stle%rtl%ﬁls 42$w11[1 ?99?1&\& mﬁ@s&atoﬁc%g ‘85@8‘8%' ment of

t he present i'nven esirabl e

for the for h Ies Sjn row to M

o r ang a7 308 ltcedfrﬁvw it g e’ SonRed Bl ot efne for med
hei ghts of the staples 222' in the outside rows 520, 530 increase when

movi ng BPBR3ORE hereomnirsedioderepar extegt than those fiaplessupperted bysthe oyteidpect i vel v
to the distal ends 523, 533 of each row 520, 530, respectively. This effect
may bealrixers3ipd, 330te dF Qr;pxdepkeiislismgm Hid” de)cOﬁOrigcws gteatec thah distdnge “Fathk
succeedi ng driver 370a, 370h. That is, the driver 370a cl osest the proxinal

end of fofgedtight bOkgeplSI22MnUliks 520,530 @tbuldobes 02 | gredfer tiganf the formgd Heightance " C'
that is greater than the form ng distance "C' achieved by the adjacent 35

of staples 222” in lines 522, 524, 526, 528.

[000111] When employing yet another embodiment of the present invention, the outside
rows 520, 530 of staples 222’ and the inside rows 522, 528 of staples 222 may be formed with
heights that are greater than the formed heights of the staples 222” in the inside rows 524, 526.
See FIG. 32. This result is achieved by making the forming distances “C” greater than the
forming distance “A” and making forming distance “A” greater than secondary forming distance

“B”

[000112] Another embodiment of the present invention can be used to install staples where
it is desirable for the formed heights of staples in a single row to vary. One such arrangement is
depicted in FIG. 33. As can be seen in Figure 33, the formed heights of the staples 222’ in the
outside rows 520, 530 increase when moving from the proximal ends 521, 531 of each row 520,
530, respectively to the distal ends 523, 533 of each row 520, 530, respectively. This effect may
be accomplished by decreasing the forming distance “C” for each succeeding driver 370a, 370b.
That is, the driver 370a closest the proximal end of the cartridge 300 would be sized to establish

a forming distance “C” that is greater than the forming distance “C” achieved by the adjacent
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driver 370a and so on to achieve a condition wherein each succeedi ng staple
222" (moving in the direction fromthe proximal end to the distal end of
the cartridge 300) would have |arger formed heights. This result could al so
be attained in the staples 222" in rows 522, 524, 526, 528 by simlarly
altering the formng di stances "A" and/or "B" attained by each driver 330a,
330b. Likewi se, forned heights of the staples 222' in the outside rows 520,
530 could be made to decrease when noving fromthe proxi mal ends 521, 531
of each row 520, 530, respectively, to the distal ends 523, 533 of each row
520, 53d6yerr3ddpeand sovel tg.acHibvesa caslition wheyeil eachtstiadendidg bigplei2A2T @asiinginttine

form ng di stance of each succeedi ng driver 370a, 370b. That is, the driver

370a  diregRmtfrdn e PreRimaBdndas theQfistilltad Gathe chitigdze300) Wouldthab@lkeger fdrivedi Ng
distance "C' that is less than the form ng distance "C' of the adjacent

driver p3igAR. SRR ré@QBuldQIRUY AYRediTROSapleOMIME T RI5222884 sIHCLRYF Ng st apl e
222" (moving in the direction fromthe proximal end to the distal "end of

t he cargr. . ke o B ahelght X 00113] In
use, t ﬁ%ﬁl!sagl?g%t%%\?gg ? g%fh}ﬁ%&g% ege'\?e(raflaﬁyggiﬁr:sﬁt@&ﬁg W %‘% (lﬁgv%ge ’ ggs&depi cted in
FIGS. 1.2 and.35-41.. In GS, 1- the instrunent .10.s in.its start

bost 1 1 SikeiERy faRgre A BTt of therfapley 22 i Moy Sadseiea o2y B0en featask'sBo
snap-fitted into the distal end of the el ongate channel 16. Both triggers
26, 28 dgerease yyhgamevinediam thegrerimpt ends 821,63 1 0 eashapw 520cH0arespgstivelyde typi cal
after inserting the end effector 12 through a trocar or other opening into a
body cdaha distal efile523, A33 oleashtrow 620,530 frespentavelyy uTks eedulbyay e atthined by an such
that tissue 248 to be stapled and severed is positioned between the staple
cartri digeeasing tlenfdrrhing déstanict ofléich 3sccdating drixéér 3704 B@b. 3khat [s) MR UtWEr 30k h
reference to FIGS. 36 and 37, the clinician then noves the closure trigger

26 prQrdséttedproMifhl endQsTithd QneidgB RGN havl AoARInglddstiee “OF SHa@ls 166sitRan24,
| ocki ng the handl e portion 20 1nto the closed and cl anped position. The

retr aCttl?edfoMli'hE AtARRE «E4of fle tagjgcéﬁ['gri@efr R064 £d shon195chidRta condition wherein

each succeeding staple 222’ (moving in the direction from the proximal end to the distal end of

the cartridge) would have smaller formed heights. See FIG. 34.

[000113] In use, the surgical stapling and severing instrument 10 is used as depicted in
FIGS. 1-2 and 35-41. In FIGS. 1-2, the instrument 10 is in its start position, having had an
unfired, fully loaded staple cartridge 300 snap-fitted into the distal end of the elongate channel
16. Both triggers 26, 28 are forward and the end effector 12 is open, such as would be typical
after inserting the end effector 12 through a trocar or other opening into a body cavity. The
instrument 10 is then manipulated by the clinician such that tissue 248 to be stapled and severed

is positioned between the staple cartridge 300 and the anvil 18, as depicted in FIG. 35.

[000114] With reference to FIGS. 36 and 37, the clinician then moves the closure trigger 26
proximally until positioned directly adjacent to the pistol grip 24, locking the handle portion 20
into the closed and clamped position. The retracted firing bar 14 in the end effector 12 does not

impede the selective opening and closing of the end effector 12, but rather resides within the
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i npede the sel ective opening and closing of the end effector 12, but rather
resides wthin the 36 anvil pocket 40. Wth the anvil 18 closed and cl anped,
the E-beamfiring bar 14 is aligned for firing through the end effector 12.
In particular, the upper pin 38 is aligned with the anvil slot 42 and the
el ongate channel 16 is affirmatively engaged about the channel slot 45 by
the mddle pin 46 and the firing bar cap 44. [000115] Wth reference to
FIGS. 38 and 39, after tissue clanping has occurred, the clinician noves
the firing trigger 28 proximally causing the firing bar 14 to nove distally
into taneil pockeedd. eWitbthelahvil| 1§ ghased rrsli¢lamped; He Exbekah Bripg hardld iepligned forhe
staple cartridge 300 through the firing drive slot 47 to effect the firing
of t he faingphreagi?2h2 efidheffecsbrol@n In pardtic@ar, tikBipperchid 93 isvdl@nedveith ehesdnedl sd@2t owar d
the anvil 18. The | owernost pin, or firing bar cap 44, cooperates with the

m ddl e aad theAforigatechinstieN 86 36 APRSdtively efbddet ABoR gD Elot heby theinigdiedin 14 to
sever tissue. The two pins 44, 46 also position the upper pin 38 of the

firing fahqlig in‘irfg}BaPcér{PM' tudinal anvil slot 42 of the anvil 18,

affirmatively maintaining the spacing between the anvil 18 and the el ongate
channel 16 throughout its distal firing novenent. [000116] Wth reference to

FIGS. 46 0'91'19" &he eﬁér&{l G ﬁfbé’%'ﬁtah&“_’!@ %{és E‘? (ﬂg'}{ais Bgcu?ffﬁi er 28 unti|

br ought prox Fosure trig grlp ereby, al

of the _.ends of t 2 are ent over as 1
engagerfUAL RSy <t ﬂ*& i ricss 28 priply Wgsmgﬁre a@?ﬁi 10 tofedisBl g nst a
firing bar stop 250 projecting toward the distal end of the channel sl ot
45. Theheendstivgtor e namrtiadar: the yiddle pinciormptest F ylapkrcatities HY thioyghithe The
process is conplete by releasing the firing trigger 28 and by then
depr esdiring drive slotf Etosaitepiithe Sning Of thisistaples 222r(riot shoauin I RIGE q3feand 399 viahe cl osure
trigger 26 to open the end effector 12.

wedge sled 400 toward the anvil 18. The lowermost pin, or firing bar cap 44, cooperates with

the middle pin 46 to slidingly position cutting edge 48 of the firing bar 14 to sever tissue. The
two pins 44, 46 also position the upper pin 38 of the firing bar 14 within longitudinal anvil slot
42 of the anvil 18, affirmatively maintaining the spacing between the anvil 18 and the elongate

channel 16 throughout its distal firing movement.

[000116] With reference to FIGS. 40 and 41, the clinician continues moving the firing
trigger 28 until brought proximal to the closure trigger 26 and pistol grip 24. Thereby, all of the
ends of the staples 222 are bent over as a result of their engagement with the anvil 18. The firing
bar cap 44 is arrested against a firing bar stop 250 projecting toward the distal end of the channel
slot 45. The cutting edge 48 has traversed completely through the tissue. The process is
complete by releasing the firing trigger 28 and by then depressing the release button 30 while

simultaneously squeezing the closure trigger 26 to open the end effector 12.

[000117] While the present invention has been illustrated by description of several

embodiments and while the illustrative embodiments have been described in considerable detail,

37



[000117] While the present invention has been illustrated by description of
several enbodinments and while the illustrative enbodi nents have been
described in considerable detail, 37 it is not the intention of the
applicant to restrict or in any way |imt the scope of the appended clains
to such detail. Additional advantages and nodifications may readily appear
to those skilled in the art. The various enbodi nents of the present
i nvention represent vast inprovenents over prior staple nethods that require
the use of different sizes of staples in a single cartridge to achieve
st apl edt ishat thiingention fof theiapglidaot toerdstiétiandn nyrweaylimi the ©opeldfBhe Appsodati ngl vy,
the present invention has been discussed in terns of endoscopic procedures
and appdiab tussuckideteil.e Additionalhdvaitagepbind modificationk mag réalilgd appaaptcthoshoul d not
be <construed to limt the present invention to a surgical stapling and
sever i ngilleA%t the BRNThE QhiridiS@mbodImentsbf eI PreRat inOéhtivh képrédenendoscopi ¢ tube
(i.e., trocar). On the contrary, it is believed that the present invention
may fi i i r i F am . -y nci si on,
{]ﬁlgl’iﬁﬁ?‘lk{l}g t@@%él pl?rllol? gtgﬁ'llé fe YIS it geg]ﬁﬁé theluse bf ATkt §19es%f?ti§EieL i )

i ncl ud to | aparoscopi c procedures, as we as open

procedures. Moreover .th ni gue and.novel aspgects, of. .t he various staple
ot r QUESAHER ey el B BT B ARt "5 T 1) Snen e
in connection with other fornms of stapling apparatuses w thout departing
fromt LIt and sco f the present invention. 38 Wat s clai.nmed is:
A A RRL ¢ ¢ BgestiR, B rhsenERR e h SR LR B Rl B R at or
that is selectively actuatable in an axial direction and an anvil portion
that i Prewiees mapparisabloseveletissdisrein phisrmn ek ph sedosrgrict shpdd natdeq st apl e

cartridge conprising: _ . _ _ o
construed to limit the present invention to a surgical stapling and severing instrument for use

only in conjunction with an endoscopic tube (i.e., trocar). On the contrary, it is believed that the
present invention may find use in any procedure where access is limited to a small incision,
including but not limited to laparoscopic procedures, as well as open procedures. Moreover, the
unique and novel aspects of the various staple cartridge embodiments of the present invention
may find utility when used in connection with other forms of stapling apparatuses without

departing from the spirit and scope of the present invention.
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a cartridge body supportable within the stapling device for selective
confronting relationship with the anvil portion thereof when in a cl osed
position, said cartridge body configured to axially receive the actuator
therein; at |east one first staple driver novably supported within said
cartridge body for contact by the actuator such that, as the actuator is
axi al |y advanced through said cartridge body, said first staple drivers are
driven in a direction toward the anvil when the anvil is in the cl osed
position, each said first staple driver defining a first staple support

cr adl e Whatrig¢lainfedris:supporting a staple thereon, said first staple support
cradle located a first staple form ng distance froma correspondi ng portion
of the closed anvil; and at |east one second staple driver novably supported
wi thin said lcart A dade barthidge dor use miithcit staphipg titnaceatbathas en astuathr thabis as t he
actuator is axially advanced through said cartridge body, said second

st apl e @lettnedl Bactiatabl invaraxiah diedtidn dhd & brivilrpoirtiorthak is Beleqtivesatowablel |, each
said second staple driver defining a second staple support cradle therein

for supRaidehRgeiRe NI8d phARLE, §HEHEHB carbritigd comphising st apl e support cradle
| ocated a second staple form ng distance from another portion of the closed

2 Cwher oin sai Dot or i e i = i d First
anvi ere!arbaﬁﬂg?esliogﬁgggpoz&ﬁ%ﬁtlér?g%}sﬁghg%(?r. S6r Qgéc&ﬁé §0Jffo?1% alg rirs

staple formng ec i dge o alm rein each

said first. stapl river s rts.a | east two .0of said st.gples, thereon. 39
37" The eBlipTbEyFh (e b e pftiBR Helbs Mhen ref FowliPRe Pop o BHRE Gbor t cradie
isina Eri ry driver portion of sajd first staple driver and wherein each
sai d fi508{leWed g a1 dlyirgesiverthe aetuator efily i ses a secondary driver portion

attached to said primary driver portion and defining a
at least one first staple driver movably supported within said cartridge body for contact

by the actuator such that, as the actuator is axially advanced through said cartridge body, said
first staple drivers are driven in a direction toward the anvil when the anvil is in the closed
position, each said first staple driver defining a first staple support cradle therein for supporting a
staple thereon, said first staple support cradle located a first staple forming distance from a
corresponding portion of the closed anvil; and

at least one second staple driver movably supported within said cartridge body for contact
by the actuator such that as the actuator is axially advanced through said cartridge body, said
second staple drivers are driven in said direction toward the closed anvil, each said second staple
driver defining a second staple support cradle therein for supporting another staple thereon, said
second staple support cradle located a second staple forming distance from another portion of the
closed anvil wherein said second staple forming distance differs from said first staple forming

distance.

2. The staple cartridge of claim | wherein each said first staple driver supports at

least two of said staples thereon.
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secondary staple support cradle |ocated a secondary staple form ng di stance
from anot her corresponding portion of the anvil when the anvil is in a

cl osed position, said secondary support cradle supporting another one of
said staples thereon. 4. The staple cartridge of claim3 wherein said
secondary staple formng distance is substantially equal to said first
staple formng distance. 5. The staple cartridge of claim3 wherein said
secondary staple formng distance differs fromsaid first staple form ng

di stance and said second staple form ng distance. 6. The staple cartridge of
claiml1l wherein said at |least one first staple driver conprises a plurality
of first staple drivers axially aligned in a first row of first staple
drivers and 3.wherheRtaph cirteitigd efaddimdhehaaindaiddsischptd sppert draidleds inconpri ses a
plurality of second staple drivers aligned in a second row of said second
stapl e }Si-l’rhé&? Weiver portidhofShRAF 6t seapld dri\fég%Nh&éiﬂ'eﬁélﬁsa}i&‘ﬂfs%tgbl@ atiterffistifdr staple
formng distance of one said first staple drivers in said first row of said

firSt SERMRedl dUSIARIAF poirlh AR h bid Smdl ALE pdAThiRpREANCE Of

anot her one of sal I rst p Ivers 1n sa Irst row o st staple
drivers,

40 8. The s | artrjdge of clai,m7 wher.ein id second staple
For m ngreapicpar i rBhERiagiiBidd { BeaRln i B e TR P8 Cona. row of
said second staple drivers differs from.said, second staple fqrm ng distance
of anot ¥ErEsRaRdingpogtign et dheanyy when theany} i‘ﬁ/‘élras“l‘i'sr“i8 BAfIHOTs SUGSECMEFY SFPPOS; o
second staple drivers. 9. A staple cartridge for use with a surgical
i nst r unespdle peppornganobptonsfaf seid staplep theredlas an anvil portion pivotally
attached thereto for travel between open and cl osed positions and further
including a firing bar that is selectively axially reciprocatable therein,
said staple

4, The staple cartridge of claim 3 wherein said secondary staple forming distance is

substantially equal to said first staple forming distance.

5. The staple cartridge of claim 3 wherein said secondary staple forming distance

differs from said first staple forming distance and said second staple forming distance.

6. The staple cartridge of claim 1 wherein said at least one first staple driver
comprises a plurality of first staple drivers axially aligned in a first row of first staple drivers and
wherein said at least one said second staple driver comprises a plurality of second staple drivers

aligned in a second row of said second staple drivers.
7. The staple cartridge of claim 6 wherein said first staple forming distance of one

said first staple drivers in said first row of said first staple drivers differs from said first staple

forming distance of another one of said first staple drivers in said first row of first staple drivers.
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cartridge conprising: a cartridge body sized to be supported within the end
effector, said cartridge body having a |ongitudinally extendi ng sl ot
therein for reciprocatingly receiving the firing bar therein; a first
plurality of inside staple drivers axially aligned in a first row of inside
staple drivers in a portion of said cartridge body adjacent a first side of
said longitudinally extending slot and a second plurality of inside staple
drivers axially aligned in a second row of inside staple drivers in another
portion of said cartridge body adjacent a second side of said |ongitudinally
ext endi ng sl8t, dJAhedtaplesadedes efplaimdrwhereis sadsedong skplgformiod distanké of @wi d
cartridge body for selective novenent toward the anvil when the anvil is in
a cl osadff spidsedondstaplealtiversan shid ssiodd rove dbfqaldesedsridvstapleddivens didifess ffom sdid st apl e
support cradle for supporting a staple thereon, each said first staple
Suppor tsegdnadtapld i@ﬁﬂﬁl?dlis@anﬁ:é bSinottied Bh€of saidBebehdbtHl drderd inGhidasesshdirewR@Ndi ng
portion of the anvil when the anvil is in a closed position; a first

pl ural igy sggoﬁlé;agiéj(ﬁ.iv%}sapl e drivers axially aligned in a first row of
out side staple rivers adjacent to said first row of said inside staple

drivers and a second plurality of outside staple drivers axially aligned in
a second row of outside staple drivers and adjacent to said 41 second row of

i nside staple drivers, eac f said,outsi.de.staple drjvers abl y supported
W thin sad car th TaTbBHEe Ao N i TR R GG e BLETEr Blo. aov |
when the anvil is in the «closed position, each of said outside staple

dri ver shagan pyilppraonspivefaly attachedtherepplor traval hefween ppen andsinsed positiansgbther one

of said staples thereon, each said second staple support cradle | ocated a
second fottbgrlieclidingrd figing bart thatdesdlgctinelsnsiale recippoqatablsotheieing sgdstaplen of t he
anvil when the anvil is in the closed position, said second staple formng
di st ancarteldgd @mprginigr om said first staple formng
a cartridge body sized to be supported within the end effector, said cartridge body having
a longitudinally extending slot therein for reciprocatingly receiving the firing bar therein;
a first plurality of inside staple drivers axially aligned in a first row of inside staple
drivers in a portion of said cartridge body adjacent a first side of said longitudinally extending
slot and a second plurality of inside staple drivers axially aligned in a second row of inside staple
drivers in another portion of said cartridge body adjacent a second side of said longitudinally
extending slot, said inside staple drivers movably supported within said cartridge body for
selective movement toward the anvil when the anvil is in a closed position, each said inside
staple driver defining a first staple support cradle for supporting a staple thereon, each said first
staple support cradle located a first staple forming distance from a corresponding portion of the
anvil when the anvil is in a closed position;
a first plurality of outside staple drivers axially aligned in a first row of outside staple

drivers adjacent to said first row of said inside staple drivers and a second plurality of outside

staple drivers axially aligned in a second row of outside staple drivers and adjacent to said
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di stance; and a wedge sled supported within said cartridge body for driving
contact by the firing bar and actuating contact with said first and second
pluralities of said inside staple drivers and said first and second
pluralities of said outside staple drivers such that, as said firing bar
noves within said elongated slot in said cartridge body in a first axial
direction, said wedge sled drives each of said inside and outside drivers
towards the anvil to bring the staples supported thereon into formng
contact with the anvil when the anvil is in the closed position. 10. The

st apl e seeond r e @€ingide staglerdryersheachiofi said outside stoplie drivers inafey ably spproregd iwithins
support two of said staples thereon. 11. The staple cartridge of claim10
wher ei nadaadridgethody dgd se Rcsveprovitigetiovement tdvwead theaneil whén teiadvil issindlee st apl e
drivers are longitudinally offset fromeach other. 12. The staple cartridge

of cl aigsddpadenedth®Rkald bufsile stipRIrvesWeRRing aGécmt 8tapk suppéit cladled® y dri ver
portion of said inside driver and wherein each said inside driver further

conpri $§spo Ogsa%aﬁiiaﬁe/oﬂsmdvs% plRAkrERD e@éhtsﬁﬁ%&nh%taiﬁé SpPérk BRAN 16LatedSr

portion, 'said secondary driver portion defining a secondary stapl e

suppor t nﬁ%{ fh SPhifis ﬁl I%aﬁ@é fron% angﬁlglI qr[ ﬁpo%ﬁ%%lpl%ﬁ V%l o%tt an%llf\z\%eln tllr;'eganlvﬂl ? t che

from ano orres portion o e anvi

ool dh ?fteaﬁﬁfiss p?%@?n;gﬂ g%gn Fhoe domre e SRR G o Rt RRbbr fs e

secondary staple formng distance is substantially equal to said first
staple‘#%@ﬁ@ﬁ@ di stance. 14. The staple cartridge of claim 12 wherein said
secondary staple formng distance differs fromsaid first staple form ng
di st ance and veedgelslse suppdrted wjthia shislaaitriggedhosty derodziving contact by the firing bar

and actuating contact with said first and second pluralities of said inside staple drivers and said
first and second pluralities of said outside staple drivers such that, as said firing bar moves within
said elongated slot in said cartridge body in a first axial direction, said wedge sled drives each of
said inside and outside drivers towards the anvil to bring the staples supported thereon into

forming contact with the anvil when the anvil is in the closed position.

10.  The staple cartridge of claim 9 wherein each of said inside staple drivers support

two of said staples thereon.

11.  The staple cartridge of claim 10 wherein said two staples supported on at least one

of said inside staple drivers are longitudinally offset from each other.
12.  The staple cartridge of claim 10 wherein said first staple support cradle is in a

primary driver portion of said inside driver and wherein each said inside driver further comprises

a secondary driver portion attached to said primary driver portion, said secondary driver portion
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15. The staple cartridge of claim9 wherein said second staple form ng

di stance of at |east one of said outside staple drivers in said first row
of said first outside staple drivers differs fromsaid second staple
form ng distance of at | east one other said outside staple driver in said
first row of said outside staple drivers. 16. The staple cartridge of claim
15 wherein said second staple form ng distance of at |east one of said
outside staple drivers in said second row of said outside staple drivers
differs fromsaid second staple form ng distance of at |east one other said
out si daleSniapkeeapnilarg staple syppait cradle dredein Bt isflocatide ssoemsiatiestaplafirmingy i ver s.

17. The staple cartridge of claim9 wherein said first staple formng

di st anclistake &bm dnethst caormspafdirggpaltién ofghe stvalphlendhé arevilsis imths aloded pasgtony ow of
said inside staple drivers differs fromsaid 43 first staple form ng

di st ancgcidaicdecdRRBY staple sWPpbicraaltd fhppéttingeneséBpldestapldsuréredd sai d first row
of said inside staple drivers. 18. The staple cartridge of claim15 wherein
said first staple form ng distance of at |east one of said inside staple
drivers in said second row of said inside staple drivers differs from said

first stapleyformn i ] f . t i d.icnsi.de .. |.

ari ver i sad sqnbaPi SR Telafh 2GRt C R ROy Bale iBiieEahas
cartridge for use with a.surgical instrunment having an end effector that
has an® Pﬁmﬂaﬁbma@% Sﬁlﬁ%ﬁ%ﬁ“ﬂﬂ}e gﬁ‘&@ Yfer et o for travel between open and

cl osed positions and further including a firing bar that is selectively
axially reciprocatable therein, said staple cartridge conprising: a

cartridge body sized to be supported within the end effector, said cartridge
body havi ng 14. The staple cartridge of claim 12 wherein said secondary staple forming distance

differs from said first staple forming distance and said second staple forming distance.

15.  The staple cartridge of claim 9 wherein said second staple forming distance of at
least one of said outside staple drivers in said first row of said first outside staple drivers differs
from said second staple forming distance of at least one other said outside staple driver in said

first row of said outside staple drivers.

16.  The staple cartridge of claim 15 wherein said second staple forming distance of at
least one of said outside staple drivers in said second row of said outside staple drivers differs
from said second staple forming distance of at least one other said outside staple driver in said

second row of said outside staple drivers.

17.  The staple cartridge of claim 9 wherein said first staple forming distance of at

least one of said first staple drivers in said first row of said inside staple drivers differs from said
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a longitudinally extending slot therein for reciprocatingly receiving the
firing bar therein; a plurality of first inside staple drivers axially
aligned in a first row of first inside staple drivers on a first side of
said longitudinally extending slot, each of said first inside staple drivers
nmovably supported within said cartridge body for selective novenent toward
the anvil when the anvil is in a closed position and supporting at | east
one staple thereon; a plurality of first outside staple drivers axially
aligned in a first rowof first outside staple drivers on said first side
of sai dirstotapletfodning ldisfanex bfatdéasgorel adlier amd irsitjeastapiet driver gadait] first miw ofzaidof

said first inside staple drivers, each of said first outside staple drivers
movabl Vinsdexapld @xiverd.t hin  said cartridge body for selective driving novenent
toward the anvil when the anvil is in the «closed position and supporting
anot her one of said staples thereon; and 44 a wedge sled supported within
said cartridge body for contact with said firing bar, said wedge sled

conpri sing: 12, f' ICQ&I‘I r{é{e 03 faﬂmlg%\)ﬂe ?ai(i hfs?gtéﬁlh? @%ﬁl@ﬁh%f’atsa' d

first inside sle orie or Se u ating contact

with said f|r dnside staple driv sal irs flrst

[ nsi de &L &?‘F\}‘Eﬂ‘g’ SR rrsh i pepn 49 oG sai risde el Athve il b s o
elongated slot in a first axial direction such that said first insjde staple
dr i ver said/festsfaplecfaripgdisiance peatdenst pnepther said ingide; siapledrivsg iy saidsesgndrom r st

sl ed cam height; and a first outside sled cam having a second sled cam

hei ght ofHaid ingidefstapls drivers. sai d first sled cam hei ght, said first outside
sled camoriented for sequential sliding actuating contact with said first
outside staple drivers in said first row of said first outside staple
drivers when said firing bar is axially advanced through said el ongated sl ot
in the firstl9. A staple cartridge for use with a surgical instrument having an end effector that
has an anvil portion pivotally attached thereto for travel between open and closed positions and
further including a firing bar that is selectively axially reciprocatable therein, said staple
cartridge comprising:
a cartridge body sized to be supported within the end effector, said cartridge body having
a longitudinally extending slot therein for reciprocatingly receiving the firing bar therein;
a plurality of first inside staple drivers axially aligned in a first row of first inside staple
drivers on a first side of said longitudinally extending slot, each of said first inside staple drivers
movably supported within said cartridge body for selective movement toward the anvil when the
anvil is in a closed position and supporting at least one staple thereon;
a plurality of first outside staple drivers axially aligned in a first row of first outside staple
drivers on said first side of said longitudinally extending slot and adjacent to said first row of
said first inside staple drivers, each of said first outside staple drivers movably supported within

said cartridge body for selective driving movement toward the anvil when the anvil is in the

closed position and supporting another one of said staples thereon; and
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axial direction such that said first outside staple drivers are driven
towards the anvil a second distance equal to said second sled cam hei ght.
20. The staple cartridge of claim19 further conprising: a plurality of
second inside staple drivers axially aligned in a second row of second
inside staple drivers on a second side of said |longitudinally extending

sl ot, each of said second inside staple drivers novably supported with said
cartridge body for selective driving novenent towards the anvil when the
anvil is in the closed position and supporting another one of said staples
t hereon; a plwedg¢ sleg suppoged withinsaidsadedget bodly dorchonipet witlasdid firipg hbn, spidd i n a
second row of second outside staple drivers on said second side of said

| ongi t webdpabled camprisivli: ng sl ot and adj acent to said second row of said
second inside staple drivers, each of said second outside staple drivers 45
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staple drivers are driven towards the anvil a primary distance equal to said
prinmary sl edrivgfpieadriyan toveands the smdbntirsbdisieneseequpldd said frialedisgmaretghg sndar y
sl ed cam hei ght, said second
a first outside sled cam having a second sled cam height that differs from said first

sled cam height, said first outside sled cam oriented for sequential sliding actuating

contact with said first outside staple drivers in said first row of said first outside staple

drivers when said firing bar is axially advanced through said elongated slot in the first

axial direction such that said first outside staple drivers are driven towards the anvil a

second distance equal to said second sled cam height.

20.  The staple cartridge of claim 19 further comprising:

a plurality of second inside staple drivers axially aligned in a second row of second inside
staple drivers on a second side of said longitudinally extending slot, each of said second inside
staple drivers movably supported with said cartridge body for selective driving movement
towards the anvil when the anvil is in the closed position and supporting another one of said
staples thereon;

a plurality of second outside staple drivers axially aligned in a second row of second
outside staple drivers on said second side of said longitudinally extending slot and adjacent to

said second row of said second inside staple drivers, each of said second outside staple drivers
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outside sled camoriented for sequential sliding actuating contact with said
second outside staple drivers in said second row of said second outside
staple drivers when said firing bar is axially advanced through said
el ongated slot in the first axial direction such that said second outside
staple drivers are driven towards the anvil a secondary distance equal to
sai d secondary sled cam height. 21. The staple cartridge of claim22 wherein
said primary sled cam height is substantially equal to said first sled cam
hei ght and wherein said secondary sled camheight is substantially equal to
sai d seeoablysugsbried Withéi giid caridge Bbdy fot dipviag awvemendgewvats teanwil 2Remther ei n
said primary sled camheight is not equal to said first, second, or
secondanyil &lif thehd¥ed BbtidrSand48pporting another one of said staples thereon and wherein
said wedge sled further comprises:
a second inside sled cam having a primary sled cam height, said second inside

sled cam oriented for sequential sliding actuating contact with said second inside staple

drivers in said second row of said second inside staple drivers when said firing bar is

axially advanced through said elongated slot in the first axial direction such that said

second inside staple drivers are driven towards the anvil a primary distance equal to said

primary sled cam height; and

a second outside sled cam having a secondary sled cam height, said second

outside sled cam oriented for sequential sliding actuating contact with said second outside

staple drivers in said second row of said second outside staple drivers when said firing

bar is axially advanced through said elongated slot in the first axial direction such that

said second outside staple drivers are driven towards the anvil a secondary distance equal

to said secondary sled cam height.
21.  The staple cartridge of claim 22 wherein said primary sled cam height is
substantially equal to said first sled cam height and wherein said secondary sled cam height is

substantially equal to said second sled cam height.

22.  The staple cartridge of claim 22 wherein said primary sled cam height is not equal

to said first, second, or secondary sled cam heights.
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