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[0001] The present application is related to the following U.S. patent applications, which are

incorporated herein by reference in their entirety:

MOTOR-DRIVEN SURGICAL CUTTING AND FASTENING INSTRUMENT WITH USER
FEEDBACK SYSTEM

Inventors: Frederick E. Shelton, IV, John Ouwerkerk and Jerome R. Morgan (K&LNG
050519/END5687USNP)

MOTOR-DRIVEN SURGICAL CUTTING AND FASTENING INSTRUMENT WITH
LOADING FORCE FEEDBACK

Inventors: Frederick E. Shelton, IV, John N. Ouwerkerk, Jerome R. Morgan, and Jeffrey S.
Swayze (K&LNG 050516/END5692USNP)

MOTOR-DRIVEN SURGICAL CUTTING AND FASTENING INSTRUMENT WITH
TACTILE POSITION FEEDBACK

Inventors: Frederick E. Shelton, IV, John N. Ouwerkerk, Jerome R. Morgan, and Jeffrey S.
Swayze (K&LNG 050515/END5693USNP)

MOTOR-DRIVEN SURGICAL CUTTING AND FASTENING INSTRUMENT WITH
ADAPTIVE USER FEEDBACK

Inventors: Frederick E. Shelton, IV, John N. Ouwerkerk, and Jerome R. Morgan (K&LNG
050513/END5694USNP)

MOTOR-DRIVEN SURGICAL CUTTING AND FASTENING INSTRUMENT WITH
ARTICULATABLE END EFFECTOR

Inventors: Frederick E. Shelton, IV and Christoph L. Gillum (K&LNG
050692/END5769USNP)

MOTOR-DRIVEN SURGICAL CUTTING AND FASTENING INSTRUMENT WITH
MECHANICAL CLOSURE SYSTEM
Inventors: Frederick E. Shelton, IV and Christoph L. Gillum (K&LNG 050693/END5770USNP)

SURGICAL CUTTING AND FASTENING INSTRUMENT WITH CLOSURE TRIGGER
LOCKING MECHANISM
Inventors: Frederick E. Shelton, IV and Kevin R. Doll (K&LNG 050694/END5771USNP)



MOTOR- DRI VEN SURGA CAL CUTTI NG AND FASTENI NG | NSTRUMENT W TH ARTI CULATABLE
END EFFECTOR I nventors: Frederick E. Shelton, IV and Christoph L. GIlum
(K&LNG 050692/ END5769USNP) MOTOR- DRI VEN SURG CAL CUTTI NG AND FASTENI NG

| NSTRUVENT W TH MECHANI CAL CLOSURE SYSTEM I nventors: Frederick E. Shelton,
IV and Christoph L. G Ilum (K&NG 050693/ END5770USNP) SURG CAL CUTTI NG AND
FASTENI NG | NSTRUVENT W TH CLOSURE TRI GGER LOCKI NG MECHANI SM | nvent or s:
Frederick E. Shelton, IV and Kevin R Doll (K& .NG 050694/ END5771USNP) 1
GEARI NG SELECTOR FOR A POAERED SURA CAL CUTTI NG A’E&CI;A '[%EEII %ﬁi‘( éPLI NG

| NSTRUMERR RINGSIEIE € TORFQR A RRWEREELSURGICALALUT FA Y Eugene L.
Ti mper nEFAPKRNGIENSOBUBIENENDS772USNP)  SURG CAL | NSTRUMENT HAVI NG RECORDI NG
CAPABI L IiieBtSrs: Aueelntick B. ShettenidVi itfrey S Shedyeofugeng L. jompenpanctiifele™er k, and
Eugene R50607ENDSMRUSKELNG 050698/ END5773USNP) SURG CAL | NSTRUMENT HAVI NG A
REMOVABLE BATTERY | nventors: Frederick E. Shelton, 1V, Kevin R Doll,

Jef f r ey SBRGI0AY ZNARUMESETIEA VINGREEOR D{NGIOP ABNGDHSENDS 774 USNP)

EL ECTRON entof L tddL e AR heWBe 16 A ohin e TORIMMEREEK | aNEIEREANG. . FAMPerm anV(BIBIIING
Jeffrey 0?069%)’@3’]55’77368‘?@8“ ck E. Shelton, 1V, Kevin R Doll (K&LNG

SURGICAL INSTRUMENT HAVING A REMOVABLE BATTERY
Inventors: Frederick E. Shelton, IV, Kevin R. Doll, Jeffrey S. Swayze and Eugene Timperman
(K&LNG 050699/END5774USNP)

ELECTRONIC LOCKOUTS AND SURGICAL INSTRUMENT INCLUDING SAME
Inventors: Jeffrey S. Swayze, Frederick E. Shelton, IV, Kevin R. Doll (K&LNG
050700/END5775USNP)

ENDOSCOPIC SURGICAL INSTRUMENT WITH A HANDLE THAT CAN ARTICULATE
WITH RESPECT TO THE SHAFT

Inventors: Frederick E. Shelton, IV, Jeffrey S. Swayze, Mark S. Ortiz, and Leslie M. Fugikawa
(K&LNG 050701END5776USNP)

ELECTRO-MECHANICAL SURGICAL CUTTING AND FASTENING INSTRUMENT
HAVING A ROTARY FIRING AND CLOSURE SYSTEM WITH PARALLEL CLOSURE
AND ANVIL ALIGNMENT COMPONENTS

Inventors: Frederick E. Shelton, 1V, Stephen J. Balek and Eugene L. Timperman (K&LNG
050702/END5777USNP)

SURGICAL INSTRUMENT HAVING A FEEDBACK SYSTEM

Inventors: Frederick E. Shelton, IV, Jerome R. Morgan, Kevin R. Doll, Jeffrey S. Swayze and
Eugene Timperman (K&LNG 050705/END5780USNP)

BACKGROUND

[0002] The present invention generally concerns surgical instruments and, more particularly,
surgical cutting and fastening instruments.

[0003] Endoscopic surgical instruments are often preferred over traditional open surgical
devices since a smaller incision tends to reduce the post-operative recovery time and

complications. Generally, these endoscopic surgical instruments include an “end effector”, a

handle assembly and an elongated shaft that extends between the end effector and the handle
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depth and also facilitates some rotation of the end effector to position it within the patient. With

judicious placement of the trocar and use of graspers, for instance, through another trocar, often
this amount of positioning is sufficient. Surgical stapling and severing instruments, such as those
described in U.S. Pat. No. 5,465,895, are examples of an endoscopic surgical instrument that
successfully positions an end effector by insertion and rotation.

[0005] Two primary design approaches have been used in the past by various medical
component manufacturers to reduce the overall cost of such endoscopic surgical instruments.
While both attempts have been successful at addressing at least some of the user’s needs, neither
attempt has fully addressed all of those needs.

[0006] For example, the first design approach concerned the use of a disposable end effector
for each firing. Such end effectors were fabricated from relatively weak components that can
only be fired once before a new end effector is required since the end effector components are
markedly deformed after each firing. This type of end effector employed an “I-beam” feature on
the knife to prevent the anvil from deflecting away from the cartridge during firing. Since the I-
beam is riding on a relatively weak anvil component, the I-beam deforms the portion of the anvil
located directly underneath the I-beam feature. This combination of factors allows staple form to

be improved while decreasing the forces required to actuate the device because the I-beam is



cutter, staplers, clip applier, access device, drug/gene therapy delivery
devi ce, and energy device wusing ultrasound, RF, |aser, etc.). [0004] The
end effector and the shaft portion are sized to be inserted through a trocar
placed into the patient. The el ongated shaft portion enables the end
effector to be inserted to a desired depth and also facilitates sone
rotation of the end effector to position it within the patient. Wth

judi cious placenment of the trocar and use of graspers, for instance, through
anot her trocar, often this anmount of positioning is sufficient. Surgical
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[0008] The second primary design approach taken in the past is to make much stronger end
effector components that can be used for multiple firings. In this approach, only the cartridge
assembly is replaced after each firing. Because the end effector components have to resist
multiple firing loads, they are purposefully designed such that they do not deform after each
firing. This design concept employs a different set of features on the knife to keep the anvil
positioned relative to the cartridge during deployment of the staples to improve staple form. The
combination of the stiffer end effector components and a different clamping mechanism allows
this type of device to reliably exert high clamping loads so the surgeon can easily manipulate the
desired tissue. The stiffer components also allow the end effector to be reliably used on
relatively thick tissue samples.
[0009] One disadvantage of this approach, however, is that the features on the knife that
prevent the anvil from deflecting away from the cartridge are now required to pull a very stiff

anvil component down towards the cartridge. The knife is therefore attempting to pull an entire



needed to forma staple at any given tinme. [0007] Wile this approach

i nproves staple formand |lowers the force required to cut the tissue and
deploy the staples, it has a nunber of disadvantages. First, having the
surgeon di spose of an entire anvil, channel and cartridge after each firing
adds a great deal of manufacturing expense. Second, the device often
doesn't securely clanp the targeted tissue due to a conbination of the

rel atively weak end effector conponents and the manner in which the anvil is
actually clanped onto the tissue. The third issue is that the rel atlvely
weak endeanidewnsewardnihesantideedhat inan long asthe gmirg staple g dnsteadrof just pHlingther at e
ti ssue thicknesses and the conponents will not function on very thick
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cartridges that are of identical length but have different staple line lengths.



beam down towards the cartridge that is as long as the entire staple line
instead of just pulling the anvil down in a localized region as on the
previ ous device. This approach, therefore, generally nust generate higher
depl oynent forces due to the increased anvil drag | oads on the knife. 100101
Consequently there is a need for an end effector arrangenment for a surgical
cutting and fastening instrunent that addresses the above-nentioned
concerns by nmaintaining the sane staple formquality, clanping performance
and the ability to repeatedly deploy staples in thick tissue while |owering
t he anogotvMARfyorce required to deploy the staples and knife. 100111 There
is still another need for an end effector systemthat can be used with
staple cartridges that are of identical |ength but have different staple
l'ine | eq@ibp. mbone RVaspé@Qhe prebeént iventiparie diaéctabtpeadispostde gaple eartridgavent i on
is directed to a |sposaBIe staple cartridge for a surgical cutting and
fasteni sﬁgﬁéavwnﬁg Brnﬁasteﬂﬂgms&aﬁeﬁ thalchipH@S akadhdidsudy aRe bpérahly supports
a pIura staples therein. Various disposable staple cartridges of the
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At | east one tissue stop nenber is on the anvil nmenber for contactlng t he
tissue ftherndlimomberie adjatrat bian wrpesefitaeearsidge hedysandian apenpesitighywhereie t op
surface of the cartridge body to orient the tissue relative to the staples
suppor t e boittbini sarfadehef thaartvili rograbdp dxdspacddCOvb3 Jfromtha tayt ueface efithe ahrtradgedody t he
present invention is directed to an end effector for a

to permit tissue to be inserted therebetween. At least one tissue stop member is on the anvil

member for contacting the tissue inserted between the bottom surface of the anvil member and

the top surface of the cartridge body to orient the tissue relative to the staples supported within

the cartridge body.

[0013] In another general aspect, the present invention is directed to an end effector for a

surgical cutting and fastening instrument. Various embodiments of the end effector comprise an

elongate channel having a proximal end that is attachable to a portion of the surgical cutting and

fastening instrument. The elongate channel further has a distal end and is configured to support

a disposable staple cartridge therein. The end effector further comprises a rigid top anvil plate

that has a distal end and a proximal end. The proximal end is pivotally coupled to the proximal

end of the elongate channel and is selectively pivotable between an open position wherein the

distal end of the top anvil plate is away from the distal end of the elongate channel to permit a

disposable staple cartridge to be seated within the elongate channel and a closed position wherein

the top anvil plate is adjacent to the staple cartridge seated within the elongate channel in

response to opening and closing forces, respectively, applied thereto from a drive system



surgical cutting and fastening instrunent. Various enbodi nents of the end
ef fector conprise an elongate channel having a proximal end that is
attachable to a portion of the surgical cutting and fastening instrunent.
The el ongate channel further has a distal end and is configured to support
a disposable staple cartridge therein. The end effector further conprises a
rigid top anvil plate that has a distal end and a proxi mal end. The
proximal end is pivotally coupled to the proximal end of the el ongate
channel and is selectively pivotable between an open positiﬁﬁ mherﬁ%p Jhe
di stal eupponéd intke suogicalrpuitingand fastening-ipsspnienb ni herfésid) fapy 3Vl plie tsrcopiighre

el ongate channel to permit a disposable staple cartridge to be seated

Wi thin tdate withgadispositda amsiil plate tizat 5 assasintesosith thedisppeabld staple eastridgp seated; |
plate is adjacent to the staple cartridge seated within the el ongate channel
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di sposa plate that is associated with the disposable staple
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support gate anne I's coup to the drive systemof the
surgicabﬁ1 uttin anﬁFfasten'n instrument .to gr've t he n&I . from
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the knife assenbly to the proxipal end o[,the e%on ate channel . A wedge
sl ed iskaidg B?é?‘a?'é(cfgw %Vﬁ} therewithnThe ng i§ ofigite F"a%é‘{at‘? ?’i@?"eaﬁli’w ‘“fﬁg wedge
sled is oriented to actuate staple drivers in the disposable staple
cart ri dgispedahle stapleseastridge that is seated isrigelengsteaaharnel whem thedaifR @psemblisisenbl y i s
driven fromthe proximal end of the elongate channel to the distal end of
t he el odgsatrefrah alregrbximall &tdl @ the eloagait ¢henngl emthe dlista epé of thetelomgpe ebamtl.
invention is directed to a disposable staple cartridge for a surgical
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cartridge conprises a cartridge body that operably supports a plurality of
stapl es h/A&ddeifBr a surgical cutting and fastening instrument. In various embodiments, the staple

cartridge comprises a cartridge body that operably supports a plurality of staples therein.

Disposable staple forming means is attached to the cartridge body such that disposable staple

forming means is movable between a closed position wherein a bottom surface thereof is

adjacent a top surface of the cartridge body and an open position wherein the bottom surface of

the disposable staple forming means is spaced away from the top surface of the cartridge body to

permit tissue to be inserted therebetween. Tissue stop means is on the disposable staple forming

means for contacting the tissue inserted between the bottom surface of the disposable staple

forming means and the top surface of the cartridge body to orient the tissue relative to the staples

supported within the cartridge body.

[0015] In another general aspect, the present invention is directed to an end effector for a

surgical cutting and fastening instrument that is constructed for use in connection with at least

one of a plurality of staple cartridge bodies that each have a common length. Each staple



Di sposabl e staple formng neans is attached to the cartridge body such that
di sposabl e staple formng neans is novabl e between a cl osed position
wherein a bottomsurface thereof is adjacent a top surface of the cartridge
body and an open position wherein the bottom surface of the disposable
staple form ng neans is spaced away fromthe top surface of the cartridge
body to permt tissue to be inserted therebetween. Tissue stop neans is on
t he di sposable staple formng nmeans for contacting the tissue inserted

bet ween the bottom surface of the disposable staple formng Jeans %nd t he
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staples supported within the cartridge body. [0015] In another, ?eneral
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a common |l ength. Each staple 7 cartridge body operably supports a plurality
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and has at | east one tissue stop associated therewith. The end effector is
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effector conprise an elongate channel that is attachable to a portion of
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drive
positions in response to opening and closing forces, respectively, applied thereto from a drive
system supported in the surgical cutting and fastening instrument. The top anvil plate has at least
one top tissue stop associated therewith configured to cooperate with at least one of the tissue
stops associated with one of cartridge bodies when the cartridge body is seated within the
elongate channel to orient tissue relative to the lines of staples therein. The at least one top tissue
stop is further configured to orient tissue clamped between the top anvil and one of the other
staple cartridge bodies when the other cartridge body is seated in the elongate channel such that
the at least one top tissue stop orients the tissue relative to the at least one other line of other
staples in the other staple cartridge body. A knife and staple driver assembly is operably
supported in the elongate channel and is configured to receive forward driving and reversing
motions from the drive system of the surgical cutting and fastening instrument such that when

the knife and staple assembly is driven forward, the tissue clamped in the end effector is severed

thereby and stapled by staples supported in the cartridge seated in the elongate channel.



system supported in the surgical cutting and fastening instrunent. The top
anvil plate has at least one top tissue stop associated therewith
configured to cooperate with at | east one of the tissue stops associated

wi th one of cartridge bodies when the cartridge body is seated within the

el ongate channel to orient tissue relative to the lines of staples therein.
The at least one top tissue stop is further configured to orient tissue

cl anped between the top anvil and one of the other staple cartridge bodies
when the other cartridge body is seated in the el ongate channel such that
the at DResWNOGS top tissue stop orients the tissue relative to the at | east
one other line of other staples in the other staple cartridge body. A knife

and st apdAefr WabussRRAthehts of e presdit nvestitaee dedribed lidnein by oragal exarlenel
and is configured to receive forward driving and reversing notions fromthe

drive Sﬁéoﬂ?}iﬂd}%oﬁ Qﬁh e ﬂll&@ing%ghléésn\ghéaﬁ k8 ataBiaRtndy 5 dseendesstilsdlikehat when

the kni stapl e assenmbly i's driven forward, the tissue clanped in the
end effe severed thereby and stapled by staples supported in the
cartri dg& %%ﬁﬂ% ' the el ongate channel. 8 DRAWNGS [0016] Various

enbodi t he resent Lnvention are desc erei.n b f_exanpl e
in conj &E‘%i o%‘ﬂ}\ﬁ hisaRer sfp(??tl'vc?vﬁ’?l‘ﬁ ?‘i‘ igigal C“&H’&*‘aﬁﬁasp‘*‘w v Hé‘? \z,axl?glaﬁ%%? be used
to describe like parts and wherein: %0017 Fl ure 1.is a e spective view
of a sumegiploy vagiges sndeiigaier erabedinenty andigeple ﬁ%ﬂt ge gapodimentshihenrestst i ous end
ef fector enbodi nents and staple cartridge enbodi nents of the present

i nvent i omvenfi@018] Figure 2 is an expl oded assenbly view of an end effector
enbodi ment of the present invention; [0019] Figure 3 is a cross sectional
vi ew of [6018¢ndFigird s amrexplolded hssemblyoievt bfanxmdséattor embodiment of the present

invention;

[0019] Figure 3 is a cross sectional view of an end effector embodiment of the present
invention supporting a staple cartridge embodiment of the present invention therein with some of
the components thereof omitted for clarity;

[0020] Figure 4 is a partial top view of a staple cartridge embodiment of the present invention;
[0021] Figure S is a partial cross-sectional view of a staple cartridge embodiment and end
effector of the present invention illustrating the firing of staples into tissue clamped in the end
effector;

[0022] Figure 6 is a bottom perspective view of an end effector embodiment and staple
cartridge embodiment of the present invention with the elongate channel removed therefrom;
[0023] Figure 7 is a partial perspective view of an end effector embodiment and a staple
cartridge embodiment of the present invention;

[0024] Figure 8 is a perspective view of a staple cartridge embodiment of the present invention

installed in an end effector embodiment of the present invention in an open position;



i nvention supporting a staple cartridge enbodi nent of the present invention
therein with sonme of the conponents thereof omtted for clarity; [0020]
Figure 4 is a partial top view of a staple cartridge enbodi nent of the
present invention; [0021] Figure 5 is a partial cross-sectional view of a
staple cartridge enbodi nent and end effector of the present invention
illustrating the firing of staples into tissue clanped in the end effector;
[0022] Figure 6 is a bottom perspective view of an end effector enbodi nent
and staple cartridge enbodi mrent of the present invention with the elongate
channel [0028]pvEigutetfois afcraisectjonaladgw pf aend gffgctorang staplegartpidgcsyspiatsdid vi ew of
an end effector enbodi nent and a staple cartridge enbodi nent of the present
inventi pppurd §024] Figure 8 is a perspective view of a staple cartridge
enbodi ment of the present invention installed in an end effector enbodi nent
of the Rj@8ENFighRVRITS ia?)@rshébt'ﬁ@ VRRESE tRO&Id dfRBtor Ond Q8RB tarfridperdepidteti sn a
cross-sectional” view of the end effector and staple cartridge depicted in

Figure §; Figure 10 is a perspective view of the end effector and
stapl e %iagru['eg%églégdepi cted in Figures 8 and 9; [00271 Figure | 1 is a
cross-sectional view of the staple c ri I ous
enbodi ment IZ]O o? 181k lPélscé?ff'SF%\?gaﬁl%%gf%eg%g %6%&%}% ;%gérl]g%{raél%%rr&?g}{g{éanpi ng a

pi ece of tissue therein; [00281 . Figure 12.is a perspective view of an end
D £ ect ofmbiimetiof (i ehs USTOR MGG RO ENbBI e A RS haept Sidistte

invention in a closed position; [0029] Figure 13 is another perspective view
of the émeiwffector and staple cartridge

[0028] Figure 12 is a perspective view of an end effector and staple cartridge of another
embodiment of the present invention in a closed position;

[0029] Figure 13 is another perspective view of the end effector and staple cartridge
embodiment of Figure 12 illustrating the position of the bottom anvil plate thereof prior to
removal from the end effector;

[0030] Figure 14 is a perspective view of the end effector and staple cartridge of Figures 12
and 13 in the open position;

[0031] Figure 15 is a cross-sectional view of the end effector and staple cartridge depicted in
Figure 14;

[0032] Figure 16 is a partial enlarged cross-sectional view of an end effector and staple
cartridge of various embodiments of the present invention in an open position;

[0033] Figure 17 is a cross-sectional view of an end effector and cartridge assembly of various
embodiments of the present invention in a closed position;

[0034] Figure 18 is a partial enlarged cross-sectional view of the end effector and staple

cartridge of Figure 17;
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enbodi ment of Figure 12 illustrating the position of the bottomanvil plate
thereof prior to renoval fromthe end effector; [00301 Figure 14 is a
perspective view of the end effector and staple cartridge of Figures 12 and
13 in the open position; [0031] Figure 15 is a cross-sectional view of the
end effector and staple cartridge depicted in Figure 14; [0032] Figure 16
is a partial enlarged cross-sectional view of an end effector and staple
cartridge of various enbodi nents of the present invention in an open
position; [00331 Figure 17 is a cross- sectlonal V|em10é an end e ercto; and
cart ri dfi935k s Bignreyl S aparspesiiye visnoRid digakdsiveshathRorhpr @ bYATIoNR GBREGIBHNG
cl osed position; [0034] Figure 18 is a partial enlarged cross-sectional view
of the droreskthtaotamtiomnd staple cartridge of Figure 17; 10 [00351 Figure 19
is a perspective view of a distal drive shaft portion of various enbodi ments
of  t he [(U36F eRigutd e icedss-spdidaa]vidw gfithe dB@il deveshafigosticedthignal9vi ew of t he
distal drive shaft portion of Figure 19; [0037] Figure 21 is a perspective
vi ew of | (ﬁmrp@g%ek £l WlaGlers Kie ofvAtapddedclaith abiniRAb Svadfous tlbodifnests of
i nvention 00 Figure 22 is a cross-sectional view of the tapered clutch
nenber ?{ LA Eventiond 0039] Figure 23 is a perspective view of a clutch

ate o ar1 ous enbodlnents of the present invention; [0040] Figure 24 is

00 ] s 2 e R LB i ey e o
[0039] Figure 23 is a perspective view of a clutch plate of various embodiments of the present
invention;

[0040] Figure 24 is a cross-sectional view of the clutch plate of Figure 23;

[0041] Figure 25 is a perspective view of a closure nut of various embodiments of the present
invention;

[0042] Figure 26 is a cross-sectional view of the closure nut of Figure 25;

[0043] Figure 27 is a cross-sectional view of the distal drive shaft portion and closure nut with
the closure nut in an open position; and

[0044] Figure 28 is another cross-sectional view of the distal drive shaft portion and closure

nut with the closure nut in the closed position.
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i nvention; 100421 Figure 26 is a cross-sectional view of the closure nut of
Fi gure 25; 100431 Figure 27 is a cross-sectional view of the distal drive
shaft portion and closure nut with the closure nut in an open position; and
[ 0044] Figure 28 is another cross-sectional view of the distal drive shaft
portion and closure nut with the closure nut in the closed position. 11
DETAI LED DESCRI PTI ON [ 0045] Figure 1 depicts a surgical cutting and
fastening instrument 10 that is capable of practicing various unique
benefits of the end effector arrangenents and/or staple cartridge

ar r angeDETASLED DESCRIPES@Nt | nvention. The surgical instrunent 10 depicted
in Figure 1 conprises a handle 6, a shaft assenbly 8, and an articulating

end ef f auiggf BRAreDl ¥picd 4 Yurgie@vneirigerd fastdnitg indiaftena$6 drablsycagabde ofan
articulation pivot 14. In various enbodi nents, the control handl e houses a

drive "Pfa@ﬁciﬁ%@ar%g ufifd0é bQle ABYTHRIRRIRMRER] Arvanz@RERS aftl/eckstgsle Edtllidgberein  for
control Fing the opening and closing of the end effector 300 and the cutting

and st ap in%grggﬁtgtggﬁ}e p}%@%‘ﬁvﬁkigfgf‘gﬂ%&{?gEﬁg ruffn@ld ddpith&d iinqj?%lfrerl‘t rol 16 may

be prOV|H an ect rotation of The end effector

300 about the artigulatio Y 4. .The_handl e 6 [ ment 10 may
i ncl udeC%mBrI‘S(%ﬁﬁ"%“ ‘??’gag‘ﬂ‘laﬁfgseaﬁif" é apd ap ﬁ%‘caﬁaﬁ%%nrd %%Cﬁogr%%k%gagl?ng t he end
ef fector 300. The end effectaor 300 is shown sep%rat ed frgm.the hgndle 6 by a
pr ef er alspinected Eniba shafaragrably 8 at an arisulatiggevoreldr [n yariqyssmbodiments, a‘ﬁer ator of

the instrument 10 may articulate the end effector 300 relative to the shaft
8 by ut icbiteal hendihkouses 4 driyeampton 6@bandreohtralgystem agperelly reoeeseiied aphld thereiai | i n
pending United States Patent Application Serial No. 11/329,020, filed
Januar y far@Gontr@0fgthempening et ¢i8singdLthe endeffactorBho ahdhthie vgttiag and staplingadfithg End
Effector,"” by Ceoffrey C. Huei

tissue clamped therein. An articulation control 16 may be provided adjacent to the handle 6 to

effect rotation of the end effector 300 about the articulation pivot 14. The handle 6 of the

instrument 10 may include a closure trigger 18 and a firing trigger 20 for actuating the end

effector 300. The end effector 300 is shown separated from the handle 6 by a preferably

elongate shaft 8. In one embodiment, a clinician or operator of the instrument 10 may articulate

the end effector 300 relative to the shaft 8 by utilizing the articulation control 16, as described in

more detail in pending United States Patent Application Serial No. 11/329,020, filed January 10,

2006, entitled “Surgical Instrument Having An Articulating End Effector,” by Geoffrey C. Hueil

et al., which is incorporated herein in its entirety by reference. Other articulation arrangements

could also be employed.

[0046] As will be discussed in further detail below, various end effector embodiments include

a pivotally translatable anvil assembly, which is maintained at a spacing that assures effective

stapling and severing of tissue clamped in the end effector 300. In various exemplary

embodiments, the handle 6 may include a pistol grip 26 towards which a closure trigger 18 is

pivotally drawn by the clinician to cause clamping or closing of an a top anvil plate 340 toward

12



et al., which is incorporated herein in its entirety by reference. Qher
articulation arrangenents could also be enployed. [0046] As w il be

di scussed in further detail below, various end effector enbodi nents include
a pivotally translatable anvil assenbly, which is maintained at a spacing
that assures effective stapling and severing of tissue clanped in the end
effector 300. In various exenplary enbodi nents, the handle 6 may include a
pistol grip 26 towards which a closure trigger 18 is pivotally drawn by the
clinician to cause clanping or closing of an a_top gﬂyil Iatq 340 toward
12 car t cartiigkge 500 seatedtin @n elongate ehannglat0e of therfnd effegsor tPﬁ'éJ%%thVa" PP BEEr 300
to thereby clanmp tissue positioned between the top anvil plate 340 and the
stapl e paditisried betwmdRtheAop amviymate B1Q ged the GtapleearttidgesiO0u 4 Geing Higgret0 BaY boar d
of the closure trigger 18. In various enbodi ments, once the closure trigger
18 is | ggkihtddTathe oalbostdrof tiRodbdurotfigas 18Ut harioud esbodinentshenahe ¢lbsuré i ri ng
trigger 20 may rotate slightly toward the pistol grip 26 so that it can be

reached byl PEisQ&Ked iPfhe YRIsihG poSiBoR 84 ilrther deSdtibel Oclone it fitingTHygR200iaa] | Y
draw the Tiring trigger 20 toward the pistol grip 26 to cause the stapling

and s ev %t'flt% glié{,tpfctl)@g%qge éi'gt?? gﬁp b&sd ﬁllgt e bsh f b &aE® by a{}%peﬁm%in fon@hgidnary

skill in willr appreci ate however,  that other handl e and
drive system arrapgenents be ., successt ul I 9 b O ect | with
Var ous Db B CREARE RSB R s TR oo R Y Biel B ERSRRe
wi t hout departing fron1tE§%s irit . and scope of. th resent. i nvent.ion. 100471
It will selingdeeyegingPriec pel fissuiedf Hig on F@?&t?faﬁ‘)b- ihgse'%%‘ﬁ‘a?ﬁy s ‘r”emgl%eeéﬁg
herein with reference to a clinician rieﬁ;ng the handle 6 of an instrunent
10. Thusvill r¢adily apprediste bpwevesabat asher prdle and drive sydeparanganentanapbe proxi mal
handle 6. It will be further appreciated that, for convenience and clarity,
spati al steessfuljustiplaged'in eodriectdr' witlndaridus einboditehts dasceibad bereineanditlreini t h
respect to the drawi ngs. However, surgical instrunents are used in many
ori ent ateg@iRsle@€tuctures without departing from the spirit and scope of the present invention.

[0047] It will be appreciated that the terms "proximal” and "distal" are used herein with

reference to a clinician gripping the handle 6 of an instrument 10. Thus, the end effector 300 is

distal with respect to the more proximal handle 6. 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.

[0048] Figures 2-11 illustrate a unique and novel end effector 300 of various embodiments of

the present invention. As the present Detailed Description proceeds, the reader will appreciate

that the end effector 300 in Figures can accommodate different staple cartridges 500. For

example, the end effector 300 may accommodate 45mm and 60mm disposable staple cartridges

that have cartridge bodies that are of the same length. Such staple cartridges bodies and their

operation are known in the art and thus will not be discussed in great detail herein. For example,

U.S. Patent No. U.S. Pat. 6,978,921, entitled “Surgical Stapling Instrument Incorporating an E-
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positions, and these terns are not intended to be limting and absol ute.
100481 Figures 2-11 illustrate a unique and novel end effector 300 of

vari ous enbodi ments of the present invention. As the present Detail ed
Description proceeds, the reader will appreciate that the end effector 300
in Figures can accommpdate different staple cartridges 500. For exanple,
the end effector 300 may acconmpdate 45mm and 60mm di sposabl e stapl e
cartridges that have cartridge bodies that are of the same | ength. Such
staple cartridges bodies and their operation are known in the art and thus
wi | | nobedoeFiding Mesharismyy vhietals irporparatedbergin Dy refgrengs, it ety PEOVIgES ant  No.
US Pat. 6,978,921, entitled "Surgical Stapling Instrunent |Incorporating an
E 13 beamrddetiilsgbdlchacrinstmyctiontof sichistaplexagriggsat ed herein by reference in
its entirety, provides nore details about the construction of such staple
cartri dgsag] [ @04ddral,Fagemestaple carmidgenf00sheipdee aatritlpe borys5 Babatiindivided ba
cartridge body 502 that is divided by a central, elongated slot 508 which

ext ends ; Eam tish gRe@%iof808 ®ARh 24N frdr neGértifalgd J0aY tHRORrtritgMBEdyS 02t S
tapered outer tip 506. See Figure 2. The cartridge body 502 may be

p
fabri CanQr?ar(flsr i%%%e?edjgdtgﬁa% 455, rgt%te ‘Ffé-tuﬂé 2.2k beriahd 9(%3%2t19a£ﬁbenﬁ5ﬁéat&ﬁf&ﬁi dge

pan 510.7 I'nvarious arr enent s, e cartridge body 502 for a 45mm
trid S | | d,.h | . t iSnt I th
O hel Pl PP B kR e 1oL D ERIF e

receiving pockets_ 512 are formed within the rtridge body. 502 and are
ar r ange@aitifgeibedy é‘?%&’éla%mé‘b%ﬁ%lﬁlgF g{&"fﬁﬂﬁlﬁ h‘éﬂuﬁﬁﬂxg ag%gﬂr ﬁ"ﬁgﬁ §heosfam§ta§ Ces
514, 516, 518, 520, 522, 524. See Figure 5. Also in various enbodinents,
the | endangth i offa cearidge hady 562 fastaqPmen cargidgs. Asnlwiabityafistaplparesiving ppekets
shorter than the length "L" of the lines in a 60 mmcartridge. The skilled
arti san 5W2 hie formeedi wishin deppagdige Bdyl?aR andare 4Gamgednin sidOamradly zpatedar t ri dges are
used herein as exanples only. O her cartridge sizes with different |ines of
st apl es Iénpitudinflirawe ot Nimesmofptpleaarsd4 EI6ES 182 SPESLS, 3M. See Figure 5. Also in

various embodiments, the length “L” of the lines of staples for a 45Smm cartridge would be

shorter than the length “L” of the lines in a 60 mm cartridge. The skilled artisan will readily

appreciate that the 45mm and 60mm sized cartridges are used herein as examples only. Other

cartridge sizes with different lines of staples may embrace the unique and novel aspects of

various embodiments of the present invention.

[0050] Positioned within the pockets 512 are staple—supporting drivers 532 which support

staples 534 thereon. Depending upon the location (line) of staple-receiving pockets 512, the

staple supporting drivers 532 may support one or two staples 530 thereon. The cartridge body

502 further includes four longitudinal slots 503, 505, 507, 509 extending from its proximal end

504 to its tapered outer tip 506 for receiving corresponding sled cams 328 formed on a wedge

sled 326 in the end effector 300, the construction and operation of which will discussed in further

detail below. See Figure 3. As the sled cams 342 are advanced through their respective slots

503, 505, 507, 509 in the cartridge body 502 from proximal end 504 to distal end 506, they
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vari ous enbodi nents of the present invention. [00501 Positioned within the
pockets 512 are stapl e-supporting drivers 532 which support staples 534

t her eon. Dependi ng upon the location (line) of staple-receiving pockets 512,
the staple supporting drivers 532 may support one or two staples 530
thereon. The cartridge body 502 further includes four |ongitudinal slots
503, 505, 507, 509 extending fromits proximal end 504 to its tapered outer
tip 506 for receiving corresponding sled cans 328 fornmed on a wedge sled
326 in the end effector 300, the_construction and oper%tio of rhich\MII

di scusseehtaottheistapleesuppersing drivesa p3assagiateqeivith thosg slojandjareg ﬂ?fd;taé’ ffis 342 are
advanced through their respective slots 503, 505, 507, 509 in tﬂ? cartridge
body 502upporimgpirivsis 582 anhthe5aples 534 thst they sypposgpwarday of the cartidge;bodhe

st apl e-supporting drivers 532 associated with those slots and force the

st apl e- 562 PFeRITigure 60 Mis\tiey endS 32thanestsAe of thaptaple B34ontactithe peskes Bpp dormedpwar d
out of the cartridge body 502. See Figure 6. As the ends of the |egs 536 of
the st ap| @ie Badork QRiRSIhtet 3360, ROEKOSIdRPSve @ ¢1Bst thé Staplbestiot t om anvi | plate
350, they are folded over to close the staples 534. [00511 As the present

Det ai | e%@?gcws %éﬁgsggg?waﬂé@ﬁesc}igﬁm{ ERfRleshE keadbSWil BARY Sptidte thaat

vari ous uni gque an aspects various enbodi nents of the present

Chect . mapane e Enaneysvefperlfof ol B e AERERRGRFoliRucrOh FAERAY o

e overa costs ector.” O her

end effector cogponents may conpri chined parts. 100521 Various end
o1 fect op LNt A GSEROFIy G T Gelse e8] 0P CAaLr B9 Rl 1 o
sized to renovably receive and support the cartridge body 502 of a
di sposalf theead eHediere Gsher end gHpgprcompoBenta g% FORPYIse THHANICEPARY t hat i n
various enbodi ments, the elongate channel 302 is configured to support any
one of {0052] i Merigusend effeatorseofdhe presentjmversivndecludepareongste chpnnehd03 hagsh of
the lines of staples supported therein. A knife screw 304 is rotatably
suppor t gized to refevatipregaitve and support the cartridge body 502 of a disposable cartridge 500

therein. The reader will understand that in various embodiments, the elongate channel 302 is

configured to support any one of the like sized staple cartridge bodies regardless of the length of

the lines of staples supported therein. A knife screw 304 is rotatably supported in the elongate

channel 302. The knife screw 304 has a distal end 306 that has a distal thrust bearing 308

attached thereto that is rotatably supported by a distal bearing housing 310 formed in the distal

end 303 of the elongate channel 302. See Figure 2. The knife screw 304 has a central drive

portion 312 with a helical thread formed thereon. The knife screw 304 further has a smooth

extension portion 314 and a knife screw gear 316 formed thereon or otherwise attached thereto.

A proximal thrust bearing 318 is formed or attached to the proximal end 317 of the knife screw

304. The proximal thrust bearing 318 is rotatably housed within a proximal bearing housing 319

supported in a distal spine tube segment 58. See Figure 9. The distal spine tube segment 58 has

a pair of columns 59 formed on its distal end that are adapted to be received in vertical slots 307

formed in the proximal end 305 of the elongate channel 302. The columns 59 may be retained
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channel 302. The knife screw 304 has a distal end 306 that has a distal
thrust bearing 308 attached thereto that is rotatably supported by a distal
beari ng housing 310 fornmed in the distal end 303 of the el ongate channel
302. See Figure 2. The knife screw 304 has a central drive portion 312 with
a helical thread forned thereon. The knife screw 304 further has a snooth
extension portion 314 and a knife screw gear 316 forned thereon or otherw se
attached thereto. A proximal thrust bearing 318 is formed or attached to
the proximal end 317 of the knife screw 304. The proxi mal thrust bearing
318 is nahittadbiyts300sethe wlonpata chanpel3(2rigl fribtéay, pdigpsiveuwibygh@distal endgfdhea ed i n
a distal spine tube segnent 58. See Figure 9. The distal spine tube segnent
58 has gafRahd 9.0§eccqbptems 59 formed on its distal end that are adapted to be
received in vertical slots 307 forned in the proxi mal end 305 of the

el ongat iqo%@@n%#ioﬁ%boﬁ[}g@g&o{)ﬂjﬂ?ér_eﬁl IRY¥ntiR fiRhaingedeldknMet Rsamblne2Gihat s 307

in the ngat e channel I ction, adhesive, or by the distal end of

| mvent | BF 0 G heRdaer e el B NOISHE RO IPORRE RNFC REpE, "

bearing_322 that _is threaded onto the threaded rti 312 of the ife
screw 36%. Theng“f?r?ﬁ?eé’% SENPIPPOEH VLU reﬁén@ngﬁfapf ég¥?@&%YF %%?aslleﬁigﬁ@l ade 324
and a wedge sled 326 that suggorts t he four sl ed cans éZ%h.The r 89er\MII
under st afésuppasts the ourrstedicams 828 ¢ T yeadss will undestagdstat, as the Knife pifpe g04 is
direction, the knife assenbly 320 and the wedge sled 326 is advanced toward
t he di stathteéimh Aockwisk dieestipmrihe ktife assemithe 320 andghe wedgrasierb} 2630 advaneed when t he
knife screw 304 is rotated in a counterclockw se direction, the knife
assenbl yowatd therdistaletd 803 (ditkcB@6“A’Y of thewbehghtewharthet 32 prdowhemthednife 3G&wof t he
channel nenber 302 (direction "B'). As can be seen in Figure 9, in various

enbodi MBP4 & rofaltd ik Bichehi@sReRWIsY dRefionAte Rnifd AberMIRBROBndVEddeNed3DB is t her eon
that is adapted to slide on the inside surface of the bottom of the el ongate

channel ;3024 toward the proximal end 305 of the channel member 302 (direction “B”). As can be seen

in Figure 9, in various embodiments, the knife assembly 320 has a flat bearing portion 322
thereon that is adapted to slide on the inside surface of the bottom of the elongate channel 302
and provide support to the knife assembly 320 and wedge sled 326 as they are advanced within
the elongate channel 302. In addition, the knife assembly 320 has a pair of laterally extending
deflector tabs 330 protruding therefrom, the purpose of which will be discussed below.

[0054] In various embodiments of the present invention, a top anvil plate 340 is pivotally
coupled to the proximal end 305 of the channel member 302 by a pair of trunnion pins 342 that
are sized to be received in oval-shaped pivot holes 311 provided through the side walls 309 of
the channel member 302. In various embodiments, the top anvil plate 350 is fabricated from
rigid material to minimize any deflection or warpage of the top anvil member during use. The
top anvil plate 340 is designed to mate with a bottom anvil plate 350 that is attached to the
proximal end 504 of the staple cartridge 500 by at least one, and preferably two springs 352. In

various embodiments, one portion 353 of each of the springs 352 is attached to the cartridge
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and provide support to the knife assenbly 320 and wedge sled 326 as they are
advanced within the elongate channel 302. In addition, the knife assenbly
320 has a pair of laterally extending deflector tabs 330 protruding
therefrom the purpose of which will be discussed bel ow. [0054] In various
enbodi nents of the present invention, atop anvil plate 340 is pivotally
coupled to the proximl end 305 of the channel nenber 302 by a pair of
trunnion pins 342 that are sized to be received in oval -shaped pivot hol es
311 provided through the side walls 309 of the channel ggn?er 39%? In

vari ous bedsh¥Ri byeadhesive, hlots; mschanical fagiengre etes J he other geition Sad of Fashol fegi o
material to mnimze any defl ection or warpage of the tog anvi | nmenber
during emrings B52is aitachedno the hoktamesudag 356 of thsi hetten anyil piate3 3 bhadhesi¥e.t om anvi |
plate 350 that is attached to the proxinmal end 504 of the staple cartridge
500 by glotd, fidskanRabfastandts, @tefSee Figuye 2 WA s 81 bengen BEBigurer8, thedhottomssurface

enbodi nents, one portion 353 of each of the springs 352 is attached to the

cartri dges sPthDBeNom ArviPYlaRBI3OHay £ serfek OF stapleBsthnai}l goeketh 358 eiried theadis.. THOe
ot her portion 354 of each of the springs 352 is attached to the bottom

surface 336 Qi l}nggrsgla& R A Hobs BhBSEmans, (R bARER/IWISlate S5Oy bEBREAREY Cal
etc. See kigure 2. As

fasteners, can be seen in Figure 8, the bottom surface
356 of the bottom.a vié | at 50_has ri J Lar N ets 358
ormed thiemaengey sl e Gyt SRR R PoRRe s G i BBdoPREKT " Tre
bottom anvil pl ate 350 .be attached, to the cartridge dy, 502 such t hat
the st aptaglerseetyingp ﬁg{ié llgg}? CP’é@&gﬁtﬁ@fiy \Rﬁ%h t(‘fvdﬁ B%Eﬁ%qﬁgp?fg&agmﬁﬁﬁagér ecei vi ng
pockets 512 in the cartridge body 502. It will be understood that_ the staple
f or mi ng fprourepeckes §58 serye to o) the Haplesed 3dtas Hrecainds glithg stapledegsidé agg forged st apl e
l egs 536 are forced into contact therewith. See Figure 6. In addition, in
vari ous ietnisoutacteindrewitls | $ael Bigurs babi addiauk ot wriophenbahmenty, simijlartstapleparketsi n
the bottom surface 341 of the top anvil plate 340. As the present Detailed
Descri pt(h@rhewimtmaugsforméeinrteabétonnsdrfacappr ethatop anhidplaseid40. tAthapresént pl at e
construction

Detailed Description continues, the reader will appreciate that such top anvil plate construction

enables the end effector 300 to be effectively used with cartridges 500 that do not have bottom

anvils associated therewith as well as cartridges 500 that have such bottom anvils attached or

otherwise associated therewith.

[0055] In various embodiments, the bottom anvil plate 350 maybe directly attached to the

cartridge body 302 and packaged therewith. However, in other embodiments, the bottom anvil

plate 350 may be separately packaged and installed on the cartridge 500 prior to use by the user.

For example, the top surface 503 of the cartridge body 502 may be provided with a pair of slots

or other retention formations that are adapted to retain the portions 353 of the springs 352

therein. In other embodiments for example, the bottom anvil plate 350 may be attached to the

top anvil plate by snapping, etc. Thus, it will be appreciated that in various embodiments of the

present invention, the bottom anvil plate 350 does not necessarily have to be attached to the

staple cartridge body 502. The bottom anvil plate 350 merely has to be “associated with” a
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enabl es the end effector 300 to be effectively used with cartridges 500 that
do not have bottom anvils associated therewith as well as cartridges 500

t hat have such bottom anvils attached or otherw se associated therewth.

[ 00551 In various enbodi ments, the bottomanvil plate 350 maybe directly
attached to the cartridge body 302 and packaged therewi th. However, in

ot her enbodi nents, the bottomanvil plate 350 nmay be separately packaged
and installed on the cartridge 500 prior to use by the user. For exanple,
the top surface 503 of the cartridge body 502 nmay be provided with a pair of
slots purtiotlaecorrespandirigotepleoranteidgonds tdedtin thesontgslpthedermy “assaciated WHE porti ons
353 of the springs 352 therein. In other enbodinents for exanple, the

bot t om @Mhd thit thé BotB® amvily3 30eplatt isawnbguredta beslighabwithaipartishlat staply snappi ng,
etc. Thus, it will be appreciated that in various enbodi nents of the

present chiyERGLE that WEenRAt s@plesifthé cadrriipe arddepdp&bintothe bet@s aavil pitel3d0e t o
be attached 1o the staple cartridge body 502. The bottom anvil plate 350

merely Bas,d t%rrpaﬁlvg%?az@? {ALaRCks\Whd Haplés sBA 1§BE Fdrfmidh & 2 8Qirc@aRandingist apl e

t
cartridge. use e context, the term"associated with" neans that

he b il 350 pl [ fi | i b & TG H
Stapio. AREHmeoTReR Frkerinii PR R A ITRR (i Broal el

e staples in ridge

into the bottom anvil plate 35Q tgg bot.t om anvi | e 350 causes the
st apl es t&the cprrigge body $0¢ tmporaglytta dl‘r‘é&'ﬁé‘?p awy Hl%tgg?(ﬁ\tagﬁ ¢ PLAERTE B as s
those arrangenents wherein the bottomanvil plate 350 is direct]y coupled
to the oherain thgdotiomansidplate 105 pthervyise held ingreistry with fee staple eartidee bedy e 340,
and those arrangenents wherein the bottomanvil plate 350 is otherw se held
in regi SO petwieethehep sivalplae 340 and tgetabledyrtridg@body 50R dwringhtbe deplogmentiof pl at e
340 and the staple cartridge body 502 during the deploynment of the staples
534 i nt qhd étgslercs3alintdniBshel dlarhped iedik cafifeéfedtor30800. 100561 | n vari ous
enbodi ments for exanple, the bottomanvil plate 350 is provided with a pair

[0056] In various embodiments for example, the bottom anvil plate 350 is provided with a pair

of stiffener rails 360 that extend along each lateral edge 359 of the bottom anvil plate 350 such

that when the cartridge/bottom anvil plate assembly, generally designated as 370, is installed in

the elongate channel 302, the top anvil plate 340 is received between the stiffener rails 360 to

form an anvil assembly 372. The reader will appreciate that the stiffener rails 360 serve to

stiffen the anvil assembly 372 and may serve to snappingly attach the bottom anvil plate 350 to

the top anvil plate 340. In various embodiments, the bottom anvil plate 350 may be stamped or

otherwise folded or formed out of sheet metal or similar material or thin deflectable plate

material, such that after use, it is disposed of with the staple cartridge body 502. Hence, for

various embodiments of the present invention, the bottom anvil plate 350 may be referred to

herein as a “disposable anvil plate” or a “disposable anvil”.

[0057] In addition, a longitudinal slot 362 may be provided through the center of the bottom

anvil plate 350 for receiving the upper end of the knife assembly 320 therethrough. A sufficient

amount of space may be provided between the bottom surface 341 of the top anvil plate 340 and

18



of stiffener rails 360 that extend al ong each |l ateral edge 359 of the bottom
anvil plate 350 such that when the cartridge/ bottomanvil plate assenbly,
general ly designated as 370, is installed in the el ongate channel 302, the
top anvil plate 340 is received between the stiffener rails 360 to forman
anvil assenbly 372. The reader will|l appreciate that the stiffener rails 360
serve to stiffen the anvil assenbly 372 and may serve to snappingly attach
the bottomanvil plate 350 to the top anvil plate 340. In vari ous

enbodi nents, the bottomanvil plate 3 be stanp 4ﬁ ther f ol ded
or f or mett upper suffaech#st ofiteg battogt a@ﬁllrﬁl#t&?ﬁ(hﬂ{ca thag thedtey iYﬁX@é iﬁ's |"§’ Spl ate
material, such that after use, it is disposed of with the staple cartrldge
body 502330 Femeé on teruppereridad shedrtifsdisseabls 3 A servedo pide g8 the ynponriags 33

bottom anvil plate 350 may be referred to herein as a "di sposable anV|I

pl ate" Qe Botlof SRR 85Bandi Urge the BB ahvil pldii3SD coward theoragritigelborly 502last 362
may be provided through the center of the bottom anvil plate 350 for

receivi @Qeﬁrhfe ANRRBTy SRl wddRe skl i3he arsRREPIoFRAhd befrRigh 520 glcut fesishied ci ent

anount space nay be prOV| ed between the bottom surface 341 of the top

anvi | Plah fepfoPud gieg’§3 HORED, 2hERREP A0 93 HALHORGL R ANEboRbAt © S50

such thd |ng gul 330 rmed on the upper end of

the knife assenbl.y 320 se |de on the upper e bottom
anvi | plséﬁf%c‘%g 5% R @%V'{F\Fj%teég? AR F,ﬂ Qgp &{t&%}% E?S%en%lgr?’ %QI dge
body 502 as  the knife assenbly 320 and medge sl ed 326 are driven through

the cartth§Tél§e 520 to cut the tissue and deploy the staples 534. In
addition, a longitudinal slot 343 ma provi ded in the bottom surface 341
of the tIBYSSAn\Arothsr srigugam! mqyeb%s@%%a@tpéesmeimte@ame iwdhe abitityeofparipus endsenbl y
320 therein. [0058] Another unique and novel aspect of the present
i nvent i cfifectsr ¢risodidiihts toybeodffectivélp usedém donneéticmcwiol stapib oatitnidges that bavise
effectively used in connection with staple cartridges that have

different staple line lengths “L”. For example, various embodiments of the present invention

employ tissue stops 364 on the bottom anvil plate 350. In addition, to support these “first” tissue

stops 364 on the anvil plate 350, a pair of top tissue stops 344 are formed on the top anvil plate

340 to backup and abut (otherwise “cooperate with”) the first tissue stops 364 when the cartridge

assembly 500 is installed in the channel as shown in Figures 8-11. The skilled artisan will

understand that the location of the first tissue stops 364 on the bottom anvil plate 350 may be

specifically tailored to the positions of the innermost staple-receiving pockets 512 on the

disposable staple cartridge 500 to which it is attached. As will be discussed in further detail

below, this unique and novel aspect of the present invention enables the use of a variety of

different cartridges in the end effector that have differing lengths “L” of staple lines (for example

45mm, 60mm, etc).

[0059] In other embodiments wherein no staple forming pockets are formed in the bottom

surface 341 of the top anvil plate 340, a bottom anvil plate 350 may be employed as described

above for those staple cartridges 500 that have longer lines of staples that can rely solely on the
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different staple line lengths "L". For exanple, various enbodi nents of the
present invention enploy tissue stops 364 on the bottomanvil plate 350. In
addition, to support these "first" tissue stops 364 on the anvil plate 350,
a pair of top tissue stops 344 are forned on the top anvil plate 340 to
backup and abut (otherw se "cooperate with") the first tissue stops 364 when
the cartridge assenbly 500 is installed in the channel as shown in Figures
8-11. The skilled artisan will understand that the |ocation of the first

ti ssue stops 364 on the bottomanvil plate 350 may be specifically tailored
to the ppishicsuspsGi4 theriénttertisost sosts apprevent thei tissurgfrro eringalIshoway badke

di sposabl e staple cartridge 500 to which it is attached. As wll be

di scussgfo thR ahvil/A&eidgd @rahdemdCivhereby fesulhingissuctheingan blit ras sepled oTheshe
present 1nvention enables the use of a variety of different cartridges in

the end ts0Ly § i {8 theSsperhtartribige U0 fRdrA Blecchbhnt SOZ, frigy
exanpl eﬁé@%%s@%})ﬁﬁéuét c%lsél%ogég{iﬂﬁtoﬁert err%{j)gdei ments wherein no staple

form ng, pocket s, are fqr [ Q. r & e 888 @R anvil plate
340, a Bg'??%?ﬁ“é{h’i’a}?tﬁ 38?51 eegé%gedﬁﬁgﬂgée)&se@rp%%%g Ogtgﬁlda’e}g?:ltp?{)%d %bove for those
staple cartridges 500 tha ve | onger. |ine t apl t-hat can rely solely
on the I‘chfiﬁlbvntqu%gﬁéh%?lﬁﬂé 3@22&’8%’85%&@@3@ 3t(a|5's§ﬁe2pl§§§eals3'to prevent the
tissue fromgoing all the way back |jnto the anvil/cartrjdge rangenent and
t her eby [0068L] A driverasseaqbdy FsioRgfating vasius ﬁ‘BE’OCE‘E“S‘E}F QEt_he?Hagffeg%%?orga‘ﬂﬂg‘gwseen in
Figures 15-19. To renove the spent cartridge 500 fromthe channel 302, the
bot t om &nedcribedawish aBerence ta &jgusessoandal$L % HEs canbe seaga Figievbrpdd/dMa | plate
350 can be wthdrawn out the distal end 303 of the el ongate channel 302.
See Fi guiseal §dve §HABGOIIoA 402iexeendstheorighy dirive slogfighiodd 6 hip thadisal spirertubeS8ent s of

the end effector 300 will now be described with reference to Figures 2 and
18-29. A%hedntl BRVESRAR poftidnl WAMES ektenddekedth- tdQ drive nflitsitadtangérhate isthaf t portion

402 extends through a drive shaft hole 61 in the distal spine tube 58.
control handle 6 or it may be articulated to enable the end effector 300 to be pivoted relative to
the shaft or closure tube assembly that connects the end effector 300 to the control handle 6.
Although such aspects are not the primary focus of this disclosure, various alternative
arrangements will be briefly discussed below.

[0061] As can be seen in Figures 20, 21, 28, and 29, the distal drive shaft portion 402 has a
clutch-receiving portion 404 and a closure thread 406 formed thereon. A clutch assembly 410 is
slidably received on the clutch-receiving portion 404 of the drive shaft portion 402. As can be
seen in Figures 2, 22 and 23, the clutch assembly 410 includes a collet-like tapered clutch
member 412 that has a drive gear 414 integrally formed on its proximal end 413. The drive gear
414 meshes with a transfer gear 450 that in turn meshes with the knife screw gear 316. See
Figures 2, 6 and 7. Thus, when the clutch assembly 410 drivingly engages the distal drive shaft

portion 402, the drive gear 414 rotates the transfer gear 450 which, in turn rotates the knife screw

gear 316.
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The distal drive shaft portion 402 may extend directly to a drive notor
arrangenent in the control handle 6 or it nay be articulated to enable the
end effector 300 to be pivoted relative to the shaft or closure tube
assenbly that connects the end effector 300 to the control handle 6.

Al t hough such aspects are not the primary focus of this disclosure, various
alternative arrangenents will be briefly discussed bel ow. [00611 As can be
seen in Figures 20, 21, 28, and 29, the distal drive shaft portion 402 has a
clutch-receiving portion 404 and a closure thread 406 forned thereon. A

cl utch #062hbAyserdsofifour taperetbscijonseld 6iateciarmaed emtbe distal epd # Exefithe gesdr ti on
404 of the drive shaft portion 402. As can be seen in Figures 2, 22 and 23,
t he cl utkifchanaeesiy?.4A Getiesadf mitds spineod 18atre farined inathe ideriar|of thefaparedrber 412
that has a drive gear 414 integrally fornmed on its proximal end 413. The
drive ggakionsdrb. 98 FRMiradiZong 285 Th6 frate phinds 448 @rd daptet o salectivalyshegagewi t h t he
knife screw gear 316. See Figures 2, 6 and 7. Thus, when the clutch

assenbl ¥, 4 b \edgh Y08 AERRA DN tEdisthisdre sRAFE MsHioM 261 as WOIBd distudddd in t he
drive g§%?£§?%&$§?g?gsothe tragsfe# geér 250 ghfch, i?fturn rotates the

for med Spoha B bear sed PP apda P IAERMEh orebn AR ghaRRAP 21

f or med t apere clut A series of
mal e spl jnes 418 are fo neqﬁgn Qge interior.of the t red ,segctiqns_416.
See Fi pRlR e sy ved s atreredesthos e B wraid sFRE Fimbdita: A)3es
engage a female spline section 408 formed on the distal drjve shaft portion
402 as e peenpi Figuess 24 aed 29 fhe F@erzar‘e %%{ hasia psxtiggl hubRorieryt d?(fﬁ%{ﬁ'd 21.
The clutch assenbly 410 further includes a clutch plate 420 that is
r ecei vediubportine 424 et isgepasated bns flang pertian26t Apexliadried! distdd haterpoationd28. A
can be seen in Figures 24 and 25, the clutch plate 420 has a proxi mal hub
por t i on ed2adsathrbugh dieslistal hub pbrtjpardli and 4 Rpetell ptoximaldejixas Hx exdtendy thaodghaheg e
portion 426. A cylindrical distal hole portion 428

flange portion 426 and the proximal hub portion 422. See Figure 25. The hole portions 428, 430

enable the clutch plate 420 to be slidably received on the drive shaft 402 and slide onto the

tapered clutch member 412. A clutch opening spring is provided between a flange portion 417

formed on the tapered clutch member 412 and the flange portion 426 of the clutch plate 420 and

a thrust bearing 434 is also journaled on the clutch-receiving portion 404 adjacent to the clutch

plate 420. See Figures 2, 17 and 19.

[0063] Also in various embodiments, a closure nut 440 is received on the distal drive shaft

portion 402. As can be seen in Figures27-29, the closure nut 440 has a threaded hole portion 442

extending partially therethrough to enable it to be threaded onto the closure thread 406 on the

distal drive shaft portion 402. As can be further seen in those Figures, the closure nut 440 has an

upstanding closure ramp 444 protruding therefrom. The top of the closure ramp 444 terminates

in a radiused portion 446 that extends to an upstanding closure tab 448 that is adapted to engage

a downwardly protruding closure hook 346 formed on the proximal end 345 of the top anvil plate

340.
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extends through the distal hub portion 424 and a tapered proximal hole 430
extends through the flange portion 426 and the proximl hub portion 422.
See Figure 25. The hole portions 428, 430 enable the clutch plate 420 to be
slidably received on the drive shaft 402 and slide onto the tapered clutch
menber 412. A clutch opening spring is provided between a flange portion 417
formed on the tapered clutch nenber 412 and the flange portion 426 of the
clutch plate 420 and a thrust bearing 434 is also journaled on the
clutch-receiving portion 404 adjacent to the clutch plate 420. See_ Figures
2, 17 aib6ap. MobogRtifishpardwitlardferascedobisgresditagd 19, the peoxiraalicgd 342 0f the
received on the distal drive shaft portion 402. As can be seen in

Fi gur es 2ofra29il pldie340 les unh envilitlodtd amaportion B4 2proguding peoxjroally berefram thatxt endi ng
partially therethrough to enable it to be threaded onto the closure thread

406 on hRinatlis$h &doWhivialyshadndingldsufrhodR346 Aas canalbebd seeh rethoseRipuries) t hose
Figures, the closure nut 440 has an upstanding closure ranp 444 protruding

her ef ' Q1B boliBfh 1Bt thAkyl ASUFLariAIID 144 bGEREMRAGRE 348 Mrokeif Adfirisedingor Li O

446 that extends to an upstanding closure tab 448 that is adapted to engage
a downwayr dl ro i I BEtPh i SBshSRFin345 of
he.t op it RAR o Wit e TUh B B Al Wit PR e b e et o
Figures 17 and 19, th roxi mal end,345 of the 't anvj . .pl at 4Q, has an
ot | oI Tarasbr AIsBt s APy o bRreiee SerfRdag i affeRrdio e
term nates in a downwardly extendi ng cl osure hook 346. As can,ali% be seen
i n t hosdottpryef the channebmsmberoii2s by meehanisal fastenes grangeriests i @dhgsikesdfehas a tab
relief groove 348 therein for receiving the closure tab 348 when the
cl osur e cingtredddk spsingdé@hasan upper postionody? thiatdermiinatessh eh ypstpndieguetainer lipi gur es
17 and 28). Also in various enbodi nents, a closure |lock spring 460 is
at t ached6t olr duditidnplohgitndidallylex tenliing methinareaminds riSidR;, attaghedeto hlaauppat pdrtiet ener
arrangenents or adhesive. The

462 of the closure lock spring 460.

[0065] The operation of various embodiments of the present invention will now be described

with reference to Figures 9, 11, 17-19 and 28-29. Figures 9, 11, and 17 illustrate the end effector

300 in an open position. As can be seen in those Figures, when in the open position, the closure

hook arm 346 of the top anvil plate 340 is riding on the ramp portion 444 of the closure nut 440.

When in this position, the top anvil plate 340 is pivoted to the open position. Also when in this

position, the end of the retainer arm 466 that is attached to the closure lock spring 460 is in

contact with a ramp surface 321 formed on the proximal end of the knife assembly 320. As the

knife assembly 320 moves proximally, the end of the retainer arm 466 contacts the ramp surface

321 on the proximal end of the knife assembly 320 and serves to cause the retainer arm 466 to

bias the upper portion 462 of the closure lock spring 460 downward toward the bottom of the

elongate channel 302. When the knife assembly 320 moves distally away from the retainer arm

466, the upper portion 462 of the closure lock spring 460 is permitted to spring upward to enable

the retainer lip 464 to engage the closure nut 440 as will be further discussed below. As can also
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closure |l ock spring 460 has an upper portion 462 that termnates in an
upstanding retainer lip 464. In addition, longitudinally extending retainer
armis rigidly attached to the upper portion 462 of the closure |ock spring
460. [00651 The operation of various enbodi nents of the present invention
will now be described wth reference to Figures 9, 11, 17-19 and 28-29.
Figures 9, 11, and 17 illustrate the end effector 300 in an open position.
As can be seen in those Figures, when in the open position, the closure

hook arm 346 of the top anvil plate 340 is ridjn the r n.444 of
the cl obeisesninFignres, whapyiathq epepppsitipn dhe slesyre &ahég§ tfg"%’%ﬂ wf’ﬁﬁaﬁ éffg
pivoted to the open position. Also when in this position, the end of the

r et ai negroavaB4Him theibbitdns surfacaofithd toppanvilglat¢ &lire | ock spring 460 is in
contact with a ranp surface 321 formed on the proximal end of the knife
assenbl yo(8p. TAS rdabér wikniphcrasstharwhen 3dendmifestopd@ikis rimthieyopen hesiéord of t he
retainer arm 466 contacts the ranp surface 321 on the proxinmal end of the

kni fe ags 9?9!1 ¥n ﬁ%@re@@ o) SEIVIES tHe Xs&A Tstale di§fosdbleEaraidit 466mbly SUdiiashet he
upper por Ion 46 the closure lock spring 460 downward toward the bottom

of the gl gﬂgﬂ}eﬁ}bgp%weﬁk’hg’tp%ﬁ éﬁé&h@?ﬂ@@ﬁlaﬁ oftfond2 SR PO fIRYVEifecHbS thRd | y

away frSmthe retal ner arm e upp portion 462 of the closure |ock
spring 4 ed t i u le g) ip 464 to
engage tcﬁ’é“r& l?fgi‘f{ @éth?reﬂlh r% aw%fwgvﬁg 18 &3@9 cI&g{s gmf)l aﬁhl?&i\sh can al so
22 be seen in Figures, when in t n Qo 148 i's
| ocat ed (HFecHPH ‘f‘ i Figyre 28) pryfl theg&%%\?‘g&?&gs §¢16[ ‘h‘ﬁeélgﬁ%ﬁ ‘Ssﬁ%?t#?‘ 58%6}@? MHE top
anvil plate 340. [0066] The reader will appreciate that when the end
ef f ect orclogwe nus44th Sep&impeRd-pds theickmsurequpied sdriven mogimally, the closurehgolt 7, t he
user can install a disposable cartridge assenbly 500 in the elongate nenber
302. WhéH6 bhthedinsil alosareiave 34Raifles ypothe ramp 48 ofitke ¢losuae aat 446 watif it rides into
direction, the <closure thread 406 thereon threadably drives the closure nut
440 in ttierapiuood portiondddeemidicontacts the closure tab 448. Such movement of the closure nut 440

serves to “pull” the anvil assembly 372 (the top anvil plate 240 and the bottom anvil plate 350) to

the closed position as shown in Figures 18 and 19.

[0067] As the closure nut 440 is driven in the proximal direction, the proximal end 449 of the

closure nut 440 contacts the thrust bearing 434 which forces the clutch plate 420 in the proximal

direction against the force of clutch opening spring 432. Further travel of the closure nut 440 in

the proximal direction drives the clutch plate 420 onto the tapered sections 416 of the tapered

clutch member 412 which causes the male splines 418 therein to engage the female splines 408

on the distal drive shaft portion 402. Such engagement of the male splines 418 in the tapered

clutch member 412 with the female splines on the distal drive shaft portion 402 causes the

tapered clutch member 412 and the drive gear 414 to rotate with the distal drive shaft portion

402. Drive gear 414, in turn, rotates the knife screw gear 316 which causes the knife screw to

rotate and drive the knife assembly distally (“B: direction”).
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(direction "A" in Figure 28) until the closure threads 406 di sengage the
threaded hole 442 in the <closure nut 440. See Figure 29. As the closure nut
440 is driven proximally, the closure hook 346 on the anvil closure arm 347
rides up the ranp 444 of the closure nut 440 until it rides into the

radi used portion 446 and contacts the closure tab 448, Such novenent of the
closure nut 440 serves to "pull” the anvil assenbly 372 (the top anvil
plate 240 and the botton1anvi| pl at e 350) to the closed position as shown

in Figures 18 and 19. [0067] the closure nut 440 is drIV(P 3%@
pr oxi nal00§8} eds tlmi(mﬁewésemhl)y(ﬁ%qs deipen dl!&t@llbfthet igterally extenfmegyidefats F¥Ont act s
the thrust bearing 434 which forces the clutch plate 420 in the proximal

di r ect | engazgdiertsp surfase bbthedotidmanvil platei$8rand servpio pdl thgbottqmyapyibplatesalel  of
the closure nut 440 in the proximal direction drives the clutch plate 420
ont 0 t hgowapadas figthet tlamp tHelfissod bdtiveert thp botewn atililate 368 abdthe4adridge odycauses
the male splines 418 therein to engage the female splines 408 on the distal

drive shgjt TROKLFeladb®24 oRURIKARIBGMBENE2M™EutS the tisFeans td daas 328 8nithe t he
tapered clutch nmenber 412 with the femal e splines on the distal drive shaft

portion %9% gﬁggﬁseﬁgg to, gg&g&g% @w%@m@m%&a L@ugr&»bﬁwﬁahv&uﬁ%meélél to

rotate W1 402. Drive gear 414, in turn,
rot at es r ew 3 %ﬁl tate and
i ve ¢ e PL R SREREY PPl B B RS e [%ﬁgﬁw Bae kni e
assenbly 320 is driven distall erall e bs 330
engage tCAEesPERdiag stpRle dorgring H‘éc%tcﬁé%gfﬂ tgﬁ\i?f’tito”b F‘é‘f‘ Xl @%qgntg g df i1 the
bottom anvil plate 350 downward to further clanp the tissue between the
bot t om Se¢Figups Gitla thee embgdinratsouharein gpleass gag tissapstop Fadatedfpeedandhe 324 on
the knife assenbly 320 cuts the tissue and the cans 328 on the wedge sled
326 ser \bettormanvil plate I60¢hestimpé sopuifdaobpargte avithwbe ©pSBuestaps3d4 whithdtopri ve t he
staples 534 toward the bottomanvil plate 350. As the |egs 536 of the
st apl es apdiftplatee340itd pRReftMhetissBefrom passing to far into the cartridge/anvil arrangement

beyond the innermost staples and thus serves to prevent tissue from being cut that would not be

stapled. Similarly, in those end effector embodiments that also have staple forming pockets

formed in the bottom surface of the top anvil plate 340 and no bottom anvil plate is employed,

the top tissue stops 344 are rigid enough to perform the abovementioned function to ensure that

tissue is not cut that would not be stapled. For those end effector embodiments 300° (Figures 12-

16) that employ a bottom anvil plate 350° not equipped with tissue stops, those embodiments

would rely on the top tissue stops 344 on the top anvil plate 340 to orient the tissue relative to the

staples in the cartridge 500 to thereby prevent tissue from being cut that would not be stapled.

[0069] When the knife assembly 320 moves distally, the retainer arm 466 no longer is in

contact with the ramp surface 321 of the knife assembly 320 which enables the retainer arm 466

and the upper portion 462 of the closure lock spring 460 to spring upwardly which further

enables the retainer lip 464 on the closure lock spring 460 to retainingly engage the distal end of

the closure nut 440 to prevent it from moving distally. See Figures 17 and 18. By virtue of its
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correspondi ng staple form ng pockets 358 in the bottomanvil plate 350, they
are folded over. See Figure 6. In those enbodi nents wherein at | east one

ti ssue stop 364 are forned on the bottomanvil plate 360 the tissue stops
364 cooperate with the top tissue stops 344 on the top anvil plate 340 to
prevent the tissue frompassing to far into the cartridge/anvil arrangenent
beyond the innernost staples and thus serves to prevent tissue from being
cut that would not be stapled. Simlarly, in those end effector enbodi nents

that al so have staple form ng pockets for§§g1ig tﬂ@qbott9g1€ur{acerof t he
top anvientgst st thugosneinydH A Sehiehnis ameqntachvih the tarustegaphe 454, heEtangh p; oo e
stops 344 are rigid enough to performthe abovenentioned functjion to ensure
that t #6bseevesdo retain thetclutplassomblydH A sngased withphedistaldrivershalt gortion 40¢ pidy or

enbodi mrents 300" (Figures 12- 16) that enploy a bottom anvil plate 350" not
equi ppehewinifs atsemdlie3 20tamps agdith asenetvaodiacthe etaingarmd 4641 Wfienthetkaife op ti ssue
stops 344 on the top anvil plate 340 to orient the tissue relative to the

st apl es iBmbYB20at béAaRiveRD ftfifddisebposticdMRRhowh FEEiguieridnitheiivagssaut t hat
woul d not be stapled. [00691 When the knife assenbly 320 noves distally,

the ret g&matia{ﬁgﬁ@cgfzdgeg#@a@% nhchinted wifhh@ SlonBhtt Bhdrhel Sﬁ%dé‘s?‘nﬁ@%ﬁe 321 of

the knite asse I ch enables the retainer arm 466 and the upper

ti 462 .of . t I } 4 . i . i: th
Pabl oo <R Papdylf PP TG LGl Rk B 02 i Ep! THOL G SRl bddt 1°T
engage the distal, end of. the.gcl osure t 440 t revent i.t from i,n
G oot i el (R riews ot GerOR S0l Biragsent B R Rl Pt
cl osure nut 440 which is in contact with the thrust bearing 434, the
r et ai nedrive phaft#2. Fer ample when therknifs @ssembbcH 0dsacbanity digtbmesiqositiandnd h ¢ he

distal drive shaft portion 402 until the knife assenbly 320 once again
r et ur ns attivatasteasensar3é3 rthe edntest system GEuhousdd within itlee hanidfecd conddbanerngtically has
been driven to its final distal position as shown in Figure 17, it activates
a convegletrseniad drbensabdr 600 thereinaamt] ¢3ds8 tiodrivieatafipdriion 40 endkofegatesy ohannel
302 and signals the

reverse direction (e.g., move in the proximal “A” direction). In various other embodiments, the

control system 610 may simply stop the drive motor 600 and then require the surgeon to activate

a button 30 to cause the motor 600 to reverse. In still other arrangements, the control system 610

may institute a predetermined timed delay between the time that the reversing sensor 313 is

activated and the time that the motor 600 is reversed.

[0070] As the knife assembly 320 moves in the proximal direction on the knife screw 304, the

closure threads 406 on the drive shaft 402 begin to screw back into the threaded hole portion 442

in the closure nut 440. During this process, the ramp surface 321 of the knife assembly 320

again contacts the end of the retainer arm 466 which serves to bias the upper portion 462 of the

closure lock spring 460 toward the bottom of the elongate channel 302 to permit the retainer lip

464 to disengage from the distal end of the closure nut 440 thereby permitting the clutch opening

spring 432 to bias the clutch assembly 410 and closure nut 440 distally. As the closure nut 440

moves distally, the closure hook 346 on the top anvil plate rides up the ramp 444 on the closure
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control notor to stop driving the drive shaft 402. See Figure 2. Those of
ordinary skill in the art wll understand that a variety of different
control arrangenents could be enployed to control the drive shaft 402. For
exanpl e, when the knife assenbly 310 reaches its distal-nbst position and
activates the sensor 313, the control system 610 housed within the handle 6
could automatically reverse the drive notor 600 therein and cause the drive
shaft portion 402 and knife screwto reverse direction (e.g., nove in the
proximal "A" direction). In various other enbodi nents, the gontrol system
610 may netiungil the stospremibd4f} legehenthe e P itigndvhenein thesdesuretab HAS sontgrivihet o
activate a button 30 to cause the notor 600 to reverse. In still other

ar r angembntlief gidowe o8 the tapysivi plabd 40 andythd ¢lesuire uited48 nprvestheanyil asemblyned
del ay between the time that the reversing sensor 313 is activated and the
time t haho fiRe BRINQPosHIBN. Assct@idaroneshtiohdl @didbr Ascontaet Xii it enomsted vithyn B20 noves
in the proximal direction on the knife screw 304, the <closure threads 406

on the driV&aehabbribR30568ihe elongfe CRMBIEIDE fbflefisihd WhtMitRatedrd 1t @4@RIiA T ON
442 in‘the closure nut 440. During this process, the ranmp surface 321 of

he kni . i . whi ch
the kni Elga (%)?IZ Eg%?tﬁ%n %%8M1{he%%ﬂlggé g'nfo{({?ﬁo &nde o EtBﬁ §&t ﬁgﬁk%_rz. arm 466 IC

serves t portion e closure |ock Spring 460 toward

the bottg f the,.el ongat e channel 2 to permt the retainer |j 4. t0

di s enga&;@%foﬁ‘lst“l”f’écaé‘?(&q’&ive’é”nvd‘"&y ({fﬂé‘peé?% 51??%(/ % B{m‘fﬁfé‘“%%“té%‘é%y % éé %mP 't%?%dg t he
clutch openin%ﬁgfpring 432 tq _bias the clutch ass%gghx 410, an CLPsure nut
440 di stapewer tredrivgeshalt pation 42 Forgmampls,iayagpus emhogdimenig when g closwgok 346
on the top anvil plate rides up the ranp 444 on the closure 25 nut until the
cl osur e tigger I3 acwacHabattipalrapein hosiser ofthovinstrementtlQethe mpdern ¢00maay 448
contacts the tab relief groove 348 in the top anvil plate 340 and the

cl osur e comimeddkQherawee desveibedhvliobing peoeads] W thBd 2ertsor 3 1é nepydie usebintthoelongdtesecond
conventional sensor or contact 315 is nounted within the proximl end

porti on cRmelbhembe 30D angabewhbaths elosk@ Auf 404 16 Afived intd1ehe cldied posidarr € nut 440

isin
(shown in Figure). When the third sensor 315’ senses that the closure nut 440 is in that position,
the sensor 315’ may cause the motor 600 to stop rotating. Thereafter, if the surgeon is satisfied
with the clamping of the tissue in the end effector 300, the surgeon may actuate the firing trigger
20 or other actuator arrangement to activate the motor 600 to rotate the drive shaft 402 which
drives the knife screw 304 in the above-mentioned manner.
[0072] It will be appreciated from the foregoing discussion, that various embodiments of the
present invention represent vast improvements over prior surgical cutting and fastening end
effectors and cartridges to be used with such instruments. In particular, various embodiments of
the present invention enable different cartridge configurations to be used in the same end
effector. Other features of at least some of the embodiments of the present invention involve the
provision of staple cartridges that are more economical to manufacture and which require lower

firing forces to be generated by the instrument to cut and staple tissue. In addition, another

feature of various embodiments of the present invention provide end effectors that can be used to
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t he open position and comruni cates with the notor to cause it to stop. See
Figure 2. [00711 As indicated above, a variety of different notor/control
arrangenents may be enployed to power the drive shaft portion 402. For
exanpl e, in various enbodi nents when the closure trigger 18 is actuated,
that is, drawn in by a user of the instrunent 10, the notor 600 may

commence the above descri bed closing process. Athird sensor 315 may be
used in the elongate channel nenber 302 to sense when the closure nut 404
has noved into the closed position (shown in Figure). Wen the third sensor
315' serferestedlyeplopstaples dnfp shieltissug otilizing firingfrcep dut areggneraly owes hapgr 315"
may cause the notor 600 to stop rotating. Thereafter, if the surgeon is

sat i sf i ebosefirinp fores requradibrycpt Efastisemetprissend dffectoharramgdmeftsect or 300, t he
surgeon may actuate the firing trigger 20 or other actuator arrangenent to
acti vat o013 noiyQatenl)Publicakioh,adr énfoliatidh] ivievimiwdrtin SO0, thdtiic buid drbeves the knife
screw 304 in the above-nentioned manner. [00721 It will be appreciated from
the for agQirstidated B¢ LSRR hebddls iNeIrpIbied BEORMINTER Re Sftedtiat tIRY iB8&PbratedVent i on
represent vast inprovenents over prior surgical cutting and fastening end

ef T Ct Ot A AGAI EAHIFS fifh B6sutdd QML SHEMeh @I Bl Stosked RALL Cht! AT

various e Inents o pres invention enmable different cartridge
configurations.to be used i he. same end ..effector. Other features of at
east sddh BrFisBedfatanratthbe fisTRas FLeelifivy TRt bRl BrSes AD
provisionﬁﬁf,sta | e Qartridggg thq; are nore econom cal to manufacture and
whi ch r &§0iiceng pial in¢arporgtef Bereuby r5TeinCeener at ed by the instrument to cut
and staple tissue. In addjtion, another feature of various enbodi nents of
the pred®idli rheinveatiorpwhich deintendedsiprbe praseated in apt todx copstived ds timitedto the
repeatedly deploy staples into thick tissue utilizing firing forces that are
gener al Ipprticolseembédiments disslosdd. rThegnfbodinentsapethierefate lny bateghelad bis tlaseativei or
end effector arrangenments. [00731 Any patent, publication, or infornmation,
i N whol eather than festrittive. Idriatisnssaniddhbtgeb fhay be made by others without departing from

the spirit of the present invention. Accordingly, it is expressly intended that all such equivalents,
variations and changes which fall within the spirit and scope of the present invention as defined

in the claims be embraced thereby.
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i ncorporated by reference herein is incorporated herein only to the extent
that the incorporated naterial does not conflict with existing definitions,
statenents, or other disclosure material set forth in this docunent. As
such the disclosure as explicitly set forth herein supersedes any
conflicting material incorporated herein by reference. [00741 The invention
which is intended to be protected is not to be construed as limted to the
particul ar enbodi nents discl osed. The enbodi nents are therefore to be
regarded as illustrative rather than restrictive. Variations and changes
may be fAdAdMPy ot hers without departing from the spirit of the present

i nvention. Accordingly, it is expressly intended that all such equival ents,
vari at i Wist sndaimlediyes which fall within the spirit and scope of the present
invention as defined in the clains be enbraced thereby. 27 CLAIMS Wat is
claimed is: 1. A didigessdk gaslt aptriige dorta sudgeal tutting asdi fagicomlg insttunieny s@dd
fastening instrunment, said staple cartridge, conprising: a cartridge body

oper abl y.31RRRkiDGodpidipg:al i ty of staples therein; a disposable anvil
supporte? relativé to said cartridge body such that said di sposable anvil

is novabl e bgtcx\ﬁg%amggjgg&gbl?gg&édgg{‘gs%\é]ﬁgggxb@tag%tﬂ;gggiﬁyrface of said

di sposabl e anvi cen of said cartridge body and an

iti wh int bot t f . sai i . i d
by Poom sond PESlr S-S RANG P 6H S B fo LRATRAN S B e
i nserted thg%ggetmeen; anﬂ_

at, | east one tjissue.stop on.said . di sppsable anvil
for cont'BEPYFE batween dcpsedipqsitiph afein 3 atiom %uﬁ%‘:%%fstaﬁﬂq@ﬂs? 8@“‘5 'St he
di sposabl e anvil and the top surface of said cartridge body to orient the
adjacent a top surface of said cartridge body and an open position wherein the bottom surface of
said disposable anvil is spaced away from said top surface of said cartridge body to permit tissue
to be inserted therebetween; and
at least one tissue stop on said disposable anvil for contacting the tissue inserted between

the bottom surface of the disposable anvil and the top surface of said cartridge body to orient the

tissue relative to the staples supported within said cartridge body.

2. The disposable staple cartridge of claim 1 wherein said disposable anvil is

fabricated from thin deflectable plate material.
3. The disposable staple cartridge of claim 1 wherein a plurality of staple forming
pockets corresponding to said plurality of staples in said cartridge body are formed in said

bottom surface of said disposable anvil.

4, The disposable staple cartridge of claim 1 wherein a proximal end of said

disposable anvil is attached to a proximal end of said cartridge body by at least one spring.
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tissue relative to the staples supported within said cartridge body. 2. The
di sposabl e staple cartridge of claim| wherein said disposable anvil is
fabricated fromthin deflectable plate material. 3. The di sposable staple
cartridge of claiml wherein a plurality of staple form ng pockets
corresponding to said plurality of staples in said cartridge body are forned
in said bottomsurface of said disposable anvil. 4. The di sposabl e staple
cartridge of claim1l wherein a proxinmal end of said disposable anvil is
attached to a proximal end of said cartridge body by at |east one spring.
28 5. The disposable staple cartridge of claiml| wherein said at | east one
tissue stop conprises a first tissue stop protrudi ng downwardly from one
| at eral sides.of SHiedligposabbssiplecartridge of elaigh g“@é’@bh@l atdeastona USSR r udi ng
downwardly froma second | ateral side of said disposable anvil. 6. The
di sposakinipristaplift Gaut siof peotaiding dowmwhrdif omi anedaterd] sidpofaid dispsafle amiild
di sposabl e anvil is adapted to matingly engage a rigid top anvil plate on
the sur g CRlecGi tissistdprotrhidink ABWAGaldRstrét ARBdond Taterhhsidélofqanbdibyosatde apl e
cartridge of claim6 further cConprising a stiffener rail extending al ong
each Ia&ggpl side of said disposable anvil. 8. The disposable staple
cartridge of claim1l wherein said disposable anvil has a longitudinally
extending slot portion therein to enable a portion of a knife assenbly of
the surgical cutting and fastening instrunment to protrude therethrough such
that |ateral extending ide tabs, on the knife assenbly serve to defl ect
the di sposabfe anih ‘ﬂf ¢istaplp Barfréf%eé’gf’lia%g"Y;‘Fre‘%%ﬁ‘%%(?aﬁ“ffg‘?eo‘géaﬁody as the
kni fe assenbly is driven through said cartridge_body and said .

disposable anvil is adapted to matingly engage a rigid top anvil plate on the surgical cutting and

fastening instrument.

7. The disposable staple cartridge of claim 6 further comprising a stiffener rail

extending along each lateral side of said disposable anvil.

8. The disposable staple cartridge of claim 1 wherein said disposable anvil has a
longitudinally extending slot portion therein to enable a portion of a knife assembly of the
surgical cutting and fastening instrument to protrude therethrough such that lateral extending
guide tabs on the knife assembly serve to deflect the disposable anvil toward said top surface of
said cartridge body as the knife assembly is driven through said cartridge body and said

longitudinally extending slot in said disposable anvil.

9. The disposable staple cartridge of claim 1 wherein said disposable anvil is

fabricated from sheet metal material.
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| ongi tudi nally extending slot in said disposable anvil. 9. The di sposabl e
staple cartridge of claiml wherein said disposable anvil is fabricated
fromsheet netal material. 29 10. The di sposable staple cartridge of claim1l
further conprising a plurality of staple drivers operably supported in said
cartridge body, each said staple driver supporting at |east one staple

t hereon and bei ng novably supported within said cartridge body such that
when contacted by a driven wedge cam of the surgical cutting and fastening
instrument, each said staple driver drives the stargl es sugporlt ed thqr eon
into form ngl&Gont Bretdisosable spple grtsjsige A6 plaim b frther ¢qmpriginga pluraltyof sieple o o
surgical cutting and fastening instrunent, said end effector, conprising: a
channel diieers operablpsupporred insaid catttidgehzrsly eeach said plapleidsiverofupperéing at lgast ane
cutting and fastening instrunment, said channel further having a distal end
and bei ngple @itkdofane Being nsovablgrstipported ivsthissabl ertsitlgpbedycach thatigben tantasiad; a
rigid top anvil plate having a distal end and a proximal end, said proxinal
end pi vg} aliliven WHR!cER drtheSquk gl coXingBhd RB@niA itstrusheft) aauhashidartplddrivey

sel ectively pivotable between an open position wherein said distal end of
said top. i ' ' ' lwi i PhisSR innel to permt
a di spoggg#éhésitg%%ﬁggﬁ%ﬁg%}géq %mb%ﬂgglgg g%\%?ﬁﬁ%{%%ﬁgﬂgﬁﬁﬂﬁ and a cl osed
position wherein said top anvil plate is adjacent to the staple cartridge
seated within the channel in response to opening and cl osing forces,
respectively, applied,thereto froma drive stem .supported. in,t sur gi cal
cutting and fhst eAnfBd F&%?flf%%qug'gaiCH“W@P@¥%SE?B'“§HWﬁ'p"lﬁ“i@%‘déaﬂieﬂgﬁi?red to
mate with a disposable anvil plate associated with the disposable staple
cartridgempesiigd within the channel;

a channel having a proximal end attachable to a portion of the surgical cutting and
fastening instrument, said channel further having a distal end and being configured to support a
disposable staple cartridge therein;

a rigid top anvil plate having a distal end and a proximal end, said proximal end pivotally
coupled to said proximal end of said channel and being selectively pivotable between an open
position wherein said distal end of said top anvil plate is away from said distal end of said
channel to permit a disposable staple cartridge to be seated within said channel and a closed
position wherein said top anvil plate is adjacent to the staple cartridge seated within the channel
in response to opening and closing forces, respectively, applied thereto from a drive system
supported in the surgical cutting and fastening instrument, said rigid top anvil plate configured to
mate with a disposable anvil plate associated with the disposable staple cartridge seated within
the channel;

a knife assembly operably supported in said channel and coupled to the drive system of

the surgical cutting and fastening instrument to drive said knife assembly from said proximal end
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a knife assenbly operably supported in said channel and coupled to the drive
systemof the surgical cutting and fastening instrunent to drive said knife
assenbly fromsaid proximal end 30 of said channel to said distal end and
return said knife assenbly to said proximal end of said channel; and a
wedge sl ed associated with said knife assenbly for travel therewith, said
wedge sled oriented to actuate staple drivers in the disposable staple
cartridge seated in the channel when said knife assenbly is driven from
said proxi mal end of said channel to said distal end of said chann | . 12.
The endoffdiddtaonel o6 said distal and anghretuen spidknife assegibdy toigidaRtaximp) egd of pa

| east one top tissue stop forned thereon to orient tissue cl anped betmeen

t he di sppaablt endanvil plate and the disposable staple cartridge seated in
said channel relative to staples supported within the disposable staple

cartridge. 13wedfesi@sbs&istesivith saill kelf@hsserhBlyvibekBiehtheleevith sidsatddesiainvyi |
menber has at | east one bottomtissue stop fornmed thereon and wherei n one

of said ﬁEntL@ﬁ)sﬂtctug{éestaIp@é)dr}l4e§§1‘r\%§31@;ﬂ§abl€Qﬁﬁl@%%%ets@ate&mh@@lﬁénﬁﬂﬂWlie?ns ue stop

on the di Sposab e anV| ate and i's in abutting contact therew th when the

di Sposaﬁ%{ﬁ#& & s]s_ édn\df% rc?’?galggftﬂgﬁﬁ%}wg ofhYd +hawa<9ttgs£3 QistaFefd ¥&didM thin

sai d he en erein a portion of said
kni fe assenb]y protrudes t hrough an eIongated slot in the disposable staple
cartrldﬁgm§€%ted wi thin said channel and another portion of said knife
assenbly protruding through another elongated slot in the disposable anvil
pl ate associated with the disposable staple cartridge when the di sposabl e

anvil 31
12.  The end effector of claim 11, wherein said rigid top anvil plate has at least one top

tissue stop formed thereon to orient tissue clamped between the disposable anvil plate and the
disposable staple cartridge seated in said channel relative to staples supported within the

disposable staple cartridge.

13.  The end effector of claim 12 wherein the disposable anvil member has at least one
bottom tissue stop formed thereon and wherein one of said at least one top tissue stops
correspond to each bottom tissue stop on the disposable anvil plate and is in abutting contact
therewith when the disposable staple cartridge and disposable anvil plate are received within said

channel.

14.  The end effector of claim 11 wherein a portion of said knife assembly protrudes
through an elongated slot in the disposable staple cartridge seated within said channel and
another portion of said knife assembly protruding through another elongated slot in the

disposable anvil plate associated with the disposable staple cartridge when the disposable anvil
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plate is in the closed position and said knife assenbly is being driven from
said proximal end of said channel to said distal end of said channel. 15.
The end effector of claim 14 further conprising at |east one deflector tab
on said another portion of said knife assenbly, each said deflector tab
forcing the disposable anvil plate toward the di sposable staple cartridge
when the knife assenbly is driven fromsaid proximal end to said distal
end. 16. The end effector of claim 1l wherein said rigid top anvil plate is
sized to retainingly fit between stiffening nidggs 3n the dis oiabbefanvil
pl ate. phate ininghe plosednasition apd said kpife asgefably &y beingdrrypndegm Eﬁ‘ji‘ﬂ%g“ ¥4 ©
fastening instrunment, said staple cartridge, conprising: a cartridge body
operablyﬁéummodﬂbwgddbpﬂanébfﬁwfdﬁn@ﬂaples therei n; di sposable staple
form ng neans attached to said cartridge body such that disposable staple
form ng neans is novabl e between a cl osed position wherein a bottom surface
thereof is adjacent a top surface of said cartridge body and an open

posi tion whejgi n TREedaitfeeidr sEElhiat &4 fhhhe&@i%rﬁin@@ﬁ&ﬁﬁlo@eﬂé%lt(& thtosmsaiy means
is spaced away fromsaid top surface of said cartridge body to permt

L ssue LRoRe ﬁ)igﬂﬁ)‘ﬁrotfes‘ﬁg WAt ERERBECBich A deNETats PBnEBRISsOSa IRk IlapOSabl e

stapl e nmeans contacting the tissue inserted between the bottom

surface, of e dis abl e st apl ] .ng. . urfac sai d
cart i ag sty GO SREme Rl el s Mol TR RLANE ahlfh R B chAGRaL B PF T
said cartrlgge body. 32 18. The di sposable staple cartridge of claim17
wher ei n&$4dgREIYsabl e staple forming means conprises a deformabl e anvil

pl at e.

16.  The end effector of claim 11 wherein said rigid top anvil plate is sized to

retainingly fit between stiffening ridges on the disposable anvil plate.

17. A disposable staple cartridge for a surgical cutting and fastening instrument, said
staple cartridge, comprising:

a cartridge body operably supporting a plurality of staples therein;

disposable staple forming means attached to said cartridge body such that disposable
staple forming means is movable between a closed position wherein a bottom surface thereof is
adjacent a top surface of said cartridge body and an open position wherein the bottom surface of
said disposable staple forming means is spaced away from said top surface of said cartridge body
to permit tissue to be inserted therebetween; and

tissue stop means on said disposable staple forming means for contacting the tissue
inserted between the bottom surface of the disposable staple forming means and the top surface
of said cartridge body to orient the tissue relative to the staples supported within said cartridge

body.
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19. The di sposabl e staple cartridge of claim 18 wherein said defornmable
anvil plate has staple form ng pockets therein that correspond to staples
within the staple cartridge. 20. The di sposable staple cartridge of claim 17
wherein said disposable staple formng neans is attached to said cartridge
body by at |east one biasing nenber that biases said disposable staple
formng neans to an open position. 21. An end effector for a surgical
cutting and fastening instrument constructed for use in connection with at
| east one of a plurality of staple cartridge bodies that each have a common
| engt h and wherein each staple cartridge body operably supports a plurality
of staples therein that are aligned in at |east one first |line of staples
and has at | egst URedispiable saplraasidgaifataid 17 vdreeain sdid disporablerstaplf f ect or
further being constructed for use with at | east one other staple cartridge
body of fo 3l BginsRbipAsKrmablsvFbRR @ car tridge bodies that are each
equal in length to the common |ength of the staple cartridge bodi es and
each operably supports a plurality of other staples therein that are
aligned in at |east one other line of other staples that is |onger than the

lines of staples_jn,the staple cartri .badi es, .saj. .

conpri si ng: iﬁ el ghﬁﬂ'@%"%ﬁ'ﬁﬁﬁ@ﬁ Cﬁ&f‘é% Ocal%fa mﬂg @leb%l?? |lgrqg%g“ ﬁ%gegfg‘hﬁg?tgal
cutting and fastening _instrunent, said el ongate. channel being, configured to
support hanstaple foraving prekets therein it eorregpend th SEPles W H‘tg? ﬁtéPle§f"§‘g‘Fgé" cartridge
bodi es therein; 33 atop anvil plate pivotally coupled to said el ongate
channel and novabl e between open and cl osed positions in response to
opening and cl osing forces, respectively, applied thereto from a drive

syst em supporbed iThe Hisposabilegtaphe cadritigd ofeplamd 7fveler@nisaid dispssablerstaple sai d t op
anvil plate having at |east one top tissue stop associated therewith

conf i gurgghih® meARNS htdcBedMio Aiddartidgsbodyy at Rhstldne bidsig heenstied Bfat BRSRGhidt ed
with one of cartridge bodies when said cartridge body is seated

disposable staple forming means to an open position.

21.  An end effector for a surgical cutting and fastening instrument constructed for use
in connection with at least one of a plurality of staple cartridge bodies that each have a common
length and wherein each staple cartridge body operably supports a plurality of staples therein that
are aligned in at least one first line of staples and has at least one tissue stop associated therewith,
the end effector further being constructed for use with at least one other staple cartridge body of
another plurality of other staple cartridge bodies that are each equal in length to the common
length of the staple cartridge bodies and each operably supports a plurality of other staples
therein that are aligned in at least one other line of other staples that is longer than the lines of
staples in the staple cartridge bodies, said end effector comprising:

an elongate channel attachable to a portion of the surgical cutting and fastening
instrument, said elongate channel being configured to support any one of the staple cartridge

bodies and other staple cartridge bodies therein;
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within said el ongate channel to orient tissue relative to the |ines of
staples therein, said at least one top tissue stop further configured to
orient tissue clanped between the top anvil and one of the other staple
cartridge bodi es when said other cartridge body is seated in said el ongate
channel such that said at |east one top tissue stop orients the tissue
relative to the at |east one other line of other staples in said other
staple cartridge body; and a knife and staple driver assenbly operably
supported in said elongate channel and configured to receive forward
driving and rdopaniimjatepivotally corplad tohseidiglongatehsnnelprt mppable Beiwgercenencut t i ng
and fastening instrunent such that when said knife and staple assenbly is
driven dndrivaedpositivas in spomse toarperitigiand tlosing fiolcasf fespdctively sapphettheattd faeneby
and stapled by staples supported in the cartridge seated in the elongate
channel .a d@ve system supported in the surgical cutting and fastening instrument, said top anvil plate

having at least one top tissue stop associated therewith configured to cooperate with at least one

of the tissue stops associated with one of cartridge bodies when said cartridge body is seated

within said elongate channel to orient tissue relative to the lines of staples therein, said at least

one top tissue stop further configured to orient tissue clamped between the top anvil and one of

the other staple cartridge bodies when said other cartridge body is seated in said elongate channel

such that said at least one top tissue stop orients the tissue relative to the at least one other line of

other staples in said other staple cartridge body; and

a knife and staple driver assembly operably supported in said elongate channel and
configured to receive forward driving and reversing motions from the drive system of the
surgical cutting and fastening instrument such that when said knife and staple assembly is driven

forward, the tissue clamped in the end effector is severed thereby and stapled by staples

supported in the cartridge seated in the elongate channel.
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