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Field of the Invention

[0003] The present invention relates in general to surgical stapler instruments that are
capable of applying lines of staples to tissue while cutting the tissue between those
staple lines and, more particularly, to improvements relating to stapler instruments
and improvements in processes for forming various components of such stapler

instruments that accomplish firing with multiple strokes of a trigger.

Background of the Invention

[0004] 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. Consequently, significant development has gone into a range
of endoscopic surgical instruments that are suitable for precise placement of a distal
end effector at a desired surgical site through a cannula of a trocar. These distal end
effectors engage the tissue in a number of ways to achieve a diagnostic or therapeutic
effect (e.g., endocutter, grasper, cutter, staplers, clip applier, access device, drug/gene

therapy delivery device, and energy device using ultrasound, RF, laser, etc.).



10005] Known surgical staplers include an end effector that sinultaneously
makes a longitudinal incision in tissue and applies lines of staples on
opposi ng sides of the incision. The end effector includes a pair of
cooperating jaw nenbers that, if the instrunment is intended for endoscopic
or | aparoscopic applications, are capable of passing through a cannul a
passagewass) One oKnbive spegicalstablersincladean ersd effectaxpha simwltanlebmt@emlalmsimg at
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whi ch, when driven distally, pass through openings in the staple cartridge
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advant ageousbammg@\na adleagtlt%tlat@ﬂanyls ed 86wk bff stapiés. TBE beBjawihembey, a
clinician is able to ¢ ose t he jaw nenbers upon tissue to position the
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surgi cal t 0oPWPPOHHIS %§%B]@§FQ/%If%¢tBWIfW§éRféIPC%?P les tapreed the@pwiF1 One specific
advant age of being able to close upon tissue before firing is that the

clinici aeosj s abl eAﬁl(bxmbiefoa\/du?gledl seplteseiobt: fohaiddsbepiclegplicationsdsat i on for
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[0007) One specific advantage of being able to close upon tissue before firing is that
the clinician is able to verify via an endoscope that the desired location for the cut has
been achieved, including that a sufficient amount of tissue has been captured between
opposing jaws. Otherwise, opposing jaws may be drawn too close together, especially
pinching at their distal ends, and thus not effectively forming closed staples in the
severed tissue. At the other extreme, an excessive amount of clamped tissue may

cause binding and an incomplete firing.

[0008] Generally, a single closing stroke followed by a single firing stroke is a
convenient and efficient way to perform severing and stapling. However, in some
instances, it would be desirable for multiple firing strokes to be required. For
example, surgeons are able to select a length of staple cartridge for the desired length
of cut from a range of jaw sizes. Longer staple cartridges require a longer firing

stroke. Thus, to effect the firing, a hand-squeezed trigger is required to exert a larger



stroke. Thus, to effect the firing, a hand-squeezed trigger is required to
exert a larger 2 force for these |longer staple cartridges in order to sever
nore tissue and drive nore staples as conpared to a shorter staple
cartridge. It would be desirable for the amount of force to be | ower and
conparable to shorter cartridges so as not to exceed the hand strength of
some sur geondgorce fordhise longar staplnsarttidges amerdentotsefermoredissua and drive nicae ger

staple cartri s, may becone .concerned t hat bindi r.o | function
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mechani smthat allows a firing trigger to be stroked nultiple tinmes, as
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firing strokes woul d have advant ages, some features of a single firing

d , ! ;
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firing trigger. any spfing bias on e single-stroke firing trigger
assi sts in relosaetand giringhetidan Mercdvenythe rechenidg efdchatian reliek upomditooghedccur s,

the surgeon may urge the firing. trjgger qutward to effect refraction since
the firing tﬁ%g@ﬁ_%r@m@ma&&fq 90%_&%511%%t&hstl@&1%{°ﬁ??,rw%ﬂﬁ§e%Pﬁ%ﬁ 111 By
contrast, th%né&ﬁﬁahﬁhgth%&é Jriehis Bustihér@8RE té Sccd Redle toopBdi&. firing
mechani sm during return strokes. Wi le a retraction bias force is
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Consequently, a significant need exists for a surgical stapling instrument
[0010] While these multiple firing strokes would have advantages, some features of a

single firing stroke have advantages as well. For instance, a single-stroke firing trigger
may be directly coupled to the firing mechanism even during release of the firing
trigger. Thus, any spring bias on the single-stroke firing trigger assists in retracting
the knife from the end effector. If binding occurs, the surgeon may urge the firing
trigger outward to effect retraction since the firing trigger is directly coupled to the

firing mechanism.

[0011] By contrast, the multiple-stroke firing trigger is uncoupled from the firing
mechanism during return strokes. While a retraction bias force is advantageously
incorporated to retract the knife from the staple applying assembly, this retraction
force needs to be prevented from performing retraction of the knife before full firing

travel is achieved.

[0012] Consequently, a significant need exists for a surgical stapling instrument
having a multiple stroke firing mechanism that automatically retracts after full firing

travel yet does not inadvertently retract between firing strokes.



having a nultiple stroke firing nmechanismthat automatically retracts after
full firing travel yet does not inadvertently retract between firing
strokes. Brief Summary of the Invention [00131 The invention overcones the
above-noted and ot her deficiencies of the prior art by providing a surgical

stapling and severing instrunment that advantageously incorporates a

mul ti pl wmt hat actuates a |long end effector without
undue manual force required by a surgeon. A firing nenber that transfers the
firing dopyjce to trhe iprdtieh beatsned the Aboveinvidd shduithaarR fitieneissbBthe bHor
retraction. To avoid _ retraction between firing strokes, an anti-backup

mechani sm bi A8dYRevidingiafyrgieatsaplingpnd sey enngiasigument shat jady aagegestuni sm  An
e bl ) i . .
Fesponds 15 HefiRRerEARAIE BRgRE Rhle il aRBE b, Bl G DB O

anti - backup nadeasenustfreategiredby dairgédie Af firingigenibebbat tarskers tlerfiring. [ 00141

In one aspect. of the invention, a.surgical instrunment has an end effector

that incl udd¥es tasbe gnd sffectorgs graximalinbiasad tg dssist b repEcton-yIoavokkbned anvi |
that hold a . i cl ARt {1 rﬁ?ﬁ}%% ses
stapling and%stga\?{é?? P\ég}a%%ﬁ hgﬁgrsrggl%stl ssueﬁdc%%ﬁ]ref%%%r?{eg ngﬁ?ﬂsem S e%tlg%/}el y
engages a pawthenmntleased pgdimmgtmevhtuismt Ae ahfitbackpprelehsr mechadisat @inkigtenbve t he
firing menmber .in a serjes.of firing strokes.of a fifping frigger.

Aut omat i cal | WMP%C&?% © fnyeptien T‘ﬂ?%’{dééo P o @gg’mg %E%bwev_er
tipping tot H?saﬁl‘i‘r{goﬁ@‘Hht@-%hélfupareﬂegéé'?h&%aﬁkﬁts% R4t tROfIARS hieBAckiWR1 AgGHani sm
that is biased to a nonperpendi cular binding state against the firing
menber. The anti-?r?ckug rel ease |lever is .ca]dmred into this position in

respons@t% the f i} PR RETHOL NS BEFHORHFHGICRUPFTHTEYLAgS 1 SRAEFICCIBENH] These
and ot her objigaides Wk FORANMRERTHIAnd 1R RRDGMY ataURALNON 15 8bld Lfagiade
apparent fromthe acconpanyi ng draw ngs and thé description thereof. Brief
Descri pti on eoértitidge afd glangsti§s0e. 1B fiing memberranses stppingandspyeringhdfth ar e

i ncorporated jn and constitute art of. this specification, illustrate
enbod nent 5. SRR Tpe A TbTE mastan gty wreres neev il Fleetmet ST on of
the inventi omdfiigmeRe¥eo didislly MevEIMe Frin@ It ih RséR oTfirinBStroRdE@di ment s
gi ven bel ow, serve to explain the principles of the present Invention.

[0017] FI G firing teigger ghutomatieal i reiventionrs laribiated byas eatigbecup aelagseilewgt and
severing

tipping to the perpendicular a locking plate of an anti-backup mechanism that is
biased to a nonperpendicular binding state against the firing member. The anti-backup
release lever is cammed into this position in response to the firing member

approaching full firing travel.

[0015] These and other objects and advantages of the present invention shall be made

apparent from the accompanying drawings and the description thereof.

Brief Description of the Figures

[0016] The accompanying drawings, which are incorporated in and constitute a part
of this specification, illustrate embodiments of the invention, and, together with the
general description of the invention given above, and the detailed description of the

embodiments given below, serve to explain the principles of the present invention.

[0017] FIG. 1 is a right side elevation view of a surgical stapling and severing
instrument (traction biased pawl) in an open (start) condition, with a shaft partially cut

away to expose a closure tube and firing rod.
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instrunent (traction biased paw) in an open (start) condition, with a shaft
partially cut away to expose a closure tube and firing rod. -4 100181 FIG
2is aleft side elevation view taken along line 2-2 in |ongitudinal cross
section of an end effector at a distal portion of the surgical stapling
instrument of FIG__ 1. 100191 FIG 3 is a front perspective view of the end

ef fect o8 FI G FIG1dExleftsidg eleyatign yieytakenalong/bne 220n dengitudinalgress an

i npl enent porti f i cal .St apli i i FI G
1100211 Fi oot gBan eRE T A% o AR AE B RY R NSRS T
effector of ALG 3 of the surgical instrument of FIG 1, the section
generally taken along lines 5-5 of FIG 3 to expose portions of a staple

cartri dgg,put al S%‘I@f’%isc%fr%g &fegb?gétlafe:\né% Bg{haghg Pﬂ“ect%p@f Fiefgi tudinal

centerline. [0022 evation view in section of
the end effector of FIG 5 after the firing bar has fully fired. 100231
FIG 7 ilw9204 |eft dilGet i anassnestivey cxmloded Yigw of ap dmplegrent prstieq phthe sprgicahpl i ng

and severing.l LA BRREQS i ; | eft handl e housi ng renoved.
100241 FI G gtak’gﬁéa per s%ré‘g }n\'sfier@ng}(t&‘@gg(gdﬁvi ew of the handle of FIG 7.

100251 FIG 9 is a_perspective view froman elevated, aft, |left vant age
poi nt ofl*%the | i nkdd. ? depietriadeft side elevatinn view impgctian of theread gbigefreofIG-G. 7.

100261 FI G ' det al ' ' ' | ack of
the firing Rosledufiefiftmdil i Feos, B St dadthliffelln e b EE o700 01 o
views in cro$Gseatéxposgportons dfia stapdécaririige bupalgn depditiigl thafiriag ®hr 416z r anped
central track of the, linked rack and the pawl of the firing nmechanism and
addi ti onal | y tRelghgifylinalgentedlingy t rj gger, bi asi ng wheel and ranp of the
traction biasing nechanism depicting a sequence during a firing stroke.

[ 00281 Kdof3) 15 i s FaGré diiets adeft sidevirvation wiewen geetibn af the efdld séfsctendl FIG. 50
expose a distal _ partion of aﬂ gnti - backup nechani sm (|l ateral kick-out type)
in a |l ocked @%ﬁ"diht:%élﬁgibﬁrh"csrfé %{iFg cal stapling and severing instrunent of
FIG 1. [00291 FIG 16 is a perspective viewfroma top, aft, right vantage
poi nt ofjeetsne anti FIG. 7 is a left side elevation view of the handle of the surgical stapling and

severing instrument of FIG. 1 with a left handle housing removed.
[0024] " FIG.8isa perspective, exploded view of the handle of FIG. 7.

[0025] FIG. 9 is a perspective view from an elevated, aft, left vantage point of the

linked transmission firing mechanism of the handle of FIG. 7.

[0026] FIG. 10 is a detail left side elevation view of the linked rack of the firing

mechanism of FIG. 9.

[0027] FIGS. 11-14 are left side elevation views in cross section generally along the
longitudinal axis of the ramped central track of the linked rack and the pawl of the
firing mechanism, and additionally showing the firing trigger, biasing wheel and ramp

of the traction biasing mechanism, depicting a sequence during a firing stroke.

[0028] FIG. 15 is a right-side elevation view partially disassembled to expose a distal
portion of an anti-backup mechanism (lateral kick-out type) in a locked condition in

the surgical stapling and severing instrument of FIG. 1.

[0029] FIG. 16 is a perspective view from a top, aft, right vantage point of the anti-

backup mechanism of FIG. 15 with the anti-backup cam tube removed.
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backup nechanismof FIG 15 wth the anti-backup camtube renoved. -5 [00301
FIG 17 is a right-side elevation view partially disassenbled to expose a
distal portion of an anti-backup nechanismin an unl ocked condition in the
surgical stapling and severing instrunent of FIG 1. [00311 FIG 18 is a
right-side elevation view partially disassenbled to expose a distal portion
of an a3 backup Fiechamiagmghit-sidgrelayatione kiew nastiadiytdisassenmbledhie exposg adibtal

I f
ol cvat on vi 2o ap 4 SalRabCRE malontih O phock SRR P el e

with the ri glahdhfazleﬁnglnfstﬂlmﬁtéﬂ‘IHGhandl e housi ng rermved to expose the
anti-backup rel ease lever in phantomin a |locking condition and in an

unl OCkeqq Ond' ti %‘?% {é)g%%‘é%l'tzlsﬁlele%gtlﬁw%%aq 1@7‘&15#%%&”0 € ggseaancrh tPf)ackup

rel ease lever of ng respectlve ng seq

unfired, one pbitionrg aﬁfaﬁﬁlbackltp\hﬁecfhaﬁisﬂlgn a8tubReREd cdditem ihithd figgisalrstlptifg
returning or release button Pushed and fully returned. [00341 FI GS. 26-27
are perspect iahed sqyeang igstrgment G- left, distal vantage point of the

surgi cal stapling and severing |nstrurrent with the right half shell of the

handl e [heysi ng r IGYEListade@ddoator vithosthesurgicelbsspling tlsd yévermghani sm
respectively.in an initjal ESSI tion with the | ockout renoved and the

cl osure rel eé%sémﬂl?flf%ﬁﬂ@eér‘@ @enghhléalf%hﬁﬂﬂféhq@@ﬂ@d{ouﬁégﬁgn%d|tva¥medur| ng
initial firi 'ﬁ%arﬁl%ﬁ%q FhGse 2t i1 éﬂﬁﬁl%ﬂ‘? t 188(1¥$ 93¥f i rf‘%rﬁﬁfx%h%iﬂqgg%@pl ing

and severing instrune In an open condition s
i ncor por at i ngoditiop- accessi bl e ret raction lever. [00361 FIG 29 is a left
side el evation view of the surgical stapling and severing instrument of

FIG 28 i the gt nmhd ateldl Gyl BRI EARYEEAR JERARYFG L S¥Pose an

|ntermt[tetlyto Adi cator Qoar presenting a ‘area to the

idler gear. [defisfig Els}ﬁctlsélylasﬁrmgl seipnense deurefired,ainie divingi seok & ftwb Hizingur g| cal

stapling and severing _instrunent of FIG _ 28 Wlth”hegleft aIf sh& of the
or

handl e housi AECFENBIELiHng wokes setuming ofirelepterhutian Pyshedoti@lly sepmsdor gear
presenting a second dwell area to the idler gear. [00381 FIG 31 is a left

front penspecti ve NGEV20L7 are patdpectvatvievedfrgr Gatbp, dtadistalgvaatege point of the
surgical stapling and severing instrument with the right half shell of the handle
housing removed to expose a closure release lockout mechanism, respectively in an
initial position with the lockout removed and the closure release button depressed, and

then a lockout being activated during initial firing.

[0035] FIG. 28 is perspective view of a surgical stapling and severing instrument in

an open condition similar to FIG. 1 but incorporating a top-accessible retraction lever.

[0036] FIG. 29 is a left side elevation view of the surgical stapling and severing
instrument of FIG. 28 with the left half shell of the handle housing removed to expose

an intermittently toothed indicator gear presenting a first dwell area to the idler gear.

[0037] FIG. 30 is a left side elevation view of the surgical stapling and severing
instrument of FIG. 28 with the left half shell of the handle housing removed to expose
an intermittently toothed indicator gear presenting a second dwell area to the idler

gear.

[0038] FIG. 31 is a left front perspective view of an alternate surgical stapling and

severing instrument (spring biased side pawl) with an alternate handle portion



severing instrunment (spring biased side pawl) with an alternate handle
portion -6 including a first alternative (link triggered) automatic
retraction and an alternative (ratcheting) nmanual retraction nechanism
[00391 FIG 32 is a right aft perspective view of the surgical stapling and
severing instrument of FIG 31 with a portion of an elongate shaft cut away
and a right Hegladingpdirst affernativedipkdriggsued) aytomatis yelmction arear altefpativgt omat i ¢

end-of -firi ngb%‘?ﬁ%)&&%m%&%‘gﬁ jsmand a manual firing retraction

mechani sm [ Is ari aft perspective di sassenbl ed vi ew of
the handl e portion_and . an_ el ongate shaft of the surgical stapling and
sever i nd"%st r umeAtGod2 Fs|agight #ft perspactivepiqy obthe surgiad papling andesevertng: i ve vi ew
of the surgic f S0 ks j i ri ght
nal £ ahel | JanduTePot e, 3T wiBE RinkBA o P SR Blerttos Sy antls Hphbatt | 00

t he cl osur e a&hdl 6f 2 hanglenteismgiremBdvédto@Rposeiahiadtonsdttend-Jf dr#gltravelc. 35 is a
right side view i.n el eyvation of the lp_éirti al ly, di saisenbl ed surgi cal

stapl i ng and TSEAFHPR MFChaism and A magpalHits reactiopgeshamf®; 36 is a right aft

perspective view of the partially disassenbled surgical stapling and
severi ngoosanst r unemiGo33 kslaGighd 4ft\iet spective ldisassembibazictiewiof thechand choatish arddl anped

and the side pap firjn chani.sm conpl et.ing a first str d with a
manual retraﬁiemvg%éhaﬁpgﬁeﬁm&awge%&g eralgdpgﬂaaleqtpﬁéf%%qt he |inked
rack that triggers automatic retraction of the firing mechanism [00441
FI G 37 (e0stja ri ghtFIGf 34 peaighpeft petrspective wiesf of the sypgichl sthplingdindasweeingl ed

i cal | i I, I, FIG 35w th id wi
Tt g mechanbURal SERbh LoV Ber BHdal B L oWk BaghoRs-ah e GPE et | o
retraction. LRAAefbGd Bxbsd L blosind Snd e b RARYAS 1iodh iAfial Baepar tial Iy

di sassenbl ed ‘surgical stapling and severing~instrunent FI 5in an

initial state of fector open and_  anti-hackup. nechani sm engaged.

[00461 %8 39 is%igig’csas‘i‘ sistvigw mAlexgligr 0? the Paftihly ‘QS&F?@H@A%? qur%tﬁaﬂ a

first alter n@]ga'bﬁﬁg aﬁd“éév‘eﬁﬁé’?gﬁuhgﬁﬁﬁ%%!ﬁ’er (i.e., link triggered) of the
0 0 [

handl e portion FI G 38. 0471 FIG 40is a left side detail viewin

el evation of the disassenbled surgical stapling ang severing instrunment of
FlG 31Mh the HIGedkE %m%@émeﬁp%ﬁéd}ew the Partrally disassembied surgical

stapling and severing instrument of FIG. 34 with a closure mechanism closed and
clamped and the side pawl firing mechanism completing a first stroke and with a
manual retraction mechanism removed to expose a distal link of the linked rack that

triggers automatic retraction of the firing mechanism.

[0044) FIG. 37 is a right aft perspective view of the partially disassembled surgical
stapling and severing instrument of FIG. 35 with the side pawl firing mechanism

disengaged and the distal link approaching automatic retraction.

[0045] FIG. 38 is left side view in elevation of the partially disassembled surgical
stapling and severing instrument of FIG. 35 in an initial state of end effector open and

anti-backup mechanism engaged.

[0046] FIG. 39 is a left side detail view of the right half shell and a first alternative
anti-backup release lever (i.e., link triggered) of the handle portion of FIG. 38.

[0047] FIG. 40 is a left side detail view in elevation of the disassembled surgical

stapling and severing instrument of FIG. 31 with the closure trigger clamped, the



firing trigger performng a final stroke and the distal link positioned to
trip automatic retraction. [00481 FIG 41 is a left side detail in

el evation of the disassenbl ed surgical stapling and severing instrumnment of
FIG 40 immediately after the distal |ink has actuated and | ocked forward
the anti-backup release lever, allowing the linked rack to retract. [00491
FIG 42 is afinnghrigger pafemmbyg edingksteykeand the distallinkf pasitioned teetripaautbnadtic gear s
and nmanual rre[targgti on | ever and ratcheting paw of a nanual retraction
mechani sm of "{H& %l t ernati ve (spring-biased side paw ) surgical stapling
and severing instrunent of FIG 31. [00501 FIG 43 is a right perspective
vi ew of 190#¢ manualFlGetl satleidedetailnn slevation Eitiw; disassembled tshwgionh stapling

retraction | L t o _expose mal.l er.. .di ameter .ratchet
gear on the aHveyaAbb bRluteRE LR o b amERRY pi B LRt bR R lp B
partially di sakeerdrvael thefhti bacltipeRse 18ved] Aloatih®thedfnkad raxkt6 Fdtaki. ve
surgical stapling and severing instrunment (spring-biased side paw) of FIG

31 with e anti vhac ism aged to full ired |i d rack that
Ce G sodmb S0 FRGCUIR AT AR AERB R ARGl el B i PRk S, |
actuation of nidh@alfefiattion 16wk bad fdtehetih@ &1 ¢Tfa rhaal Atractléi0Bmddhahist ofthe i s @
partially disassenbled left side viewin elevation of the alternative

surgi cal st apltermative{grars/biapedsidaravyl) sgicalgtapting and sevgring instyment 9fdflG: ons  of
the anti - bag?up rel ease lever, aft gear, and nanual firing rel ease | ever
shown in phanfom [00531 FIG 46 is a partially disassenbled left side view
in elevation of the alternative surgical stapling and severing instrunment
of FIG Wl af t er FEGUE: SaTight persRechye bigw ofithe magual seteastion moghanisia of manual |y

retracted t h%é(:}.ie %{t@?\ﬁ%‘c}?[isgﬁgﬁeiﬁaﬁic% ledr .aﬁiazl Qg{ 5\’&1%1 Joyexgi)éeaassiﬁ l‘ed left

side viewin ernative rgical” stapling and severing
i nstrunment oWidmefer rdtohatigelr drhthe laftrpéacenpagilig aid rafchetingdeywict i ng t he nanual
firing release | ever disengaging the anti-backup mechanism [00551 FIG 48

is alef i de dethl Vi Eg r.natj: ve . | =hac e
| ever ( éJé’%tl f or war b%i%séﬁ%aﬂgarlll% (ﬁ%%é) e I%Holégisg% \Jfl éc/)‘§ "?ﬂtg{'%%?lgo:%éqg Iaftgljtngtg% ng and
severing i nskiingidahitafligdndGevirigdastRintdt Bpvihg-bidsedbide padl) of 81G. 31 with

the anti-backup mechanism engaged to fully fired linked rack that is disconnected

from a combination tension/compression spring prior to actuation of the manual

retraction lever of FIG. 42.

[0052] FIG. 45 is a partially disassembled left side view in elevation of the alternative
surgical stapling and severing instrument of FIG. 44 with hidden portions of the anti-

backup release lever, aft gear, and manual firing release lever shown in phantom.

[0053] FIG. 46 is a partially disassembled left side view in elevation of the alternative
surgical stapling and severing instrument of FIG. 45 after actuation of the manual

firing release lever has manually retracted the link rack.

[0054) FIG. 47 is a partially disassembled left side view in elevation of the alternative
surgical stapling and severing instrument of FIG. 46 with the linked rack omitted

depicting the manual firing release lever disengaging the anti-backup mechanism.

[0055) FIG. 48 is a left side detail view of a second alternative anti-backup release
lever (gear forward cammed) and handle housing for the surgical stapling and

severing instrument (spring-biased side pawl) of FIG. 31.



[00561 FIG 49 is a left perspective di sassenbled view of the second
alternative anti- backup release |lever (gear forward caroned), aft gear
axle, and automatic retraction camwheel of FIG 48. [00571 FIG 50 is a
right side viewin elevation of the second alternative anti-backup release
mechani smof FIG 48 with the linked rack in a retracted position and the
anti- bd®WRtip rel ed8E. #2isaxlefpesspentivedisessemblasiidew i the sependaglternabiye kuip pl at e

ol ovati onof RRaIRIFleak IE0et (g Sord bt B ableihg EDARtc ARG ot
link of FIG cafh wHRObPRIGFUS 51 is a right side viewin elevation of the

second alternative anti-backup release nechanismof FIG 50 after a first

firing ke. 10 1 . 4S. j . i j i | L on of
the. afe R o dne sL1sE gt ideich [ AbldbP e SSLOHR ekl Pl BT )
[00611 FI G Séleass neechhibin ofIFIE@. 48 @th it 1&iked addkdn aqétradiel seitivnchndltheantiat | ve
anti-backup release nechanismof FIG, 51 after a_second firing stroke.
[00621 FI G Dagkupdeleass lgygr nesimally ppgiionsdavith the aptipackupplate epgrged e thgear |
automatic rq«fr[n?%&_on cam wheel and third link of FIG 52. [00631 FIG 53 is
a right detai ide viewin elevation of the second alternative anti- backup

rel ease nechanismof FIG 52 after, a third firing and final stroke. [00641
FIG 53M%8 a rightGaelAiy a delfdetpilside Hewimnelay ation Qitthe #fk gears alimatic aut omat i ¢

tracti ' t jnk of FIG 53. [0065J FIG
retraction C?@Pg@g@ﬁ'caxﬁ%egf&q&&mhr-%& 1@&#‘?‘1@. §g.nk o [

54 is arigh e view In elevation of the second alternative automatic
rel ease nechanismof FIG 53 after a further firing stroke causes the

aut omat 1% 1 et r actfilGnd tigrA T s1devaevyinsgleyation of theesecqiy aligmative antBeckyn
alternative r S r { Lnhg the anti-backup
mechani sm Dgﬁlgéﬁeg‘g&&@%%°§F.T§hﬁ)o#ﬁ"¥ﬁeﬁrftﬁbe%. ogé'[ 0066J A surgical stapling

and severing instrunent, whether with a conventional solid or |inked rack
as advar®®@eous! y FEp? tA ixp nght detailride vew i plgyaion; of dhe b eearealitomatifl t i pl e - 9

firing stroke.caRBRELLWhea] 1M {dofH B §FFIE. 51 N9 travel without an excessive
of Sl

anount
[0061] FIG. 52 is a right side view in elevation of the second alternative anti-backup

release mechanism of FIG. 51 after a second firing stroke.

[0062] FIG. 52A is a right detail side view in elevation of the aft gear, automatic

retraction cam wheel and third link of FIG.52.

[0063] FIG. 53 is a right detail side view in elevation of the second alternative anti-

backup release mechanism of FIG. 52 after a third firing and final stroke.

[0064] FIG. 53A is a right detail side view in elevation of the aft gear, automatic

retraction cam wheel and proximal-most fourth link of FIG. 53.

[0065] FIG. 54 is a right side view in elevation of the second alternative automatic
release mechanism of FIG. 53 after a further firing stroke causes the automatic
retraction cam wheel to distally slide and lock the second alternative anti-backup

release lever, disengaging the anti-backup mechanism.

Detailed Description of the Invention

[0066] A surgical stapling and severing instrument, whether with a conventional solid

or linked rack as advantageously depicted for a shorter handle, incorporates a multiple
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force required to squeeze a firing trigger. Between firing strokes, an
anti-backup nechanismis incorporated so that a firing retraction bias does
i nadvertently cause firing retraction. [00671 In FIGS. 1-30, a first
version of the surgical stapling and severing instrunent incorporates a

si de noving anti-backup rel ease nechani smthat causes automatic retraction
at the end offiringrstroke tapabgity alldwing \gesasar Gitinglthoel withdut @s egcessivs amumitdfon of a
manual retraction assistance capabilijt

n y to ove‘r{cone bLndi ng..ln FIGS. 31-54,
a second ver@{BACHred IQSHUIGFEA TERS siesHy Beeeadirimsistg ?%é’t‘?‘ﬁtﬁ\g AtURechani sm
i ncl udes two JEnisANE incBARkIR §ﬂh§@§ﬁdl§%&h§&i(ﬁﬁﬁa§ @Jcs%'ﬁd‘%?ﬁéﬂtﬁl dafider @ction

at the end of firing travel. Further, e first version of thé surgical
st apl i ng and femgaefragionnst runent of FIGS. 1- 30 couples the firing notion
froma firing trigger to a linked rack transm ssion by neans of a

frictionglhy bi aafFOB. P3uls 6T GeSBEANhe GNP Nablind i RVESILAkShAR! | N9

and severing instrunent of FIGS. 31-54 couplies ring notion of a firing
trigger to andorpdretds paclk movamsmtsbacknp slease areshafism thsgp causgs mitametic si de

awl . Furthernmore, th second ver sSi .of the sur.gi.cal stapling apd severin
P oat ument i fecBen abhe £i8 GERfing Favel “Thig yersion slsor Bkl dss el YEOPROF Aot L on
capabi lity wighihal Je&haib%tdsﬂgtaﬁ@éul ﬁhbi{i@tb%@%ﬂ]g&%f: &Wl M PTG 1294, alst&npat i ve

to the kick-out anti-backup release |éver . 1730. In FIGS 42-47, a
rat cheti ng nmaetsédn ofex susgicdl staphing hudseyrring indewnentauechanismriaclidesaivio, more

correspondi ng _}. at I s generall epicted in FIGS, 32-41.. FIGS. 48-54

dept ot o godpl PR releis i fremb HEBGHAT eladior % 04 8 41 EBmERE Fha cat | on
and rat chet i ngrthe® Médtirst Rir§ias bi B8 sURIARRESINAmddet dHiighRitnahdR OPRIGY q-t 0 the
ki ck-out anti-backup release |ever of FIGS.” 1-30 and the rack triggered

anti - backup r38lceuples thefsmgohotiyndom3ufiring trigperas 2 linkedracl trapsmissioMbywi ngs,
wherein |like nuneral s.denote, |i co nts hr oughqut the sever.al views,
Mes T hna heBepEs FicEaR e ok BPE R idont JERITI e IBRRBIRs {har i s
capabl e of praﬁ_sfsé\féhﬂ iﬁéﬁ@n&éﬂi &Pﬁd@?@ﬁshtcéuﬂés ﬂl@Qirﬁl'gQﬁ&[Hn oﬂamfgtﬁigger tghe
surgical stapling and severing instrunent 10 incorporates an end effector

12 havi ng an adinked rack tysingoisaion pyanaans heaispringaiased sidganw ! dhvathammorgehe f or ni ng
0PPOSL 19 ) 2385 LA Mg Sy AR AR LSS, 25 Bl
portion 22, faghéRegigh¥red automatic retraction capability with a ratcheting manual retraction
mechanism as an alternative to the kick-out anti-backup release lever of FIGS. 1-30.
In FIGS. 42-47, a ratcheting manual retraction mechanism is depicted in more detail,
corresponding to what is generally depicted in FIGS. 32-41. FIGS. 48-54 depict a
gear-driven automatic retraction feature built into the indication and ratcheting
manual retraction mechanism as a further alternative to the kick-out anti-backup
release lever of FIGS. 1-30 and the rack triggered anti-backup release lever of FIGS
31-47.

[0068] Turning to the Drawings, wherein like numerals denote like components
throughout the several views, FIGS. 1 and 2 depict a surgical stapling and severing
instrument 10 that is capable of practicing the unique benefits of the present
invention. The surgical stapling and severing instrument 10 incorporates an end
effector 12 having an anvil 14 pivotally attached to an elongate channel 16, forming
opposing jaws for clamping tissue to be severed and stapled. The end effector 12 is
coupled by a shaft 18 to a handle 20 (FIG. 1). An implement portion 22, formed by

the end effector 12 and shaft 18, is advantageously sized for insertion through a trocar
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the end effector 12 and shaft 18, is advantageously sized for insertion
through a trocar -10 or small | aparoscopi c opening to performan endoscopic
surgical procedure while being controlled by a surgeon grasping the handle
20. The handl e 20 advantageously includes features that all ow separate
closure notion and firing notion, lockouts to prevent inadvertent or

i 11 -advi sed Prsmalhlaparos¢npicepenafete perform as endsistopis swgwbl pragedunaivhilpl e firing
strokes to eff.ect firi (i.e.., severi nd, s i n ot .t he end effector
T2 whi e+ naPeRe erurded byl Bacop i Pine i BEUSAT B BEANC 2p udiesire i oce
ends, a cl osifctudet BRtutds bt 1y §élpa§ate ASsuré motiuR bed fillaf YWREIOn o6t dutd o€

trigger 26 (FIG 1) and the anvil 14 to cause closure of the end effector

1% Wlt hi n t REEVeR] IB%QYICéemlPééu@d‘,’iS?ﬂ ﬁrfi@mfdtbeen%eﬁm agwplkesenablinge el ongat e
e . s o » X o g
Cann e 1S, Wb AR Besd e A LB PR AT P HBRERR L e

el ement s ar e 12 ehile afliyatinguin @préedoftfiitngtanid @urgddn. Wi th respect to a
rotational novenent about a |ongitudinal axis of the shaft 18. Thus, the

Sur 90N g 1 0L 2t Golle SRk SLIRRnd-Z Bk WAl 10 B HALBLIN QRS0 The

cl osure e 24 isalsoro e rotatron retarns a

degree of | omiggeti®é (RIG. 1ymdetive anvil &4 &t davise ¢16&irebOthe@nd affectoi Tk Withia Wiee Of
the end effector 12. Wthin the frame 28, a firing rod 32 is positioned for

| ongi t udi nal cleswrs ke 24 Adragsuds i goumed brtwgen the elangate channgi 16 ged thgdhagdleect or

12 and ) ' i ] . ;

distal toa prS SpEEARAbALE oGl &F pnd D A Sudichida adh 3

di 3 tal to bobdsu;ﬂfd_Bth ﬂteoﬂralgcf %& anf blaﬂfblatlerﬁsla?rbﬁataggeqfoui}&d tb ﬂgb?lghh_dlemo

endoscopi c operation, once the i ene ortion 22 is inser into a

pati ent Pt 0 agve_@srgsp_gcfsteegptﬁapngir@ﬁn@ng{hoggwnggwpgl 46 ohiheHiNsHop Bs: or

other di agnogfl sﬁrglegH%% Pftatt Y & e P2 Bgﬂi}nﬁlgﬁﬁé%ﬁ%ﬁ)h“lﬁﬁﬂ .3bhﬂiléaa¥§ulre 14 and
. G | and pisto

el ongat e channel asping the closure trigger grip 36,
t he surgeon tobg 24apelad exthipd iy dsprotatiod kpols BO butretaives 4 degseesnf IGgimdsmat i sfi ed as

to the location of the tissue relatiye to th en f ect Qr .and t he
amount of ti SOYEMEHPRIXS aEFFéO Qe ea&a}l@ e ?‘%ep%éct%dge“%%’m GGer 26
fully towardghhe 28! §hth %d ié?yosﬁbﬁéﬂ)fo?%x{ghlﬁdihhlsxﬁb'@en:l&t taﬂ@c%@wgeidef fector 12

and | ocking the closure trigg 26 1n this clanped (cl osed) tion. If not

satisfied wbetweehile gpudildiodthe ¢ndeffeotoyddandraynultileatekd fungtrigger . The gger
26 by depr ©S2los e%rigger 26 is distal to a pistol grip 36 of the handle 20 with the firing trigger 34

distal to both the pistol grip 36 and closure trigger 26.

[0070] In endoscopic operation, once the implement portion 22 is inserted into a
patient to access a surgical site, a surgeon refers to an endoscopic or other diagnostic
imaging device to position tissue between the anvil 14 and elongate channel 16.
Grasping the closure trigger 26 and pistol grip 36, the surgeon may repeatedly grasp
and position the tissue. Once satisfied as to the location of the tissue relative to the
end effector 12 and the amount of tissue therein, the surgeon depresses the closure
trigger 26 fully toward the pistol grip 36, clamping the tissue in the end effector 12
and locking the closure trigger 26 in this clamped (closed) position. If not satisfied
with this position, the surgeon may release the closure trigger 26 by depressing a

closure release button 38 and thereafter repeat the procedure to clamp tissue.

[0071] If the clamping is correct, the surgeon may proceed with firing the surgical

stapling and severing instrument 10. Specifically, the surgeon grasps the firing trigger
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closure rel ease button 38 and thereafter repeat the procedure to clanp
tissue. 100711 If the clanmping is correct, the surgeon may proceed with
firing the surgical stapling and severing instrument 10. Specifically, the
surgeon grasps the firing trigger -11 34 and pistol grip 36, depressing the
firing trigger 34 a predeterm ned nunber of tines. The nunber of firing

st rokes neced4andpistl grigdhodrpeessing thicfivngrigger Wosprédetarminedmwmbernfhand si ze,

maxi nrum anoupt  of.faorce to.pe i rted to the instr.unen dur i each firing
troke, and. Dedi Bieah et Re ik SPe: Bocestiny Bente Rt et ot sE LA ¢ e
through the hiakinhemhesld $ize, i@axifamemiboudt LRI to bé ifPhttébtofthé ildumés Wi | | be
appreciated in the discussion bel ow, individual surdqeons may choose to cycle

the firing dwirgeachduing stoke,and the langjtndinal distagee arid fosed maededatocbet hus

I ncrease or I h nu fansfl i Ng S he handl.e 20 still

effects firi ﬁg‘gsvfmgr?%ﬁ%‘{"“ghﬁ%ﬁ ﬁ‘g’% Tgioaﬁf ﬂfiijeglldne fe? ﬁgzgd}siﬁl%bggg. ‘?sn‘é"llgger geon nmay

ref erence anapgredisad & thedeRussi@rtbadcw andividudi sm%édﬂg nfa@tclhacsteitﬁlﬁié‘léﬂﬁ 40, that
e e

positionally rotates in response to the nultip firing strokes.
Addi ti onal | yfiring &riggss 34 p diffesentiapgulpeiapge of watiah @pd s jesrease oF feareaspthe  f ul |

firing has Oﬁﬁxﬂﬁér}ffq@{h%;kﬁrgg%sgygtgﬁ% igé}l%lé ﬁ?%tﬁ%&ﬁ??s ﬁ@x%&ftﬁ&ﬁrbirg?ﬁgé.i ng of the

firing trigger precrate at various in a and
instructions nmay be added to the handle 20 to enhance the indication
provi de®BY t he r Busng diesestrekes, the sirgean may referencecn isdicaabislepigtedigsen f ul |

travel of th A n - LI ] 4. el eased, the
handl e 20 au?1 gﬁ%ﬁlggﬁt{agg?rg rogjc é%go#lﬁ(?rlla%' ré@%s%r%eg,gﬁsgi%g ei“?/‘élpﬁf,e t he
surgeon, wi t firikpewbdledgadditianallyh theiosigion af thetragpddtiog kaokl 46 evagrdonfiron et r unent

10 has not fg‘ﬁlly fired as depicted by the jndicatj ng retractjon _knob 40,
may depress HH! Biieg basoeewmed Whekencaungiingesistngstp teherryelingef the firing tri gger

34. Both of Ertg%?g%ggﬁélﬁ%glﬁivﬁ %p%ﬁ%ciété@th%oﬁs %ﬁh&é&%’aﬁﬁ%ioﬁ@h{a beQldact tge

firing rod 3 e appreclated t e terns "proxinal™ an
"distal" ar etathetairie 20 to entiahte the irslieation pravideddhyi the cotatiorgef thpimlicatingandl e of

an instrunment. Thus, the d effector .12 is distal with respect. to _the nore
proxi mal hanEiT@cHe! %ﬁ%@@ag%@?w?gﬁﬁﬁzfggﬂg rof 35 ¢pd a8 0N rigieh Har | y
correspond r &SpRELLIVkhahdle 9D %B%ha?i@ﬂlc}pﬂeﬁéétﬁﬁle-ﬁdr{g 108l 130. Reernhtidly) She
appreci ated that for convenience and clarity, spatial terns such as
"vertical" aurdedrhwnithAzmowdddge aat thessadgitad staphingandisevespeostromentHé lus avi ngs.
However, surﬂlif:ail . e . .
lly tired as depicted by the indicating retraction knob 40, may depress an anti-
backup release button 42 and release the firing trigger 34. Both of these actions allow

the handle 20 to automatically retract the firing rod 32.

[0073) It will be appreciated that the terms “proximal” and “distal” are used herein
with reference to a clinician gripping a handle of an instrument. Thus, the end effector
12 is distal with respect to the more proximal handle 20. Analogous terms such as
“front” and “back” similarly correspond respectively to distal and proximal. 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.

[0074] The present invention is being discussed in terms of endoscopic procedures
and apparatus. However, use herein of terms such as "endoscopic", should not be

construed to limit the present invention to a surgical stapling and severing instrument
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instrunents are used in many orientations and positions, and these terns are
not intended to be limting and absolute. [00741 The present invention is
bei ng discussed in terns of endoscopic procedures and apparatus. However,
use herein of ternms such as "endoscopic”, should not be construed to limt
the present invention to a surgical stapling and severing instrunment -12 for
use only in denjseealy iprcopjunbticmwishdo sudysiepi¢ tibe ({(¢-, twogar) dehc yontfany titie

contrary, it ved th t the present inven use .in any

o ocedur e whpReve Tt B Brot e ieforl S Bk AR BB MAE RS 10 "o
limted to | djpsiteds6aphllificisiofliheladingbut W&tIlimiesl 16 paardkcosie PrdcedureaBeam End
Effector. [0075] The advantages of a handle 20, which is capabl e of

provi di ng nulslkAseopen peeedures.r i ng notion, has application to a nunber of
instruments, with one such end effector 12 being depicted in FIGS. 2-6.
Wth parti cul];tBemegamfeetdr,o FIG 4, the end effector 12 responds to the
cl osure notion fromthe handl e 20 (not depicted in FI GS. 2-6) first by

i ncl udi n anV|I F 6 conn rOX|naI
end 52 TR ol Fhe2aZangech oF R ot wiion FIAREH REShok if mRishe o

that are pr 0>ﬁrﬁ@mét€bnahas\/®i)1hb£tﬂin| ty aRfuBibRE S 1ﬂ§lnﬁﬁé/ﬂt§ wigeénd sach end Eﬂf&tor4) The
anvil pivot pins 54 translate within_ kidney shaped openings 58 in the

el ongat e charldeingglepistediaFIeAd2-61 Bah neriqular referanee t e 4 Besndatfenter channel
16. Th | F
i nwar dleyaln \rlll tlgb&i‘b Sﬁge g%gﬁgotﬁl ?fo r;+ theﬁ@“@% f(h&%ep?cltegslﬁr%é?u%é g%?l ntg he

latter dist alblyyndlﬁdlﬁg arbnvipface Sa (FIGS 3] 4,&) genrfedtih &t anpaiskigiodigal agi 53 he

anvil face 50.  Thus, when the closure tube 24 noves proxinmally fromits
open positiort attntféutsrémpatra)é latst@fllbprqméms FBGk POt piBe 54 hal Ak aroxifal foy |

feature 56 prvgf‘tlcgﬂgr é%()g) ecBif ah fe@ﬂl\fi: Bﬁ?l@k) TRk Qﬁ‘ﬁEﬁl"fgng?\%z&[ﬁ%lge%ﬁﬂn shaped

openi ngs 58 ngate channe causing t
si nul taneousIkydrteyanaiedtopemngstmﬂthyelan@te clizmnel Lnoarpen tind tlose apalnl4 posi ti on.

When the cl osure tub ves distally, the bent tab 59 the tab aperture
60 rel eases FFBHGRS %ﬂgater%ﬁwme TheeaniyH deatme gicogagesa e“ehSB&Et@% Zon the

anvil face 51061 Shadi 1nW&?d12m2’ié'15 %é]rtur[: @@%ﬁ% Atk in@ @RLIFIED il RbERGE O

FIG 4, the inplenent portio so Inclu
the latter distally terminating in a distal edge 64 that pushes against the anvil face 50.

Thus, when the closure tube 24 moves proximally from its open position, the bent tab
59 of the closure tube 24 draws the anvil feature 56 proximally, and the anvil pivot
pins 54 follow the kidney shaped openings 58 of the elongate channel 16 causing the
anvil 14 to simultaneously translate proximally and rotate upward to the open
position. When the closure tube 24 moves distally, the bent tab 59 in the tab aperture
60 releases from the anvil feature 56 and the distal edge 64 pushes on the anvil face

50, closing the anvil 14.

[0076] With continued reference to FIG. 4, the implement portion 22 also includes
components that respond to the firing motion of the firing rod 32. In particular, the
firing rod 32 rotatably engages a firing trough member 66 having a longitudinal recess
68. Firing trough member 66 moves longitudinally within frame 28 in direct response
to longitudinal motion of firing rod 32. A longitudinal slot 70 in the closure tube 24
operably couples with the rotation knob 30 (not shown in FIGS. 2-6). The length of
the longitudinal slot 70 in the closure tube 24 is sufficiently long to allow relative

longitudinal motion with the rotation knob 30 to accomplish firing and closure
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conponents that respond to the firing notion of the firing rod 32. In
particular, the firing rod 32 rotatably engages a firing trough nenber 66
having a | ongitudi nal recess 68. Firing trough nenber 66 noves
longitudinally within frame 28 in direct response to |ongitudinal notion of

firing rod 32. Alongitudinal slot 70 in the closure tube 24 operably
coupl es wi t h mofons sesaestoighkwish theoppling eftbewptationing 302pagying Th thrpeght h of

t he | ongi t udi . j I -t 4 ] ffici.entl to

ol ow el at oSl 667 b BaRs oD BidHp chgadetnd neliidifledts’ Blfonpi i o
firing and clthsfiime irbdghieinbescé.espectively with the coupling of the

rotati on knob 30 passing on through a longitudinal slot 72 in the frame 28

6. " 00T e o el AR, b BERERRG ddls abilBed IV i R T "

proxi mal end adiringebalr 76 ity nivdves Withintht framees, ypecitically hithin ag®ide 88 therein,
specifically within a guide 78 therein to distal lﬁ proj ect an_ E-beam 80

into the end teftallygrojest anfirheasn 80 dite e ed effsciond?. nd:efieetop 2 inclides | dge

82 that is act o oLV - T S r 'fkg&l,% tray 84
t hat hol ds a%sst pflee ca%??é‘%ﬁf@aﬁ 6?yt§g\]/§zﬁd%gl @.Z@e%ﬁpver égggtfgp %
drivers 90 aray 8dithytlhekis@taplé cartridge bedwyphraecedze aibdtdnzver 88)atapiddrevesd ¥0d
driver 88 | ongi,tudjnall Joves within a firipg recess 94 (Fl G, | ocat ed
bet ween t he éﬁﬁ@h@gztﬁ&?ﬂgﬂaﬁl?fﬁmﬁ‘ﬁ@%aég}et‘?’? éfegd’dﬂ)’eB%S loﬁﬂ@%@é e sled
driver 88 pr A t L fh ot t.anl

drivers 90 ugﬁv\g\;rég,%vlglrl v.‘ﬁgg?ﬁgéiﬁﬁggﬁgﬁgﬁfﬁﬁ?@gﬁ@%ér ugrileaglgt@% (FIG

3) into cont aattridgd bodyt8apThe vodgd siel driven B8 pr@dnté Earimi®) suwfacedthataaontact 14,
creating forned,"B'-shaped. staples, ch. as, depi ct at, 100 of FIG 6. Wth
ar t1 cular - B e g vers OB el SFiseding SRbies S5 Bdy SaRe por e

i ncludes a prog(FIE!3)¥ntBRBAtact With staplelfordtiRE ghdded 8 ?H?@.Smhé’amiihﬁl, E- beam 80.
Specifically, a cutting surface 104 is provided along a distal end of

E- beam 80 t o ceeating ifaymed “Bf tshapddt stapdess sushlae depi¢®d 28100 of FIGSS, With mirticg]ar

tively, th t 2 is . depicted. i f
Start) cond: FPISHRCERoRd: HiaunloeradsE i i Brbedingiints 1 rorrally B8Rt 1 on
Features of tifidat #6E10280r f,mi%gfo’mﬁé Elbif 80i Spreriily! heutendsgfletoprs 12, in
particular, are depicted. In FIG 2, the wedge sled driver 88 is inits

ful l'y proxi maroyided alpega distalieahef Brdpeam 80ro rutdissea affar &t i sfapleddge 82. A middle
pin 106 is aligned to enter the
[0078] - InFIGS. 2, 5, 6, respectively, the end effector 12 is depicted in a sequence of

open (i.e., start) condition, clamped and unfired condition, and fully fired condition.
Features of the E-beam 80 that facilitate firing of the end effector 12, in particular, are
depicted. In FIG. 2, the wedge sled driver 88 is in its fully proximal position,
indicating an unfired staple cartridge 82. A middle pin 106 is aligned to enter the
firing recess 94 in the staple cartridge 82, for distally driving the wedge sled driver
88. A bottom pin or cap 108 of the E-beam 80 slides along a bottom surface of the
elongate channel 16, thus the middle and bottom pins 106, 108 slidingly engage the
elongate channel 16. In the open and unfired state of FIG. 2, a top pin 110 of the E-
beam 80 has entered and is residing within an anvil pocket 112 of the anvil 14, and

thus does not impede repeated opening and closing of the anvil 14.

[0079] In FIG. 5, the end effector 12 is depicted as clamped and ready to fire. The top
pin 110 of the E-beam 80 is aligned with an anvil slot 114 in the anvil 14 distal to and
communicating with the anvil pocket 112. In FIG. 6, the E-beam 80 has been fully
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firing recess 94 in the staple cartridge 82, for distally driving the wedge
sled driver 88. A bottompin or cap 108 of the E-beam 80 slides along a
bottom surface of the elongate channel 16, thus the m ddle and bottom pins
106, 108 slidingly engage the elongate channel 16. In the open and unfired
state of FIG 2, a top pin 110 of the E- beam 80 has entered and is residing
wi t hi n an anirgd,potkie upper pi 11 htransiating down thaanvil slotsl ldoeffirmetivélyrprading

ci Tactor 12 e ol th B4R 3he Bofioct BRufifocas e oY ey 0 By b o

t he E-beam 8Qiskie. Sin@t@dowsly, themidae/pin 196 Gbs dctdatédithieReapdrvartridgd 82last al to
and communicating with the anvil pocket 112. In FIG 6, the E-beam 80 has
been ful ly - PIcvieyshydesghibed. Thercafiesethe §i-beam 80 isrglragted prigy taopeningitiegndi | sl ot
114, affirnmati ' : Il r . nel 16 as the
cutting surfé%%a%%hfggggﬁgcgkgﬁ%% lefﬁﬁiﬁ%ﬁﬁg?ﬁﬁf%ﬁﬁgﬁﬁgﬁg?ﬁﬁﬁg m ddl e pin
106 has actuated the staple cartridge 82 as _ previously described.

Ther eaf 989 t he E-Hhedlinstative epdeffestardd ipdessribedyingseateniptaiia faiggo-nendivgt or 12
and replacin ] rd Qr.. J 11l I nat.i 00801
The | T uet r and SRR SuEALLS, flEncipolitlichl (AOGUo AR or AR Hrety V0

co- pendi ng andrparated bl yefernedindh&r emaewnil ) EFPRIGIGALOSEAPI NG i scl osur e of

each bei ng hereh i ncorporated by reference in their entirety: (1)
" SURG CAL  STAPDT REMENSTROVENS AANRER L KOLE MESHEANTSMEORT sv For

Vi chaol | Set i B OEIOVar S g T ot (e 48 PO s Y cal
STAPLI NG | N/S‘BFRldhﬁeretﬂél\/IHrﬁe?EE‘i%aikaEg}DlISfﬂbmew JGheFRVI( ANDURGIRIANG SYSTEMS'
Ser. No. 10 , ' I , [ J.
Hgmel garn | 7}541141)&?%83 Q&lﬁ{ﬁ@%ﬁg&@@%ﬁ&@%p%ﬁ@%@é@@%ﬂm NG
A SPENT CARTRIRIRG IS¥S9RIS . oo .%%%/44136%%%&%%&5&935&%9@\) wﬁclae)l Shel t on

|V, Mcheal Setser, Bruce Weisenburgh 1T, filed 20 June 2003; " SURG CAL
STAPLI NG | NSTRUREBFiapndVHRIBME] garnRIING ed 20TKat T0EORB ) AN URGICZHESTARUING,  Ser .

Wi s é%ﬁfé h5ﬁ1Qf§Th%%§§§56§ﬁé% é?ﬂﬁéﬁ@%@&%?éﬁmﬁﬁﬁ 6 | NSTRUVENT
| NCORPORATI NGo/¥4 15565850 rederick E. Shelton IV, Micheal Setser, Bruce Weisenburgh II, filed
20 June 2003; (4) “SURGICAL STAPLING INSTRUMENT HAVING A FIRING
LOCKOUT FOR AN UNCLOSED ANVIL”, Ser. No. 10/441,580, to Frederick E.
Shelton IV, Michael Setser, Bruce Weisenburgh II, filed 20 June 2003; and (5)
“SURGICAL STAPLING INSTRUMENT INCORPORATING AN E-BEAM
FIRING MECHANISM?”, Ser. No. 10/443,617, to Frederick E. Shelton IV, Michael
Setser, Bruce Weisenburgh II, filed 20 June 2003.

(0081] It should be appreciated that although a nonarticulating shaft 18 is illustrated
herein, applications of the present invention may include instruments capable of
articulation, such as described in five co-pending and commonly owned U.S. patent
applications, the disclosure of each being hereby incorporated by reference in their
entirety: (1) “SURGICAL INSTRUMENT INCORPORATING AN
ARTICULATION MECHANISM HAVING ROTATION ABOUT THE
LONGITUDINAL AXIS”, Ser. No. 10/615,973, to Frederick E. Shelton IV, Brian J.
Hemmelgarn, Jeffrey S. Swayze, Kenneth S. Wales, filed 9 July 2003; (2)
“SURGICAL STAPLING INSTRUMENT INCORPORATING AN
ARTICULATION JOINT FOR A FIRING BAR TRACK?”, Ser. No. 10/615,962, to
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FI R NG MECHANI SM', Ser. No. 10/443,617, to Frederick E. Shelton IV, M chael
Setser, Bruce Wisenburgh I, filed 20 June 2003. 100811 It shoul d be
appreci ated that although a nonarticulating shaft 18 is illustrated herein,
applications of the present invention nmay include instrunents capabl e of
articulation, such as described in five co- Xendl and commonly owned U. S.

patent appl iFrEniJoHemmebgarn fled 8Julye2083; @Ac Ae ESTRUNEBNpOVHIEREd by

reference in ILNG AN
ART| CULATI WWMM@W%% % Ser.
No. 10/ 615, 9'68ffre§/(S Bwaged; ifitdd SEJul)SIzmI, (%)) ‘1SUR(HU@STAPUH&GHNSQMJMEN€H frey S

S , K th S. Wl filed Jul 2003 2 "SURG CAL STAPLI NG
Ny RUVENT | ERRBORA B God TARFRED R AR SENEL BTG

SORGI CaL | NSTERENP THF AR RIGTL RTIGN YT, %&?“J%:d“”@@a%“é%%&%?ﬁﬁ By o
10/ 615972, t Ghell@f FV,MicBacl Setsgr, Brudd Wesietbuigh 1, R1203; July!)003SkIRIYSTAL STAPLI NG
ARGND THE AR TRGISALCN BRI INSTRUMENT FARRNG SR O AT OB .

Shel ton N, Mgt imaedr Bt 2GRS FHRSEPMIBENTY ASFTRING BARC KL, N&”lﬁ/@l@%% anhd (5)
"SURG CAL STAPLI NG | NSTRUVENT HAVI NG ARTI CULATI ON JO'NT ~ SUPPORT PLATES FOR

SUPPORTI NG A Jeffiry SGSBARc, J@Geph Charleslihudl filedPLuly 30030 effrey S. Swayze, Joseph
Charles Hueil, filed 9 July 2003. Multi-Stroke Firing Handl e. 100821 In

FIGS. 7-8, tMulh®$EﬂHn§ﬁﬁﬂ?. surgical stapling and severing instrument 10
IS shown in greater detal Ilfustrating a |inked transm ssion firing

nmechani sm 150 t ha V. eat u ch as_increased strength, reduced
handl e $19%% i ni #E@# g&ﬁﬁbandl% (of the SwsrcaksaRlEANdrs ey HIEIRUTUT640 o 12

(not shown i Rs fHowe ln%rél)ter'd%ta(ﬁaﬂﬁﬁgath% a l%&ﬂ%%ﬁérﬁﬂs&ﬂ%rﬁk?ﬁé&hﬁn&rﬁ'IQG%at 26

toward the pistol grip 36 of handle The closure trigger 26 pivots about
a closure trlpggedesgfeatux:bEBthmﬂsascda@‘t@th vcﬂwedhhmdilesmmummglzed binding,

etc.

[0083] Closure of the end effector 12 (not shown in FIGS. 7-8) is caused by
depressing the closure trigger 26 toward the pistol grip 36 of handle 20. The closure
trigger 26 pivots about a closure trigger pin 152 that is coupled to a handle housing
154 composed of right and left half shells 156, 158 (latter at FIGS. 15-18), causing an
upper portion 160 of the closure trigger 26 to move forward. The closure tube 24
receives this closure movement via a closure yoke 162 that is pinned to a closure link
164 and to the upper portion 160 of the closure trigger 26 respectively by a closure
yoke pin 166 and a closure link pin 168.

[0084] In the fully open position of FIG. 7, the upper portion 160 of the closure

trigger 26 contacts and holds a locking arm 172 of the pivoting closure release button
38 in the position shown. When the closure trigger 26 reaches its fully depressed
position, the closure trigger 26 releases the locking arm 172 and an abutting surface
170 rotates into engagement with a distal rightward notch 171 of the pivoting locking
arm 172, holding the closure trigger 26 in this clamped or closed position. A proximal
end of the locking arm 172 pivots about a lateral pivotal connection 174 with the
handle housing 154 to expose the closure release button 38. An intermediate, distal

side 178 of the closure release button 38 is urged proximally by a compression spring
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154 conposed of right and left half shells 156, 158 (latter at FIGS. 15-18),
causing an wupper portion 160 of the closure trigger 26 to nove forward. The
cl osure tube 24 receives this closure novenent via a closure yoke 162 t hat
is pinned to a closure link 164 and to the upper portion 160 of the closure
trigger 26 respectively by a closure yoke pin 166 and a closure link pin
168. 100841 I180,twilich isl dopnpogssed betwieen @ housingmit@ceture 18hand.glpwre padease buttah60 of

cl osure el eaboBrerdh® G BEobHE Rt CL MRS BRIRAEAE Bur o” ) gger

26 reaches i tcsurdteliclock et (eheediewigd Siohi 1B left)iftodbElSny Sortddt GG the Bbutehgases
the | ocking arm 172 and an abutting surface 170 rotates _ into engagenent
with a di st asuracgrQef gloseredrigacr 26owhich preyents unplgmpaaafisdosus twgg 26 hol di ng

t he cl osure | : [ S 6 lead L.11.01. : mal end
of the 1 ocki tca ii5a tnkisfiofl (AHREHGh 1S AR RAR R cofRER TR, £
t he handl e ldestsibadinlgréattodetaipbdewt he cl osure rel ease button 38. An
intermedi ate, distal side 178 of the closure release button 38 is urged

pr oxi mal by a ¢ [ 'l ' ' : . en a
housi ng [dso%lsll uct ur e%ﬂ%%& @f%@ék%%%%@%%gtpﬁlﬁ gg Ge@%s’%q’hrﬂelé ?@glg??%% gg\%‘hat t he
cl osur e rel edsunlbeket and by begleprebded tdwarditigpiatohpdp 26 mudtiplt eibeds oc kffécse (when
viewed fromthe left) '2%@ Iockhgg cont act wﬁtgﬁthe abuttjng 5ﬁrtace 170 of

|
closure tri g§Engséthegndeffertonlesdepited, ths lnked trapsrgissipn firng gapchanigm hen

the linked t rléd?%s”i'hﬁﬁﬂlg'i‘etf-aicféd” 2ol 8 felflatmf th politiBA by A BMbAGkied condition, as
described in greater detail below. 100851 Wth the Closure trigger 26

retracted andension/opnpegssiosspang 1 $vethit isicngstrainedgathi® the pistoligrippdkefthand may be
depressed toyar e pistol gri.p 36 tiple tjnes . to, effect iri.ng of the
end of fect or Hatle 38 %l it Rensfovifie it FRbutprBrsied toBE pesif hodsite 1 sm 150
is initiallymgRifAgidass ehakeed @ o @RBiwardl) ﬂ%?écﬁmﬁ?ﬁb{d‘n?ﬂ‘, BifacdedQADIH0RJT ON

t ensi on/ conpression spring 184 that is cohstrained wthin the pistol grip 36

of the handhete2Dbandili9B. its nonnovi ng end 186 connected to the handl e
housi ng 154 and a noving end 188 connected to a dowwardly fl exed and

pr oxi malgeeqf €1 r act edgigfly-4Bofd end 1@&%?the%&ﬂbé%21921k199§&%ei ;{gé fhRtouptidy SPosed

end 194 of the steel banhd 192 is attached to a |ink coup
195 for structural loading, which in turn is attached to a front link 196a of a plurality
of links 196a-196d that form a linked rack 200. Linked rack 200 is flexible yet has

distal links that form a straight rigid rack assembly that may transfer a significant

firing force through the firing rod 32 in the implement portion 22, yet readily retract
into the pistol grip 36 to minimize the longitudinal length of the handle 20.

[0087) It should be appreciated that the combination tension/compression spring 184
increases the amount of firing travel available while essentially reducing the

minimum length by half over a single spring.

[0088] The firing trigger 34 pivots about a firing trigger pin 202 that is connected to
the handle housing 154. An upper portion 204 of the firing trigger 34 moves distally
about the firing trigger pin 202 as the firing trigger 34 is depressed towards pistol grip
36, stretching a proximally placed firing trigger tension spring 206 proximally
connected between the upper portion 204 of the firing trigger 34 and the handle
housing 154. The upper portion 204 of the firing trigger 34 engages the linked rack
200 during each firing trigger depression by a traction biasing mechanism 210 that

also disengages when the firing trigger 34 is released. Firing trigger tension spring
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195 for structural loading, which in turn is attached to a front Iink 196a
of a plurality of links 196a-196d that forma |inked rack 200. Linked rack
200 is flexible yet has distal links that forma straight rigid rack
assenbly that may transfer a significant firing force through the firing
rod 32 in the inplenment portion 22, 1){et readily retract into the pistol
grip 36 to ni2AP uiges thefaringinigrer i distplly when relessed and disgngpgesibe tragiog71 | t
shoul d be appfeti-Hh&Haibatahhe combination tension/ conpression spring 184

i ncreases the anBunt o iTing travel available while essentially reducing
the mninmumlength by half over a single spri ngl. [ 00881 The firi n% trigger
34 pi vol®8%pout a ASithe Hakadtraggmission firmgmedghanisms] Soeates cah idlsr geHe2Aandl e
housi ng 154. rtd f N i istally
about the i F3 e BRRIRRA! ARy ot I 40 KnlidsRl wift STRER: ekl 3

t owar ds pi st ehrfgeiza2 oBhe litked radki200. Thip raraiicradslcpupled eesh inididateg geari2gger
tension spring.206 proxi mal l connect ed betweep the upper. portion 204 of
the firing t™ ST LAl AR CqURETHa Y ise mHSWFthOltBﬁ! qurgéa%?&e%ogbﬁhw% 204 of
the firing tr : &ﬁ‘&%% ' wao o i ERFRi 154N
trigger depr l;%.g%ﬁ aﬁéugﬂt rac ﬁ)%@b%rggé&ﬁgb@gﬁ%eni smogfi%hz?ﬂét a1n§0153i sengages
when the firiThg gearirgigeonsbip hesweal thadiakled fack 20y idler gepe 220 end indicagpigearg - 17
206 urges th iring trigger 34 distall en rel eased apd djsengages the
fracti on. bi 230 gy R eamtepeds sedeBonhatihe fostfedient st AP ZERORSR | ng
mechani sm 15QiaGisibak Bfat afSult@b19str8fPinddBE the indiQtcHeRek 2J00aks 38 e Vi ewed
fromthe left side) by engagenent wth a toothed upper surface 222 of the

| i nked rack 2Ze@.onghevelytomaturiog thefudldinrigitavebofihe linkkdctaarsmiggear fid8D,  whi ch
thus rotates coHnt.ercih@ckwi se in response to the idler gear 220. Both the
ider gear 55 ¥NW¥"i'Adi cator gear 230 are rotatably connected to the handle

housing 154. The gear rel ationship between the |inked rack 200, idler gear
220 and [dos9dli cat or Agelwscribedin geegtebdetad belowatfeondicatos gdap 28@ derfarnstatiieasthe

t oot hed f 2 h t di i. t hat i bl d
ot e P P o s Fit g e e frksd soor U0t in stz actEd S ioeh Aiaebrs 2, T pe
Full firing baawedpeRlas SHSwh (IKIEH 7! ARG In bictior riaRS R GrSiG 16i0siad 00901

As described in greater detail below, the indicator gear 230 perforns at
| east of the indicator gear 230 is presented to an upper surface 244 of the locking arm 172.

Locking arm 172 is biased into the opening 240 by contact with the closure trigger 26,
which in turn is urged to the open position by a closure tension spring 246. Closure
trigger tension spring 246 is connected proximally to the upper portion 160 of the
closure trigger 26 and the handle housing 154, and thus has energy stored during
closing of the closure trigger 26 that urges the closure trigger 26 distally to its

unclosed position.

[0091] A second function of the indicator gear 230 is that it is connected to the
indicating retraction knob 40 externally disposed on the handle 20. Thus, the indicator
gear 230 communicates the relative position of the firing mechanism 150 to the
indicating retraction knob 40 so that the surgeon has a visual indication of how many

strokes of the firing trigger 34 are required to complete firing.

(0092 A third function of the indicator gear 230 is to longitudinally and angularly
move an anti-backup release lever 248 of an anti-backup mechanism (one-way clutch
mechanism) 250 as the surgical stapling and severing instrument 10 is operated.

During the firing strokes, proximal movement of anti-backup release lever 248 by
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four functions. First, when the linked rack 200 is fully retracted and both
triggers 26, 34 are open as shown in FIG 7, an opening 240 in a circular
ridge 242 on the left side of the indicator gear 230 is presented to an
upper surface 244 of the locking arm 172. Locking arm 172 is biased into

the opening 240 by contact with the closure trigger 26, which in turnis
urged to the irsieatorgess 23Qﬁptlb@teaﬂtﬂa@ﬁchaekummgﬂ@nlsgpﬁ(]w@l@ﬁGlS -tb)obatrablowsr i gger

closure i11 ogurd ooV RRI i 28 Bty ts bR MBRGLO BN Rl 23 P o

during cl osingenient dso eltaslsrite irti-BgRup 2edsbdltto gpﬁomhﬁe 9fmualaenurdfgger 26
distally to its unclosed position. [00911 A second function of the

i ndi cat or geéhe handlehousingl 54 for; the epgrafer tocastuate theuld thy @F?Sh%rlsl‘?gporr@? tigked on
knob 40 ext e"tﬁﬁgerheémﬁh ﬁﬁﬂ %Cﬂg}llglﬁq 58?&?{%&%&% Hﬁqr?réthtﬁ f&%t ?‘ﬁef gear 230

comuni cat es e atlv positron o rrin
i ndi cating rebmpbtmmnf&edmr@(htmkei, tt&tinmhaosger@ee@rémseadmrecsmlof Irdi’tdlll(ﬁﬁt i on of

how nmany strohﬁs of the firin tricg ger 34 are required to conplete firing.
[00921 A t hi 28thefHme Bechgnismbl saadsilde r@Véa%edzgfetl%d%aatweiﬁsgﬁhmaﬁlna| ly and

angul arl y MG dRhhisAABIUR GHLGANE dRUEIaIRIOL: B nhRgkYBndECnani s

(one-way clutc 50 as the surgic stap ng and severing
i nstrument 1Q0j andaptateatthelanti- B]wkupgeledse ldvier 248ylagtralbkteshe pgla(FiGI 190 enent  of

anti - backup | ease.l ever 248 ndi.cat or 230 activates the
anti - backup ﬁﬁ‘&‘ﬁ&ﬂﬁ‘%‘me%@ve(ﬁr tion gf @g)lmilﬁ%{?r%ﬂa?g di stal noverent of

firing bar 32 and prevents proxinmal notion of firing bar 32. This novenent
al so exfmgs t he anfourthdehatpnroftleasdichtot pean 23Q i toaeaciveca mamval nethti@nfiof  t he

handl e housi 154 for eratar to act ua e shou ed arise for the
T hkeq '+ andih et kiR A (chfeRse g depetonet B A6 e e 1 1 i ng
strokes. Aft?’hngmﬁhﬁi‘xﬁlngQﬁtﬂﬁﬁl-l;dckhﬁﬂle%dh%?%o tigcieadieabyr gear 230
reverses direction of rotation as the firing nechanism 150 retracts. The

reversed rot awerowndmammbwmlegmtthe ﬁang imechandson p SOrtheh ot nead8P overcomebpws t he
anti - backup rel ease hutton.4 20, a rotates the

anti - backup P GAYMRD ARG PG 1B AR e 08 s Acg | oy
continued rewahaR enfPiéfed e paﬂﬁﬁl firish 6@he firidg alecBafism 190 %dt woufdour t h

function of the i ndicator gear 230 is to recelve a manual rotation from
otherwise be prevented by the antl-backup mechanism 250 that withdraws the anti-

backup release button 42 so that the latter may not laterally move the anti-backup

release lever 248.

[0094) Continuing with FIGS. 7-8, anti- backup mechanism 250 consists of the
operator accessible anti-backup release lever 248 operably coupled at the proximal
end to the anti-backup release button 42 and at the distal end to an anti-backup yoke
256. In particular, a distal end 254 of the anti-backup release lever 248 is engaged to
the anti-backup yoke 256 by an anti-backup yoke pin 258. The anti-backup yoke 256
moves longitudinally to impart a rotation to an anti-backup cam slot tube 252 that is
longitudinally constrained by the handle housing 154 and that encompasses the firing
rod 32 distally to the connection of the firing rod 32 to the link coupling 195 of the
linked rack 200. The anti-backup yoke 256 communicates the longitudinal movement
from the anti-backup release lever 248 via a cam slot tube pin 260 to the anti-backup
cam slot tube 252. That is, longitudinal movement of cam slot tube pin 260 in an
angled slot in the anti-backup cam slot tube 252 rotates the anti-backup cam slot tube

252.
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the indicating retraction knob 40 (clockwi se in the depiction of FIG 7) to
retract the firing nmechanism 150 with anti-backup nechani sm 250 unl ocked,

t her eby overcom ng any binding in the firing mechanism 150 that is not
readily overcone by the conbination tension/conpression spring 184. This
manual retraction assistance may be enployed after a partial firing of the
firing f8¥hani sm Tswped hetweenk@roximpkbeng of éherGape 3§ end the dpyi-hackumenn slbckup

hani 25 ] Lm0 I t . that th
T A o 2R (G WS Bl AR BRIE B b M e,
Cont i nui ng W66y aht @b.anil-b3ckuprdaim tuba 28I A s dpivaed, proxamal movah&it of te firlig

operator accessjble anti-backup rel ease | ever 248 operably coupled at the

proxi mal  en®4 <7 ¢VECSIAE ALtiRagkyp plate 46k to nuRtien tyhe oa, HIESeHBE @Mst al end to
an anti-backe . 2 ' . st al : | = backup
rel ease | eve%ﬁ%ggf?cﬁﬁg%{gcggta?%{) tﬂt“ﬁgh‘g%{oid- %géu’gé‘?g E@T}%gérﬁémglnqﬁ%%%%ackup
yoke pin 258of tHediragirod BAckup yoke 256 noves longitudinally to inpart a
rotation to an anti-backup cam sl ot tube 252 that is longitudinally

constrai by th | i n |1 rod
32 ai st M 7% ¢ na"RaRlabeRg PN AER A ARTRATREE ol IRni (Bl " T0s
of the |inkéatkrthathoR3®perd hecreai dodravienphyakebatkp camylovind@t2se i blesely

| ongi tudi nal novenment fromthe anti-backup rel ease |ever 248 via,a cam sl ot
tube pin 2605Ra5e¢ HuthgApti-bagipfFm W ?r?@ff-cﬁpe?lﬁﬁ%dh .arrvn%c{(m?ommﬁ@l%di nal
nmovenent of g&m i | | I | [ VRS p cam
sl ot tube 252 r aétlelgta?lggo aﬁﬁp-%ﬁgé%%ﬁg‘ac%agﬁgﬁﬁtﬁ%gé td2 Zihré%ilgrﬁfg%‘gé%&#r apped
bet ween a pr @&6 traits lenkkdgfosition. Rotatien 28thendtitbhekupntam Hactubp252causést  t ube

ohat e 266, AR SAPEAE TRERGY ok i A DEORRC A8 ety Torass RN onont

of the firinge mpithadRusFURER6IdIaIR)) bl eb@RlHgRhO FREEHERGRE MtRb¥&hupt OP tO the
rear, presenting an increased frictional contact to the firing rod 32 that

resi sts furtkemprssssn springdddethus positéning thefantirbragkumpla®26610068 6atippeds
anti - backup pl ate .26 lvots 1n a. er. simlar 1o that a.screen, door
"ock that - holuepaita wbRsked BhslichRarioRs Pl Bt it fi02 500 | ¢
cl osely

[0097] With particular reference to FIGS. 8-10, the traction biasing mechanism 210 is

depicted as being composed of a pawl 270 that has a distally projecting narrow tip
272 and a rightwardly projecting lateral pin 274 (FIG. 8) at its proximal end that is
rotatably inserted through a hole 276 in the upper portion 204 of the firing trigger 34.
On the right side of the firing trigger 34, the lateral pin 274 receives a biasing
member, depicted as biasing wheel 278. As the firing trigger 34 translates fore and
aft, the biasing wheel 278 traverses an arc proximate to the right half shell 156 of the
handle housing 154, overrunning at its distal portion of travel a biasing ramp 280
integrally formed in the right half shell 156. The biasing wheel 278 may
advantageously be formed from a resilient, frictional material that induces a
counterclockwise rotation (when viewed from the left) into the lateral pin 274 of the
pawl 270, thus traction biasing the distally projecting narrow tip 272 downward into a
ramped central track 282 of the nearest link 196a-d to engage the linked rack 200. As
the firing trigger 34 is released, the biasing wheel 278 thus tractionally biases the
pawl 270 in the opposite direction, raising the narrow tip 272 from the ramped central
track 282 of the linked rack 200. To ensure disengagement of the tip 272 under high
load conditions and at nearly full distal travel of the pawl 270, the right side of the
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spaced to the anti-backup cam tube 268. Specifically, the anti-backup
conpression spring 264 is able to act upon a top surface of the plate 266
totip the anti-backup plate 266 to its |ocked position. Rotation of the
anti - backup cam sl ot tube 252 causes a distal canmm ng novenent of the

anti - backup camtube 268 thereby forcing the top of the anti-backup plate
266 di st al | y pawl 7 mmpsgiptanto apmgnﬁlimdtwaaﬂvlfammmledmee% @&#Gspring
264, thus po t C nt

(per pendi cul 2 ‘§d e HtsL fg}?)es+1 %{%%b@ﬁ ){%ﬂz%‘ﬁo I§gaﬁ?oxe rrlfag]% r{éﬁgactfﬁoglnthgf t he

firing rod 32am13ém£éﬁﬂrawetclk zsarlfltlcaJﬁmig mgefmeeelme&ﬁﬁy poidtGthérfigantfapct i on
bi asi ng mechani sm_ 210 is 5) ted as being conposed of a pawl 270 that has
a distally prlayeethehs SH&‘VB‘W ?7%15 usod tolif the narrght i & @imﬂrtg? E”&Heﬁgellltéﬁler al
pin 274 (FI I ugh a
ol e 276 i n 1Tk s Vheekt ey vl 7R3 depfered # BB be dpFRlaEniher o
side of the fshapend the biggng mdthbet tewheel 27&ls 111usnraﬁ?éanceﬁﬁy‘be$aﬁecbloa5| ng

menber, depicted as_ bi asi ng! wheel 278. As the firing trigger 34 transl ates
fore and af ACAmEOdAe a VARG Mﬁééhapgwa&#ss\ﬁ@?twsormca%topmﬁsw@sqnsagehe ri ght

hal f shel | 136 ffind @Pthe'@ﬂ&‘gffé‘ct&ous' ng 154, overrunning at its distal portion
of travel a biasing ranp 2 integrally formed in the right half shell 156.

The bi asi ng wheel, 278 may advantageously be formed froma resilient,
frictional natekeddiacknat induces a countercl ockwi se rotation (when vi ewed
fromthe left) into the lateral pin 274 of the paw 270, thus traction

bi asi ng [dobe di st aIWyh pardicelai refigreineto GVG T 1Q) thethkdd naukeR00 is dépictad it greged
central track 282 of the nearest link 196a-d o ﬁ%Pgavsge t he |inked rack 200.

As the firidgtaglte &Q@Fram nugnheg padvantages Eagh) hak sanneddo adjgeent
tractionall ng the
narrow tip g?@kﬁ%@ﬁéEﬁdpmecf?g)gorﬁ@gflja&tt@g?%a%é;plgﬂﬂ Fﬁébﬁl ]kllicgf r:acg 200. To
ensur e di sen@andatbnin thi dirketidn, theditiked nabk 208 ifgims 4 vgid configliraionehand at
nearly full distal avel of the the ri i de, of th -20. pawl
270t anps. up JERIS OB AGRIE Stro Aoy el g ebterdise sod e aomh (i
8)on the ri ghhRé #6204 1d AT RAHIE Iﬁ%ﬁlcﬁﬁ? ehéh [FhI6 PIER@ BroxiRalAhRNafet P 272

fromthe ranped central track 2 If the firing trigger 3471 s rel eased at
any point ot fea ntaheexténsidn 3Q0rlanyeig,latervétlbolaélhvge ﬁ%eﬂl amrlp@rtuslethemof A ft the

TR T n e A BTG0 e

side 306 parallels the left side 304 defining between them the ramped central track

282 that terminates in the male extension 300.

[0099] The proximal portion of the central track 282 terminates before the right and
left sides 304, 306, forming a clevice 308 for receiving the male extension 300 from a
leading link 196a-d, which is hingedly attached by a pivot pin 310. Each leading link
196a-d has a flat surface 312 at the proximal end that is generally perpendicular to the
direction of columnar loading from the firing rod 32. Each trailing link 196a-d has a
contact surface 314 at the distal end that is also generally perpendicular to the
direction of columnar loading. The lateral through hole 302 is spaced away sufficient
so that a notch 316 is formed between lower portions of adjacent flat surface 312 and
contact surface 314 to provide clearance for downward pivoting of the trailing link
196a-d relative to the leading link 196a-d. Yet, the upper portions of the adjacent flat
surface 312 and contact surface 314 are registered for abutment as the leading and

trailing links 196a-d are longitudinally aligned, thereby resisting further upward
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shape of the biasing nmenber or wheel 278 is illustrative and may be varied
to accommpdate a variety of shapes that use friction or traction to engage
or disengage the firing of the end effector. Linked Rack. (00981 Wth

particular reference to FIG 10, the linked rack 200 is depicted in greater
detail to illustrate a nunber of advantages. Each link 196a-d is pinned to

adj acent | i ArfectioBaAgishiayn, sdwnadiacent finks | 0ard arotharivemal, tediolasd0Biasd ol gri p
36. Alt hou_gh rﬂ%@eﬁpé Bcét@d PQB\% L [i8E5E R Onépfﬁelﬂxﬁgergd5?10%’11%9%&9%{@?]96‘ rigid

configurati oR urmar ecia t hat

woul d ot her mmﬂledng&ldﬁnengjmgai 34 kherﬂeﬁ:tldﬂﬁﬁsﬂgtnﬁbchﬁnﬁinlm%pﬁlhes a pushing
particul ar, each link 196a-d proxinally termnates | e extension 300
havi ng | at er 2dialong {Bn lipe phactigp aaﬁllbeswfeeﬁecaavq hwmﬁéh&b& 1968-d foggthersj ge 304

o o200 1§ nk T maliig bAE S (hOnl AL AL MARGROTUEIERBRR AGhnGiight | of de

306 parall el t - sSi etween t e ranpeo Central
track 282 t hey leadingiinks £%6a-dint mﬂgidaétmimbem&gtmmﬁﬂﬂihe (iysdcetitna trackxi nal

t ft t 2.t bef. th t | ef t d
S04, 306, 1 of¥ LA DR YR DG s MAGr o B A RUTEARE R IBHA BRI r om &
| eadi ng |'i nk23§Gac nga ‘g’@ﬂnﬁﬁt With ﬁier}%%%eﬁ’sﬁérﬁ%‘(ﬁ& tHé’ le%di?l'g“l{?ﬂ( 1@6R-c310. Each

| eading link 196a- as a flat surface 312 at the proxXxinmal end that is
general | er pend ul_ar t| 0 ol utmar | oa fromthe
firing iBihis;” Eadhe ot f‘ﬁhyq%n indigatached oo e 1%&@33@%@?’3&@9‘%65& the
di stal end tl?@afturkﬁhﬁﬂéﬁ %B%éj‘érlo)(mpﬁreﬁ@@ﬁﬂh@%rﬁr rb@3% Q?weﬂ'ag B

col umar | oadi ng. The teral through hole 3027Is spaced away suf |C|ent SO
that a notch nﬁlleﬁext@lsim?fﬁ@cbnﬂé‘tat\sﬁfacb Swe sinutar to thedink$ 196H-d,cwith sﬂfﬁemenis urface

312 d tact f t f
Che trail | ngSHEHIE O feiedhoiE babIeRn s PR ablion A TN iPodieRd, na °
upper porti ones efthe @%eﬂgﬁrﬂc@at whérein ths thbk 386, ﬁi%ﬂﬁéﬂd%ﬁﬁ@%ﬂ%ﬂb&ﬂﬁﬁ 314 are

regi stered for abutnent as the leading and trailing |inks are

| ongi t udi nal BYO giat gtte@hes ﬁlhérroebynk é%ﬁastmﬂmglnfkmupbng l].=I pplicationgefithect i on. As

h wh 9 6 h t 302 i
S0 o0 Pt oy A7is RorEe agvRlage Ry ORI ictlohRL sk by 3PBuRiadne PLos
are appl i edfdree hlbfg fHelloR@tidinal 86k oBthe firlig rbd 32 ah@® thelitrdfphP forieg bathesm 210

applies a pushin
PP P linked rack 200.

[00101) Having a toothed upper surface 222 on the left side 304 that is distinct from
the ramped central track 282 advantageously allows a nonbinding, strong engagement
between the pawl 270 and the linked rack 200, even if the firing trigger 34 has been
stroked with varying ranges of motion. Meanwhile the toothed upper surface 222
provides a continuous engagement with the idler gear 220 for the advantages

described above.

[00102] It should be appreciated that although a pinned clevis connection between
links 196a-d has been advantageously depicted, a resilient or flexible connection may
be used. In addition, four links 196a-d are depicted, but various numbers and lengths

of links may be selected depending on firing travel, radius of curvature, etc.
Traction-Biasing Mechanism.

{00103] In FIGS. 11-14, the linked transmission firing mechanism 150 is depicted in a

sequence that illustrates how the traction biasing mechanism 210 (i.e., pawl 270,
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| oad al ong the line of action and bi ases consecutive horizontal |inks 196a-d
together. Thus, inparting a |line of action of a firing force above the

pi vot pins 310 maintains any leading |links 196a-d in a rigid, straight
configuration. The ranped central track 282 of a trailing |ink 196b-d
directs the distally projecting narrow tip 272 of the pawl 270 into
engagenent wbiasing rwhenglk-é and biasing rargp 28 ®faftimeativelydesnynt ite kheidi@ation of1 001001

.The front |i ﬂ?Vé%? a%%ltég%ljﬁ ﬁc{r%%?%mcgrgqht%ashllagng]he@%@y I eg'QS t hat

i ncludes features eto e proxi i'ng rod 32 as
wel | as incl fddtivpakcontidt withxhebiasingradii? 80) theftisdingwhéa 2g8 Slidessitivnlfall to the
| inks 196a-d, with sufficient cing to receive_there between tabs 320,

322 (FIG 8)d ﬁFn&aB@naﬁltﬁrépg%gem%g%wn%ef thegawh27¢ peachieyed. pand 192,
wherein the tabs 320, 322 attached by the sane pivot pin 310 that attaches
the fropobioki Nk 19GaFIG 1t eelfiriig tﬁgga@l3i4m1gs B&n. pafiilyl depiessud tofwheRether et racti on
force at this force advant ageous reduces frictional forces by applying the
force al ong frﬁfélqndmgﬁmmieﬁwnlsaﬂﬁbﬁgmsrie lmrlaqﬂ sBsaesmenbolihe fifing t%sgeaf"%

portion of t @91@ e ace 222
on the left Q}% EIBEES‘?%J dg%&%l nc rom g)lérgé&rgg‘g%&ggﬁ?gﬁ&{lfdg% 282
advant ageousthe proximab emd ofthbbinginggamp LBOd eingagginens rothe cametarcidskwizayd 270
and the linked rack 200, even if the firing trigger, 34 has heen, stroked

with varyi ngat %qyed fiom thedsfh Ampaning s r%att%ewtﬂaeom%cmpwéwhgw%@ 222
provides a c ﬁgﬁﬁ% i 16 advant ages
descri bed abg{égﬁé}%‘g&gﬂg?ﬂ S OUFM%(E htzlaggjr' elgl g{eetg-ﬁﬁ]rgg&gﬁsﬁ%h?gﬁg pi nned

cl evi s conneadvancededismace sufficikst fbOthe-pdwh2a?0 todeve mwmtzﬂghimsér;gagﬁmmt ed, a
resilient or f |bIe onnegti on ddition, four n

196a-d are d¥dieAmAsE ey t@alg2%{)@F§rﬁﬁﬂaﬂ|léﬁgtaﬁgﬂmsﬁhq 11#&%"%98 o8

sel ect ed depﬁx&ﬂ!h@&b?@raﬁéféﬁﬁ% tﬁx‘i"dgﬂnonérﬁﬁﬁ'td%e%n‘g%& 3b %‘FIGGE the firing

Tracti on-Bi asi ng Mecthani sm , the ed transm' ssion
firing nmechatrigger 1468nd eveddpfichgthetimnism $Edhasrostinlegttoialdeady fidt eavehow t he

traction biasin chani sm 210 awl 270, .- bi asin 278, and
bl asi ng. r amp P2HOY. SARRE MEAStvapyerrsal pis e VR 878 Bes g BEPRoi0E of e
firing triggempaso. MAKROMRS of thé NERg btRskePIMRHgAB10We 8l oI BNEIBAPS2 A (FIG.

8) contacts the proximally and upwardly facing beveled surface 284 of the closure

yoke 162 and lifts the pawl 270 from engagement with the link 196a-d, allowing the

linked rack 200 to retract.

[00105] In FIG. 14, the firing trigger 34 has been released sufficient for the biasing
wheel 278 to gain traction proximally on the biasing ramp 280, causing a clockwise
rotation, when viewed from the left, and raising the pawl 270. Given the proximally
directed slope of the ramped central track 282 of the linked rack 200, the firing
mechanism 150 is not obstructed in being moved proximally in preparation for either

another firing stroke or for a retraction cycle.

[00106] It should be appreciated that the traction biasing mechanism 210 may be

implemented in an instrument that performs at least a single stroke.
Anti-Backup Mechanism.

[00107] As described above, the anti-backup mechanism 250 locks during the firing

strokes to prevent the firing rod 32, and thus the firing mechanism 150, from
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frictional contact with the biasing ranp 280, the biasing wheel 278 slides
when full di sengagenent or engagenent novenent of the pawl 270 is achieved.
1001041 In FIG 11, the firing trigger 34 has been partially depressed to
where the traction biasing nechanism 210 begins to initiate engagenent of
the firing trigger 34 novenent to the |linked rack 200. In particular, the
bi asi ng wheelre@a@ingagtit fuht famigtiavet sachieved orethe esed selfcts hereriaets ImMEIG. dfp 280,

and thus begips to, rotate counterclockwi se, as viewed. fraomthe |eft,

i nparting thitEe ?Ibt{'g?‘i?(ﬁﬂ nfeé’ﬁ'{lrﬂﬁmgg&ils _ ,t‘?‘ﬁhﬁ’i alpcked “jo\ﬁﬁgﬁoﬁl f@ﬁ anii-backiBged from
the |inked rasiastQ6ver2d8 i i thd groxih&-thbdt Eﬂﬂti%&h@lﬁsﬁmamnﬂ%ckﬁd&ﬁ‘ﬁmEd a

di stance sufficient for the pawl 270 to have fully rotated into engagenent

with the ranpé tehed524p engageitho@i-bickup earitubet 268 ta forno e minigbum ldngguding | i nk

coupling 195 thereby.transferri firing nmotion into. the firing rod
3o P e 1R PR Sttt B bR uP Plart 266, driihatRee bileLSo has
conti nued to 26Netipped Hadk at the augle shaos by therantiBackuitcoMipressi SHOPRINE 264 bh®

bi asi ng wheel 278 Flas_ slid along the biasing rarrlggZdé%? At thelﬁgnd of the

firing strokegripse fifiggrod 33nas shosmandfiGt He pawl 270 (FIG 8) contacts the
proxi mally and upwardly facing bevel ed surface 284 of the closure yoke 162

and |iftendshe pawnZT1G. {6, arpréxigayenesio ofthdframe 2B imtudeObialflspoal pstvibg t he
i nked rack 200 to retract. 1001051 In FIG 14, the firing trigger 34 has
been rel easedt02hatireqedies thepantichaskup eamprgssiqinenaing 264 againgfdisistalannplen

i ol | . binei | ) | . e wh
D ovied {1 om i odr PR 6 HEerri 268 W Ao R 5l 4 3 prbRiBlty e VREN
directed sl opsugh 406¢hat asmaninvates wath the andricz @2 tlef frihe2 8. THeetirhackupfitte t he

firing mechanism 150 i s pot obstructed in being noved q%r oximally in
preparation 48P 1ep gensrallysfiaiplate shaped tyfitsintoghe open renehA0oadiagentite theey | e.

[001061 It s ' i | .asj: ' 10
maybe | npl onEnrBA T LR ey SO A HBuc Fale 28, M RO REAGHOIRE e
Anti - Backup Mfdlesanitsbackpp plh€r266Abatde sxpdsed ffomthe epert tieughrilio-prajektsp mechani sm
250 | ocks durin he firin strookes to.preven he firing rod 32 nd t hus
the firing BRI R TeSeiY* RfeiRe 93 ec? P L riyermarion Attt bakp | o
achi eved or tdige 9861s 19REifkfimlly Qoh&lditaland Bt il GntalPwith the spring 264. Thus,

unless restrained by the anti-backup cam tube 268, the top of the anti-backup plate

266 is urged to tip proximally, causing the through hole 408 in the anti-backup plate

266 to bind against the firing rod 32.

[00109] In FIG. 17, the anti-backup mechanism 250 is depicted as unlocked. The anti-
lock release lever 248 has laterally moved to the right, imparting a movement to the
right of the anti-backup yoke 256, thereby imparting a clockwise rotation of the anti-
backup cam slot tube 252, when viewed from a proximal position. A camming surface
410 of the anti-backup cam slot tube 252 departs from a proximal cutout 412 in the
anti-backup cam tube 268, forcing the latter to move distally against the anti-backup
plate 266, which in turn moves to a perpendicular, unlocked position and further

compresses anti-backup compression spring 264.

[00110] In FIG. 18, the interaction between the anti-backup release lever 248 and the
right side of the indicator gear 230 are depicted after the firing trigger 34 has been
fired twice. A lever opening 420 extends through anti-backup release lever 248 to

receive and interact with a curved ramp 430 extending outwardly from the right side
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the anti-backup mechani sm 250 is depicted in a | ocked condition. The
anti-backup release lever 248 is in the proxinmal-nost position and has
rotated anti-backup cam slot tube 252 to engage the anti-backup cam tube
268 to forma mninmumlongitudinal |ength, creating an increased space for
t he anti-backuP pl ate 266. Anti-bacﬁgp plate 266 is tipped back at the
angl e shown B{theprdigater gq9n kY Ratdinmraike idicater geag 238 lrixpgithegntipackupe firing

rod 32, as s Fég%%e g&ﬁg H% di&t@llyi%é@ Bbttdrfls g\gﬁx%%r?i-bfck% Qéée{g?lbuﬁ&gﬂl 8180 of the

frame 28 inc spoof’ portron 4 recerves the antT-backup
conpr essi on bpteomgceidclad2l msi diséngaghsshadntBbavkhpmecharign 204, anBrdeivestdl to t he

spring 264, the franme 28 has a top anpd proxinmally open _trough 406 that
conmmuni cat es prfrHalghé"h“ﬁ't EPOsS t ?artthga@%ﬁ%eazsbuémg%m ﬁq%‘éE‘gGﬁ“ﬁllé’ﬁe 266
is a general 3 t blg | : t ! adj acent to
the spring ggﬁﬁi ?%&ghgﬁgpgaggﬁlgﬁ%g%%gﬂ%ﬁpgﬁgﬁq%ﬁ%thgg%Eb%%ggarticular,

t he top port meohandm 25e (G 19 Jbk aptiphckup y2E625hallowsthesxpos@adwitham t he open
trough 406 project.s rdly to recejve a force fromthe sprin 4. The

| over por ¢ oipgtuding! SR contsetifn \Eiibe b backub SokG PRATE AP PoUgN AR ned
and not in cophambntdof thelddfi-baRkig R 1ca8Mey M8 are LHUSEP By fh%%hf\%H%HP Byt he

anti-backup camtube 268, the top of the anti-backup plate 266 Is urged to
tip proxi mal that swywidsglmdsea gharten gh thesireumBerice of e iradicatoripan K3 apbutt e 266

to bind i t ,the.firi 32. 01Q9], I.n FI 17 ati- k
rochant s o5t BE el ek Do e B Fitiodife ot nstiton biteadivalBitohs nas
lateral |y nmowRdidh®), bPfeakiaht of theB@vbd ﬂﬁnﬂ%{f@ﬁ&hé farthB& to ietipht vay he

anti - backup yoke 256, thereb.y inparting a clockw se rotation of the anti-
backup cam sfrom thaperfasaf thehiadicetor geat 280 .crhescopnisrdleakiwigrompstiportionsorcanmi ng

cut ot 412 1 AP o0k CRREE e R ThE e M pe R A iRy BT

distally agapsgt the anti-backup plate 266, which in turn noves to a
per pendi cul ar, unl ocked position and further conpresses anti-backup

conpressiQn sprin 110], In FlLG .the interaction, be t he
ot 1 balkll) 7ol caBuFits ap B e etthg 10 is i Wit RNl B8 bl a0
are depi ct eddefiriethd fiexindl lahd distal ¢@vemask HaFade R the bhti-Baciup reRaseAetegVer
openi ng 420 extends through anti-backup rel ease |lever 248 to receive and

i nteract wi tB4& vaith the dndiegier pind32 xesehag wighisuthiadwodrntaksdeh 44ReArtoprecessi de
442 and a bottom recess 444 vertically widen and communicate with the horizontal
slot 440 and define at what angular position the clockwise most portion 434 of the
curved ramp 430 longitudinally translates the anti-backup release lever 248. The top
and bottom recesses 442, 444 are sized to allow the curved ramp 430 to enter the
respective recess 442, 444 without tipping the anti-backup release lever 248 until the
end of normal firing. The lever opening 420 is above the longitudinal axis of the anti-
backup mechanism 250, and thus a rightward force creates a rotating force of the anti-

backup cam slot tube 252.

[00112] In FIG. 20, the anti-backup release lever 248 and indicator gear 230 are shown
in their initial condition and they remain so throughout the time in which the closure
trigger 26 is being actuated. In particular, the anti-backup release lever 248 is distally
positioned, bottoming out the anti-backup release button 42 in its button receptacle
422. The curved ramp 430 is at its counterclockwise extreme (when viewed from the

right), with its peak 434 at approximately the 6 o'clock position adjacent distally to a
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-24 of the indicator gear 230. Rotation of the indicator gear 230 drives the
anti-backup release |lever 248 distally, which bottons out the anti-backup
rel ease button 42 into a button receptacle 422 and di sengages the
anti - backup nechani sm 250, and drives it proxinmally, which exposes the
anti-backup rel ease button 42 as depicted, as well as kicking the

anti - backup mEPamabvertical surfa® af she leaver regpgs 444 ofichalgves redess 420 with

mechani sm 25 E . ti-: ke 256 allows this notion with a
| ongi t udi nal Q‘s"’ﬁé’k&‘éﬁ%ﬁﬁé@?i‘%gavma‘f‘ﬁ’??lr‘i’gl%cgti-backup yoke pin 258 (not
shown). These novenents of the_anti-backup rel ease | ever 248 are caused by

the cur O3} anp 430 FIG gk the firsbiimes stegkews thefiripgtrigaer 3 (nphhowinyia {68 ence of
an indicator i t ' hirei . -The
cl ockw se rmsztIa %3?‘? |%cnc 5 e‘?'lhé\%ﬂel\?\gedﬁ%}’rﬁéaﬁ%ig&%%%ﬁ% ,Etl%ﬁ)(%%)ielg{?pzeﬁ;ﬁof t he
curved ranp 4tffagrdjteebsttont teckardddant theocuriedl timg30diagyotated olockWiesalr f ace of
t he indicator g&zg@%%gl The countercl ockwi se npbst f)ortion or entry 436 of

the curved r #R9 ackpesitiopshhepghynthegptibaskupaglegse leyer 248 diag Havslatedbar
230. 1001111 : - ' ' hﬁ% |
hori zont al Slp(%(%k1&%@%%&0&3@?%%&9%@%@%8%%%3%@ nglégidé? glfea rrg\ger?é%tc l%:f\%%i | abl e

to the anti - laadkctpateé kiwamti-baekay me2dbism2 300 Thh eclatiahishpt afithrate &f32 r esi di ng

within this horjzontal .slof 440, A top reces 442 and a bottom recess 444
vertical ly wi€ kwé%‘?dOR?B%ﬂ%thEé?%ert%Paf Wdhe desied RUmbEpe! iiihé{nralﬂd define at
what angul ar pggdtil ' ARsh ' i ranp 430
| ongi t udi nal Isygﬁséﬁg?%?ﬁsﬁgﬁgﬁ%?&gack&p%#dggggéﬁgl\}lgpeaz@gs sﬁl’?]%&?%pt) and
bot t om r eces demgstrdkesitd made, asidepidtetion HIG.AR whareinuhe b fiengstddk@s haveent er t he

D SRS i F ot R B R
| ongi tudi nal tRepeakAB4idFroaHhdl to Qﬁ@!ﬁijﬁbeﬂ?ﬁhﬁ@%ﬁm ae':rgcal%gle bh#e u périzrgéz?%é’var d

force creates a rotating force of the anti- backup cam sl ot tube
1001121 | n Fl4d2, pugitionké s that a behskquent Sting steokeavidlracPui®onethel antiripckaipaeleggear 230

h in thejs.initial dit d th in so th h he ti
"nCwni oh t he e¥ebat 1 Shne el Bodonta? ol figent, Rt B pR hosp FelE APk es e
anti - backup Rl Qa6&1 dafip30488désSprokisdattd the iiSatdr RNBY2. préifisBe RWasd he

anti-backup rel ease button 42 in its button receptacle _
button 42 would cause the proximal edge of the lever opening 420 to ride up onto the

curved ramp 430, tilting the anti-backup release lever 248 as depicted in FIG. 19.

[00114] In FIG. 23, the final firing stroke is concluding, during which the peak 434 has
moved to approximately 3 o'clock while moving the proximal end of the horizontal
slot 440 up against the indicator pin 432, bottoming out the anti-backup release button
42, releasing the anti-backup mechanism 250 and thereby initiating the retraction of

linked transmission firing mechanism 150.

[00115] In FIG. 24, the unlocked anti-backup mechanism 250 has allowed the spring-
powered retraction of the linked rack 200 to occur, which in turn causes a
counterclockwise rotation, when viewed from the right, of the indicator gear 230. As
the firing mechanism 150 begins to retract, the counterclockwise rotation of indicator
gear 230 slides the angled surface of curved ramp 430 into ramped contact with the
proximal edge of the top recess 442. Continued rotation of indicator gear 230 drives
the curved ramp 430 under the upper portion of backup release lever 248 and tilts or

deflects lever 248 to the position shown in FIG. 19. The tilting motion of the backup
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422. The curved ranp 430 is at its counterclockw se extrene (when viewed
fromthe right), with its peak 434 at approximately the 6 o' cl ock position
adj acent distally to a proximal vertical surface of the | ower recess 444 of
the |l ever recess 420 with the entry 436 of the curved ranp 430 at about 3
o' cl ock. [00113] In FIG 21, the first firin dg stroke of the firing trigger
34 (not showfFlease fEves248 isprodgediaprexcationginding masion af ievepe4kbuthe has act ed
agai nst the he
curved ranp g%rgéig%pr 2(;’)%{ (ﬁdrﬁ@ rIEtr§ {/%Bg)gﬁ%eq nkteg?ac? (%Oh'eﬁégug&c ocn%égcr)%??‘logn

Ther eby, t henatneiradiattheend ef tredast sevler affed 8ntivdackupanadhahiem 250rioxi mal |y to

expose the anti-bac se bu 4 fromthe button recepta
actuat ed t he? %ﬂmatlﬁaﬁ@pw#%@ ﬁ%ﬁh?g QE@C HiHg SPRICHES &Hymgﬁhwndeq%@ ﬁ‘&?‘éﬁéf
cl ockwi se ro 'spcrwfn 13 Qo%yaltapfs a&gﬁ{ed%g’ﬂ'ldtl&térzﬁn 495 Wolf frovReex®f full

firing strokes is selected so"that the curved 430 contlnues uni npeded
as subsequenforcd forrietract she londed ranke’z(}@alishouid ftpr be eppreciatel Gat Adringpardaln t he

he (el ve oPERGOL S EIE TR0 P 35 BaK PR |- ATHERs EaPa FUFsat) atent

to the distapyy&idd @f@ﬁldeaq&ereﬁﬁctTt}tbehrﬂdée?ickrm%ilsmoﬁ %the%ﬁlﬂahﬁftﬁﬁle%& that a
subsequent firing stroke will act upon the anfi-bac rel ease lever 248 to

caus eddl st al lever248adistally MMe am-bﬁchuhalémdj@msm@wh’éh@retmctmgngtumokes ) t he
43 432
ol oase bot EORmES et ol el ek SaD oS e £ QB el nekion, &F BRRIRE 450 <0

ride up ontofridpes. curved ranp 430, tilting the anti-backup rel ease | ever 248
as depicted in FIG 19. ]00114] In FIG 23, the final firing stroke is

o e mBig " e B BBl the Fng AT ToleP PR s e

i ndi cat or pi Bizé3Pthe eIt QP 330 Ufc illlSradiRe andRal YP vaStERRcdiHinbtte 242,
rel easing the anti-backup nechani sm 250 and thereby initiating the

retraction ohandlfrm@wurqdafnrsﬁﬁsf&mﬁnﬂmbﬁrr@fmmkgsﬂ 150. ]00115] In FIG 24,

t he unl ocked anti - backup mechani sm 250 has all owed the spring- powered

retract jogri7jof t heltlshol@berappiecidfd that tRCoHTy relbis6 fhecharfisth fordfdH5Ihé

countercl ockwi se rotation, when viewed fromthe right, of the indicator gear

230. As t helterasting ofdehindicator 2s@ 236gna sherlover@pering ; 420 may beuenlesed o8k wi se

rotation of |ng ﬁﬁ{%\m gear 230 slides the angled surface of curved ranp 430
t

into ranped con h the
Opening Lockout.
[00118) In FIG. 26, the surgical stapling and severing instrument 10 is in its initial

open condition with both closure and firing triggers 26, 34 forward and the linked
rack 200 retracted. As described above, in this unfired condition, the indicator gear
230 presents its opening 240 in circular ridge 242 to the upper surface 244 of the
locking arm 172, which is ordinarily rotated downward out of the opening 240 by the
action of the compression spring 180 between the housing structure 182 and the
intermediate distal side 178 of the closure release button 38. In FIG. 26, the closure
release button 38 has been depressed, causing the upper surface 244 to enter the
opening 240. In FIG. 27, the closure trigger 26 and the locking arm 172 are in
clamping abutment after depressing the closure trigger 26 against the pistol grip 36
and the firing trigger 34 is swung into position for firing. The closure release button
38 is not depressed, as noted by the expanded closure spring 180. The upper surface

244 of the locking arm 172 is swung below circular ridge 242 and indicator gear 230
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proxi mal edge of the top recess 442. Continued rotation of indicator gear
230 drives the curved ranp 430 under the upper portion of backup rel ease

| ever 248 and tilts or deflects |ever 248 to the position shown in FIG 19.
The tilting notion of the backup -26 rel ease | ever 248 is provided to
prevent |ongitudinal notion of |ever 248 by the curved ranp 430 during
retraction ofs unkecked apdree owtarpepungieglatlavish d heidenaw ardmrvearoent ofdackingt r act

at the end of 1 2?320 @8%1@%}1& ?—Eﬁca‘%‘& Erﬁ?)tdndt?ﬁfsiﬂﬁg hﬁfmmsﬁlr@sfo%oﬁﬁrfﬁg t he

automatically u o i T ence

i ndi cat or knolfeckdhisnt 160 arschallews the Rl trigher 245)0 Ed’mﬂuatéﬂ Thus b dek indichtofli cat or
pin 432 woul d provide extra forge to retract the |inked rack 200 It should

further be aBfrée? 8?@@“@?1%&”&?&‘? WY fprh qr,ﬁaqng, ‘F‘F closgredeleasedutiopi3§ds mechani sm

150, such aspl%ﬂl'df legél %gcl Qﬁzd el ease button 42 woul d
al so retract the |nke rac nDV|n antl-backup rel ease |ever
248 distally_tq.unl ock the anti-backup rrechanl sm 250. The retraction notion

conti nues unfPfitiemindigatarAndRelgasg Meshanism. et urned to its initial position,
as depicted in FIG 25. [00116] It should be appreciated that the shape of

the | eveouigpeni ngIRIG. 28¢a flrgidal saplitig 2ad edveting irdtraf@nt 6000ha4 30e @A ator
illustrative and nay be varied to accommdate a handl e confiqgured for a

di fferent nuFRYBFtiQs Knqbrreplgced hynacalternagringipator dewipgodQupyeardly) gdtod t hat
the rotary r ﬁlteﬁgﬁ ?e{)}g %@Qﬁlﬁl@}&%g@g H%Xr %{}ethaﬂ qﬂg § ecgﬁ b ?@tu%fé tﬁ#ﬂg ]%tIPaQL gator

gear 230 and openi ng ere nkages.
Openi ng Lockdiat maj 66 iéaﬂi]ly IactuEtIedSby Eﬁhertliaﬁd STUregnsIairnalt 6pd isrshoan d)pex&)demd ng

i nstrument 10 s.in.i co dltlon h both closure and firing
triggers 26, YBHCARASR igat % fh?éhfrt?lfbk@awar £4eu é‘tf%géélﬁé‘ﬁs 2034 7048h¢ bed
above, in thbﬁen%fd'e"ffégto?@@%é&ﬁnn% s ﬁd?%&ﬁ{e%e&;l% retrdcHdnRERT 8AL f 1 1S

opening 240 in circular e upper surface 244 of the | ocking
arm 172, whi umnﬁly@lnsﬂall}a]otdtgd adpacahetd thh)hmwiﬁdmbusmtg 16#. Theindjzator 640 %9 by t he

action of the conpressjqn spri 180bt t.he housi cture 182 and
the i nter modf SO GpbimoxTls B prarorhlsiaudider gre 20l Bt o iEhEss. 1 n Mo
26, the cl osyjeBhanien ?W Qs BedctiBBd FRvIvaslyRE AhichaRE RmBHon RAS6420vélIe UPPEr
surface 244 to enter the

rotate proximally as the linked transmission 150 is fired, presenting a visual indication

of firing as well as allowing a way of assisting automatic retraction by applying a

manual distal force thereto as a rotary position indicator. The direction of rotation

must be reversed so it must be attached to the idler gear 220 for this version.

[00120] In FIG 29, another alternate firing mechanism 650 incorporates the afore-
described top-accessible retraction lever 642 and indicator device 640 that is coupled
to an indicator gear 660 having first and second dwell areas 662, 664 within a toothed
area 668. The first dwell area 662 is presented to the idler gear 220 when the
retraction lever 642 is at its distal position adjacent to the handle housing 154.
Thereby, the idler gear 220 is allowed free clockwise and counterclockwise rotation
as driven by the longitudinally moving linked rack 200. Should the E-beam 80 (not
shown in FIG. 29) become stuck within the end effector 12 for any reason and cannot
be withdrawn proximally by the combination tension/compression spring 184 (not
shown in FIG. 29), the retraction lever 642 may be pulled proximally by the surgeon
to rotate the indicator gear 660 clockwise, as viewed from the left. This rotational

movement of the retraction lever 660 rotates the indicator gear 660 and brings a
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opening 240. In FIG 27, the closure trigger 26 and the | ocking arm 172 are
in clanping abutnment after depressing the closure trigger 26 against the
pistol grip 36 and the firing trigger 34 is swng into position for firing.
The closure rel ease button 38 is not depressed, as noted by the expanded
cl osure spring 180. The upper surface 244 of the locking arm 172 is swing
bel ow ci r cul &brvieddepsh 2@%670 th!ii tsdeoveeydhe ﬁ@i@@nd monctdwnll 66kebdantd free to

rotate count vvard ment n ocks

t he i ndi cat or%gl]ggtﬁb%gj% te%ﬁ'? fihe it aqar zz(yg’ peéar?s%fmg’ “‘ gf’tﬁcﬁﬁn ‘Wﬁ%ﬁ‘gni sm
150 and all omﬂiehhqﬂgrhecngnism@g)er 34 to be actuated. Thus, as the indicator
gear 230 continues to rotate with further firing, the closure rel ease button

38 | ded f i ' :
i cat S8 d e SREREIREIEARE BAGPRofii B o W LRI BI2 N 0] and
severing i nsteteavettic fiidy hechahism 6300 ieedby rotatisg maedlbpgeakmmcdslﬁwérar@eldwisy an

al ternate indi cator device 640 upwardly extended to presen
t op- accessi bi2gd ﬂcg{gptgémplghmpgmrth@hgkqdﬁaqk Q0 rrexigdly 4@ reéraé‘}ﬁh‘élg beam $y

retractor thaty, apﬁor¥ RIS 449 19% | fota tpatqe)fhgpﬁgltlgﬁng (.I:v”j&fthé]ﬁitlér t 610

i s shown opened an Ired, as | orwar & cl osure
and firing tnr20desenga6s wih tl@eﬁdlrvéthtoommgmemﬁmfafndci dldfcoﬂtﬂled%ﬁﬂth%l ri ng has
not commenced, the retraction lever 642 is normally distally rotated

adj acent to CFEACHIMIAVET AR Ry W@%@Sﬁweﬂ'ﬁf@a ﬁ%.%‘éﬁl@rpoeﬁothﬁapph wHorglifresd (not
shown) to tNn¢,Dieyd MUS uxkgigag%ée mgn l6§ﬂ aHEfe DAY %szné pﬁﬁgan' sm

150, as described previou e retraction ever rotate
proxi mal | y asptigs 1|8i4nﬂndalcfutlym1lr~arri1hsilmhe(ﬂ.156k 280.fi red, presenting a visual
indication of firing as well as allowing a way of assisting automatic

retracti &E‘zzPry appl A ffkrate ?@sﬁ%?{gogélﬁ%h’uﬁv%i\%@ thd Rldfidh X F[%gi%g cggéﬂ tion

i ndi cat or he direction o t1on be reverse
attached to tsheh asH Sprag&auiutﬁﬁ Or arequtivalent ot shown) Hfﬁ)@&éiﬂﬂle ketrdetiGh R9er anot her

alternate fir i sm 650 ipcorporates the afore- describe

t op- accessi b|6'é53@ﬁ£ &BﬂoT %%96@22 CYIRYT CR tl}fé@?ﬁ?eo A1 "ffg-tth‘? s coupl ed
to an indi Catr&facﬁ@ﬁ[ev@p&m\lhﬁl%dfﬂyr c%htaémltﬁ BEAAdMRLLing 1888t &RR enGF W Lhin
a toothed area 668. The first dwell area 662 is presenfed to the idler gear
220 when t he the mngaert motion l@sseuhaﬁaiuli evalutionsThis Emats throdistanearthatdhabfieng to t he
handl e housi n9ste 5%50 can be retracted for one movement of the retraction lever 642. The
addition of the one way slip clutch between the retraction lever 642 and indicator gear
660 allows the retraction lever 642 to operably engage with the indicator gear 660 as
the retraction lever 642 rotates back (distal to proximal) and disengages as the lever
642 moves forward (proximal to distal). This ensures full retraction of the firing
mechanism 650 by allowing multiple pulls on the retraction lever 642. Second dwell
area 664 may be removed from the indicator gear 660 to ensure more tooth-to-tooth
engagement. Additionally, the incorporation of a clutch mechanism allows the

retraction lever to be rotated adjacent to the handle 20 after use.

[00123] In use, the surgeon positions the end effector 12 and shaft 18 through the
cannula or a trocar to a surgical site, and positions the anvil 14 and elongate channel
16 as opposing jaws to grasp tissue to be stapled and severed. Once satisfied with the
position of end effector 12, the closure trigger 26 is fully depressed toward the pistol
grip 36 of the handle 20, causing the upper portion 160 of the closure trigger 26 to

lock against the locking arm 172 that is pivotally attached to the closure release button
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Thereby, the idler gear 220 is allowed free cl ockw se and countercl ockw se
rotation as driven by the longitudinally noving |inked rack 200. Shoul d the
E- beam 80 (not shown in FIG 29) becone stuck within the end effector 12
for any reason and cannot be w thdrawn proximally by the conbination

tensi on/ conpression spring 184 (not shown in FIG 29), the retraction |ever
642 may be pﬁBJB@ﬁnpﬂ@ﬁrmltnggd;ﬁ%héem’@ﬁsgbmd refegsadet predetemmineulinberof gear

660 cl ockw s e) his r mept of the
retraction Igl\r/lg??%%%e lﬁl fmn rﬁveefto n%%"ﬁ%%ﬁ" ﬁ‘cﬁ%ﬂg?@‘ 8 curved
t oot h segnmenbedid 80 imtie end ebfettoLen Ddiﬁlgfﬂrhfgt tlﬁ%tl&ﬁ@ﬂi}ﬁm%ﬁhisnﬁ@ﬂ) is@®4 into
contact with the teeth of .the idler gear to operably couple the

retraction | éeked gonslitiqny withehe antj- h@"h‘]‘ﬁ@ﬁﬁéﬁ?%ﬁﬂmd todip1b2ck, tapdiag a®upl ed, the
surgeon may gf&hﬂ%l%gﬁﬁée , e%;ﬁnhg "9, Tk aReh éﬁﬁglrﬁ&ﬁfn 1g%p£r?ed th ¢ d%(f/\/lhge

firing mechani sm tating thei counterc
and | ongi t udireta32 y tieinked trhlmsnhssm:aﬂnngniecm&npﬂﬁi)(thlaainchdE@lmleﬂrradctz(IOhe
E-beam 80. As the_ret rs&{ i oggl ever i'ﬁ‘vﬁf ur her rotated _ to the position

64
of FIG 30, tREXigpilyatas figng &d aP‘P\ ink d9ea:d pumed fpediacsBlent 670
and is decouﬂhﬁsdlddaqmlfcﬂ%at'B@]?Jl?%ﬁs' ﬂBxJeﬁYiS?vn %t?%%ﬁst gﬂ€3 Wl ﬁot%hg&ﬁis&l At

this point, the application o rce has irin ani sm
650 and t he (@ningatigulsttuetusé wheén straighe sathomforepimpaged ABabvevthéd plvbuﬂnh;/3I03t ract

the linked r ck 20 An aI ernate des t sh Vol ves t he
addi ti on of et&'ﬁﬁ aﬂlég?qlpfgépﬁ‘f‘gﬁal Ys & HRCTD Gl%l %‘g‘i’r‘é‘% ?}Q@W? &fui val ent
(not shown) ?iﬁh%e?B@lr{c@ﬁdeéﬁtb'l&ﬂlglm&[2786tﬁ3t 1§@Hct§d?ﬁllye o;ﬂé’&@i@hﬁ&ﬁé 660. In

the previous design, the range of notion of retracti | ever 642 is
limted by cbousieg 154 such that aldmﬁallfmdgonmlqmgnr_pms an ergagingdnas tofthe pavd 278nge or

notion | ess than a ful Iut on l'S ce that the firing
oyst em 650 c b e anph i Eirts gheegaentauibn ki € 2PLeA GRS Frd oo o 6!
The additi ogtréle, tﬂaq,ao«mm@wswlﬁédl rﬁ'fﬁ'lhgfén%@%ﬂﬁﬁﬂwftﬂ@inkﬁg@cdbj@Bmh?Ver 642
and i ndi cat or gear 660 allows the retraction | ever 642 to operably engage

with the i ndbwgbfrlngvefanrnta@smthéewlh@sm&cc 384 pbiheictosure oke 163t aressrmback
(pr oximal 1 6ol a he et RPN s e s 4RI TrbRHE™ Trochani sm
650 by al | owrdigrsing BibPloah®phw 2700 hdldhgpRim a0 hisdvel thy Biikddddck Ssrdads dwel |
thereby held in place by the anti-backup mechanism 250. Upon full firing travel, the
indicator gear 230 includes the curved ramp 430 that trips the anti-backup release
lever 248 that forces the anti-backup plate 266 into an unlocked condition, allowing
the linked rack 200, and thus the firing rod 32, to be withdrawn by a compressive
force stored in the combination tension/compression spring 184. Thereby, the linked
rack 200 is withdrawn into the pistol grip 36. Alternatively, during the firing strokes,
the surgeon may depress the anti-backup release button 42 that causes the anti-backup
release lever 248 to tip. The indicator knob 40 may advantageously allow the surgeon
to know how far firing has progressed and to assist in retracting the E-beam 80 that

has encountered binding.
Linked Firing Transmission With Automatic Retraction At End Of Full Firing Travel.

[00124] In FIGS. 31-32, a surgical stapling and severing instrument 1010 includes
automatic knife retraction at the end of multiple stroke firing travel. Yet advantageous
features described above are maintained for an end effector, which in the illustrative

version is a staple applying apparatus 1012. With particular to FIG. 31, an anvil 1014
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area 664 may be renoved fromthe indicator gear 660 to ensure nore
tooth-to-tooth engagenent. Additionally, the incorporation of a clutch
mechani smallows the retraction |ever to be rotated adjacent to the handl e
20 after use. [001231 In use, the surgeon positions the end effector 12 and
shaft 18 through the cannula or a trocar to a surgical site, and positions
the anvil 14mapnde edpeatghlyepehethan closed abeut dis posital gttpchmsert to g elopgate ssue to be

st apl ed and vered. i sfi th the ition of end eff t or
the closure (PPt 116 Fhe SlanfspBlbnkseanull 014 HipSimay st or 't he
handl e 20, cam;ﬁ%< sﬁamelmspﬁﬁmngratmﬁ@lelﬁ&n BbrtioRq 002 OWHER tHelstUeippPfing 0 | ock
agai nst the | oc arm 172 that is pivotally attached to the closure

rel ease butt @ﬁqemlglg 932 isrplesed, thgdmplemengpertipey 6?2 pgsends %I@pﬁlég@éﬁsﬁﬁﬂnqﬂel eased
a predeterm f to d
fi Iroi ng rod B%Q%Slmé forH'L &Ohﬁ%fléﬁ)?ﬁméag%bﬁgel;&r% é‘%‘l cgﬁﬁéézt%n def ?ec[ Io\r/elg1

During firi nganiphRtiaghindiecé2@ nmechani sm 250 is in a |ocked condition, with
the anti-backup plate 266 all ovved to tip back, binding any proxi mal notion

of the Lblz ng rod §gh -ﬁtl]eel(ﬁoﬁ}ag {edQ)gl {E%tah h,oﬁsﬂlgggg% ﬁgﬁ:gnt} E%}lehrl ng

rod 32 he i ransm ssi on it ng nec an sm s |inked

rack 200 prmmadtiom kanbb 405@ that fbtitbsethélerdnggersmﬂ B@L8 aMdisfaptaspplyingk 196a-d
pinned to adjacent |inks 196a-d such that bendi n?&i s al | oned dovvn into the

pi stol grip ZecBbly 1942 abpnierlangitudgahiri obtheishaft 14ES: deelasuse fifaasT 8036ai ght with
a force i rrpa{viﬂ%ﬂ o a?%’ fa ﬁ‘&ﬁ.o?h&ﬁséol%@sl@&gbo@% YSsakt t{nggé&splﬁqgél gr}%aged

Speci fically, ctiron bias hanr sm coup

trigger 34 |mﬂralt3e&r@sblnealsanﬂgs vdueinl 1234 is Beressed fdctlﬁielthéléﬂablﬁ applyiriged the
handl e housing 154 such that a distal firing notion inparts an_engagi ng

bias to the #aaRbh7AQI2. Amyjlplestiekeumpe yiegen Hi34, wh@agwémn frentef thee 1 nked
rack 200. At b I ring
engagenment w E)ﬂﬁf %e?i%%d"%%usgg {hgig&ﬁ Jbﬁlﬁ%%ssgnz& (}%(lzolrté %lggﬂt\}f‘\nﬁ %ﬁg%evel ed
surface 284 sdvet diel stdpdstissae ytahqaed ﬂibreu& Siatemnltipieofiringistedkes hee dniployed to
mechani sm 150 cau es the hjasin art a ver.sin as to
the paw 270edHeA P ABIOBEAT (o776 TR Shtied e iroke b by Mo g a3 oy eby

hel d in placgdR¥idr %eal@ hiab AR Y RiFREI AL ﬁpFldJrzgermé brefseﬂﬂﬂgqnal&ﬁvel the
i ndi cator gear 230 includes the curved ranmp 4 hat trips the anti -backup
rel ease | evefithg fi8ing paigréssr Basnstiee afuil firbgdkaypl lphﬁtequﬁeﬁlrcﬂﬁdl famnginl ocked
condi tion, altlro es at?d thus the indicator wheels 1040, 1041 rotate up to one-third of a revolution
each per stroke. A manual firing release lever 1042 allows retraction before full firing
travel if desired and allows assistance to retract in the presence of binding or a failure
in the retraction bias. A closure release button 1038 is outwardly presented when the
closure trigger 1026 is clamped and partial firing has not occurred that would prevent

unclamping the closure trigger 1026.

[00126] With reference to FIGS. 31-33, the elongate shaft 1018 has as its outer
structure a longitudinally reciprocating closure tube 1024 that pivots the anvil 1014 to
effect closure in response to proximal depression of the closure trigger 1026 of the
handle 1020. The elongate channel 1018 is connected to the handle 1020 by a frame
1028 (FIG. 33) that is internal to the closure tube 1024. The frame 1028 is rotatably
engaged to the handle 1020 so that twisting the rotation knob 1030 (FIG. 33) causes
rotation of the implement portion 1022. With particular reference to FIG. 33, each
half shell of the rotation knob 1030 includes an inward projection 1031 that enters a

respective longer side opening 1070 in the closure tube 1024 and inward to engage the
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the linked rack 200, and thus the firing rod 32, to be withdrawn by a
conpressive force stored in the conbination tension/conpression spring 184.
Thereby, the linked rack 200 is withdrawn into the pistol grip 36.
Alternatively, during the firing strokes, the surgeon may depress the
anti-backup rel ease button 42 that causes the anti-backup release |ever 248
to tip. The frnmredaz%(nqtﬁhmvmmlﬁﬁﬁ 3th33hthatdaseratiyesghe mmtt:ﬁeosumgeﬁhe to know

how far firi progre racting.th .beam 80 t hat
has encount eﬁ’g%lg‘%g‘ht PH‘S‘.;“ f@kgg E"lnlgﬁﬁ(gnasllrlg}%l}r?gté’leg HER OB g‘%@t

Retracti on Asufficiént@¥ longhd affdw idigithdiavdlosutOMdadi tHert1dsufeSubs 1082, a surgi cal
stapling and severing instrunment 1010 includes automatic knife retraction

e B0 ARG RAEL 40 e el o BB AR o

i 11 ustrati veyokeelrsR &in 4 Slogurs liak1€64 ke \elddgred kY 1864 Us pilOfaBly ahdHed @edtd | cul ar
to FIG 31, an anvil 1014 -30 may be repeatably opened and cl osed about its

pi votal att adiiebend bbaaﬁswpaﬁbeamlléétca @)osawaf@kéﬂl%&rgi ispivotaiyapl e
| d f
AP Y100, 2 Saibh ORrbfnfl OB LGAEARRRE ek 1RLERGRishRtag Rl |

is closed, ttngedmoihempmpmmﬂWa&B&&em@emsloﬁsﬁmg 124w thatsis sericcedal  area
suitable for i nsert ion thro a trocar an externally connected and

mani pul at i ngPIRXHE Mé%upr{eomm lfﬁ%omﬁ&l%mmgsgqxdwmw@% Pusiighandl e
housi ng 1154 f§4ef knob 1030 that rotates the

el ongate sha t 185@9 f’yﬂgﬁaﬁ%ﬁgg%% f/l?erllléqtlg%slgrg}%l y 1012 about a | ongitudi nal
axis of the shaft 1018. A closure trig 1026, which pivots in front of a
pi stol BPRH 1036 AB®URDes Pertwa 60 of ﬂ?@ggqsuiﬁmgaem@26ﬁgw§aanr%@a b¢®Sf acr oss
t he handl e h ARSS [ ssenbly
1012 A mat v 5o B mplch 9P ARG PG 5 30 € R %éé%%ln&a
closure tri ggm 1 124 comiested blyheeatraljhterahpivoy | 113. mﬁﬂrbwoh&jaﬁngmlﬂ

si mul t aneous sever and stagl e tissue clanped therein gnce I t|

firing strok seérﬂae eapire ydepse ““‘beb‘l?@é’rf’ﬁ@mélbfﬁﬂﬂ‘fk“é‘ﬁe alut thercential latgr

stroke by th I Egll;%] IR 1041
(formerly degwayf V%‘%@qg%‘ th ot ttéwglrtﬁeglfeer?tppé%rﬁg’? g|f6a ?kﬁﬁﬁ‘ﬁ?l ring
progress. Focloi;memggeelomjllslreléased agdépictec in FiG}S. 3461 the pivoting 16akling drivr i ng

1172 rides upon the proximal crest 1170 drawing in the closure release button 1038.

When the closure trigger 1026 reaches its fully depressed position, it should be
appreciated that the aft notch 1171 is presented below the pivoting locking arm 1172,
which drops into and locks against the aft notch 1171 under the urging of the
compression spring 1174. With the firing components retracted, manual depression of
the closure release button 1038 rotates the pivoting locking arm 1172 upward

unclamping the closure trigger 1026.

[00129] Once the closure trigger 1026 is proximally clamped, a firing rod 1032 is
distally moved from the handle 1020 in response to the multiple stroke firing trigger
1034 being drawn to the pistol grip 1036 with the amount of firing travel visible to the
surgeon on right and left indicator gauge wheels 1040, 1041. The firing trigger 1034
pivots about a firing trigger pin 1202 that laterally traverses and is engaged to the
right and left half shells 1156, 1158.

{00130] A linked transmission firing mechanism 1150 is initially retracted, urged to

remain in this position by the combination tension/compression spring 1184 that is
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strokes and thus the indicator wheels 1040, 1041 rotate up to one-third of a
revolution each per stroke. A manual firing release | ever 1042 all ows
retraction before full firing travel if desired and allows assistance to
retract in the presence of binding or a failure in the retraction bias. A
closure rel ease button 1038 is outwardly presented when the closure trigger
1026 i s cl anpenstraimgd pthin the plistoli grip H36 of the londler 1026, wihits wonrhdvipg endnt

uncl anpi ng t | osure.trigger 1 . [,001261 W ef erence to, FIGS. . 31-33,
'he. ol ongat e 1LsGieea e s Boiing P59 spbt a it oid (1A CoRn g o uinaapy

reci procat i n@legédgidgrokintd® rdPaded &dl119060h Stebandnybp. 1014 to effect
closure in response to proxi nmal depression of the closure trigger 1026 of

the ha 1020. ,The, el angat e ¢ | .1018 i.s ct o, t he handl e 1020
by a 7 MM Tozs vieian 3Rk i3 1PEpLheaeel St 07 e Slaehé b8 1024, “The
franme 1028 i sitschhihBRhabtire eTBRGLS frbfx lidkel 1088 6F £ pAPAfly 5P1iAKAL1 963 $96dBat he
rotation knob 1030 (FIG 33) causes rotation of the inplenment portion 1022.

W th parti cufferm # bakadaaee1209. Finked sk 1280 ks flexable yethasdist4l linke thabfoamiaon knob

1030 i ncl ude inward. proj ect | 1031 that_.ent.er . respective. | onger

si de openi nggtiﬁglbt rllg\'lli\@ {%le( aéﬁéc@oﬁ QI%F %@gfﬁsfir aasﬁ%‘llbﬁ%@@ntgoorézgggaﬁﬁg -31
frame 1028 ( figlhg3t:0Y@B2 iR thd fa¥pleddntPditidnAR 2 dedt e¢adiln egrdcheinfoatheprebl i t 1 on
of the inplenent portion 1022. The longitudinal |ength of the |onger

openi ng 1070 1036 togninimizedhn lopgitustipal dength oiohie hanile 1 011 Meshorlddewmparegistadon t he
closure t“bet%‘i’ﬁé- ohPAibh t%{%}ao%gc%g@r&gfoh'sf}@?%%ﬁé)4 B[;r&%}% ﬁ%%ﬁ&%?g% gl{nﬁ er 1026

pushes forward a closure 'y via a sure’Tin osure

i nk 1164 i stpvelavaildbie whilaedsettiatly rédueingtths tahinmindlehythebyHadBavea yipkke pi n
1166 to the cl osure yoke 1162 and is pivotally attached at its proximl end
by a closureSPi pin 1168. The closure trigger 1026 is urged to the open
position by a closure trigger tension spring 1246 that is connected
proxi mal | y t @ntitBackppdechaiitmon 1160 of the closure trigger 1026 and a
handl e housing 1154 formed by right and left half shells 1156, 1158.

proxi malifest 1 EPBIGY-of: 55 - to e e 25 ARF Y B fAERHAER oy 103s

and a pi vot i pgsioaclsinpeessioh Bpridg P1 8 feorfi et eih € thellihkad eRRt1280 betieet fkingi vot
1173. A conpression spring 1174 biases the closure release button 1038

proxi mal |y (&rekerwt sauplpigilide fubecdd Al abuts thetfrptdink 1196a and connects to the

firing rod 1032 to communicate the firing motion. The firing rod 1032 extends
proximally out of a proximal end of the frame 1028 and through a through hole 1408
of an anti-backup plate 1266. The through hole 1408 is sized to slidingly receive the
firing rod 1032 when perpendicularly aligned but to bind when tipped. A lower tab
attachment 1271 extends proximally from a lower lip of the proximal end of the frame
1028, extending through an aperture 1269 on a lower edge of the anti-backup plate
1266. This lower tab attachment 1271 draws the lower portion of the anti-backup
plate 1266 proximate to the frame 1028 so that the anti-backup plate 1266 is
perpendicular when the firing rod 1032 is distally advanced and allowed to tip top aft
into a binding state when the firing rod 1032 attempts to retract. An anti-backup
compression spring 1264 is distally constrained by the proximal end of the frame
1028 and proximally abutts a top portion of the anti-backup plate 1266, biasing the
anti-backup plate 1266 to a locking state.

[00133] Opposing the spring bias, an anti-backup cam tube 1268 slidingly
encompasses the coupling slide tube 1131 and abutts the anti-backup plate 1266. A
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pivot 1173 as viewed fromthe right), Wth the upper portion 1160 back when
the <closure trigger 1026 is released as depicted in FIGS. 34-35, the
pivoting locking arm 1172 rides upon the proximl crest 1170 drawing in the
closure rel ease button 1038. When the closure trigger 1026 reaches its
fully depressed position, it should be appreciated that the aft notch 1171
i s present edPI9EiBalltnTe eplinganthbackep kpkryl 250rattagled to theranginbagkapeam tiths and

| ocks agai ns urging of the conpression spring
1174. Wth t%zeééfﬂl?%‘rt%éjoggﬁ o%%%%éloglgggélg% 21‘:612. manual depression of the
closure rel ease button 1038 rotates the pivoting |ocking arm 1172 upward
uncl anpi ng t hisked Back EriggaredyAutongig Refigefimo1 Once the closure trigger 1026

is proximally clanmped, a firing rod 1032 is distally noved fromthe handl e

1020 i npsegponse IOFIGEe 3M4ll} & Hhie tridgefdd@uionidtiRGetrdctiof @fechdiish 1089 g drawn to
the pistol grip 1036 with the amount of firing travel visible to the
surgeon on ringamporaiefl Inky theispegicahstaplingangsevisig) instiumaant 19 thtp, cawseekrfifer j ng

trigger 1034 L.Y.Qt t It [ '

traver ses. an e & OGS oty irndekl 905 Bhd dinbal i 1 L90u3hBdtp
[001301 A |i akgd290 thaspioftsaipwardly wheielgd distablinkl 18&diis advantédaintayraclet r act ed,
urged to remmin in this position by the combination tension/conpression
spring 1184 ¢hwapel; 1291 formedi{n theglpwae yekenilh2: Hes fngtldPO &y 3ligned teachyate ge
handl e 1020, 1, \i ' ' . hng:al154 and a
novi ng end ﬂ%&ﬁgﬁr@g?eg tic’)i93%3%%@%&%@%%&@%@8?5@@?.,r\g'}t%t ract ed
end 1190 of partitwded refemerdte1d PRGS.[3BO3AB Hrucduds fdralet yn diesjghs end EfichalflsGdllof t he

steel band 1 is_attached to an tach t feature 1195 on a front |ink
1196a of a p%%all _ffr%ﬁ%ﬁtrflpmvemb‘ﬂw wsggq%_atreleﬁsrl?ﬁealﬁ%k“ealnr ack 1200.
Li nked rack 1200, 1§1§¢@5&1&%ﬂ%ﬂé§?g§?§3%ﬁﬁ&i reép%e!aﬁ%l% B?:ikvekﬂﬁglfl@and%fi fijght

rigid rack assenbly that may tr r a significan ring force through the
firing rod 188Hsilh56,Hé58 mspleesiwett thpoghiadongi@dinally etongatadpéryure é294fomed nt o t he

pistol grip .1036 t I nim ze .t he i tudinal length.of the ndl e 1020. It
Choul d be. apPHBERa-BeF KPS HEE AEY A vt bALTBAOmaH 8L 7 BBSi ng. 1184
I ncreases t hﬁl(ﬁﬂﬁ% MngRthidinhr tra3Qlatibh 3¥ K11 8Y At oW ihk 8ir8iaepihi12b3 Mn iRduci ng
the mninum | ength by half over a single spring.

right half shell 1156, a proximally open channel 1295 includes a proximal horizontal

portion 1295a that communicates with an upwardly and distally angled portion 1295b

that receives a rightward aft pin 1297 (FIG. 39) near the proximal end of the anti-

backup release lever 1248, thus imparting an upward rotation as the anti-backup

release lever 1248 reaches the distal most portion of its translation. A blocking

structure 1333 formed in the right half shell 1156 proximal to the anti-backup release

lever 1248 prevents proximal movement thereof once assembled to maintain

rightward aft pin 1297 in the proximally open channel 1295.

[00135] As depicted in FIGS. 39, 40, a distal end 1254 of the anti-backup release lever
1248 thus is urged distally and downwardly, causing a rightward front pin 1298 to
drop into distally open step structure 1299 formed in the right half shell 1156, which
is urged into this engagement by a compression spring 1300 (FIG. 40) hooked to a
leftward hook 1301 on the anti-backup release lever 1248 between the rightward front
pin 1298 and the longitudinally elongate aperture 1294. The other end of the
compression spring 1300 is attached to a hook 1302 (FIGS. 38, 40-41) formed in the

right half shell 1156 in a more proximal and lower position just above the closure
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Anti - Backup Mechanism [00132] In FIGS. 33, 35, an anti-backup nmechani sm
1250 prevents the conbination tension/conpression spring 1184 from
retracting the linked rack 1200 between firing strokes. A coupling slide
tube 1131 abuts the first link 1196a and connects to the firing rod 1032 to
comuni cate the firing notion. The firing rod 1032 extends proxinmally out
of a proxi malyoks266f Théreoriiprgasion] 2dgd3a0 thuspuilhthe distaloangH 26élo€the408- of an

anti - backup plate 1266.. Th rough hole 1408 is sized to s|idingl ceive
fhe TocKn BaduB sdsigiaver TaIt AR Aok S RymaR FegBtusie Seluid St 2900 A
| ower tab aldckiiythetthd distall x;gexmst%p Biraeth @B by whes distallyd@sndetip of the

proxi mal end of the franme ?0 8, extending through an aperture 1269 on a

| ower e of the;apti-hackup plate 66...Thi.s | ower .t ab achment 1271
dr s ¢ I fover B EiG oot rufs RibenaBe o Do sSiBieab AP BFHRD e
frame 1028 segorivaat hdlBmgand amPBsdkup pRkel B6peffentiulapl§ape tdisaUbdingien t he
firing rod 1032 is distally advanced and allowed to tip top aft into a

bi ndi ng st at &nkgssack h20G fortierrgiracsesl. Yoizm the elopyre yoka 1266t is sehsequamtlsint i - backup

conpr essi on i 4 is di.stall nst rai.ped. by 1 [.0xt el d of the
frame 1028 agegfaﬁ{r%gﬂ]hrzrealulnf/ %ﬁ‘fgc @eg ‘%g@"%‘%ﬂlgha“o‘%ﬁ('(aﬁ‘gﬁ/é’%?lfﬁ%gcrﬁﬂeg? ate
1266, bi asi ng30hén tharldsufteoke 1266 8ér@acte®Bottdin dist) ekmNB0S ot ankiiAtRg]
Qpposi ng the spring bias, an anti -backug cam tube 1268 slidingly

enconpasses fHeasedysr 133, Hftingethe rpbrwardiroptnin 4B eut of e ditelly ppanalie pl at e

1266. A -33 ' I gCt - bac v.Qk ttac he

anti - backup g%%{?{gggbyﬁ% gl%taéﬁg)sa g&#ecr 5%&%%&%%@5?% é/rgjﬁlg? a?lilg)%ﬁ Li nked
Rack Tri gger et avitteaeRiip caniRaibedats and theQafi datkuprefeh§eSevér1l248 to thelri Nk
triggered automatic retraction nmechanism 1289 is incorporated into the
surgical st apitagted PReitienydilind8k nst rument 1010 to cause knife retraction at
the end of full firing travel. To that end, the distal link 11 96d incl udes
a tang 1290 SidecRawd FijigeMechymigai.dl y when the distal |ink 1196d is advanced
into rack channel 1291 fornmed in the closure yoke 1162. This tang 1290 is

al i gned activa t f10 | ; : T | ease
| ever 15’51 7]( FI G gfgs:ﬁ}%\?? h‘h’ E)Haefa[lt?fé{&ﬂgér sﬁ%%l&sé%@gﬁ?g@%@hh%ﬁ% Htsjt’(ﬁllg)ct ures
formed in theouplgithe finidlg tigder MO34 toghelihiged rack 1200 in a different manner than in

FIGS. 1-31. With particular reference to FIGS. 32-37, the firing trigger 1034 pivots

—

about a firing trigger pin 1202 that is connected to the housing 1154. An upper portion
1204 of the firing trigger 1034 moves distally about the firing trigger pin 1202 as the
firing trigger 1034 is depressed towards pistol grip 1036, stretching a proximally
placed firing trigger tension spring 1206 (FIG. 33) proximally connected between the
upper portion 1204 of the firing trigger 1034 and the housing 1154. The upper portion
1204 of the firing trigger 1034 engages the linked rack 1200 during each firing trigger
depression by a spring biased side pawl mechanism 1210 that also disengages when

the firing trigger 1034 is released.

[00138] In particular, a ramped right-side track 1282 formed by a proximally and
rightwardly facing beveled surface 1284 in each of the links 1196a-1196d is engaged
by a side pawl assembly 1285. In particular, a pawl slide 1270 (FIGS. 33, 35) has
right and left lower guides 1272 that slide respectively in a left track 1274 (FIG. 33)
formed in the closure yoke 1266 below the rack channel 1291 and a right track 1275
in a closure yoke rail 1276 that parallels rack channel 1291 and is attached to a rack

channel cover 1277 that closes a rightwardly open portion of the rack channel 1291 in

-35-



1156, 1158 constrain novenent of the anti-backup rel ease |lever 1248. A pin
receptacle 1296 and circular pin 1293 fornmed respectively between right and
left half shells 1156, 1158 is received through a longitudinally elongate
aperture 1294 formed in the anti-backup release |ever 1248 distal to the
bott om proxi mal cam 1292, thus allow ng |longitudinal translation as well as

rotation abothe dlpmireyokei2gp thatds disighto thﬁtrtl‘{‘ﬁé of thegraw] plide 1279eIn FIGE583- a
proximal |y opgny£ Q%B{Pﬁl‘es%%ﬁ%e\afi@ aﬁadz%{%{et%len Q‘ﬁf)bl% ?f'f@%n a Po%ré'g)gglai'ZQS a

t hat conmmuni Cates w 'y "angl'ed portion'1 t hat
receives a rpghtlmmﬂtm:fdloqumyomgzllQﬂﬁnd?egl)odkelmmohel d]StQ]Xlllglﬂ-ISl(Emf tied t he

ant i - backup. PPE| SHed 2/ vehich Saps R STER L ] Qe RS TAB I GHPIGR Wl

transl ation. gfs Hpeekdrfien 1§(§46‘Pﬁu€'i’?1n§$§§ge‘}@biﬂ3d inthe right half shell 1156
proxi mal to the ant| -backup release” |'ever 1248 prevents proxi mal novenent

t hereof once asseqgpl ed to maintain tward t 297 in the proximlly
open chMH8 1295 lflbeﬁsqﬂase&e?edsqﬁeéﬁhg epesl® gklﬁ  sitg %tg?aiiw €1254 of

the anti-backsp ﬁi%bﬁﬁg?odu%%mc%g%’??ﬁ&%go kit ﬁﬁgsdtgfﬂu%haallleﬂ pGmacyRg T dl Y,

causing a rightward ffont pin rop nto Istally pen step
structure 1299pdwlrbteck 13 8tdnd paiviklidentA70. Atkadk-out b&k redess h322 s formgpelcbni ant o

t hi s engagenent .b npr essi.on ri 1 FIG 4 h | ef t d
hoor 1305 o orsa Plritbe el ThRe Surreh ol Hekko ] §38 Fepive dddet ourlsskoiar o1 oot
pin 1298 and i%%liy%&iéd%ﬂér@ﬁa‘ﬂyh @ér@&%@ﬁhﬁlﬂ@%ﬁd&é Eot%?n?‘h e %d@hﬁ@ﬁ gﬁﬂﬂ of the

conpression spring 1300 is attached to a hook f or med
in the righsptieg fecesadBR8 onBaop wr&cm)féepawkslml12§ﬁdAIp@wésprpt§13t3Domtl]eust

above the closure The .co hus Is t he
iotal  end 198! SHEAERER A2 Bamds ¥ e rERL S Pey R RRLAET aiup e EeRhe b ch
results int QwalBBlt\I\@Isjtofrbﬁtgco%hfbréll&%vlsé@B&iﬂ%b@ﬁ@nﬁzﬂ%vgﬁrﬁba' | y open step
structure 1299 when distally advanced. 1001361 In FIG 41, thus, once

tripped, the eagﬂgpmbafc\mlptheera@as@ngletrﬁede traekd 282 néismsll cpi springi1 13 igithy t he

anti - backup icul nd l1nked rack
1200 to be r&c acﬁtéécg\lf\ﬁ eﬁgﬁé Ee ath? KICE tgi%g%éiéis%srﬁ see%lugﬂyllse Wﬁ Rtracted
when uncl anpivivgvedfone Bbwef fteptorimdlRhd ,urg’i:ﬂ inewantdttywith ajcemtbifed lipelsgl t ang

1303 on the closure yoke 1266 contacts a bottom di stal cam 1305 of the
anti - backup formed in the closure yoke 1266 above the rack channel 1291.

[00140] As shown in FIG. 36, the stronger mechanical advantage of the pawl spring
1330 over the small coil spring 1332 means that the pawl block 1318 tends toward
engagement with the kick-out block 1324 rotated clockwise,. In FIG. 37, as the firing
trigger 1034 is fully depressed and begins to be release, the kick-out block 1324
encounters a ridge 1336 in the contoured lip 1334 as the pawl slide 1270 retracts,
forcing the kick-out block 1324 to rotate clockwise when viewed from above and
thereby kicking out the pawl block 1318 from engagement with the linked rack 1200.
The shape of the kick-out block recess 1322 stops the clockwise rotation of the kick-
out block 1324 to a perpendicular orientation to the contoured lip 1334 maintaining
this disengagement during the full retraction and thereby eliminating a ratcheting

noise.
Manual Retraction Of Multiple-Stroke Firing Mechanism.

[00141] In FIGS. 33, 35, 42-47, the second version of the surgical stapling and

severing instrument 1010 includes an alternate manual retraction mechanism 1500
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rel ease |l ever 1248, lifting the rightward front pin 1298 out of the distally
open step structure 1299 so that the anti-backup conpression spring 1264
can proximally push the anti-backup camtube 1268 and the anti-backup

rel ease lever 1248 to their retracted positions (FIG 38). Side Pawl Firing
Mechani sm [001371 In FIGS. 31-41, the alternative surgical stapling and
severing i nsthatprerides Gring pesition indicatien,imanualyeleasapfithe figag meshatism) | nked rack
1200 in a di reference to
FIGS. 32-37, ‘t“tt‘%a?? i ?ﬁgﬁgﬁ%‘it“%ﬂe ﬁ%ﬁﬂgkyu VOt S 5, 38- %al)f‘w{epp‘f‘%&ﬂs(éﬂt"%tger pin 1202
that is connmacbrtanthérmdlﬁlfail figing iraslel. BvFIGSP83, 42@43 |u®partlil:ﬂl@14 aggeat he firing
trigger 1034 esd tally about the fjring trig 02 asthe firing
trigger 10347MF %%%ﬁ‘ﬂ%tl%}sé? &S“ﬁp lﬁd1f6t§ ro%rf’ wingdrayelandyi mal | y

placed firin ( ted
bet ween t he Qu%%ﬂelrg g%grfa %thgﬁk%geo?fp gbﬁﬂﬁljc?g ?arr|1%@tthra?g%gegés%{ogmae%m?ﬁggﬁgus| ng

1154. The uppefacpd?22 Mhe ligketl ratk 1 2@ FIGE rdp, ddidgyrhelftsu idengages220mdsd | nked

k 1200 d d d
bavl  mechan SiERe 0 Ahler 5785290 3Rge g ST UFaRE S e P BPTiibes | s
rel eased. 10@3&3&1& e£QQQO ﬁl‘tﬁ & idié ggm dré Stdtaily dendecaako danfiRr med by a

proximally and rightward facing bevel ed surface 1284 in each of the |inks
1196a- 1196d h@lsmggldgédeSpbc;tl\al)smdﬁomad]ler ade ¢ gndlafeﬁllerlanlqola&%n Eadhaend a pawl

slide 1270 (F and I ides 1 t hat slide
respectivel y° ﬁlthzsﬁﬁ aé“etﬁ? 55%“‘15‘7‘3 é]ﬁh&resggﬁ lveﬂﬁ?‘ﬁgﬁi ]I%ﬁ hogn %%ﬁliﬁ]?e Syoke 1266
bel ow the ragisechpsmgld ake BitachBd tPthe I ind ri@f kndleafSr gauBe Whed19304(E 19PKe rai |
1276 that parallels rack channel 1291 and 1s attached to a rack channel

cover 1277 tbiace teadiaxlel 234glhtﬁmsmnyme pethefondle dauging 1 het andches atkayedel 1291

-35 the cl 66 | | h w slid
1970- hi 1 Ceent 3 hefal [7h0 I RAEAGE odfie WHSel 1B 108 ol Bl o &
hook 1279 onthe afiQReaPIX30i The geaﬁaeaaﬁdr@nl Qﬁt\if&ﬂ thé Iikedaaplokxnor Rilér gk2r/B2end a

hook 1280 on a distal right-side of t awl sl ide 1270, which keeps the
pawl slide 12maftigeRRA2i} BRY haaqi\ganm@w astad spithat the fpethedyepersyrfason 1204

of the Tiringiri.g96in ﬁﬂ?ﬁxsdn@\%a?gfe gmﬁly&%ﬁg i3l Rkt thELRENAD3H Thakbho 33 2@

paw bl ock 1 siIts on
more than one revolutlon during the full firing travel of the linked transmission firing

mechanism 1150.

[00142] The smaller right-side ratchet gear 1231 of the aft idler gear 1230 extends into
a hub 1506 of the manual retraction lever 1024, specifically aligned with a vertical
longitudinally-aligned slot 1508 (FIG. 42) bisecting the hub 1506. A lateral through
hole 1510 of the hub 1506 communicates with an upper recess 1512. A front portion
1514 is shaped to receive a proximally directed locking pawl 1516 that pivots about a
rightward lateral pin 1518 formed in a distal end of the upper recess 1512. An aft
portion 1520 is shaped to receive an L-shaped spring tab 1522 that urges the locking
pawl 1516 downward into engagement with the right-side smaller ratchet gear 1231.
A hold-up structure 1524 (FIG. 38, 45) projects from the right half shell 1156 into the
upper recess 1512 holding up the locking pawl 1516 from engaging the smaller right-
side ratchet gear 1231 when the manual retraction lever 1042 is down (FIG. 45). A
coil spring 1525 (FIG. 33) urges the manual retraction lever 1042 down.

[00143] In use, as depicted in FIGS. 44-45, the combination tension/compression

spring 1184 may become disconnected with the linked rack distally positioned. In
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1270 pivoting about a vertical aft pin 1320 that passes through a left
proxi mal corner of pawl block 1318 and paw slide 1270. A ki ck-out bl ock
recess 1322 is forned on a distal portion of a top surface of the bl ock
1318 to receive a kick-out block 1324 pivotally pinned therein by a
vertical pin_1326 whose bottomtip extends into a paw spring recess 1328
on a top surFKa® 46147 aethsangnugl setfactiomdever A0 ig raisedsithgylocki®g pawl 15  pawl

t t
P ng  ne BAP RS A s Sy M ] [Pl s
above into &mg&gﬂaﬂmghtmdehatchetlﬂ@gmﬁmii’ll, ghatingy tﬂeaﬁﬁdielkgeihi8230 Aockrwikd coi |

spring 1332 in the ick-gét | gck recess 1322 urges the kick-out block 1324
to rotate cl oRAwiEwedfom theil ug,th OéWéWe‘dlﬁFﬁgargl%QF?ﬁaPn@nd urged into

contact W t N @ eONbORL R dtalti ﬁ\o 1mi<9dfﬁgﬁ(526b gﬁ‘ﬁdﬁ 08 Y 15 51%&1?&@ above the

rack channel 1291 [ 001401 As wn I n e stro ger mnmechani ca
advant age of ndgel ﬁ:ﬁ@vplrolsms |ongfroﬂ13B®huh/b5061; hieedstoadontacband mpta]lylmoizélﬂﬂ: amans

that the pa | ock 13 t owar nment th t k- out bl ock
1594 1 ot ar eaPRIBRRFSE [ovel T4k eurclsare the SHRBRRTR Mirgharistn JaS0 S4B atbar ui | y
depressed angthe@idevéo0le id @fgape, the kick-out block 1324 encounters a
ridge 1336 in the contoured lip 1334 as the paw slide 1270 retracts,
forcing the kick- g{; 324, t rot.ate cl ockwi se when vi ewed from above
and thereby klckﬁﬁﬁ mBQ%l #f458R1-1318 from engagement with the |inked
rack 1200. The shape of the kick-out block recess 1322 stops the cl ockw se

rot ati ofomd] the kImlRIGSoAB 54| arckiteh®¥ e adtomatipeetiaetnati mathanisar 1G@tfat aon to t he

contoured |i 1334 i nt ai,ni n this dis enment during the full
retraction a glfﬁléﬁaﬁvgépﬁﬁwﬁ g i tryment ]c(ﬁgf‘??f@rp%’t‘}re%%“t femmaeian atet i on O

Ml ti pl e- St r%%n&bfﬁﬂﬂﬁ&ﬁ%ﬂ%lﬁﬁb a[fgqg-i@é}geﬁ} f2|2@§hav?1§ adovth 4602 that t he second

versi on of the surgical apling and severing |nstru nt 1010 i ncludes an
al t er nat e nameats withinaatiicolar grona hb6@inlEam wiéel tlhad uptilencowseriigd ng posi ti on

i ndi cati on, ual se of t firin rrecha IS ual traction, and
1 ona. ver i BRCHRe L6058 F8SGuRly b Nk gt op R e e AP DR B e Ky ot ¢ he
end of full gﬁmmﬁa VERI10 i Fotdtb@pwad intdZofidct 4 Botiodi Edrk Wecss 1A 298ar

mechani sm 1502 t hat al so functi ons to visually indicate progress of firing
travel and distally move an anti-backup release lever 1248a.

[00145] With particular reference to FIG. 49, the alternate anti-backup release lever
1248a includes the distal end 1254 that operates as previously described. The circular
pin 1293 and pin receptacle 1296 formed between right and left half shells 1156, 1158
is received through a generally rectangular aperture 1294a formed in the anti-backup
release lever 1248a aft of the bottom cam 1192, thus allowing longitudinal translation
as well as downward locking motion of the distal end 1254 of the alternate anti-
backup release lever 1248a. In the right half shell 1156, a horizontal proximally open
channel 1295a receives the rightward aft pin 1297 near the proximal end of the anti-

backup release lever 1248a.

[00146] In operation, before firing in FIGS. 50, SOA, the linked rack 200 is retracted
and the anti-backup cam tube 1268 is retracted, locking the anti-backup mechanism
1250 as the anti-backup compression spring 1264 proximally tips the anti-backup
plate 1266. The alternate automatic retraction mechanism 1600 is at an initial state
with the anti-backup release lever 1248a retracted with link 196a in contact with the
forward idler gear 1220a. The tooth 1602 is at a six o’clock position with full travel of
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to manual retract the knife. Afront idler gear 1220 that engages a toothed
upper, left surface 1222 of the linked rack 1200 (FI GS. 33, 44-46). The
front idler gear 1220 al so engages an aft idler gear 1230 having a snaller
right-side ratchet gear 1231. Both the front idler gear 1220 and aft idler
gear 1230 are rotatably connected to the handl e housing 1154 respectively
on front idl ghe cikplar grmoye 460 progressingeounigrelogionise thereod vathdhe sghiwsed af t axl e

1232 extend . : f. [ fet S| | s 1156,
1758 and ar et KO LABIOARRP R Sol 960 ARG, POXUIGIR rofPR 5,
1041. Si nceotdueredntoving ep d@3distabliik EFSbsiplorvdntagt with thefobandlidlehgeagi ng 1154

and has a keyed gagenent to the aft gear 1230, the indicator gauge wheel s
1040, 1041 rif%ﬁae%aﬁ toqth 1612 has progaessed onnyhird g a Yurg thropghy the sHrenapem9eteen t he

i nked rack 1500ur 8 hinofietant 4del 108, BFICESS 3339 b bficadyars pacous! y

selected so t t upper surface tooth mensi ons t hat
are suitabl yosturmred gnovimg wharte mbe latkt 19ge anto t@dactrveikiethe forwandb iddertdean one

revol ution dugji he f.u firing travel of the linked transm ssion firin
echant sm 115605 B ot i ek afftarss G Dbl s e fEbughl STod% §Povne of
i dl er gear 12§64 6p¢heRMobiM slﬁlﬁvhgéltl@é% F?GSitﬁB?, S!S’W,‘H;%irclf lﬁﬁﬁé‘ft}ék‘%%ak ever

1024, specifically aligned a vertical ongi tudi nal ly-aligned slot 1508

(FIG 42) bi sestitedgnavireg wponeldisgl link 196dantal contacowijh thenforwardidler gdart he hub
1506 communi Swih.a er_reces 512. A.frant.portio 514 i s shaped
Lo recel ve a m B HelotyF ThOAdBR aersraent Y atiund 1ol Bt Eon Gdeot Bue
rightward | atedtadt vaihthd BlbBkige! 1908 initlatthgiowhfkcl&dkavisd rotdiRnYURBEH vieRegss 1512.
An aft portion 1520 is shaped to receive an L-shaped spring tab 1522 that

urges the | ofrimrle rightiof s emisheshd 6P bringingthgaiphiveard rigge A6Q@himte ¢quitact si de

From Che. ri RICHAT PekREREp roesdfortt PP I 5%, de Bt by s e 0t e

| ocki ng paw 1248hthak hdVe@ A3 6giyia rdspénsehdrbtd] lockigp the Sd@ardf e 9in gEar 1231
when the manual retraction lever 1042 is dowmn (FIG 45). A coil spring 1525

(FIG 33) ur §ue therhistathhepen steprstrasturo i 99aapd relegsas thewnti-backopssachppisiise, ~ as
depicted in . 44-45, the conbination tension/conpression spring 1184
may become disconnected with the |inked rack distally positioned. In -37

FI GS. 46-47, as the manual retraction | ever 1042 is raised, the |ocking paw
1516 [00147] While the present invention has been illustrated by description of several

embodiments and while the illustrative embodiments have been described in
considerable detail, it is not the intention of the applicant to restrict or in any way
limit the scope of the appended claims to such detail. Additional advantages and

modifications may readily appear to those skilled in the art.

[00148] For instance, while a surgical stapling and severing instrument 10 is described
herein that advantageously has separate and distinct closing and firing actuation,
providing clinical flexibility. However, it should be appreciated that applications
consistent with the present invention may include a handle that converts a single user

actuation into a firing motion that closes and fires the instrument.

[00149] In addition, while a manually actuated handle is illustrated, a motorized or
otherwise powered handle may benefit from incorporating a linked rack as described
herein, allowing reduction of the size of the handle or other benefits. For instance,

while partially stowing the linked rack into the pistol grip is convenient, it should be
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rotates clockwi se and no longer is held up by the hold-up structure 1524 and
engages the smaller right-side ratcheting gear 1231, rotating the aft idler
gear 1230 cl ockwi se when viewed fromthe left. Thus, the forward idler gear
1220 responds counterclockw se retracting the linked rack 1200. In
addition, a rightward curved ridge 1530 projects out fromthe hub 1506,

si zed to contrpEeciatpdithat Bepivas capnestiombetygen linkseadlows ferestewing theligk 1248 to

rel ease the i i ' | ever 1042
o rorated. el R AARR ARy LR FRE b SRR, | ©0
alternate automatic retraction nmechani sm 1600 for_a surgical stapling and
sever i n§ofst r uneds angherexampls psurgical nsuwaitmay mélﬂlfiaéﬂgr@lﬂhbztack thgk end of
full firing §r ' f 1.ql; ' J 1602 t hat
noves mﬁthinﬁ%g%ﬁ%gﬁﬂ%@ug?gé@%&ngha{%gggégﬁig1§§Fa%%8gh%ﬁ%?%hgﬂ%ountering a
bl ockage 160ftratticar atnlea¢rdyo fdfiring ttaveDarrithauat firing gnaodémg to three firing
strokes. A rightward ridge 1610 is rotated upward into contact a bottom cam
recess to dy | Y, .an anti-backup rel ease | ever 1248a. [001451
Wth pa&@%ﬁular rg?%?gﬁ%%ﬂgéﬁle. 49, the alternate anti-backup rel ease

| ever 1248a includes the distal end 1254 that operates as previously

descri bed. The circular pin 1293 and pin receptacle 1296 forned between
right and left half shells 1156, 1158 is received through a generally
rectangul ar aperture 1294a fornmed in the anti-backup release |ever 1248a
aft of the bottom cam 1192, thus allow ng | ongitudinal translation as well
as downward | ocking notion of the distal end 1254 of the alternate anti-
backup rel ease | ever 1248a. In the right half shell 1156, a horizontal

proxi mally open channel 1295a receives the rightward aft pin 1297 near the
proxi mal end of the anti- backup rel ease | ever 1248a. 1001461 In operation,
before firing in FIGS. 50, 50A, the linked rack 200 is retracted and the
anti - backup camtube 1268 is retracted, |ocking the anti-backup nmechani sm
1250 as the anti-backup conpression spring 1264 proxinmally tips the
anti-backup plate 1266. The alternate automatic retracti on nmechani sm 1600
is at an initial state wth the anti-backup release |ever 1248a retracted
with link 196a in contact with the forward idler gear 1220a. The tooth 1602
is at a six o' clock position with full travel of
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-38 the circular groove 1604 progressing counterclockw se thereof with the
rightward ridge 1610 just proximal to the tooth 1602. In FIGS. 51, 51A one
firing stroke has occurred noving up one distal link 196b into contact with
the forward idler gear 1220a. The tooth 1602 has progressed one third of a
turn through the circular groove 1604 of the i mobile cam wheel 1606. In

FI GS. 52, 1S 5 second firing stroke has occurred noving up one nore |ink
196¢c into contact with the forward idler gear 1220a. The tooth 1602 has
progr essedl.t wo Alsiungesl pistrament; coripisiugyh t he circul ar groove 1604 of the

i mmobi | e cam wheel ..1606. In .FI GS. . 53 3A.a third firi stroke has

occurr ed mv%ﬁn(ﬁﬁff%ﬁoé TEPpsve %%wnggggnqlﬁmg%mo th\fff?ﬁnf"ﬁBrgI‘%l ward idler
gear 1220a. ThgpdrtRinh 1602 has progressed fully around the circul ar groove
1604 into contact with the bl ockage 1608 initiating counterclockw se
rotation (whaghaft eanageted fotheendetfedior) of the cam wheel 1606 bringing the

rightward ri . inte.contact . With the.anti-bhackup.rel ease, | gver . 1248a.
R G a PR SiBEDisP St bl e et Sharofd M B nBREE 1 Y Sha
response t her et effectar®étvi@ntaf@infire@iioshiod ahd aFullpfifedpdsiion] nto the distally
open step structure 1299 and rel easing the anti-backup nmechani sm 1250.
[001471 Wi | & fiRg mschatsm respoBsive e pamlipeet{inng %@@(ﬁ%&e@vwedb%ﬂnngn i on of
several enbodi ﬁRﬂ i the illustrative enbodi nents have been
described in clgiﬁlglli) era %@éiéﬁﬁ |, it is not the intention of the applicant
to restrict atettaotiamyprivgybiadingihe firing nseatee pedximbily apaefiomdheklaifiys t o such
detail. Additi onaL dvant ages and npdificatjons may readily appear to those
skilled in tARan-packupameesanipg engageabls iuthe fiinganembsy iy Fesapnsee g Praygmahnd
severing i ”S”Uﬁ{%{ﬁémé&tﬂé& feggd i bed herein that advantageously has separate
and distinct closing an ?l?lng actuation, providing clinical flexibility.
However, it sinaenti-Hadkep agpasecnahadsmivptratpelly icosfigunedsto lodngiesine+backuipt h t he
present invention

may include a handl e that con S a_Ssi 15_ er
etuati on i nt o RoHTRTsHL AR A GILaAtE FRRLEAcHEE Tl Bang Wavel AL dRBR . 1001401
I n addition, whiLgpa manually actuated handle is illustrated, a notorized or
ot herw se powered handl e may benefit fromincorporating a |inked rack as
described herein, allow ng reduction of the size of the handle or other
benefits. for ! Sets%?g%gdl instrument of claim 1, wherein the anti-backup mechanism
comprises:
a locking plate including an aperture circumferentially encompassing the firing
member, the locking plate pivotal between a locking position wherein the aperture
lockingly engages the firing member and an unlocking position wherein the
aperture slidingly engages the firing member,
an anti-backup spring biasing the locking plate to the locking position; and

an anti-backup release lever positioned to oppose the bias of the anti-backup spring.

3. The surgical instrument of claim 1, wherein the handle is operatively configured
to hold the end effector closed during firing strokes with a distally advanced closure yoke,
the closure yoke including an unlocking feature aligned when released to unlock the anti-

backup mechanism.
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while partially stowing the linked rack into the pistol grip is convenient,
it should be appreciated that the pivot connection between |links allows for
stowing the link parallel to the straight portion defined by the shaft and
the barrel of the handle. [001501 As anot her exanple, a surgical instrunent

may |nclude a straight rack that incorporates features consistent wth
aspects of4-t he Thesurgi¢a) instryatenbel daimohdtither comprisingiadandle Whﬁ?éel@ﬂtﬁ fmngr iring

el O Motidds el S84 fithe Ao Mded @ ofd AR Brin! L™ T A

surgi cal rumnen an end ns

| ongi t udi remki- Habklip’llgldi@é medshatntzmpecnfpwartb ahémelgtocmhtallpnﬁvathmm-laacﬁﬁ;aft
connected to the end effector; a firing nenber slidingly receiving by the
shaft to trFléﬁ%efIE‘FC%@Wémfi ring notion to the end effector between an unfired
position and a fully fired position; a firing mechanismresponsive to a
plurality of firing strokes to advance the firing nenber down the shaft; a
retracti orb.spriTiy shigiedl dgstiulent of dlaig 4ypyviteesin thecanitintedckyp eoleage feoret he shaft ;

an anti-backup, mechanj s geable to.the firing nenber,inr onse to a
or oxi el REVERETAN I E R T & b R RS o R SHAR BF6r at i vel y
conf i gur edoatzﬁxd Rfdhsd 136ertdh trzi?x?&fﬂURhlP TRl W%Eha@t}{%' &&ﬂ%@%%& ﬂfs@alb'rpon

reaching full “firing trave iring ne e surgica
i nstrune ntandfdowhmardljl intovbentact withhthe anti-badkaiplugrhamsman iresponsedortire (gesimah

| ocki ng pl at.e incl.udin n aperture circunferentially enconpassing the
firing E’Fmgt giyo‘gﬁl?a}ﬁif%pl ate pivotal between a | ocking position wherein

the aperture |ockingly engages the firing nmenber and an unl ocki ng position
wherein the aperture slidingly engages the firing nmenber, an anti-backup
spring bi &ing Fm@urgbcﬂlmgupleat@f ql@mﬁahm@kihegaﬂomctudomapmmn@liy anti - backup

rel ease | ep\{)%‘ltloggf {a%lg QF dtt8 dlsPﬁfglerO\;er} e Bro%%mzcﬂfend ?t}?enz{nltl-baacﬁu 5 Fe1ea8e 1ev9r

7. The surgical instrument of claim 5, further comprising a gear mechanism coupled
to the rack, operatively configured to rotate a cam into distally moving contact with the

proximal end of the anti-backup release lever in response to full firing travel of the rack.

8. The surgical instrument of claim 7, wherein the gear mechanism comprises an
idler gear engaged to the rack and sized to make one revolution in response to full firing
travel of the rack, and comprises a cam wheel containing the cam responsive to the idler

gear to distally move the anti-backup release lever.

8. The surgical instrument of claim 4, wherein the end effector comprises:
an elongate channel connected to the shaft;
an anvil pivotally coupled to said elongate channel for clamping tissue; and
a staple cartridge received in said elongate channel;
wherein said firing member distally terminates in a firing bar operably configured to

actuate the staple cartridge to form staples in the clamped tissue.
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3. The surgical instrunment of claim1l1, wherein the handle is operatively
configured to hold the end effector closed during firing strokes with a
di stally advanced cl osure yoke, the closure yoke including an unl ocking
feature aligned when rel eased to unlock the anti- backup nechanism 4. The
surgical instrunment of claiml, further conprising a handl e wherein the
firing memb@r fASurgicadinsumenal ceBprisinged i n the handl e and attached to the

retraction sptifefrdd L= hac : -nrﬁrqﬁ i I toi1the rack to
distally nove tlrlflpée anﬁ-rgs?g&%gp%r%@%@lﬁggﬁla i sér}n E rﬂ?ﬁgﬂ’gﬁs‘gfgtéa i nstrument
of claim4, wheomrationheoraprisindacélopgatetiease, acabal pivetaipcogdad tarthant i - backup
rel ease | ever hagvin distal end. and a proximal end, the .anfi-. backup

rel ease | ever c%ﬂggﬂ?%&ﬁgﬂavﬁ{ ﬂ?’i’i‘p’ﬂgélsﬁ%g‘l“ga §th]|‘? Cﬁﬁaﬁgf‘twgﬁl&?{%be end noves
distally and dgupwee Haynéiit o contact with the anti-backup mechanismin

response to the proximal end being distally displaced. 6. The surgical
i nstrument o skdfb¢anngctedvirethe iclongite charokl ofitbe emibeffectqr oxi mal |y  posi ti oned

tang aligned to distally.nove the proximl .end of.the anti-backup release
aver - 72" Tha Feing gicher S RE G e BoShehando el eh B Efiegmeilingg e Gl
nmechani sm coupl gfkctdr@o hbtfate WekstaO BArBidgé @hY 16 QVEE BlcBihfed tis@fedt € @ caminto
distally noving contact with the proxinmal end of the anti-backup rel ease

| ever in resposisetionsyring bissing thg firmgasmbst praxemely kwagfromithe shaflyi cal
i nstrumnent of 1%' aim 7. wherein the gear nmechani sm conprises an idler gear
engaged to tﬁg cht,%ggfﬁ’d sized to make one revolution in response to full

firing travelfir@g nidiBadigf kespandve pluttisy 6f iR doRed o LB FidinRitfiget he cam
responsive to the idler gear to distally nove the anti-backup rel ease
|l ever. 8. The stplestively engagingarpaw! igto engagament wWithdhefiring membsytogffestfudly

conprises: an gl nel connected to the shaft; an anvil pivotally
coupl ed to sai dﬁlléﬁ?%%g\;ae&&gﬁoghnel for clanping tissue; and a staple

cartridge reeehmbbadkip vdclartbarggigealslbanthelfiringlirerabdt is adsfoserntd 8 provambier
distally terminates in a firing bar operably configured to actuate the
stapl e cartri dg@ovemem thareafaeAmanrising:t he cl anped tissue. 9. A surgical

| NSt ument, ConplyginAGia@heRith Pl fckilfe RIS Acdnb ARB AR 1111 N0

notion to performa rglica
member, the locking plate pivotal between a locking position wherein the

aperture lockingly engages the firing member and an unlocking position
wherein the aperture slidingly engages the firing member,

an anti-backup spring biasing the locking plate to the locking position, and

an anti-backup release lever positioned to oppose the bias of the anti-backup
spring by having a distal end and a proximal end, the anti-backup release lever
constrained such that the distal end moves distally and downwardly into
contact with the anti-backup mechanism in response to the proximal end being
distally displaced; and

an anti-backup release mechanism operatively configured to lock the anti-backup
mechanism in a disengaged state upon reaching full firing travel of the firing

member.

10.  The surgical instrument of claim 9, wherein the firing member includes a
proximally positioned tang aligned to distally move the proximal end of the anti-backup

release lever.
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operation, conprising an elongate channel, an anvil pivotally coupled to the
el ongate channel for clanping tissue, and a staple cartridge received in the
el ongate channel ; a shaft connected to the el ongate channel of the end
effector; a firing nenber slidingly received by the shaft to transfer the
firing notion to the end effector to actuate the staple cartridge and to
sever the Wdl anpBw surgieal énstrmest ofdainol), syherany thei fargigmgember fithérregmpeistser
prOX|naIIylswgénﬁqu1aﬁetshaft a firing trigger; a firing nmechani sm
responsi ve HHrE fn%T firing strokes of the firing trigger
selectively engaging a pawl into engagenent with the firing nenber to effect
full firing travel thereof; an antl-backup mechani sm en a eable to the

firing mener ithersusgienlinstupent of daimhl, furthsy samprising a éﬂﬁﬁlal Si ng a
| ocki |
| 90KI 10 DIl LS RESEE Wi LGNRLEL SABY e aERaROR RRE

t he aper tthe downwhddrpgipy engages the firing nenber and an unl ocki ng position
wherein the aperture slidingly engages the firing nenber, an anti-backup
spring biasing the locking plate to the | ocking position, and an

anti - back rel ! Guiting : i Ep&;] ackup
spring by %aw nlgf%a aélgé\t{a s egﬁhggﬁaglﬂlp% oxI m?éﬂlgggﬂgﬁeg%grnﬁlgc}%g% up ngease

| ever  constheaiacledpeatitely atfighied tdirsthiala cancwheel @xo distdlyi thyviag dordantwigr dl y
into contact MAt nt i nlsn1|n resp to th roxi mal end
bei g d <SPPI SpH SEEE arirRohts rerere [AED e Per 0 DERE AL B at | vel y
configuredgato | ock the anti-backup nechanismin a disengaged state upon

reaching full firing travel of the firing nmenber. 10. The surgi cal
i nstrunment of claim9 wherein the firing menber includes a proximally

Pce)ls Ie;IS g nF a”gr glca 1ns % gfl lemn& etrqu tlperfo ﬁ(ﬁgnl%lemggrdingﬁldéshf rac nttile_ backup

surgical 1nstrument further comprising a gear mechanism coupled to the rack operatively
configured to rotate a cam into distally moving contact with the proximal end of the anti-

backup release lever in response to full firing travel of the rack.

15.  The surgical instrument of claim 14, wherein the gear mechanism comprises an
idler gear engaged to the rack and sized to make one revolution in response to full firing
travel of the rack, and comprises a cam wheel containing the cam responsive to the idler

gear to distally move the anti-backup release lever.
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11. The surgical instrunent of claim10, wherein the firing nmenber further
conprises a rack containing the tang. 12. The surgical instrunent of claim
11, further conprising a handle having a downward grip, wherein the rack
further conprises a link rank dowmnwardly bendable into the downward grip.
13. The surgical instrunent of claim9, further conprising a gear nmechani sm
coupl ed t -t heAsargicabpstrumente F9MpBHRg:gured to rotate a cam wheel into

distally novij - i t he proximal end of the anti-backup rel ease
5 3o WpBfl bty

| ever in respon hg travel of the rack. 14. The surgi cal

i nstrument ot shdfacomnBctedvrethe ietonizite charmehef the sfaple appBjingdasemblyack, the
surgical instrunent furt{](gir conpri.sipg . a gear nmechani sm coupl ed to the rack
operativel y 2dgnemysmbey sidmglyreseiving by the;shald tjiransigr|a fining madonstofhect wit h

the proxi mal e”ﬁaﬁéaﬁﬂlgin%%éein ckup rel ease lever in response to full
firing travel of the rack. 15. The surgical instrunent of claim 14, wherein

t he gear mechastiastionsprng wasngithe firohigamengfeea preximalie awswfromeahe sledt; and si zed to
make one revolution.in respanse to fyll .firin t.ravel of .the rack, and
conpri ses a &AW @C‘équpg%%fl HR V‘Pﬁéqﬁﬁﬁwg@gﬁgﬁ%l?lwdtlﬁtotar@nﬁ?lﬂg’er gear to
distally nove théhpefpehdidiakedhiai® WedSRe HAXE member; A surgical instrunment,
conprising: a staple applying assenbly; a shaft connected to the el ongate

channel of t heasi-hadkepaglpasgilengr pesitonable toandverthetpckimgineemisdriodl thecaingi- r ecei vi ng
by the shaft to_transfer a firing ,notion to the staple. | i ng assenbly; a
retraction spr iol?ﬁfi(ﬁ? H‘ffﬁ?d”%glt? Pg?mﬁélﬁ%rﬂ?@“’né}c&?f ﬁ%‘%g‘? Vﬁﬁﬁ@le?%% the shaft;
an anti - backup memBaihadn having a | ocki ng menber biased into a binding,
nonper pendi cul ar contact with the firing nmenber; an anti-backup rel ease

| ever positi afiaingenechanemeesphosivoiwikdul dirngitaeel ofithe fimngnembeptogasisiondbthani sm
i nt o nonbi ndi ngﬂg{ggare&endi cul e contact with the firing nenber; and a firing

mechani sm r espo P%reflfﬁsf ek ng travel of the firing nenber to position
the anti-backup rel ease |ever.

17.  The surgical instrument of claim 16, wherein the firing member includes a rack,
the surgical instrument further comprising a gear mechanism coupled to the rack
operatively configured to rotate a cam into distally moving contact with the proximal end

of the anti-backup release lever in response to full firing travel of the rack.

18.  The surgical instrument of claim 17, wherein the gear mechanism comprises an
idler gear engaged to the rack and sized to make one revolution in response to full firing
travel of the rack, and comprises a cam wheel containing the cam responsive to the idler

gear to distally move the anti-backup release lever.

19.  The surgical instrument of claim 16, further comprising a handle that constrains
movement of the anti-backup release lever, wherein the anti-backup release lever has a
distal end and a proximal end, the anti-backup release lever constrained such that the
distal end moves distally and downwardly into contact with the anti-backup mechanism in
response to the proximal end being distally displaced, wherein the firing member includes
a rack containing a proximally positioned tang aligned to distally move the proximal end

of the anti-backup release lever.
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17. The surgical instrunent of claim 16, wherein the firing nenber includes
a rack, the surgical instrunment further conprising a gear nechani sm coupl ed
to the rack operatively configured to rotate a caminto distally noving
contact with the proximal end of the anti-backup release |ever in response
to full firing travel of the rack. 18. The surgical instrument of claim17,
wher ei n t 0. geaFhamsegioaliinyiuseamp of daisn 19 whemie thegistpl potjeryngludes & fawaekk and
sized to one |yt i .k esno o full firing. travel. t he rack
and conpr 108 Sr@RERNRERIHY YR8 QAR BARAR: bOs ctbbrestibh Bind  BEn e, " goar
to di st al | piovely ehtién thethandla ¢keterdteBaafipeeéto hdll thelé@l effsc@reised nst r ument
of claim116,. further conprising a handle that constrains npvenent of the
ant i - backuring fBmgstokessyith méi??eHYradm@eaﬁ%qsm@ayekwh? glogiyis yokeipghudmgaany

di stal en : ' | aﬁéﬂ : i;hed
such that the u% %% l(aaré %eﬁ%@gg tré(]?ass?gﬁ lillﬁan ggﬁmﬁ\lft\)g?ﬁl?ydu%ﬁtg{é}s@o t a%tﬁfgwi th

t he anti - bthe fervandtewihani sfithe hockirgsyasee.t 0 t he proxi mal end being distally
di spl aced, wherein the firing nenber includes a rack containing a
proximally positioned tang aligned to distally nove the proxinmal end of the
anti-backup rel ease | ever. -48 20. The surgical instrunment of claim19,
wherein the distal portion includes a forward pin urged dowmmwardly into a
| ocki ng structure by a conpression spring when distally noved, wherein the
handl e is operatively configured to hold the end effector closed during
firing strokes with a distally advanced cl osure yoke, the cl osure yoke

i ncluding an unlocking feature aligned when rel eased to unlock the
anti - backup nechanismby raising the forward pin out of the | ocking
structure.
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