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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., endocultter, grasper, cutter, staplers, clip applier, access device, drug/gene

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



| ongi tudi nal incision in tissue and applies |lines of staples on opposing
sides of the incision. The end effector includes a pair of cooperating jaw
menbers that, if the instrunment is intended for endoscopic or |aparoscopic
applications, are capable of passi ng through a cannul a passageway. One of
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spacled rmg%é of stapidd Suﬁ’i‘éa f‘aﬁLe Sﬁnﬁ@ ‘g(fe}%%?i?rqﬁ%sm&ﬁﬁg}?\?}lﬂ Hﬁllf Y
st apl e- f or m nenhgpagiket sicial dngﬁ(hgsd&'ahh appiEes RIS o PétafibAd 6§pdsﬁagtd‘&s offa{etrl dge.
The instrunent 1 ncludes aﬂgqura ity of reciprocating wed %e when

Tt

driven di st alifgsiondde enfl cligefar mpbﬁr:swggalr af Qme@tlagﬂaavm rSdQ@t, efﬁhle engage
drivers supportl E%EI he t owar d

, is H%%eflo ndos S drastontc g ok eesta%ﬁﬁ. ;
the anvil . SR ObF %QP?('Q? 4p g“f 381 earpp PR EC £ oscopi ¢
appl i cati 0”5 h&lngjtﬂﬁﬁfghté%mﬂa Has%age%aaty Oh©of @eﬂz@ﬁn&%erﬁ%b&bs@@é&%& ageously

provi des dlstlnct closing and firing actions. "Thereby, a clinician is able
to close the chamdgesmyangsat igpstiwo latstadlytspacedasws bbstaplhe Thiesthes jpv imembeo

firing. Once the clini |an has erm ned, that the j.a are properl
o b ng ¢ 1 S SRRy ANl AT BB epleslorig porks s abaned subgiie apve pLRRES Bt b e

single firing,3LioKehe iﬁ%@‘rﬁﬁ*&}{t REMBES d;@uﬁa% ﬁé&#;%d(}%‘ﬁl%ﬁg&%é%&ﬁch Tifen

si mul taneous severing and stapling s conp hat may ari se when
perform ng suciven drstallgnmssﬁquwghomhhmsmﬂﬂastipfa‘ceartﬂﬂgesmﬂmgagé dtivab s t hat
respectively only se\i’g sta €00071 LJne sPeci flg adva tage of being
abl e to cl os&UBBHDE | §H’é’ eﬁé‘PS tfﬂi“?r ithe pigples fqyear Iﬂ?"rﬁ‘%’i‘an is able to
verify via an endoscope that the desi red | ocation for the cut has been

achi evedgoedincl udi méimiplaosuﬁﬁrgmalemplarmuﬁme @dr dnidesupichpplibgdhs Gapt ur ed
bet ween opposi rg]e{iaws Q her wi opposi ng j aws nmay be drawn too close

t oget her, espisssried yn Ug. r?@h.Nfg Saﬂ65t8|9éi wh@hﬁﬂﬁnt@@a@sly Bretyides déstiet closing
ef fectively fa%gg?sr{ﬁg ag l&%e‘i‘h?r‘e@@ ?mi arfdggble%(?}éﬁrsee@,e Jhxﬁsn&‘e?ntbe% %I'So*}lens%ﬁé‘%

extrene, an eX ve alb

i nconpl et e figokitign tH@@s@ﬁépﬁ&ﬂ@ﬁﬁldg}/Om@e mb@ﬁhﬁlaﬁllﬁsua@nﬁmwmtt}fé;hﬁv\ed by a
single firing stroke is a convenient and efficient way to perform severing
and st apl i ng.mBYEEY ate, propﬁrbfmpmgws@mél@schnmlawm therpBredlie pyrgisabstapier

multiple firi 0 L 9RO eto
select a len ‘?gﬂ %%mgté qﬁfng ca %%e’; ?e%n{l: enddsgé)ﬁl}%c}ﬁ? t1§sﬁ{3 %ﬁm?{t%"egg%m a
range of |aw ssléfify anﬂ%ﬂﬂﬁhg %(«ﬂﬂé &)rﬁﬂidaflbﬁhlﬁﬁt rh%%hsfe&vl@en' pepfderhirgl suting
stroke. Thus, to effect the firing, a hand-squeezed trigger is required to
exert a lar geqctlolzs sequentially with different surgical tools that respectively only sever or staple.
{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
j 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



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 anobunt of force to be | ower and conparable to shorter
cartridges so as not to exceed the hand strength of some surgeons. In
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the knife fromthe end effector. If binding occurs, the surgeon may urge the
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directly coupled to,the firing .nmechanism. ]0011] By conirast,. the
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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.



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
multiple firing stroke handle that actuates a |long end effector w thout

undue W'Suﬁ:ﬁhﬁ%éﬁﬁuilh%tmﬁ a surgeon. A firing nmenber that transfers the
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[0017] FIG kné Srifg hefiiter & &i@taﬁ%ﬁ%}% i EeRbefinSUealbs of Sl @dtokBgoadd
severing instrument (traction biased pawl) in an open (start) condition,
with a shaft fpagtrigbéry Autamativaly retraciexpis decilitatel by wnentittackumntldase iever rod. -4
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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[ools] FIG 2 is a left side elevation view taken along line 2-2 in

| ongi tudi nal cross section of an end effector at a distal portion of the
surgical stapling instrunment of FIG 1. [0019] FIG 3 is a front
perspective view of the end effector of FIG 2. [0020] FIG 4 is a

per spectiiovsg, expl FIGA2 W Elofiaidesdleviatiph efedniak@oaloh® lin®2-2tih dorstithdinabtrossst apl i ng
and severing instrunent of FIG 1. [0021] FIG 5 depicts a left side

el evation vi é6¢toR of 88 €né aifestor @ disial nora@reidhe sureppistaginggpstiypaens of §lGal
instrunent off FIG 1, the section generally taken along lines 5-5 of FIG 3
to expose portions of a staple cartridge but also depicting the firing bar
along the |ongitudinal centerline,. [Q0221£_ FIG 6 depicts a left side

el evat i d®%i ew i n l@c3 isoniromt nerspeetivg vagw ot therendfeffestay oBFIGaf2t er the firing
bar has fully fired. [0023] FIG 7 is a left side elevation view of the

handl e he sur gijgal ; | ' ' IR [ Lfih a
| ef t haﬁéz?lzﬂ housi ggerl(‘ah%%/gﬁgﬂé[ag‘ég%?pllgla%}/ﬁgwpgag@%g speg%?@fg? OEE‘& S(]lilagg%&lvi ew
of the hand| etaplingbssl seFerip® 0R6hmEht@f G 6. a perspective view from an

el evated, aft, left vantage point of the |Ilinked transm ssion firing

nmechani f the d El : Qﬁ;‘}] . ] | i de

el evati ;'[frf]ﬁ‘z i ew of 't éjj ?Fﬁ téscil I%E@eglegt e ¥IF$%8&1%?52}1$§%%£#6C§?QF§%[ 0027]
FIGS. 11-14 afehd sifgicsiiteneteayaf FIGh lyihewsction geheaaily sakehialvhgdiees dldfy al ong
the longitudinal axis of the ranped central track of .the Ijnked rack and

the paw of tHE.31e exnoge netinanPEhstapls qaradgetiub alsp dgpisheahsdiringedar plopag

trigger, biagi of the traction biasing nmechani sm
depicting a éggg)g%g(ﬁéﬁ%@ﬂtgchgﬁfi ring stroke. [0028] FIG 15 is a right-side

el evation view partially disassenbled to expose a distal portion of an
ant i - badkdp necharfilont depictradeft gidglelayation yigw)insertion|of dhkeendoesfegior o6 RIG.d  t he

surgi cal staplin d severi instrument of FIG 1. [0029] FIG 16 is a
per spective \ﬁffggﬁ}eftng}ﬂga afgﬁs,ﬁg?'tﬁ?e#‘i ght vantage point of the anti- backup
mechanismof FIG 15 with the anti-backup camtube renmoved. -5 [0030[ FIG
17 is a [pizght - si d&Flel évna lefisidd govatiantviewt bfthdhgmdls ofithicstirgicnl etapbsgaral di st al

por 1 on of "an, antl RSB TFRIEY 1Tk b Tt 255D SQAILY  on 11 the surgical

[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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and severing instrument of FIG 1. [0031] FIG 18 is a right-side elevation
view partially disassenbled to expose a distal portion of an anti-backup
mechani smin an unl ocked condition in the surgical stapling and severing
instrument of FIG 1. [0032] FIG 19 is a rear elevation view of the

sur gi calpgesej apl i ng Fandl B8 uaidhigideieshfioh gl faftidiy@isabseMBIEd t & pbsohbisal f
shell of the handl e housing renoved to expose the anti-backup rel ease |ever
i n phant om i podionedienagti-beeldipttherhamsnh inan anlagktdbedndgionciorihi¢ surgival tqidg[

FI GS. 20-25 ar‘g det.ai | }éﬁilews ?(ztf Ié;h anti-backup rel ease |ever of FIG 18
depi cting re§1|5 Eetvieggﬂ}ls PP gF equence of unfired, one firing stroke, two
firing strokes, three firing strokes, returning or release button pushed,
and f ul lieg3n et ur neFIG] B 4Tright-Gde ekfaidh wew pueiaiyatitasseenbled wsexipoem distabp,

| eft, distal vanta(%e poi.nt of the surgical si(a i ng.and severjng instrunment
wi th the i gROTIRBGT a8 RBITDaguR Mechanie 8 =npplaskseq (e wRSEELRINg] osur e

rel ease | OCk%&Sé%gH?E{S%Pehpémgwel y inan initial position with the
e c

| ockout renoved an osure rel ease button depressed, and then a

| ockout bei ng activated_duri;g initial firing. [00351 FIG 28 is perspective
vi ew of 1¥3%ur gi calFlQt Bhisiatgaraierabiey sievef the surgisaksiepling and sewpg conditi on
simlar to Fl i 8 i i r i

00361 Fi G S5O SR B 0%, Rl SBNAT R S B 0 ok Gse,

severing i nstidaibackip Fdl&ase 2Sepint phahivén inef Tockiag toistigdh afd int dheureokdd e
housi ng renoved to expose an intermttently toothed indicator gear

presenti ng a Pndigendwel | area to the idler gear. 100371 FIG 30 is a left
side elevation view of the surgical stapling and severing instrument of FIG

28 wi't hsobg | eft haGh. shes bredetdin@eRabeing shBating reRIRVIEHr T FEEPPSE  an
intermttently toothed indicator gear presenting a second dwell area to the

idl er gear. depioBsd refpestively a firing segienck pbmufinedr eeduingatroke gwodfirizgn al t er nat e
surgical stapli nd .severing instrunen rin i ased, si.de pawl) with an
al ternate har‘?hPE&p&’F?q figng §%°1ﬁeg<f?tﬂml%oram¥eﬁ‘§é§m#§ﬁ’élﬁbﬁ i”l@%ﬁ’(lﬂ’ir ﬁquqd-, gger ed)
automatic retraction and an alternative (ratcheting) nmanual retraction
mechani gees4][ 0039] FEGE: 26827 ame rerspiediinte \déws fremspiop} lefiediviabvamtdget frentsufitlgd cal
stapling and sﬁlgg\{(%li gtra]lgling 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



instrunment of FIG 31 with a portion of an elongate shaft cut away and a
right half shell of a handle housing renoved to expose an autonatic

end-of -firing travel retraction mechanismand a nanual firing retraction
mechanism [0040] FIG 33 is a right aft perspective disassenbl ed view of

t he handl e parcludomg afidst alternetion@iak drigdeadd) autontahie retractipr ahd sn alpdrnatyeand
severing insi%tjﬁent of FIG 3%1t. [0041]. FIG 34 is right aft perspective view
of the surgi CRfherng)mapyabisadiapdpeighisist runent of FIG 31 with a right

hal f shell and outer portions of the inplenent portion renoved to expose
the cl osuwsee and fiFIGN3Y seoigniagnerspecteve viaw of the setgitabstapliiatld el €ding35 is a

St apl i ng. and SR RS 07 (vl PoRpEn Samdiomed sy St 1 SoM Taltght af ¢
perspective wayof h&pﬁF@sﬁfg%ﬂnxvﬂi @%&ﬁ&%%%qt%&'&aloﬂfﬁ%@g} vgg dangl aped

severing instrunment o 4 wt ctosure nechanismc
and the si de rgteactiof nrechanisme ahdin nsmigldipigatiragioa ni¢chatissit r oke and with a
manual retraction nechani smrenoved to expose a distal |ink of the |inked

ual. retract " 0 e ot
Fra a7t Poniiare Raul shErERG LGB Bhd bl A PRA Aen

surgical st apleiohgateRHafs 6F theistfgida stapliigeid seferflgGnstabnat bAFIes 1si de pawl
firing mechani sm disengaged and the distal |ink approaching autonmatic
retraction. [004

5 IG5 .38, .is.left side.view in eleyvati.on of. the. partiall
i saasediiina’ sur i 3 sty AngisheriETisN ftfor RBiah St e el | an )
initial statgn@unfRtoeficel arittPPABhaRH shellhnd Haskpihismcdian mpleneaged.
[0046] FIG 39 is a left side detail view of the right half shell and a

first alterngortion reaoved waipage the cloasrs and Jiging Miechanistng kart mitipyetated) of t he
handl e portion of FIG 38. [0047] FIG 40 is a left side detail viewin

el evati Q! the di6ass bl sunahe ol izt ABhioRhe A AL OGIIRPLETRN! of

FIG 31 with the closure trigger clanped, the -7 firi'ng trigger pérformng

a final strols@aplingandscvdriag alstrhmekt fddGt B4ned to trip automatic retraction.
[0048] FIG 41 is a left side detail in elevation of the disassenbl ed

sur gi cal apl i ng grgn VESH | ngn e JZE%QA et er the
di st al I[?OE has act %a?%(%’eaan tra%(ﬁgﬁ%g& or \}\é/av}’ gh{ eé’%ﬁ@?-d%ac u;?%}(g% e%%gge | ever,
al | ow ng t he staptikgdnd sokrihg insetiment of FIG. 34 with a closure mechanism closed and

clamped and the side paw] 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



[0049] FIG 42 is a right disassenbled perspective view of the idler and aft
gears and nmanual retraction |ever and ratcheting pawl of a manual

retracti on nechanismof the alternative (spring-biased side paw ) surgical
stapling and severing instrument of FIG 31. [0050] FIG 43 is a right

per spect i ve {iiegtrigeet perforemmgad findtstrake arehthedisted ink positionéd @. trig 2utointatict he
manual retraction |lever partially cut away to expose a snaller dianeter
ratchet gear™JAY¥e aft gear engaging the ratcheting pam. ]0051] FIG 44 is
a partially disassenbled |eft side viewin elevation of an alternative

sur gi caleosst apl i ngFEndt1sewéeft side detsi iruetewvitiop b thend) sdsbasisdldd sirgeapstaplingof Fl G
31 with the ti-backup nechanj engaged to fully fired |inked rack that

i s di sconnec e"?‘?‘&ﬁﬁ“&%ﬁ‘ﬁi‘\%ﬁéo ?@Hgﬁﬁtﬁiycaﬁ?bﬂ@égft@r}“gﬁﬁsﬁ@mﬁ?eﬂépdt 0

actuation of g %ﬂg@lt{we élfﬁ-fsa?(ﬁggb O8edsBY&er %ﬁlo@%t#é%igk%ﬁﬁ%ﬂo e 45 15 a

partially disasse view in €l evat’i e alternative

surgi cal stapling_and severi ng instrunment of FIG 44 with hidden portions of
t he ant ["%%backup FEF-éddearighedisassemblgd Rerspegtie viavoef the idiprandrady geasseaandey er
shown in pha I .S ticall i 110] |eft sjide view
in elevati onﬂ%ﬁlﬁl ﬁéetpagﬁgﬂé}eﬁgﬁr\‘/dgrgtc@ gtr"% E@?l Osf t% é?)%lr}ugig’%gr%gﬁo%l e@gﬁ}aﬁgnﬁ onfébgurrent

of FIG 45 ajli@hatbel(sminpbiael sideamaygiagicallstapling andkaesiag twamehass Frgnual |y
retracted the link rack. [0054] FIG 47 is a partially disassenbled |eft
side view in3klevation of the alternative surgical stapling and severing
instrunment of FIG 46 with the linked rack omtted depicting the manual

firing ;oedopase | e¥RE. 43iis @pAOptehechife PRl ofIRCHdRuATRARR LS MechRPRRbf F1 G 48
is a left side detail view of a second alternative anti-backup rel ease

| ever (gear FHrwiErwitltheonaniipl mtrdctivanidver pagiadly syt 4vay toreapeseraginaaller st apl i ng
and severing.instrunent (sprjingzbiased side pa .of FI.G 31. -8 [0056]
fle a0 s adiumerer st eet PubfiE 2edihanang hedithtidpdoc ond al cer nati ve
anti- backup rel ease | ever (gear forward canmmed), aft gear axle, and

aut onmat foesif et r act Filh 44campattedly disasdeirBleddi8ft s[de0sey if¢16/atim@ of an alteringtinte si de

view in elevation of the second alternative anti-bagkup . r se nmechani sm
of FIG 48 whircehEantingang spucinsipsiamest £saeaa—§lqaa§?1§? BRI G8 oS Taih - backup
rel ease | eveindynflaiRhy hoifish fiaged¥o Aty Afeitived PREHHR iPRkSnEDEA0Sd tO

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

retraction lever of FIG. 42.

[0052] FIG. 45 1s 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 altemative
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 1s 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.



firing rod. [0058] FIG 50A is a right detail side viewin elevation of the
aft gear, automatic retraction camwheel and distal-nost link of FIG 50.
[0059] FIG 51 is aright side viewin elevation of the second alternative
anti-backup release nechanismof FIG 50 after a first firing stroke.
[0060] B3 51 A FEG.a#%is gHelt perspactive digasseinbled ivieve pEthgseemdadterativadnti-gear

automatic r acti.o and, a second. link ,of H G Si,. 0el] FIG 52
is a right S|8 é( 0 imel\‘?vgl:‘le(rilaye%r Eé%?#%‘r’lv At TR or T 3¥lfe?}9a"}u|t%atécn]{eg? qgl%‘kup

rel ease nechaith swheelf of HIG. 491 after a second firing stroke. [0062] FIG 52A
is aright detail side viewin elevation of the aft gear, automatic

t ti wh dthird link of FlG 52 0063 |G .53 i i ght
ot ai T B T ew I citio arTegh ige VERGRE0BR 8T e AP AU iFE siERRHRP P ol case
rechant s of i n@afirdor 1 M i el Ped A BMraligRiich QB8 e kG 59A

is aright detail side viewin elevation of the aft gear, automatic
retraction chackmhaeekasgrievep pookimally pestionfed avithitht antik-badkupl plate $8gaged 068%E FI G
54 is ari ghg side,viewin elevation of the second alternative automatic

rel ease mechdfP8f0bf FIG 53 after a further firing stroke causes the
automatic retraction camwheel to distally slide and | ock the second

al t er natidossg ant i - FHGKAA israetigu sletallsidervievd irsel epaigin rod thehaft gedrj aubamitiop
mechani sm Detail.ed Descriptioon of the |n ion [0066] A surgical stapling
and severi ngr?tﬁfl?%%ﬁﬂ”ﬁleﬁh@phﬁ?gvﬂ’?ﬂ?'&l‘é%ﬁ&énﬁonal solid or linked rack
as advant ageously depicted for a shorter handle, incorporates a multiple -9
firing sdosspke capdi@Gl il is aaighovidogiegr madlevatibn bf thg stcomdeailltemiatine wiiti-backapcessi ve
anount of force required to squeeze a firing trigger. Between firing

strokes, an &siessemechypsm e Famafier 8 irffdsimgstraked so that a firing
retraction bias does inadvertently cause firing retraction. [0067] In FIGS.

1- 30, adobojst ver FIGNSIA ishegla deailGade viéva il ElochtRAGIIIRYEE bag, Aulehatigrent
i ncorporates a side noving anti-backup rel ease nechani smthat causes

automatic r &etragtion eam aheehandansgeetd link ofdgGe hvel . This version al so
includes a first version of a mnanual retraction assistance capability to

over comgyoky Ndi Ng. HIA. $3 3% right sidd view §RIGAE0n 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 1s a nght 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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version of a surgical stapling and severing instrunment nechani smincl udes
two nore anti-backup release nechanisns for automatic retraction at the end
of firing travel. Further, the first version of the surgical stapling and
severing instrunent of FIGS. 1- 30 couples the firing notion froma firing
trigger to afifngeekecapdbilityatewingsgreatetdyringtemvel withowt ahreaxcesseaniopnbofased t op

paw . The second versj.on of the surgical_staplin and sever.i.ng, i nstrunent
of Fi GS. 31 BXeTEUIIQLO sacers pTge eselBLVEeD Hihs sEPkep BGOH-TEREL | | nked
rack transm ggianishyisE@RSorfed 3o Bk b FGind r@tRdoR b8 dB&VInadVerichilpbaREe, the
second version of the surgical stapling and severing instrunment in FIGS.

32-41 depi ctBringretractort. r i ggered automatic retraction capability with a
ratcheting nmanual retraction mechanismas an alternative to the kick-out

ant i - bagkup rel eageriRY §3004 ﬁ'ﬂtggrsi Eogghei %&%ggg%éipgﬁéqeveﬁné Asifih9

manual retraction nechanismis pi C corresponding to
what i s genemabipyratispi sdedovingRheBacldd-réleasehhéshaniéfy thdt degdsciutamatgear - dri ven
automatic retraction feature built jnto the indication and ratcheting

TanUAl T ot 1 RGP R e A GrveeTL AR TCSeE B I FCRIQRO G

anti - backup : P?z[n 1Ay 300 RR%, Ky tHrQoer Labackup
rel ease | everrn 0 a?gft%ghﬁ%%m : cFB%&ll]t%_gb?% ng r%é(;ﬁ%l Eizl% a%t}%gg %\?\hﬂgg%)?\(?l i ke
nuner al s denwodrsioh ok e sergiqabstepling andisecarmigondtruntent aeviedanadm wichwies two Gidre 1 and 2

depict a surgical stapling and severing instrument 10 that _i.s capabl e of
practici ng tﬁgl'\?ﬂﬁké}ﬁéeqﬁ’éﬁéfffioh%mﬁws o @uipFadie fetractipgy ahihe spd Oftrﬁ@nguabqlcm

stapling and I i | f 12 having
an anvil 14 E‘?@ﬁ ’a*?%r%&? %E:#lre]zgq %%;g%lcgﬁg%gggg}l@g%‘%ﬁgg 'ﬂ‘%&m ﬁjfe%fra‘?nf‘tﬁég}s gpposi ng

jaws for cl abp@eagldsiths Geing mdvenISomes Gengnioget apd Rokedrack gndnaédachyyr 12 is
coupled by a shaft 18 to a handle 20 (FIG 1). An inplenent portion 22,
formed by tmeansqf adficienably bigsed tnp nawds Thergeondsvession af Bigsuimea) sepbng f or

I nsertion through, %{ngce eﬁt]o(%ﬁ?ﬁzﬁ@%i cé%ﬁ’easrtﬁfﬁgﬁé Eeilé)?l@)ﬁ/%ifg%ntﬂ érggéefr% m an

endoscopi ¢ surglca ure erng contr a sur graspi ng

the handl e 2@linfdterabiantghsnigomby AlRhGIIAALPHIg blaved sidepaweBhith@mokd)alie al | ow
separate closure notion and firi ngqpm)ti on, lockouts to prevent inadvertent
or ill-advi s&§ord Feignef thenargipyl staphiag augt sevarnguasirumentdp S ndg-4 hieniets| e

LIRS L e e e
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] Tuming 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 handie 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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[ 00691 To these ends, a closure tube 24 of the shaft 18 is coupl ed between a
closure trigger 26 (FIG 1) and the anvil 14 to cause closure of the end
effector 12. Wthin the «closure tube 24, a frane 28 is coupl ed between the
el ongate channel 16 and the handle 20 to |longitudinally position and
support the @rinafiflpparessepieppeming & perfaym ahwoswpicsurgiedpirecedwierwhilehe frame

28, and bot e r.ot at abl v .coupl,ed .t 0.t angdl g~ 2 i th respect
Coa rotati QratE ToeReRby asSefo Balpiae MRl 20l B B2 Miapliebdshiy e

t he surgeon pandédfeafufesithe 206 sepire@icRisufelmbiort ad g bfosk,ab&ouRoknob 30.
The closure tube 24 is also rotated by the rotation knob 30 but retains a

degree of | orgvenyiiaduertentroyBhadviseddirang afdhe ¢nsreffestorascarlbes anabling osur e of
the end effect

r,12. Wthin t r.a 28, a.firing r.od 32.is positioned for
| ongi t udi nal™ é‘?ﬁlﬁ’fg gﬁog(e%ou eé’(tjhnﬂgﬁv%’esﬁv‘?% aé‘ﬂ\f’%pilfg) %ffzth? ﬁlé‘{)gﬁ?ft[oéf fect or
12 and a W'Iiﬁhﬁeﬁfdﬁ@&ﬁ%iﬂéde@ﬂ:etdfiiﬂﬁ lto 8fb-sufdeBn. Cl osure trigger 26 is
distal to a pistol grip 36 of the handle 20 wth the firing trigger 34

distal to both t istol,grip 36,and, closure_tri.gger .2 0070[, In
endoscoff® oper a[]f% ,es%?f?:dég? ﬁ]gs ﬁﬁ‘lﬂg’%én‘lfq%%ﬁaﬁow lg O?Féle‘?hg‘g'rﬁ?’éﬁhoﬁ‘_f% a
patient to0 agGesSATFIES W&ghhéhﬁﬁl, 1PtoAl ST uFES RS eh P oLt SMDOFERRH SheOT

ot her diagnostic inmging device to position tissue between the anvil 14 and
el ongat e chaslngirc e 24Gn &rapic 2§ is beupdédolsaiweent the glpegatg 6hamd! pé sudthe handle 36,

e 20 o B SBARL b B PR EPSE o OB SRS 3 oL

anount of ti t Jol-SeY: B fhet 0 26
fully toward t gedp‘?l?ggi '%aﬁeﬂ?%%ﬁ& glgg%i ngtfﬁg???%gﬁe&?lﬁﬁa? ﬁgthgn}%hg%? gct or 12

and | ocki ng witk respestue e rotafigepd ma¥émient dbbirsa bingitgwdioial (axisaxfabl shadtsi® Tows, | f not
satisfied w,th this positiqgn, the. sur n may release the c¢closure trigger
26 by dopr esdEyEon eitoine tapd 286EL I B namha i orbPadRoRi0r BiRdp e

procedure toygl 205 éli:&ﬁ}t'&ﬁd LQ%%%Ltakiltm ) _ﬁmeggl iazdee R el Fngituliffaf ur geon

may proceed wt ring the surgical stapling ring instrunment 10.
Speci fi cal | ymovéreersuelgevnthgress foscanbetht iclosmg of thegyereffeetbt 134Wathch thest ol gri p

number of 11 PG 28+ briee M8 Sarioned oF LEBHCAITG LA FlBhsod on &'

o S BTN S S RS e S

be transf er cleshrt migpegR6 ishdisthi toi aygstobghiB26 vhHiht hendle A0 efifheht firing 2righer Bég

firing. As WI.dljs‘lal Poeboth 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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appreciated in the discussion bel ow, individual surgeons may choose to cycle
the firing trigger 34 a different angular range of notion, and thus

i ncrease or decrease the nunber of firing strokes, yet the handle 20 still
effects firing wi thout binding. 100721 During these strokes, the surgeon may
ref erence an34 #fi Rigleberip d@plepresting thediing tHdswr 3¢ anyedetenzined symberetd 40, t hat

ety ; Ctiole Ot '
Addi t1 onal | yPhd EBu et SRR T PubrEe S cftcBomiciva iR Bhscdome ¢ ui
firing has oggricdes haltedize AERUAGEREM@nt 65ofdean 6 ithPartdd tohBs ingiehbmg of the

firing tri gge( 34. 1t should be appreciated that various indicia and
i nstruct i onsdurng daeh Hodg dtrokey apdthefengiludinabdisignemdrahioece teedé¢digibsat i on

provi ded by the.rotatio f the indihcatin retracti,on knob 4. on full
ravel cof L nEarfereghicBan e Arie o 18 e eFREOR T2 yiBpE BRe R villised. e
handl e 20 aujgn@didtedid the HREARAInSAdW ihdividisl subsbos malchE6deab cy@t yhe t he
surgeon, wth know edgg that the surgical stapling and severing instrunent

10 has not fihg {riggier Ha deffedenyiangwer ioyga dfanotinh, and thug inaseasa ot emedsaths 40,
d ti- b | t1on.4 | he.firing tri
e I R T G TR R

firing rod 32. 100731 It wll be appreciated that the terns "proximal" and
"di st al 0|y e usedDhangthese straldes,rtbé murgenmemsyoreferedderindhdicatgr,idepicteg aa ahandl e of

an instrument.. Thus, the end. effector . 12 is distal with respect. fo the nore
proxi mal hanHidia8p8 rERACHRY, Q MP%@W% rotaes Jhiespogisg to c,rR“l“E\tem' larly

0 AR ; _ .
correspon rgﬁgg%&%@ Adalaoﬁalﬁgc i ggg@ioﬁmﬂer{aﬁmbﬁlﬂg@ oy ot gfgat

appr eci at ed for convenie clarity, spat ter suc
"vertical" &idfirimphdsaontradd whereensomteineg rsistancd v fogbgentlingof the fiingwi ngs.

However, surgical. instr nts are ed in nany.orientations ang pqQsitions,
and theset etisgerd Ruld i omeiste hBararioH MRl SmaBesIogs e PoBgaed The

present invepfieRahde ?@'tcf‘&mﬂihé&t‘ﬁ%%ﬁﬂcdti‘%n?%\ﬁ&edogy REARGAPLEnRERGEHEes and
apparatus. However, use herein of ternms such as ™endoscopic”, should not be

construed t ordtiantidn krvd 48r &pentfull rreshof te firmgaod 32 gnd sthes tixpfitimgtrapger ever i ng
i nstrunent -12 {o

r .use only _in conjunction with an endoscopi c.tube (i.e.,
trocar). On {8 ee%ﬂ@h&amélpﬁoiagtonﬁélp%vsmqtﬁﬁw%w e CeACTRVEELV bR rmy
find use in - I A i : L 110l.Si ,
el udi ng but Egh PO e i AR Sel SaplihEd FotEAin g Sy DS KL
procedures. fully fired 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
j 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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E- Beam End Effector. [00751 The advantages of a handle 20, which is capable
of providing nultiple-stroke firing notion, has application to a nunber of
instrunments, with one such end effector 12 being depicted in FIGS. 2-6.
Wth particular reference to FIG 4, the end effector 12 responds to the
cl osur e not i onusaanly itheontenetipe with ahrentlostepicdulead(iien trebaEs. O tig)cohtraryt it iby

i ncl udi ng anbzf.nvi({J fat%e 50 éF.I GS.. 2, 4’fr®) connecting to an anvil . proxi nmal
end 52  t hat "JuG¥ed Akt PResFRigyentign mayifind yse o wt RrRePEs v e‘ﬁia%ﬁssb‘ipns 54
that are proghi®d tof PsrRall ¥RTsidrs Rlctudinl it 96t liRdte@BViaparb &R rod&iutds! & 4) . The
anvil pivot pins 54 translate within kidney shaped openings 58 in the

el ongat e chawelths ¢ntpyocgdsresand cl ose anvil 14 relative to el ongate channel
16. The anvil feature 56 engages a bent tab 59 (FIGS. 2, 4, 6) extending
inwardly in ?-@éaﬁi@ﬁ&ﬂ‘f@ct@@ on a distal end 62 of the closure tube 24, the
latter distally termnating in a distal edge 64 that pushes against the
anvil face 50. Thus, when the closure tube 24 noves proximally fromits

open po@¥8li on, t hEhdedvantages ofsohagile 2 whichds gapablemd ppavidingwaultipls-stale |
f eat 56 i mally, i | Di . pi 4 _fol |l ow the Kij haped
oo PN LY a8 R AR BT B L P Myl ilay shpe

si nul t aneous|ybdingaedietee iPFIGS. 784, [With pakticOlapteferiitad F1G 04, theeP&ffectd?osi ti on.
When the closure tube 24 noves distally, the bent tab 59 in the tab aperture

60 rel eases 1% msaparkls tatheidlosussmotien emaheiharide 20 i tepiaige iIsHLpY SHesfish t he
anvil face 0 l.0sing. t anyy .~ 100761 W.th continued refer eto
BG4 he Poie Dl eIt oS 2 MR Bhadlind 5 38 R BB P8 SR0na "t o
the firing nmhi @Bluaés 4 Par bF fatenslly 16jeditng ddVilRAVStipedd A that 418 prdxiithng ar 0d 32
rotatably engages a firing trough nenber 66 having a | ongi Pudl nal recess

68. Firing tvoheglymnromsetings@vitdeatare BndiGudi B anwilpivesimng Shiranskge mithiti r ect
response to,l.ongitudjnal .notion of firing ro . A longi.tudi ngl, .;slot 70 in
her ol osur e BB DS Famitoy B8 1 Lebdald dhafird 196 APy AALN 26T (Aot *showin
in FIGS. 2-6jelatilRgo ERAGAE cRinnel 1 Thengil Rdhnabe _§ﬁ§a§e§9bbﬂt thth 69 gﬁ_@%ug,eht ube

24 is sufficiently long to allowrelative |ongitudinal motion with the
rotation kno#h @Gextendmgonwaidisin tah apentyreapition & distal end 83 ofrtheickosure tobpadt i vel y

U L e CouRLl iR ol RSLRLALALN J00h 30 RIFEL Dyh b ILaUED. 2y orglLud na
the frame tropel) wHBHBRS c18&ire 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 longitudinat 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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100771 The distal end of the franme trough nenber 66 is attached to a
proximal end of a firing bar 76 that noves within the frane 28,
specifically within a guide 78 therein, to distally project an E-beam 80
into the end effector 12. The end effector 12 includes a staple cartridge

82 that is ampueRsdesnsytivele withibaeaupbing vhthesotapprkach 30 pasgingan thwygha tray 84
hat hol d
I T R

driver 88 | ohgifitati@ditfodlghyneniy®s. Wi thin a firing recess 94 (FI G 2) located
between the cartridge tray 84 and the cartri dge body 86. The wedge sl ed

driver pr esent [0} ce d lift the I
driversﬁgﬁl)] upwar dfhe t\?[n%rﬁp?tﬁ[gegr?‘glﬁl%é’ggﬁ H% %%a&ag dtoérilp%?lfl (P‘étg (FIG
3) into cont@ﬁhng\besﬁmatnhevés%mlﬂ%@m@e@@ sg&lﬁa@w@aln@ Oguldwgacﬁyﬂein 14,
creating formed “B"-shaped staples, such as depictéd at 100 of FIG 6. Wth

particular toefigalnprejacbarrEdean, 80 into the apd effestort12i The eibelfecd® F2unclndes

| ud 102 E-b 80.
Speci {1 cal | 4 SAPIE queneg e el by ck-5in 80 ThdPE Y dden Sl acr
E-beam 80 t ogpig4 thhpRdi8s Abtafle chitrilige l%d%@%egwe[lg@ﬁ&idﬁ%r@%%aplg dn@ers@o

respectively, the end effector 12 is dépicted Tn a sequence of open (i.e.
start) condi gridotgpled Ymbtedilidrechpprdciatatthetahel wtedgmslechdndvdnﬂ& lyngltudamlgo ndi t i on.

Features of the E- 0 that f e of, the end ef in

e ar e bR Bne rrese PRI of lgalg b iobeh g GFiriiar ugw ST end foei -5

Ful 'y proxi M@%E&% ARk R dﬁ@eﬁ@br’é?ﬁgltsséaﬂﬂhﬁ GRfrhdes c&%actAl mi ddl e
align I fcg

pin 106 is d to enter ring recess 94 in the staple cartridge
82, for di st aid lyft drei staphgydtivees Q&dg'eamu édvidg theestapl&D2 up hantsaplpapertarescap 108

f the E-b i des al f | hannel 16,
Chus ‘the i ddb Clgnd) wﬁc?ce%ﬁé’cg%ﬂ@nsi to?@%‘éégrgé‘?qaéﬁﬁ@ﬁ@aég?l{‘e%?vl dhongate
channel 16. |n, t’iﬂ’gef HH@&‘“IQ"“Qh & cbitlraﬁfgés,\fsmht@lﬁn 1 1(!: edut %}O of Gp6 %gh(jggu%t ﬁf the E

beam 80 has éntered and | s AN anV| pocke e anvi |
14, and thusfdess tadiGi mmaaplepamﬁ@ hzqdeBﬁﬁmlaandnatmdeslar;gonmamepanwI 14.

[00791 In FIG 5, d effect s cl anped ady to
fire. The toﬁm&flﬁﬂ@f rﬂaﬁ%eog@e?ﬁzwg&aﬁ eﬁe at%ﬂmsarfg 10415t 114 i n

the anvil 14 I 1 ket 112. In FIG
6, the E- beaﬁ%wélo ﬁéﬂs een ?ﬁa -14 |reg) Wth%&}& gpﬁ\éépée?ﬁ%?n 110

transl ati ng down the anvi I sl ot 114, affirmativel c%%m n the anvil 14
from t h#9Bl ongat elch&ine 5.1 respestivelys therand giiscipr At is P SequIns APt d

open (i.e., start) condition, clamped and unfired condition, and fully fired condition.
Features of the E-beam 80 that facilitate finng 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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tissue. Sinultaneously, the mddle pin 106 has actuated the staple cartridge
82 as previously described. Thereafter, the E-beam 80 is retracted prior to
opening the end effector 12 and replacing the staple cartridge 82 for an
addi ti onal operation. [ooso[ The illustrative end effector 12 is described
in greater daediwith thefupper pio-1p8 trdhslgtingdoovcthmanwil ylobﬂt\mafﬁm&tivplgtspaxﬂng

TP ther onti eyt 1 Epmiapenene Bkl Tty ReFRb oA DR e
LOCKOUT. NECHAN SN o Ry AT GRAICE 1B iGictu 68 tndVtap d Oeipcdis o

Frederick E. Shelton IV chael Setser, Bruce Wi senburgh 1, filed 20
June 2003; (}2r)ev1o&DR¢es©Abed S‘hﬁ?daftNGthel\IStM&ITs Rt tRiGp S BPRRPERINPIST¢NCT

CLCSI NG AND S Ser D 41,632, .to Frederick E. Shelton
IV, Mchael © ﬁ'f g 15‘#“3’5 ﬂﬁémﬁﬁﬁﬂﬁ ?2 }qruapé&dé’@nakﬂi’&mé’@és (3)
" SURG CAL STAPLI NG | NSTRUMENT HAVI NG A SPENT CARTRI DGE LOCKOUT", Ser. No.

10/ 441, @B, toO Fr’Ehiﬂrl]iuetkatEre eSieffbatr 124s dubarivedlin SetedetaBinfiec W peetilngr gh
1, filed 20 June 2003; "SURG CAL STAPLI NG | NSTRUVENT HAVI NG A FI Rl NG
LOCKOUT FOR & QQN@I‘E%E‘BWARW 8. patsat apiNjsauany; the dispisure of eack beipg brreby

LT 55k Rk R ARSI Ao AT Kt degne 2003; and
MECHANI SM', B TRUWIENDOHAMMING. A SINGIH EGSKIGBT MESHaNISM FOR M chael
Setser, Bruce Wi senbg{éh | f| | ed 20 June 2003. [00811 It shoul d be

appr eci at ed PREVENHR k FRRBNaarSer-Ng. 40/4dd, 431%&*?@%@“953 ISh@éQI?B‘E ed herein,
:P!{D: | cati Onsl\/ﬂéha'étﬁ 1 1%@5 \’\%é}éu’e%ﬂﬁﬂgﬁ'h Al id‘ﬁlnu%oﬁ r@ﬁjr‘ iapabl e of
cul ati on,  SUC escrl ive co-pend

I"ng~an comm yovvnedUS

patent appl STAPLING mmgmgﬁwﬂyvmgfsmbgImsTneCﬂflmom poIt ed by
reference in their enti retéﬁs "SURG CAL | NSTRUMENT | NCORPORATI NG AN
ART| CULATI ONFIRENGARY STEMAY) N@rhwmm@ﬁreﬁﬁ@k Ewltruby Ndichaxt S, Ser .

No. 10/615,9 t rick |V, w ffrey S.
Seayze. - KennstsereBrigh T dRmiifieln 15 Hed 5 i 208505 SR b RIS EAALINR .
| NSTRUVENT | NEEREORAN NG ANNARTSER AT AR RO G LEdR AU RENNBAR TRACK
Ser. No. 10/615,962, to -15
10/441 565 to Frederick 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 [V, 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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Brian J. Hemmelgarn, filed 9 July 2003; (3) "A SURG CAL | NSTRUMENT WTH A
LATERAL- MOVI NG ARTI CULATI ON CONTROL", Ser. No. 1 0/6 1 5 972, to Jeffrey S
Swayze, filed 9 July 2003; (4) "SURG CAL STAPLI NG | NSTRUVENT | NCORPORATI NG
A TAPERED FI RING BAR FOR | NCREASED FLEXI BI LITY AROUND THE ARTI CULATI ON

JO NT", Ser .Brin J. Iomenelganafiled® FaheddB; (R “B SURGIC ALINSTRUMENIeWIEH ser ,

PNSTROVENT FARE B M AR SIS R oo TR DA St e BB G A 71 i e
BAR', Ser. N%ffr%% Bay2e Yiled 9 JuldoDB et) SSURRYAE, ST/Q[SHNG mmkwm' I
filed 9 Jul Mul'ti-Stroke Firing Handle. [0082] In FIGS. 7-8, the

handl e 20 ofm@QRBQR@WGAtWEﬁng VR HOR INE BD HEXIBLERO6wW i n

o AU BT AR S el BT o

bi ndi ng, et SheltoA PP 3MiCHeP St Ser OB rnich v @b &ich L tridsd 51?u1 neb3;shaww) i n FI GS.

7-8) is caused by depressing the closure trigger owar’d the pistol grip
36 of handl e“SRGIKEAL STAIANG INSTRJEMEDNT HAMING AB&J@%A&IGWTH gger pin

ahel |5 156, J0RPpRA N TEY PR EUPRERF R A RRRTERRRE sonlo Bt E8RLsR0 of

the closure Id’ffrgjggrS\g@onJoWﬁaﬁfe‘é‘@fu@ﬂ ﬂ_ll%@9%832009 tube 24 receives this
cl osure novenent” via a cl osure yoke 162 that i$ pinned to a closure |ink

164 and to t orti 60 of the closure trigger 26 respectively by a
cl osure yok&leuﬁ?'ggﬂg%lg ileosure link pin 168. [0084[ In the fully open

position of FIG 7, the upper portion 160 of the closure trigger 26

cont act mesand hol dk FIGS0GKS, g leantle D fake supgicHlisvpling gnd kogng inselugraelbut t on
38 in the position shown. Wien the closure trigger 26 reaches its fully
depr essed p@§h@\vahﬂ el detad, Hustrating g dinkedstransprassirs fiipg meglaaisng 1 80 ﬂm?z and

an 30Ut 1N, FHCIRC eandOulcRLRl BP0l Q- ARAARIEN I, Hlighiled fiihga o,

notch 171 of e pivotrng osure trigge
in this clanped or closed position. A proxinmal end of the | ocking arm 172
pi vots about a lateral pivotal connection 174 with the handle housing 154

R R R T T S A
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
handie 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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-16 180, which is conpressed between a housing structure 182 and cl osure
rel ease button 38. The result is that the closure rel ease button 38 urges
the |l ocking arm 172 countercl ockwi se (when viewed fromthe left) into

| ocking contact with the abutting surface 170 of closure trigger 26, which
prevent s uncl&npihind istompresseddetwécygdrougidg stwhetnret 188 anid ckasdret eleasmiugtonon

firi 0.is,,. d di.ti . .
detail ber o 1B8EHRIN 1R R IGiSElE FRGh ob uSis B skl T ul) 5 o

depressed, t&Qfnfdrdlbélavibs (VISR vidded frSmURd Eﬁrﬁﬁ'o aRENERYNRet WaRRSHedideonar d
the pistol grip 36 nultiple tines to effec firing of the end effector 12.

As depi ct ed, surfaee | Thixbeosuraitregges 26, ovhi¢h preventmendiampisgiof ¢®Guriesrigger 2bal | y
retracted, urged.to reppin i.n.thi.s posjti by a conbi nati on,...

Fenston! conpPEgus kel PaimiBsion e Rilesh i lp Ae SORReARH oL 8801 ori p 36
of the handi&cAKbd WigkdhtdridRtandgy. Ng end 186 connected to the handle
housi ng 154 and a noving end 188 connected to a downwardly fl exed and

proxi mal , retract end 190 of a_steel ban 2. [00861 A_distally-disposed
end 1941°%) t he st‘ggﬁh tgﬁﬁési@éng%erggtr%f@%e& 3918 ﬁ]é-l?ﬁl e%gﬁﬁhefﬁr@ng %e‘f%‘f
structural | [ i [ i i i f a
plurality og%ﬁildgggd é:{L%iG%—H {ngé‘#ﬁg‘? 4 f§3 (ﬁ gﬁ{tﬁﬂﬁle%‘ﬁzi@g%%é tl%%%f}gﬁ?ercgck 200
is flexible fieng bothe edd sffedtot 1 lds dehmted! therhnked tramingbtion fighg mealtdnims senbl y
that may tranpsfer .a significant firing force through the firing rod 32 in
the i npl errenﬁ%r“ﬂl%ﬁy %gacgf;é{urggiamrpgla}né{l,ﬂgéposmm Y2 RemBINSieR grip 36 to
m nimze the i i : t. wathi S be
appr eci at ed %ehgp%ﬁégteg%?hﬁ}?%ﬁmﬁéﬁggg% ggﬂ‘%‘?esmnoﬂ?gg%sﬁir%&l84 P%creases
t he anount oharidle 20)gvith iamednneosang atdl k86wohhetezists el haldle/hauethgclisagint lae

m ni mum | ength by half over a si n%l e spri nﬂ. [00881 The firing tri %ger 34
pi vot s about MRVEEgend d 88 coppssted o 4 doynwardly fexedand peetiggl refractasend A9H 108
housi ng 154.  Ad.4RRgHoportion 204 of the firing trigger 34 noves distally
about the firirng trigger pin 202 as the firing trigger 34 is depressed

towards pistol grip. 36, stretchi na a &réoxi mallyggl_aced firi nﬁ tri %%er
t ensi onl088k i ng 208 dstalky-gispesed eadAAd ef b sisel biwdrl LAvattashed tphnk enyphog of

the firing trj r l. housj e The r rii 204 of
(he T s oRdAl 05, DRRSF e RS T S TOBL PO AR
trigger deprgpkikan 9oy-196d fae tdrana hhladirad 208C Dakes PR DOOGHAEXIble 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 1s released. Firing trigger tension spring
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al so di sengages when the firing trigger 34 is released. Firing trigger
tension spring -17 206 urges the firing trigger 34 distally when rel eased
and di sengages the traction biasing nmechanism210. [0089] As the Iinked
transm ssion firing nmechani sm 150 actuates, an idler gear 220 is rotated

cl ockwi se (a2P6wirsssdhe firigg rigesT 3‘éf1t5taélb’dt§)eﬂl§?1€@ﬁ¢§ég‘éﬂﬁﬁtlga\ﬁet thedracon hed upper
surface 222 d ck 200. This rotation is coupled to an indicator
gear 230, dﬁ&ﬂﬁgﬁﬁggﬁﬁb 2(25 counterclockwi se in response to the idler gear
220. Both the idler %par 220 and indicator gear 230 are rotatably connected
to the Bdl e houds thg linkad trarmmesyerfiring mechanmssiil f0 hestiates antidler geanRedisr ack

200, idl 0 d d t b d | | ect ed
so that tne BRI Nirratid 53 18 e B e STbn e R b °° ©
suitably strQggcang Mlﬁé llhf‘&l 1aBid DGR TR s ©8RAon IPELUPRIIES aAGndiPALSr gdaP@fp,ONE

revolution during the full firing travel of the l'inked transm SSI on firing
mechani sm 156hich 008 @ptaiks cmgnr:id@bvhaenn orspenserto thetidier gearl23( Bothahé yddkircat or

gear 230 perfor at . | ast unc Firs | i.nk rack 200

P Uy §etsRt R ia B Bon ee i gReraoubl soner g0 ke WAoo BRORE R & 7 an
openi ng 240 TR g?eaﬁfemwn@ltlprbbﬂ@@nmlm&dtrm 200f tdléflgésr 2 arddRdicAdl g@k-or gear

230 is presented to an upper surface 244 of the [ ocking arm 172. ~Locki ng

arm 172 i s bidsmay bmadyanhgempbmeiﬁgte@zs@ﬂwtlm)ﬂooﬁucd uppersutthes Z20wuteothr i gger
26, which t d th 1 b t

25, O osur eimephigu et SR SHiA L Rns R AR S iiReL Vel 23 GHNERRY RS T he
upper porti Ofad §R% féfvof:uhﬁn dﬁﬁﬂ@ﬂfe%ﬂ 'f'rlﬁg%rava%f@@hﬁﬂéﬁ tRABes8ioRFisigng 154, and

thus has energy stored during closing of the closure trigger 26 that ur ges
the cl osure meclggsm P®.distally to its unclosed position. [0091] A second
function of the indicator gear 230 is that it is connected to the

i ndi cat r et ract\gg ¥t i ﬁ?tn Thus,
the i nd‘ 6(}g]t or gear %\’Ség lrlrln%ﬁiﬁcat esp%%téelwf% at| ve %& t ﬁu@ ?tri ng
mechani sm 15fdut furictiens. Firsti eatn thy linktd saki200 ikfudlly rétfacssl dnddioth hggsnsrzgeon has
a visual indication of how mané strokes of the firing tr%gger 34 are

0

required to %Wﬁwe%aﬁwwgn AN oRepiRg 240 i exre ey Teffger 2de anifhe kefkide gear
230 to |
348 of an anfong HEOR: Sbalfh RALAL Yo al T AeRRYA2 BRGIBAGRE &P P72, OV !

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 1s connected to the
ndicating 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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mechani sm 250 as the surgical stapling and severing instrunment 10 is
operated. During the firing strokes, proxinmal novenent of anti-backup
rel ease | ever 248 by -18 indicator gear 230 activates the anti-backup
mechani sm 250 (FIGS. 15-16) that allows distal novenent of firing bar 32
and prevent singicater gedr 238 ertovatesfthe anti-hepkbpmeghaniyn 280 (v A8 nlt6) thas sllaws ends

the anti - bac rel eas t.ton 42 fromth [ OXi | .end .qf. he dl e

nousi ng 164 SR PRLTREEPEIEhERs 2o SRR B ol g b A R 1 ke
t ransm ssi oNmbidrhdig al¥B CRRAIS e hal-vablaareletic o d2dkn Mgk PrbLintdl Ehd8f St r okes.
After conpletion of the firing strokes, the indicator gear 230 reverses

di recti on ofthe bardlé bousingi 3dnfer therdpetatorde hetnats shald theonged arise foTitle lidsedr sed
rotation deactivates the anti-.backup,nechani sm 25 i.t hdr aws e
ot e backup oI RenisRL ] oo Rarar e e Hibesaiis. ARE
anti - backup gghfassh dRHEFiridd Strdlak Sthkddicatdr dele230 @Pérséslifectid®df fofation! | oW

conti nued reverse rotation of the indicator gear 230. 10093 A fourth
functi on of astthe findg owcbanigned 0 pBGcissThoreversed sotationeactinatesdhaenton from the

indicating retraction knoh_40 (clockw se.in the depiction.,of F 7) to
ot act e SHEKER FGSHRLR AT Lt BT T SRy PR BRGNS ked,
thereby ovessanl RYaEihelinAHaBRug IféléaEhelef/érf24'89at€ﬁﬁ9@6‘th&'ﬁéﬁ@@ﬂﬁ?%) oS not
readily overconme by the conbination tension/conpfession spring 184. This

manual r et r agidvoeondmued teancse rotatgn dithe nplicayergeaf2Xx a partial firing of the
firing mechani sm 150 that would otherw se be prevented by the anti-backup

mechani 50 tha j : ; t the
ot ter PO mot I st drairHireon bihe Athcaon Rei ST RRSSC MR ™R 1885,
Cont i nui ng wihehnditaB8g rdr@tionkhob 40 &ddalkwiseao handepiotRm fdIGS 7 stogeipdct tHee
operat or accessi bl e anti-backup rel ease | ever 248 operahly coupled at the
proxi mal  enHTRGMERRANISRY ilg(g&’&tﬁﬁﬂt‘%éﬂﬂﬁ’s@eog‘&f“ﬁ%s%?"g egt%f’lﬁgydi stal end to
an anti-back (gllﬁﬁ 6 - # el § i - backup
rel ease | eve!r’%% I §a§’ﬁg‘é‘81er% I? gﬁé tlﬁlléé g‘ﬁ%}faﬁﬁgic%@hﬁgggmg%éd‘g{f%%&a‘ﬁ? ?3-( backup
yoke pin 258the Ehmbamntibn basioufroypkessidh Gprimp1/3s Thangariuatrat@aklign isistampart a
rotation to an gnti-backugwcam sl ot tube 252 that is |longitudinally

conzt rai Inled By bREMRIYEY alteiARaHY frmg of the himng mechagiynd 3 dat wauld; | Ing rod
32 di . arm ' . : 105
B e

of the |linked rac conmuni ca
| ongi t udi nal baskup reledse 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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fromthe anti-backup rel ease |ever 248 via a camslot tube pin 260 to the
anti-backup camslot tube 252. That is, |ongitudinal novenent of cam sl ot
tube pin 260 in an angled slot in the anti-backup cam slot tube 252 rotates
t he anti-backup camslot tube 252. -19 £00951 Tr apped between a proxi nmal

end of 088 frane Treppaddetwiecnanroxiveed kogotmiamst28 andibe aBpbackapsemisldl y are
an anti-backu ressi gn _spring 26 an _anti.- backu late .. 26 a an

At - backup ok RSB AL ke BaR e Sorrch: M Et Rt s od
32 causes t mysamid abatkbRkip i 1AR62080 AR d¥sittel Oftokithdl RebvieRht oEEEAREI N an
i ncreased frictional contact to the firing rod 32 that resists further

proxi mal novedBAcausss theantithackumplats2 6§20 oo Sp1to The wamprésentingam pl ate 266
pivots in a.manner, sigmlar to.that of a en_door ock that hol ds open a
e een door. TiRRvep it el Colf b B fingitod 52 FELrOB5' e okiPh misERR o he
anti - backup srame finhera6$. Specifically, the anti-backup conpression spring
264 is able to act upon a top surface of the plate 266 to tip the

anti - backu | at .266.to0.its.lo d. position. Rotation,of the anti-backu
oo s LD S5oThis ARibecubHUE 2FE BRnG e BRITLR PR A TERdeRn s am

tube 268 thepabihaf R5184 BFer I'erdARIoBE whEIEﬁleaaﬂﬁiHa Abefube 358 ISR | V.

overcom ng the force fromthe anti-backup conpression spring 264, t'hus
posi ti oni ng spaecdantthe frachaghup canh dulRGHHSi Bpenficatly) thp enlti-bageppendiressioar )
unl ocked position that .allows proximal . retractjon of the firi rod. 32.
(00971 W th PEREREANSHIF a2 Upba (o9 rtas ofgha plate 108 toyRcbe aRf-Brekup e

mechani sm 214  itsd6ilcl Bdias. Methiith SAAPARRBaRLp 2afiAt: k2 sNAkBaS 2 |
distally projecting narrow tip 272 and a rightWardly projecting lateral pin
274 (FI G 8)disthl ¢ansmmgomoveaieneofitht hafi-backuproamaubdP§8 ihesby tfadirghthe toptofa hol e

276 | h , ' 2 f the firi ' 34. On th I gh | de of
the f1ving (1P GUeDsED G 96 BEral pYoomge s BIFUiom s WG ovonber .
depicted as DisbbiaRk 264 8hud Sostiihidd the A8k baaOGHIaE 68 Erﬂé}?ﬁrﬁgﬁzﬁdf ore and

aft, the biasing whe 8 traverses am arc proxi eto e right half
shel | 156 of(ptipendicalar) enlbciedipogitibh4hat allews prowimal refractiva od tlst faingyodt32on of
travel a biasing ranp 280 integrally forned in the right half shell 156.
The bi agji,pg wheel 51@;{ epesd ¥ - LA -
fricti oﬁ%lpl mat er i glg&t%a |lar¥3gi\cégéé{:§% couhtgel:agf}%g avg\ﬁ Q%B{ag@gt%‘? %ﬁirk\%\x}g?ﬁb\'}si e
fromthe | efdgpidted as hidisy taahsusad opi pavllri70ahattae a distally projecting narrow tip

272 and a rightwardly projecting lateral pin 274 (FIG. 8) at its proximal end that is

wed

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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pawl 270, thus traction biasing the distally projecting narrowtip 272
downward into a ranped central track 282 of the nearest link 196a-d to
engage the |inked rack 200. As the firing trigger 34 is rel eased, the

bi asi ng wheel 278 thus tractionally biases the pawl 270 in the opposite
direction, rpvdi2Agrarhes ypettow proxpmaily and vpwardly feeinp bavaledsurfice 284 fd. 282 of

e b Ted gk y R T SRR e SSROROE I slad B SRR S 00 02
of the -20 e@z&nfaamm @ﬂh@ﬁﬁn@h@%@em isyreﬁzﬂﬁdtﬂ@\éﬁtﬁbi}ﬁt bhet t'ﬂﬁn havel ed

surface 284 (FIG )on the ri ghtm de the cl osure e 162 to di sengage
t he narrow ttigyeR iz blﬂﬁmg wheel %7 n@@@dé@hﬁrthft narrca'cnp 282 ﬁ“OIﬂ‘t thelremped ¢angrak r i gger

34 is rel eased 0|n ot her, t f ravel he bi asj eel 278
Ce s t o) kIR hRE RbiaRlndShnse 2k s depioiell AP he Futelitel et IS
Whereas a biggp é\gfm/eaﬁilm#%?ﬁeml&er@ew&&lq@s is Hhushaiethnden APRY efleglted that the
shape of the biasing ne or wheel 278 is illustrative and maybe varied to

accommodat e apcvramoaatp ao»fangtyarfébanels shat yseefrictipe of Gacton to engageon disengaggage or
di sengage tgg fi r| tée end effector. Linked Rack. 100981 Wth
particul ar g‘Fé‘ﬁé’ oenféle e®h, the linked rack 200 is depicted in greater
detail to illustrate a nunber of advantages. Each link 196a-d is pinned to
adj acent | ihinkedRé6ek-d for downward, proxinmal rotation into the pistol grip
36. Although bendable in this direction, the |inked rack 200 forns a rigid

confi gug j on wh afgﬁtli FQ"%G I ' hald ' t hat

woul d o{ ﬁérw se 5?%% &Zﬁrsr?fgfe%ia'l nks iggtgé Qg%%de%glggb@%v%? &téﬁﬂ%&gﬂ

particul ar, déaghtd illostratOf ausiber abaduaithges t Bachilinktlosa-diin pmnb@teadizdeansi on 300

havi ng Iateral througf hol e 302 on,a | ower portion thereof A left side 304
Rt

of each |i nkinksd¥5erdiTapdeaardpproxivenl eiationings the pistel 3 Adlgugh 1 j ght i de
306 Il el tral
506 bara |l e A0 SRLDEAEIBE B BB CENT T o

portion of timimeatslamnbr wadingBdptailly NRhading ek aronld Mberwightirganist dibtef t si des
304, 306, formn dgﬁa device 308 for receiving the mal e extension 300 froma

| eadi ng | i nklinksalPoa-d toheadupwand]y, feprrjicuan a@héulkbk?ﬁa-dmrvm%kyﬁemmte%ach
| eadi ng |inkj, 3113%% 3 eﬁﬁ&{l%o{) hg\%ngﬂt&@ firoth fhﬁ S BWepﬁ!)rtﬁﬂ(ﬂhérg@

general | y perpendi |rec i on~o umar | oa fromt
firing rod 3Rft SE&C?IMtdf&ad:h Yk 196akd ﬁﬁﬁﬁeﬂthha@otﬁcd upper surface 222 and a right

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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contact surface 314 at the distal end that is also generally perpendicul ar
to the direction of columar |oading. The lateral through hole 302 is
spaced away sufficient so that a notch 316 is forned between | ower portions

of adjacent flat surface 312 and contact surface 314 to provide clearance
for downwar dieflectinn. Ag sbownh\éhqmajjaqen@mmd%a -dgenhetizoataithg boley39hand eadi ng

i nk 196a-d._.Ye th r ti,ons .of.. th S ace 312 and
contact sur fpég%‘;’@l%ei?céipeaeo S‘Y g"reelﬂjefo(gf‘c R ﬁ@%hn% r‘%q‘éi %ﬂ] lﬁ’a(fisaﬁa trailing
l'i nks 196a- dap@n@d {oomelfmglt dr B4 2tht 886hn BilkehSR¥CHDHIns D1 MGpf1i¢s hpashikpwar d
-21 defl ection. shown, en adj acent |inks 196a-d are horizontal, the

hol es 302 anlgad plpns tielineanfactionanddiiasse Fongeewteliongonsal Liksi @ﬁadftogﬂihﬁrfl ring
rod 32. Wen_| oads eflrln trigger 34. tr ction

bi s ng mechIHreiTes e ARPaLATiob 8¢ h ik A dieaHE Rl abPine L6 gietlibt O and
bi ases consegiytibatendPiksZiOBh-A inlalrpi$ skBGht EbrifiRgRidART The rhfiped cbiRAihiing a line
of action of a firing force above t'he pi vot pins 310 maintains any | eading

| i nks 196a- d282nofa trailygllinks { 96Gh- @Htreqts)ﬁlre|dga1albmproj¢ctlﬁgmarrcawppa'f’a@ﬁtheaiawrlrack
282 of a tr link 19 ects the djstall .oj ecti narrow tip 272
of the paw aﬂfiﬂig’i ﬂ’g&éﬁ’e‘ﬂ et%t?%@ngg&ﬁé)?&%@g‘)épgﬁngégg%? t he | eading
link 196a-c. 1001001 The front link 196a is distally attached to the |ink
coupl i npo1d®5 t hat Thenfromtdandk l%eeiﬂdisteﬂy titterhed touth éink ocotplmgpidGxthatahcleded of t he
firing rod 3 as in udln xtensjon 300 and flat surface
312 sinilar eatuf%mﬁ?rt cARRIe 19 g ROl Ff“g‘%{‘tﬁ? firiag £o VR 610[% e there
bet ween t abs ( {sgg:‘lj t he
stee|l band 15%1%%( er elnr? 6’? %[eld %&)ﬁfr%%ﬁ?%‘;ﬁ%% toﬁg lhggg (gr%ggln%& tg?’\%t pin

310 that attgabag td reecive dindre bemleeﬁ%a32@ BQIZQFIG rﬂ§o¢fd1¢ptl1stmlgy dBposedppd i cati on
of the retraction force at force advant azeousl reduces frictional

forcez bK appt4/eiihe strel baF‘@rlg%»‘ﬁ]Pf‘(SﬁBﬂt‘%@bff HyPLdattached B %lt]%e WM MHEONIR | ng r od
Soothed uppet ! LPtusBREhO R L foea b BETCAGHIAE s, WigHHon @O0

ranped cent r gtratticdciorc28R tidsl katd apantagéonsBlredwes &idionbl foeded Oy applyimgghe
engagenent between the pawl 270 and the |inked rack 200, even if the firing
trigger 34 hg’éceofé‘é‘i*g ﬂ@ﬂ?‘tﬂk‘é‘élw oHis obthe ifirige reth e andthe spighhporign alliel e t he

t oot hed uppey; (gg €222 Pprovides a continuous engagement with the idler
gear 220 for vant ages descri bed above.

[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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[00102) It should be appreciated that although a pinned clevis connection
between |inks 196a-d has been advant ageously depicted, a resilient or

fl exi bl e connection may be used. In addition, four |inks 196a-d are

depi cted, but various nunbers and lengths of |inks may be sel ected

dependi ng orbisding wheal 2a8.cand bizsaha rempr 280 pifiametiecly easpond tprthe diresiioBiadsi ng
Mechani sm [.00103).. 1l FI GS. 11- the l.inked. transm ssi firing nmechani sm
150 s depi raar phig frig Fikeet a2 HoreblS: ol BF el RS maltth ol aci ng
mechani sm 21@ictibna contR@Witl2the biasingdalb 280 le WhasiRlk whedl 2 ANdides agkndull anp 280)
affirmatively respond to the direction of travel of the firing trigger 34.
Mor eover, sidisangegrmasit asenggeovhens movegienakidhe pawl 270cs etiavedcont act with the
bi asi ng ranp 280, the biasing wheel 278 slides when full di sengagenent or
engagenggihs) Movenentriaf 11 hge Bﬁﬁ% n?%gr 35 hAeR Y&Mall) A0HOEEA Wkt md 1. the
firing trigger 34 has been pariially depressed to where the traction

bi asi ng mec haavtismbRamgheephasisind lidregina teindryacrgagementfoftiefifing trigget 34 gger 34

nmovenent to the |inked rack, 200. particul ar..the hias] wheel 278 has
Contacted  CHEVREihie 1EKES Gok Al Y Rauich{yy i iebae wheate TS BEUFRS t 0
rotate COU”ttﬁEg AGM & of tﬁ’e’sbi‘ééiﬁg‘@ﬂnﬁ ST ahd b %E%ins tdMRtd béﬂﬁér@!o%k&ﬁ%,at | on
to the pawl 270, which is initiralfly disengaged fromthe |inked rack 200. In

FIG 12, t heasfiieweyfromchaleifls misinhtiss rotedivane et pawd 230,amlcieh suihftiatliyent f or

the pawl 270.to have.ful]y.rotated. into nt withthe.r ed central

{rack 282 ofdlﬁff’i’@ag‘?dr%?mlﬂi‘%]k“kfgéé‘ﬁ( %d&umlﬁﬂqgﬁ@gﬁms n&sﬁ}ﬁmﬁrﬁ&@gﬁ? and

th by t j : 1 : i i Il 13, th
er eby ranﬂ‘ﬁﬁéég%lﬂaﬁdé éuﬁ?c[l&?.tfbﬂﬁe b%tfefc’%‘fohtﬁ hfa{rél’gg@ b@eka3ato én’&}ggén%nt e

firing trigger 34 and overa iring ani sm has contin to a
nearly full withved ramped ceritrahiracki28ngf thdrfirsh linto Vedee abuttihg tHei laki cogplilie £95 278
has slid al on he biasing r 280, At the end of _the firing stroke, the
ri ght |ower crsby FResTEERe a%gmt@n intp the §rpg £eds3%-He Fleold. g ignging

upwardly faci DEV, r ]ﬁggte‘ﬁ , I ifts the
pawl 270 from %gag%lr(rleeérjl‘&e%ﬂwiil g@rf}alnﬁin %@}ggfﬁﬁkﬁgﬁ(%é@%ﬁgﬁﬂﬁ?&ﬁtd rack 200
to retract. paDidSHuding Which mdventchetht ibiasing WheeDYES had4lidatorigakabizeingased
sufficient for the biasi n% f\é\h/p%gl, 278 to_gain traction proximally on the

- & 1

bi asi ng r anprag028lc &4 S _ B geoke,be genidawenpas of a9 e 1eft,
o g i R A PR A e

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 finng 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 1s 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

223 -



mechani sm 150 i s not obstructed in being noved proximally in preparation for
either another firing stroke or for a retraction cycle. 1001061 It should
be appreciated that the traction biasing mechani sm 210 naybe inplenmented in
an instrument that perforns at |east a single stroke. Anti-Backup

Mechani sm  [roQdting uasl fidisfoningrteal ehisamebieveder thetser Iseleits po retabtabi EMG. 250 | ocks

during the fjrin trokes t.o prevent .the firing rod. 32, . and thus the firin
mechani sm 156° a“?th?ﬁ?c-“Eém?"ng%t 'Sﬁ(js @ﬁ“?t“?tF‘?m ]Pdf‘?%rcioﬁ lt’totnaﬁ\;g? arftb'g%%ﬂp eved or )
the user selgrhs [E@rP285&f the hfbxf&&-m&s‘i;poggigﬁaﬁd‘hés‘xﬁ@ﬁé&‘ﬁtﬁ‘ﬁ&ﬁ E%H‘I 250 1s

depicted in a [ ocked conditio The anti - up release |lever s in the
pr oxi mal - nosdotpatsi 25200 eagagetths amtobatkep camttitbdoZBktofoma mmisinmim ternpstudingl t o

engage the anti-backup camtube 268 to, forma m ninu ongi f udi na | engt h,
Cr Sating. an PO RABE RECHE SEAE bt SHAPRHIP BT SO0 GHT-BERkED Bl up ol at o
266 is tipp § j : P%%i sprin
264 and gr%&gqﬁlﬁgp%t?afcggt tr?%%hglf,%t]g\\gﬂg ghvstnih?in@ééﬁg %%@gg}g{ In4%IH(CIi I016, ga

proxi mal endgrBthofirinhmodf 323 aestitBvr indllGdeé6.a hal f spool portion 402 that
receives the anti-backup conpression spring 264 against its distal annul ar

ring 40gyggr OXI gﬁl{lﬁgﬁ %@m&iﬁhﬂﬂ e&?ﬁeq %ﬂﬁ%hraﬂl%%%ﬁclt?@é ﬁ%ll‘;;g&%oﬁ@%i%go’“ mal I'y

open trough 40 nrcates w einterror o 8. The

anti - backup 4i2ahgt reddhesitbe antibavkuplcbipfes€ibn Ririge26ahippeet todiblatl adnilap t he open
trough 406 adjacent to the spring 264. Through hol e 408 extends through

pl ate 266. |MngHi4 Pranimpl totthesnrayg 49dy the diimed8 haga tamend praxkudlygnste 266 t hat

I s exposed f t - r.Qj.ects cel a, force
from the. spriignAeg RAFREmphaNaRst B thERhior dERRERK T SEF Gkl

| ongi t udi nal 166 i @pshdrallyfst e shagied itd e NS tielopwh irbugths0Gatjadedt ¥Ghe Thus,
unl ess restrai ned by the anti-backup camtube 268, the top of the

anti - backup yriagdod JBeongh helg 468 eviendsshmush phag 266, Ie parsicwler, theetopmediogh hol e
408 in the ant.i-backu | at.e 6. 10 bind_.agajnst the firi rod 32. (001091
"R G 17, Oihe AREPRRBRE aeg i PR %‘86’#’8?_& ugL ARSI The anti -
lock rel easeydveit8ly 18 fel@s fordeqiodh the sPEMEI64. THeNSwWE Mion bIBR Rkl Backdp
movenent to the Tright of the anti-backup yoke 256, thereby inparting a
cl ockwi se r oplatei26f ivfongitedinaity conbiaeiredanslnot #1 emntact bathabe sprtgslodviTevred from a
proxi mal post'n%l'es% rll'éstr%in%grb?/%g %tﬁg&fk%ﬁ Ram 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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410 of the anti-backup cam sl ot tube 252 departs froma proxi mal cutout 412
in the anti-backup camtube 268, forcing the latter to nove distally

agai nst the anti-backup plate 266, which in turn noves to a perpendicul ar,
unl ocked position and further conpresses anti-backup conpression spring
264. [ 0011010f|the madgator gear238. Rewatipr ef the tndieatquegsar 2Hedmyasithoatkbirkpp| ease

| ever 248 and, th risght.. side. of .t.he indicator..qear 230 ar epj~cted after

the firing tricggar S 2aRaiyEE yhioneafiokd o B U ARk gtiall Ruibl bfancs

t hrough ant itupas keteptatlee@3@int @kehgadSthie AntitRERIpBedHadishn? 50, afd dMidsht @ curved

ranp 430 extendi na% outwardly fromthe right side -24 of the indicator gear
V]

230. Rot at i qrowmafljewhigHicspsss thgeati-baglupdieleaesbutioa 42msideputddups welkhease

| ever 248 di,stall i,ch bott ons, out e.anti.-backup rel ease button 42 into
2 but ton 1 dueppn et g 8 A it Bt LR ARR SaelRn 950, and
drives it phechaiRh 250 (PG CIY) ERROARISbACREp Poitd 298atloWR thid neteR Wwidt A on 42 as
depicted, as well as kicking the anti-backup rel ease | ever 248 to the right
to actuate tlhngitudinal plattrd ponneeiiomwith thex®0-tacka ydlg)pin 2H8 (mmishowak Khesey ok e
256 allows this motion. with, a, |ongituydingl,slotted,connecti on w t he

2t - backap Db SDa8 bosfeich e i 24s Siedobi BARE ke Ptk 7 kup

rel ease | evehatdothds dmestyfiviet HRHE BhrMasfcrREP oftaDindldafdr phH4I WP al nost a

quarter of the circunference of an indicator pin 432, about which the

i ndi cat or gewhicR8® indicator gFd 38 hwokviihselovkwiseppest iportiofvfwen vieswd drom om  t he
right), or pegak 434, of t rved r 4 rojects.the farthest to the

ri ght away rﬁF S‘ﬁptt%h%r Regk gzgé&g@ ?%eﬁgﬁﬁpcégﬁojﬁééﬁwz%ﬁge%%t@ Y ockwi se
nost , porti ong@h theQkrfake 6B8MheQhditqIer Oge'éf y&S ThaBudt3ldcRwidiUsodt lplzlﬁﬂ)nVMrt h the
surface of the indicator gear 2307 [00111] In FIGS. 20-25, 'the |ever

openi ng 420 ¢msrysBiapd dheuredarahpr43panthak fluslowith4le sunfice ofitfeiindisatohgeapr oxi nal
and di st al (r;?wement available to the anti-backup release lever 248, wth

t he indicat 30pi n 432 residing within this horizontal slot 440. A top recess
442 and a bottomrecess 444 vertically widen and communicate with the

hori zonpahi) sl ot KATIGENB0-ASf thadevat opdnaig 42008 kkapep odili d horidoheal sloo¢4Ghae nost
portion 434 of  the curved ranp 430 | on(%i t udi nal l&%?t ransl ates the

ant i - backup dedings the nreael %&Wh@‘)f’%@n arelabla o rEt-backep rolggse loven are
W thout "t ppr g TR A B2 ot B0NRh (S FouE SRR AIE ATPRReA, 44
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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end of normal firing. The |ever opening 420 is above the |ongitudinal axis
of the anti- backup mechani sm 250, and thus a rightward force creates a
rotating force of the anti- backup cam sl ot tube 252. [001121 In FIG 20,
the anti-backup release | ever 248 and indicator gear 230 are shown in their
initial condirpxioral aerticalruyfaceofdhe later rénessdfdofithe lerer ieness 420 whikcthe ehiey
closure trigger. 26 is bein ctuated. ,I.n_particular, the anti-backup

rel ease Ieve&%ﬁféﬁ‘? Yy ‘iaa}ﬂg‘bﬁ 5{586?‘?5091‘38918b0tt0m ng out the anti-backup
rel ease button 42 in its button receptacle 422. The curved ranp 430 is at
its coupdiexcl ockwinddGeRti rtherfirst hiap strolevefdhd finng tripger 34 (it shown (rhFIGS peak
434 at approximately the 6 o' clock pqgsition adjacent distally to a -25

pr oxi rmal Ver40- 250 has Gpyuteed. BRerHE bl 4 1Adi8 esied gt heRrokiplerisabss 420
with the ent 4 b ' : 13) In
FIG 21, ¢ ne et gRpeboltih rfotsy B8 bR iiedoniPRiling Bigfeeibontiitnn )
FIGS.  20- 253bonathe Sacalodleshsitidne Thenaby, ke piskackty rdiase ol B4 Bha thaislatdde

proxi mal vertical _ surface of the bottomrecess 444 and the curved ranp 430

has rot at ed RP&ERakYdR exppse disornti-paskunredease buttondisiromdhe byt wegptagle 422
ti-back | | .24 | i ol | th
ot packur S ERARARY B SGPIREATA I Othe RN LYo guiROSe (he

the anti - backugkwieshadicarof2dindithr gedraBD anteidesiodd flibdralf €ulpfiring! ockwi se
rotation of the indicator %lear 230 to the desired nunber of full firing

strokes is s#rakes sdelssted sathat e qiysdaamp 430 canimues nrintnsded ansuhseansat as
b t I.I ] . i j Fl . i the t
Firina st r okt Bfads pRSGRICHEIGRAG G TEURRE I b RSBV, | "Fre ™

twel ve o' cl ogdenposipldt@n moviniSthe pedletop@proxfiadeiyhtvsiia@tiotle pasifoddinagent to
the distal vertical edge of the upper recess 442, positioned so that a
subsequent fiheipagk 414 sipeoximial togmd adiseent do theahatal vsredel pdgecdfdbs upper &aress 248 to

cause di st al ri zont al vement . te. that, during these firing strokes the
curved ram 450 PpEBRhEso TRy A oot s ke S Py B AN LpRRUE HIGKET o

rel ease but feQf 2R pRukE FAMIRIEERAPhOEnTEN. 1658 e Hutife eS8y BAnP RS9 420 to
ride up onto the curved ra 430, tilting the anti-backup release | ever 248

as depi cted the cErved ramp 4p0essidey praximaldp tixsindichier pindd2. Diepiesging theakksases

| udi , i whi.ch th k. 434 .h dto. i t el 3.0'cl k
oy e v Sl v aeles TP G s ST R RS R 1R, he
i ndi cator pi gud&LranPAd300 Wit R hntl-BE kAP kdleRa tieP24ShERPR BV I G, 19.

[00114] In FIG. 23, the final fining 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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42, releasing the anti-backup nmechani sm 250 and thereby initiating the
retraction of |inked transm ssion firing nechani sm 150. 100115) In FIG 24,
t he unl ocked anti - backup nmechani sm 250 has al |l owed the spring- powered
retraction of the linked rack 200 to occur, which in turn causes a

count er cl oc Kakeas levr 3¢ anproymled toprsye lengipdingbmptigmef leyer 248dYitheli cat or  gear
230. As th e I i ; | W se
rotation of eclu%‘}lcra %69@?§%%§§?$§%§9§%&a%g %@(ftg&?pfgggggﬁ%dﬁ{a% ranp 430
i nto ranped mordtact atwhd énd dfthe Prostiokalafiedgei-Rkkifmetiomisne28¢s 442. Conti nued
rotation of indicator gear 230 drives the curved ranp 430 under_ the upper

portion of Rqaaticaly saloekadey dhe ondelihmifining sequeice, @anng Bedngdisyier koobsll o t he
position sh j l. N AN i.0R. of e =26, 1 ase
Pover aae i LG bOrBIFIGR 208 bhoib WERnEEls BcRby 2RO e iSRG e
curved ranp Mae t6witadgthe dinkat tacR 200 It tHorld furkerthe @pkeciled thah@uriy fafeall i nked
rack 200 not retract at the end of the |last stroke after anti-backup
nechani sm 25&ingof the fignamechamsm J af.curleas dapictebindri. 82, depeessing thegelsesuence,
turning the ndi [ not hiy FlL GS, -25) . that is attached
to indicat orbugr?’ir}%%égou\}\%gﬁgr%ragwlggmlé%]%ép Z?QP%@OP’ 6ngr2tg? F'%%P a‘fklwé rFl;%ﬁ Zed rack
200. 1t shoukgkrf2qgidiedlyae varRkerd altebackiifincthiinitg 2P rtHeabiradtiohini@ioaf t he
firing nechani sm 150, such _as depicted in FIG 22, depressing the release
button 42 wopntinegsgwtit therndicatohgear 23k sdetused to @9 ititialmevitieg, eshdepated inbackup
rel ease | evlglp g 8 distally to unlock the anti-backup nmechani sm 250. The
retraction notr 6N continues until the indicator gear 230 is returned to its
initial position, as depicted in FIG 25. 1001161 It shoul d be appreciated
t hat t hienghape oflt sild by eppregiatad thpt 4R2Ghapecbfdhelgatropesinged 20fantl aecuateced r anp
430 are iIIustrailhve a&d may 4)e varied to accommodate a handia«% configured
for a differdftotthnderd srmg 139 3G Hystai s and mey Bervaried 1 AiAmmedated nr eci at ed

that the rotld@hAased TR ENerm hafBR RYink Rokdsnt er action of the
i ndi cator gear 230 and the | ever opening 420" may be replaced with other

| i nkages. Openin 0oC t. [0Qll In FIG 26, the surgical apl ing and
severi nd"hst r unehf QL"@?Fg aP&Te‘?If“ggi]ﬂPﬁt &c&ptw&qs%@ﬁ@;apfsgl}]fqﬂn@aﬁam&% cl osure
and firing Un{QQ%ihR of the iddichof Yo 23698 HageVel BE&fing 420 may be replaced with

other linkages.

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 1s ordinarily rotated downward out of the opening 240 by the
action of the compression spring 180 between the housing structure 182 and the
mtermediate 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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rack 200 retracted. As described above, in this unfired condition, the

i ndi cator gear 230 presents its opening 240 in circular ridge 242 to the
upper surface 244 of the 1locking arm 172, which is ordinarily rotated
downwar d out, of the opening 240 by the action of the conpression spring 180
bet ween t he ihBulerkrd andftpetto retategountarslackwise; Fheferayandanelyesnegt okloghing 78 of
the cl osure rel 0 t he | button 38
has been depa@gl?@iﬁlo%&%&eﬁag’lgﬁtg{ %a%?ﬁ)gﬁ%hgg@n e‘Z@J.(%? g{ag%lpiésr&oﬁﬁ%%gopem ng 240.
In FIG 27, rhéshaik@SIs0emtrallo@e thel@rimyeighiesd toWeiadgard "TH? adfh@ indicatéd anpi ng
abutment after depressing the closure trigger 26 against the pistol grip 36
and the firigegr 230 eppéinugoiretatn ity furthen fipng.ithe elasure releaseibution Ihis cl osure

rel ease buttan is ngt depressed, ,as noted by .the expanded cl osure spring
180. The upﬂ’é?el‘é%%fﬂé%raﬁlpgg egﬁgqegg%swgtgggﬁrﬁz i s swng bel ow circul ar
ridge 242 and indicator gear 230 -27 is unlocked and free to rotate

count er ¢l oc kRasgen IidicatdodndRetcanplienhanisnof | ocking arm 172 unl ocks the

i ndi cator gear 230 and thus the linked transm ssion firing nechanism 150
and al l the fifti i : , Ladi.cat or

gear ZS@M?é)nti nuelgl F?% %%tag%gélﬁ;éﬁbg ﬁ?ﬁﬁ%ﬁfﬁaﬂ@@ 6(}?215?%?% 1?%@%@@6 button
38 is preclmntedichrimob reglazd bygntaliernateangieatocdoseer @ Otupvwggdly eR@ndébisi t i on

I ndi cat or And Rel ease Mechani sm .100119(]&2% FIG. 28, a surgi,cal stapling and
severing i nSRIFREMIOPEAFGCITANC ToHacotHickei Y thatdunclions ghe RNel IFBRIHREW by an

al ternate ingi | 3

Fop- acoessi bia ey be SRS &ulich HpUgicr i THe B EnkeR o R 838y Bpencd and
retractor tindiredyay ifikcatabs thy dastdllydfoedarbylositelaad firmgdrigddre26,igitandnient 610

is shown opened and,_. unfjr as.indicated by the distally forward closure
and firing tenegGad sffogor i’ghfal g h%g@hcme%?%eﬁdﬁtrﬁm\}w&ﬁ% Bing has
not conmenc i I I nal IS d

adj acent tO%&ngﬁﬁgﬁgﬁgl&ﬁgﬁgeﬁl?gﬁa%%to_?_ﬁegha:nﬁl iHca)g%lo lgi'oﬂ{ne;lg}aic ﬂgr (Bzg%gﬁtagd (not
shown) to t hee qoupled dust showaptortht prbvichislyrdegardred 286r gaad 220 find 4 figngnechani sm
150, as descrihed, previously .jn which the retraction. | ever 642 ld rotate
proxi mal |y 2%c¢hagism [ileas 5?5&?1 ‘?ﬁ@§Y‘8HSIIHDWi"§’i‘ftb"r ’@Eﬁa"?ﬂ‘b@@?ﬁ@@d’”\’:’ﬁ i sual

i ndi cation Al . j f St J!
retraction b@f[aé%o {Og/(?ﬂaélggasvtﬁrr%lﬁua tﬁné@ﬁsﬁ%&?%@ﬁegf %I%gég@l%élr\g%@gfr@ ﬂ%{dgﬂ?t ion

i ndi cat or. Tfdfirthg ®otvdlbay Dlowing atvapbf astissing betonmtie Fgedtisn by bppivisg abe

attached to the id]er gear 220 for this version. o )
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 1n 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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[00120] In FIG 29, another alternate firing nmechani sm 650 incorporates the
af ore- descri bed top-accessible retraction | ever 642 and i ndi cator device
640 that is coupled to an indicator gear 660 havi ng first and second dwel |
areas 662, 664 withjn a toothed  area 668. . The fir dwel| area 662 is
presented t SUFYeE 19Qth sserpent 679 St jhetveandhe gfﬁtawe&ﬁnqi gvel 684 2004dnky ¢ s

di stal pos! Lo ARcAdRSRTkath O iSARADE 0D SR Bhple HRGEERNon 105 b r gear

220 is all owe ree cl ockw se an ounterc se‘rotation rrven
t he | ongi t udo tisd fismgmedhagishi 68ed rack 200. Shoul d the E-beam 80 (not shovvn
in FIG 29) becone stuck within the end effector 12 for any reason and

cannot Wi t hdr, j | i i L i,on
spring [iﬂgﬁl (not s ofﬁﬁ@ﬁ&’gﬁ%‘%gg% ﬁlgﬁ%&?)g% ac #%ﬁoﬁggie?ﬁ%@q%é%@% tQul | ed
proxi mal I'y hytrids éhesfirigemochahiznt ﬁﬁ(ﬁt}&réﬂﬂr&oiaﬁdg cetidler gmazeﬁeumknwcw as
viewed fromthe left, This rotational ment of the retraction | ever 660

rotates the qnﬁdwtga%matjﬁa}ovewhahakqﬁrr.aﬁslg%%proxwlbuw@aa% dstlrbeandnt 670

that is bet C th the
teeth of th\g%fa té%}ﬁcelglrﬁ%'ﬁg@‘?z op erab (ﬁy !élt)%%%gmts{)gﬁrog ?gé{)i @lﬁ&@&a‘%&r% 642 to
the firing m@h&mgme@ﬁﬁth th@@dﬂr&d tmﬁgﬁmnmmmlheempmﬂmm&)e apply extra
force to the retraction lever 642 to retract the firing nechani sm 650,

t her eby r ot delragionfever 8 py geeand dyoll atnadbdr &1 Giswainte theapglicaiogiof dercaal | y
moving the 1j.q ‘ﬁ%g%ggcs,l‘ﬁls&]ﬂﬁqr{%{ﬁédh%[shyﬁs 9 rd?l%t‘{]&)%bl}lﬂf nﬁclqsq@m&?r%prgasp&% t he

retraction |I'ever ef rotate osition o he idl er

gear 220 dispengapsswil mﬂlytrét&ccﬂfe\mﬂedmklzogegnent 670 and is decoupl ed from
the . retraction |ever 642 by second dwel| area 664. At this point, the

applic n of fofce fr.ee e stuck - firin chapi sm 650 .and. t he

conpi nall 8 Censi ShALGARF SSRBE ot SpThYTonisy i RodFET AR PR PR ST e
rack 200. [OftR2{ a Apraghé elrufmtc@ ad@qmgﬁleﬁtr(abt @Bwbetmwkﬁe%tradiﬁna&%tl on of a
one way slip clutch such as a Sprague clutch or an equival ent (not shown)

bet ween t he ¢42tanddhe mdidatoy gear 66Q2Inthe prenwul desigmitls rageepf meoonp thf:he
previ ous desj Eﬁc%ohgg‘f'n g??s lﬁi‘ut&?l}) Ewnlfﬁhe aerfxg?] 0459nrétir15%ai? end % limted

by cont act V\A OUSI eac ge or notion

|l ess than a thekdnge @Y fHotibh ¥ds tﬁﬁhlasfulllréﬂdh&ldnh@’hiﬂllﬁﬁxmé dishaice tHa@ tHel firino
system 650 can be retracted for one novenent of the retraction |ever 642.

The addi ti otysigm ¢Hecaphe rofaetes fopors mevemed ohderetrsnsiondeveaééz.obhel ever 642

and 1 ndi cat Ofad#f 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 frigger 26 to

lock against the locking arm 172 that 1s pivotally attached to the closure release button
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660 allows the retraction |l ever 642 to operably engage with the indicator
gear 660 as the retraction lever 642 rotates back (distal to proximal) and
di sengages as the lever 642 noves forward (proxinmal to distal). This
ensures full_ retraction of  the firjn mechani sm 650 by al l ovviug_g, mul tiple

pul I's on the% dheméhs Bring trisger b demdesandamascd apesle inegypuger ghoved
fromthe NGl Qlera el BB il IR BR5 R ubRn ROl AGAgEFEN!

Addi tional |y, the incorpo i'on of a clutc anismallTows the "retraction

| ever to be Heains8(eid thelprabefictdrd 2t Derihgfichg, tROadf-baikup $eechhiOh23p id i aise, the
surgeon positions the end effector 12 and shaft 18 thro:&hét he cannula or a
» 61

trocar to a legkegicenditionswith fwpngduckimplater2eé allawed totp b NSHgAY channel
16 S . t | .
oot it g wit R o8 ARSI PuOBe! ARBEAOAN PRIEIET o Mifne )

fully depressed2tbywhe linktddarapsdission fFinginehagitmtlse thanadledsdQinked sk 290t he
upper portion 160 of the claosure tr to. lock against the |ocking arm

i 26
175 that i s BPyeTlyIatachedde feditng of e 2o1ish gach link tbad Bapedio adEgents. Thon,

fe i ¢ ; q . ‘
imes to of 1RGP HAERARRAR 00! SOEPREFUR RESTELCISO TR ITRE, O
18 to the E-fohanimaS@il BtridiGreavitbnathizt With hdorcPiuhpited dbolve the pitiet pad 3 robackup

mechanism 250 is in a |ocked condition, with the anti-backup plate 266
al | oned to thgwernclinksdPhatidnpestiicallpraikaotiah biasinggnechenisme? 10 qopplgd tothe32. The

distal firing.notion 4s. i : h ol § r b | i nked
transmissi on 117 t}nﬁgerﬁie{]ﬁlgﬁlﬁggn’% ﬁgﬁhg r‘i}a egli 2:?@ |th”33%ﬁr°ﬁ§ﬂégy Cfoé'g%ag%harﬁﬁ%xi mal | y
attached to Hdiginfl ISURAcH 0@t BdistalWiting &tibn iinpitslAtamdging Brgdo e pEi12gent

i nks 196a-d such that bending is all owed down into the pistol grip 36 but
ngt up\t/vﬁr d, _ulgmgﬁhﬁga\gl Fi0gnte eepgrmant E’ltwggmh@quag@ﬁ@%&tﬁ??eﬂdmfdtbe i rr}[)ar t ed
above the piyo n he -d. e | a.traction
bi asi ng mec hs\éﬁoﬁ(gﬁhﬁﬁﬁw%%@p]llgg@\éﬁgl%tnLan F?gaggn?l}ti“élgleﬁﬁ%f%%ﬁbqyw 22" bi asi ng

wheel 278 t hglbuglft ifitoi cohiaenN@ith Bevelddueicd P& dandtRsurb9uRe NED. 1oftgich that a
distal firing notion inparts an en%agl ng bias to the pawl 270, wurging the
pawl 270 i ntoobemabibadmngumechanipa 1P sresgs thediaspoowher] 27 heo mphrod t he

stroke, the paw. 270 is . lift romdfirin age t owi.th.lJ 196a-d by
bei ng brought’ eris%é’ Wbs’éﬂtt%ecl?a“an%h’_ lbog@l@g 88‘”@%@%’836 %ﬁl%ﬁ‘ed{ﬁc’é{ icqb(‘;@ r'® yoke
162. A ret urhereBPheldnn @fack bg tid dntitSho RS RRthaBml 24D, ¢ Rjeaahll Rphiaesl, e wheel
278 to inpart a reversing bias to the pawl 270, hol ding pawig 270 above the
| i nked rack PdEatosgeari230 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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t hereby held in place by the anti-backup mechani sm 250. Upon full firing
travel, the indicator gear 230 includes the curved ranp 430 that trips the
anti - backup rel ease |ever 248 that forces the anti-backup plate 266 into an
unl ocked condition, allowing the linked rack 200, and thus the firing rod
32, to be wirhidbeaepedtablyopeanedapd slosed atfont depibtat ettaichmenhe ancaldrigatet i on

t i on/ ' [ 84. Th by, th [ d k 200 i i t hd
nto the pi draneyrsnae 1R T sente oamyinsassermly TS s prpagaly ppebed’o (he "
surgeon My g&RheShak 181 RTbimiagek RplRlcAASEHbA 1 OB Wiked m@%?gﬁﬁgm@e

anti-backup release lever 2487to tip. The indicator knob
advant ageousissenzhly d042 iselosad gbo mp lemektpontibrold 2 2epredentsi asgmdlbsroprsgtiesd ed and

to assist in retracting the E-beam 80 that has encountered Bi ndi ng. Li nked
Firing Trandhiuitghle i nSolipnThEYEh HEpARY AR AXRRIALN QoRecgIndF i ng Tr avel .

[00124] In R ul%lﬁilgand?e fipgi cal stapling and severing instrunment 1010
I ncl udes autonmatic knife retraction at the end of nultiple stroke firing

travel . Yet advantageous features described above are maintained for an end
ef f ect dP25hhi ch | THhehpedle 038 hasmoyated pa dtgihapdle owsing hhdussppnpiolisusbpar at us

1012. Wth part.i ' ably opened
and cl osed a 3uljt0&|ﬂ'%) @ﬁ‘B{’@%@aﬁh& tgaéﬁsﬁlé%?l %P %atégﬂag’ﬁ %Oﬁga“[ﬁg%“?g"t@g’ﬁg@ channel
1016. The stfpdmblanply it adsgyitadinal HALof the phiafxi 08l Wycleduraatpger 1026, el ongat e

shaft 1018, form ng an inplenment portion 1022. \Wen the stagle appkying
assembl y 101which piiogssiadront pba pistl @red03pabaut 8 gloparzAriggersumd §5%engasg

cross-secti onal r i for i rthon t ugh r.ocar . an
extornar 'y CBaliyPehRs T ool Phe 1 T5£3E e R8s Bt 588 @il 1020

has nmount ed Qerikly 108NN erulls stigkelflhil tigeér 1008] WRICE piettdlin fodnt df thet at i on
knob 1030 that rotates the el on%ate shal?lt%glow and stpapl e applying assenbly

1012 about acloungiriagear HE6, eauses GF stahls aphbying asoarably A0E? dssimatltandoysler 1026,

which pivots in front.of a pistaol .gri. 036 about.a closure triqgger, . pin 1152
engaged | at ¥V 4% Slapoussue Ef@mrli’gﬂ&% e‘ﬁ‘oig?erfaﬁﬁ’f 4@“?%“&%5? %segﬂg%dégose t he
stapl e appl yieAgke tﬁ@ﬁﬁa&mbfmﬂsarec{ﬁirwbéﬂ dMoRe BY Ek@irddoht Mhnl! Mgt and k@34, whi ch
pivots in front of the closure trigger 1026, causes the staple applying

assenbl y 101lindicatos whatls dA4dUSRY (fosmerdy depieted mdpiCe 38) wéate presentingdndibier ei n.
3 e 1L Lol DAL SR g PELHGE L Pred Bl o7 e
strokes and 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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i ndi cat or wheel s 1040, 1041 (fornerly depicted in FIG 33) rotate presenting
indicia of the firing progress. For instance, full firing travel may
require three full firing strokes and thus the indicator wheels 1040, 1041
rotate up to one-third of a revolution each per stroke. A manual firing

rel ease | evdramQU28qnpigghewnan Fia$.i dn3Hdhas detefmines therrotaged pasivanl ofithe desi red

and all ows assistance.to.retract. in the prese f bindin a failure in
the retract ilg’ﬁieﬁr?e&éP?IROBIlgg%rﬂ’erlg?%%@%moﬁg%@ég? e r@lr79 resent ed
when the cIsqmtﬁ@ngﬂbﬂg@ranb%ngi&@ﬁ@@pﬁﬁ!remidmhé cRkufeitibdpnaas not
occurred that would prevent unclanping the closure trigger 1026. [001261

Wth f to, FI GS. 31-33, h I te shaff, 1018 i t
struct dPEFR | ongiARUPRE PRIt oh PE R TG ettt 1926 BDe e o T ACIBhFor st he
anvil 1014 tQke¢iéLeta a]fdl&%%ﬁnk m e|r4.e§>99816§mk g\anmfmsa MRlivalany e8sheaGls t he

closure trigger 1026 of the handle 1020. The el ongate channel 1018 is
connect ed t alisthleeniddrydi @oshd golwypim 1 { Géatoethe dlodge Pk 1 @3Andtihptvotadlyi nt ernal to

the cl osure tube 1024. The fr 1028 i s rotatabl ngaged to e. handl e

1020 so thata"ta%eéltaitH@Pf?i‘émﬁlo?“gtr%’dhcqm%ﬁ%@@ﬁ(lgEé}(hescg‘)"g%g%r ltit’chﬁléti on of

t he inplene td RV | ch half
I np rﬁrg&p{o th@Bp%ﬁ%%ltloW Icﬁ@{u&%%@g@f teﬁs%l% 248 tﬁét% coii%gﬁt@g?hat

shell of the Fotation 103 an | nwar rojection
enters a rgepeeatallyao ttengeer sirden dpEnoefithe dloFiie itmgden @026 axsdia RartdibloukBizd and

innard to en e the -31 fra 102 not. shown in FIGS. 31-33) that
det er mi nes tﬁggrf%déﬂ’%giaﬁmwtgﬁh%gsh%ﬂ%nt portion 1022. The

| ongi tudinal length of the | onger opening 1070 is sufficiently long to

al | ow | pagh t udi nalheckpetipertiontl 1 6Mof the clls@® 4 geerUD26 HRAfes hPechamal Asstupper
portion 1160 of the closure trigger 1026 pushes forward a closure yoke 1162

via a cl osur & 70iwith am g notrhd 1¢). ddaclospierrleasedntion 193§ andip pivoting dacking at its
distal end b ke, pin. 1166 to t.he gl ke. 1162 i
AR ety e A L R e R P

closure tri gsigdes IGoduse relda@€Butich 1036 pPPEMalP&dlbdkarisdibout tHeQSHIrE 1hteiagger
tension spring 1246 that is connected proximally to the upper portion 1160

of the cl osupisot k17§ ge vieraddram theightln With the yppergortiarsl 0dragkavhien the ght and

| eft half shell 156 8. 001281 Th i 1160 of .t h |
Ll baor oaaibiids GR8 L0AR e B a8 HBAES, BRSY, BE PR B e Sha

cl osure rel eps@ rRiek upon #HPBoaRA1 Greftl MY dREVih® FKihe @losafeFelbasednaton 1098 nect ed
by a central |ateral pivot 1173. A conpression spring 1174
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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bi ases the closure release button 1038 proximally (clockw se about the
central lateral pivot 1173 as viewed fromthe right), Wth the upper
portion 1160 back when the closure trigger 1026 is rel eased as depicted in
FIGS. 34-35, the pivoting locking arm 1172 rides upon the proximl crest
1170 dr awi ngonsiraited witlus thhepistel gaps 03nfitbehamaids | 020\with itshtenolcying endt r i gger

1026 hes, .its ful d ition,. it d b i at ed, t hat
thesatt ot ook Soamectet o0 ERERRRE T LA 3l 4 REvine vad TR ForbrdBSh APwEvE Il o,
drops into gnded AsKgroRGRdINGEtraétBe eid 119008 1G sl Bdndinder the urging of the

conpression spring 1174. Wth the firi ng conponents retracted, manual
depression of the closure rele utton 1038 tes the pivoting | ocking
arm 117%Hpwar d ‘%ﬂ@Fﬁ@ffi‘?@S?‘*}%&ﬁf@%ﬂf@qW%géﬁ ﬁ@ﬁ‘s aft@fg‘féé(ia%ce t he

cl osure {11 @008 Gedkste 10% oB ok BhRTRRF o7 plbliB% As 1990 | Deadhait al ¥
noved from%ﬁ% an Iee 1826 ?(n response to tohepfrrul t“?g?e sic’ro e Hsgrig% trigger
1034 bei ng dbamwa linked taek A260.dlinkgrdi rpckl 3 iwnvleiubiehyet hawdistal kst thati foomtar avel

visible to the, . surgeon on rjght and |eff indicator_gauge wheel 040, 1041.
The firing t%tr@g%&éwgl%de% asﬁ?‘?%]tyéﬂaé%ad’t“aé‘#ﬂf?@ﬁ&lf&ap g gir?f"'t tt&eat

| aterally tr S ; (o : : .S 1156,
1158. [ 001301 % If’?ﬁﬁg%ﬁ{fﬁlgrﬁ@%&g%?g%@?ﬁ‘ :P ﬁzgz, %ﬁ%‘ﬁ?’fsﬁrﬁgg‘t{}g{%pﬁ?@ F |‘fy
retracted, ulgédo hininmienthichongitutimiaklepgthiof terhanylet 1920 clo siuidbe appreciated

t ensi on/ conpressi on spring 1184 that i.s -32 constrained within the pistol
grip 1036 oft{lﬁtﬁﬁe ﬁ%{ﬂ‘aw%“%tfbs,m%‘?fﬁp’ieﬁ%orhﬁ?ﬂ%\}i1%6 Ighepses gEMAsRhel e t o a

housi ng 115 : I : : I and
oroxi mal . oEAaEr BTN S o P RRLRE Bl ity 1ERTNT R rver d g

di stal | y-di sgpoiagd end 1194 of the steel band 1192 is attached to an
attachnment feature 1195 on a front link 1196a of a plurality of |inks

1196a- 1196d a Qr | i nked rack 1200. Linked rack 1200 is flexible yet
has di st al l%%—?a?%ugtﬁ:@%l}amsg. straight rigid rack assenbly that nmay transfer
a significant firi r{:g force through the firing rod 1032 in the inplenent
portionoad?2, yetlnfdadi $3; I5ean ant-badknp oechanign 4250 prgvenss the0@enkivationni i ze

t he | i tudinal | th.of th le 1020. | houl d b iated that
he. conbi nat BNy ERERSTH G e PA TuprrAY meihs AT ek SRR ErElifte of -
firing travglokayal taplifg Widd @be3SENIHu@ thy fiF R BWkI17964 LRI BRI fhengt h by
hal f over a single spring.

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

-33 .



Anti - Backup Mechanism [001321 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
comruni cat e préremally progeatmgiaoh-batiup YokelAg6 atteghadBthe anteddekupmantubeal | y out

of a proximal,,end of the fr 028 a ough a through hole 1408 of an
anti-backugqapgfﬁfﬁ Fn?ﬂg?ﬁﬁ?i W§F35€%08 is sized to slidingly receive
the firing rod 1032 when perpendicularly aligned but to bind when tipped. A

| oner tab diitkedReektTrig2éedekitemdsc Retoactionl |y froma lower |ip of the
proxi mal end of the frame 1028, extending through an aperture 1269 on a

| ower of th a gent 1271
dr aws ﬁﬁ&ﬁl ower qn??e}%nﬂo%i%ﬂe an%gergéégu%laag egrtalé %@g&%ﬁbﬁ ?r%fd; to the
frame 1028 a@cddstﬁhteﬁhﬁoam surbiasikstdpiing ah@ sevdfg ir&trumeﬂtplsomlts uhlaste keffen t he

firing rod 1032 is distally advanced and all owed t into a
bi ndi ng st at'étraghien at e epd of AY! Rgee o B%@é‘rﬁmsﬂle(ﬁlfi‘%‘tlméfc1t196¢\ﬁmé¢ﬂeﬁabackup
conpr essi on t e d of the
frame 1028 eat%%i;)jr%gﬁ%gﬁ?]eas%?@l%ﬁl %’g&%gﬁﬁlgﬁﬂc}? )é?({lﬁeg aactllr% up&pl ate

1266, bi asi nafuted 12%Nformba drkthe cdsateeyok2 4662 This tang klmssﬂl@hm to[aeﬂaa?.éi
Qpposi ng the spring bias, an anti-backup cam tube 1268 sliding Ié%
enconpasses ROHEMGBOKIMagaw| 1292 opgs anti-backuprealcasseves 124% (HRk #0b ¥ pl at e

1266. A - 3 a C t h t he
anti - backup cam%g?e}%ﬁgg%ﬁﬁagg%%%c o%s %ﬂg?%&ktﬁ gf%n%y%@% lﬁ%%% Li nked
Rack, Tri gger@deAutsemhiteaimaiovamihtoT thel @ilBatkup felédsESRveB 1248l A finl | nk

tri gger ed automatic retraction nechanism 1289 is incorporated into the

surgi cal st aTSWPﬁleea]rﬂ?ﬁs?@d@HPW@r PinslZPd ﬁ@med Terpectivslybriweerkrglitand left hﬁﬁt i on at

t he end of ful raveL t | 6, | udes a
tang 1290 tﬁﬁfusprlo%"sei?s lﬁﬁ\e/ﬁae V(ﬂd}ﬁr\%gﬁ qgﬁhg{;@fg ﬁﬁ iﬁ%@'&e ﬂ%g%fg ed into
rack channeh tH28i- lﬁ@kﬁ%ﬁaléd@e Idi@r C24BSHER) 1% AL RZ prokithsl dagNRod28si S

aligned to activate a bottom proxi mal cam 1292 on an anti-backup rel ease
| ever 1248 (aHominglongityingl trapslatio ey well asrotation abowtichecigmilaragn 3293. dn thect ur es

I ﬁrema;ﬁt : ?b;g%]% lh?lZF}éfgggd gfetglr'orgc(%%\fﬁ%f hel l ﬁnne}?g% mcFu%esC 2 grs(}xgr%alr}lorlrll%gtg?nt of
portion 1295a that communicates w1th 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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receptacle 1296 and circular pin 1293 fornmed respectively between right and
|l eft half shells 1156, 1158 is received through a |longitudinally el ongate
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
rotati on abowke i B86. dhecagprespion shi2@31300thbdyenllsrthgbistahehd 1234edflthd 486, a
proxi mal |y qpen ch nne{ 1295 i ncl ud i izontal, _ portion 1295a

S _.a proxi | . hgr
that communiteakusrelgashiexsr Ldgfadowmpand 38, wnicndey sahgueétzl%w@ifmmm%s t hat
receives a nj ft ik R, d; i end of the
anti - backugb%\g%gggt}%eéset@ﬁ%,%%p g{ﬂg&uﬁe’;?&l ng na&nlg}gl%%h?%# ation as the

anti-backup release |ever 1248 reaches the distal nost portion of its
transl aflidsh. A blladitEngl, thys; areedrippad 8 andirbaskup release laveyh48Hampinshel | 1156

proximal to gh i kup,. & S I [..124 ven roximl. movement
t her eof onceftoé‘g%rg%1%’%61@8%8n%'ib§%1§'|%rﬁat9 ilgﬁfaﬁrpﬁlﬁ?ﬁ&g’( %n({l%gali?onw rTgéhepr oximally
open channellink2d%ackiQ00 3o B8e Atracep] Whed tHertldshfeSyokd32.264 s subsétjushdy end 1254 of
the anti-backup release lever 1248 thus is urged distally and downwardly,

causi ng a ritghaeied when vrnlamping tixomdiedfecigr 49! 3, an apwastlaprojecsipg resst epg
truct 1 f int j ght f shell ,1156 ich. i d int
Thi o engagenetp By onts Vi [ ophRis telem ¢iphecim S04 SradnH95e! Cf Luar o

hook 1301 oryelehg: @R 1fzha,q_t<mﬁ§ fiR) xe%aﬁ@aﬂdqy&ﬁ 2SR WERR dififlly dphitwar d front
pin 1298 and the longitudinally el ongate aperture 1294. The "other end of the

conpr essi on spciung 12800 that the erte-hackup somprassikn $EOR 1 F64G8n pa&imaly pash f or ned
inth i ght hal hell 1156, i mal | it j ust
wbove t he ol Be dhoadki apatno kel SR S bEuRaHe s Teved 17508 Bits "pul I's. t he

di stal end 1254ciad diforANFIG. Ixgckup rel ease | ever 1248 down and aft, which
results in the rigﬁtward front pin 1298 locking into the distally open step
structure 12?3 phe[; di s Icg% advanced. 1001361 hi FIG 41, thus, once
tripped, the”8htP¥Y 5‘6198:5\?? B3%% | ever 1248 remamins forward hol ding the
anti - backup plate 1266 perpendicularly and thus allowing the |[|inked rack
1200 t ofokasr|r et r achelIGSVBBA1 | the alttrastivessuygikal sthphifig aisd savbrrginstriingnt ¥040r act ed
when uncl anpi ng the end effector 1012, a(r11 upwardly projecting reset tang

1303 on t he @ugksthe fangriegenl Gdre e lnksd skt loRf dn 3 differentmanponthan it he

The. di ot al 1y SBen ot S Bl fe kb B0 P Rie Bl B BB oo o
spring 1264 shant »HeiNp tfigdey piUi0?2 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 proximaily 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
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t he anti-backup camtube 1268 and the anti-backup rel ease | ever 1248 to
their retracted positions (FIG 38). Side Pawl Firing Mechanism [00137] In
FIGS. 31-41, the alternative surgical stapling and severing instrunent 1010
couples the firing trigger 1034 to the linked rack 1200 in a different
manner t han theclopyreSokd 12661thatig distad 4o thedravelrofited pavdrdide 18 7¢I IGSIG8 2837, t he

firing trigggr ,31034 pivots abo firing.triqger, pi 02 that is

connect ed t%’%t’ RZ %%Q?E‘?rﬁﬁl%’l%)ﬂmgih?gbspa&a?}b%rt{c%_ all'ﬂ%kq&f%toﬁé Pp !pfc_%m?lri gger
1034 noves digsitRhlon tAEMbure RBkd Hill 1296 hd d G686k P28V J2Pdises righesidé bf iheg trigger
1034 is depressed towards pistol grip 1036, stretching a proxinmally placed

firing triggeawlshdel B0, spidhiksenohe pewl gide3d2y0 drawa prakimalbointreetnsatt pethween

the wupper portion 1204 of .t firing tri r 1034 and the housing 1154. The
upper porti oﬁeuﬁ%&’o %ontﬁgﬁo??t? 18] égrl%%giﬂ engages the linked rack 1200

during each firing trigger depression by a spring biased side paw
mechani @0189.210 t h@lithglasiculiirsefepaget Kiked3, a el folodkri 18 rsitg ge theliidv shide

rel eased. [0 81 In particul ar, rapped right-side track 1282 formed by a
broxi mal |y ale0 HYGReaRPd 3 verteal A Db Lul0dhatistes duosetna TsThproRial 6Pmeke 11 nks
1196a- 1196d | (1ol 1 r:t [ ad Paw
slide 1270 (Eﬁ’&%ﬂ gg’%,ﬁqgé?xﬁ‘gg%%?‘élg?%%?F‘g@k‘f/‘%&é@%ﬁﬁe@fé%eﬁé’t“ %1 i de
respecti vel ydistal portied bf 4 topcurfh@erdf thébleck 33) 8 tof recetedla kivktdue blck4024 yoke 1266

bel ow t he rack chanpel /1291 and a ,riIgh_t track 1275 in a closure yoke rail
1276 that pabi¥piely ginad fepsn R @Ivertiralipip 1d26 Whase batiosytip sxtgndsinko 2 Bighnel

cover 1277 t i 1] f : 1291
o35 the CTARRre S oks L PRI Lo GREPRAYLL PO bIG G706 BIFRE ST de
1270. In Fl Gawl3BrinBdcess71328 extenls thé aphtsythergeri@id &ons pat ¥326heging dienween a
hook 1279 on a t proximal position on the closure yoke rail 1276 and a
hook 1280 onpaavldﬁ‘quawlﬁit@mtafgica%ntsqclqcmlseagwrl VY ram 20ovemie h keeps t he

paw slide 1 N AR clg % YARAY i j.on 1204
of the firi néygtg’f”%ger e ‘4&%‘?%{"‘%‘9‘%3 %‘gu%rﬂ?“%ef SHRET0 T e 33, a
pawl bl ock 1KitB-oai blaclorectdsd 3p2wkges kheddck-dtMo¢k V32M4itagotatealbckavissewhércal af t

pin 1320 that. passes through a | eft%fgroxi mal coner . of pawl bl ock 1318 and
paw slide 19¢wed Ko 2beveuis mpyaal prtwged mio contact gthaermioursd ligildd4l portion

of a top surfiaseq ff ik Rfoshledolke 1 3dPalRe HRAAHY Brinkil By OUt bl ock 1324

[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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pivotally pinned therein by a vertical pin 1326 whose bottomtip extends
into a pawl spring recess 1328 on a top surface of the pawl slide 1270. A
paw spring 1330 in the pawl spring recess 1328 extends to the right of the
vertical front pin 1326 urging the paw block 1318 to rotate

count er cl oc khatpeowibesnfinngpesitidriodicativoy manndlaeleesrgd glenBnng wiethenidne r anped
right-side track, 1282. A spmll coil. sprjing 2.in the. kick-out, bl ock
recess 1322 T#HakrefRehon, éﬁ‘irgh?neb‘ieﬁ%‘w @gég 4315?%0@"&{{%" RIS AYOMAHEN  vi ewed
from above, b sioh QX iHERnd SR AL EARS rhill On GOS0, 494301 Pp£RRLAYYS Gl i p 1334
formed in the closure yoEe 1266 a%ovve the racﬁ ’c\%ﬂanr’\gfplzgl. ’E‘gg%m As
shown i n Fl Grechbnistmhis02ttha niperiuneoha i dalallydvdinitageognéss tolfi @ripgwavelnidng 1330

over the small coi|l spring 133 ans that the paw block 1318 tends toward
engagenent mwwéewa%&h%ml?%ﬁogﬁmi ou8seh 1 2t UL IERRsH asf@,ot.jheiji HpRsrdetta7,  as

the firing | i; I ' %sag t he
ki ck-out bl Os%&f*a%%% zﬁﬁ%hn e&i&é&%l?ﬁ)ﬁé&?%?%@?%ﬁ?ﬁ%%?ﬁbﬁl{t gﬁ%}%aﬁ p 1 S394 as
the paw sl idhgaged 40 aftdtileages, 1230 havih@ g sinberki ghk-side ratbh@ glarl334. Bothrthé at e
cl ockwi se when viewed from above and thereby kicking out the paw bl ock

1318 from enf@eteHengeand 220 akalt jdigeegar ;2SR a&@z%@ﬁtabla“ﬁ@u@ﬁ@séo 8t hapdleki ck- out
bl ock . ' ' f 4he kicke | ok 1324
OCK reces Ju?ﬁg 1§EEP&R§§ﬁe§Jno?fﬂg&1t§ae{ 821?& 2 otk ﬁ) J&feéggﬁa 12380 Bl DG

o :
to a perpendicul ar orie he “cont otire marntarning this

di sengagenendf thieisft agleting2 txlehd febughahé fspéviide bR el hotRinghilhshells
ratcheting noise. Manual Retraction O Miltiple-Stroke Firing Mechani sm
[001411 | n AIES, 158 andmre aftached tor the lefeand right evdigadar gonge wée@mi&oeéoﬂst apl i ng

and severi I nstrument 10.incl.udes.a |ternate | retraction
mechant sm 1506 gl 15340 e s PERE i s Ban i BRbnT Lo 1B RARUEA™ o1 case
of the firinghgaRGhGNtSRe afiBAL BI30] HeliAditdtONgangd hicbls Q080 VIO $ ir&Bte(WitiSS.

48-54) further perforns automatic retraction at the end of full firing

travel . |n Fhestt g8, 1239- K goan rqlatianskiplbgiween thpehnkedrecin Bii0s idlargwar 1228t al so

f ti t ' |l yo4ndi cat I, t d t I

rotract the K FoeR FOeY P PhfR R Hrelqse W il Miner e per

et surf aceh3agdin bierkion etk RGKiA0 hrérl &8 ke 4 x88)123T Rkt A0
er

idler gear 1220 also engages an aft idler gear 1230 having a snal |l
ri ght -si de rmprsiban gusareva8on dsougthe Hiell fifing travél oif ghe liykad trapg0issiaul fisihg i dl er

gear 1230 are rotata {5)6 connected to the handl e
mechamsm .

[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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housi ng 1154 respectively on front idler axle 1232 and aft idler axle 1234.
Each end of the aft axle 1232 extend through the respective right and | eft
housi ng half shells 1156, 1158 and are attached to the left and right

i ndi cat or gauge wheel s 1040, 1041. . Since the aft axle 1234 is free spinning

i R thedhandIFeI Aot Higes themany refgactign keé{ﬁ’ébo‘uéﬁéaéﬁeé‘ﬂﬂ'&‘?tlo‘fl?ng P&Vl 06gear ﬁ230,
he | _ ‘ : T
goar rel ati COSERARRIMAESERS nbddtker folihy BFbALE hd fp srtiu 50508 et T

gear 1230 nuke baalkavwrht-sige eatclieying gbacit?dd, wmtinpathe dfhrilérgrhh BB Oudpskwisur f ace

1222 has tooth di.nmensjons that_are sujtably, stron nd that the aft gear
1230 makes ﬁ@e%?%efﬁarﬁ%@%r Eﬁ uthq%mrdrlﬁllﬁ@gqaﬁgﬁ%ﬁqur}qﬁ ng travel of the

| i nked transmi.ssi J: IR 1 The; jght - si de
rat chet gea%%’i&%f]&’tliée@gﬁt@gﬁgg gearg[ éq%)(? ' gg%cgdﬁé%n’ ?m%hﬁgﬂ’%%% of the
manual r et r aidgeds30 eugectd O 4rors fediubi 1Sab) sizadl tb gordctviniihlifaliyembi € te anti-

| ongi tudi nal | y-ali ?ned slot 1508 (FIG 42) bisecting the hub 1506. A | ateral
t hrough holtsckupiiegse leper Wd8 ta sdense haantirkagkear mephanisan 123 hasythe mapedl 1512, A

front porti i receive a proximally directed | ocking paw
1516 t hat p%g%%i%ég%‘ﬁlgﬁgﬁgﬁge\%ard | ateral pin 1518 forned in a distal end

of the upper recess 1512. An aft portion 1520 is shaped to receive an
L- shaped spring tWheal%em Aptamaiicdkeirachen.| ocking paw 1516 downward into
engagenment with the right-side snmaller ratchet gear 1231. A hol d-up

struct UpRed 524 (Hh@IGEB848-45)andIRiRed Mitdh MR feli8ctidndiéctiaish B8l 4156 into
the upper recess 1512 holding up the | ocking pawl 1516 from engagi ng the

smal | er ri ghturgiedl dtapling embsevgrng 1ERGMenthldi 02 neorpmmied autenatactetractidneater 1042
is down (FI 45) . oil sprin 525 (FI G rges th ual retraction
ever Toas dbeand ool Ama wEbuta Foadgt s 12wl alotin T Bar ot nat i on
tensi on/ co i ; l : i WAk i nked
rack di st a%gﬁ%gﬁ tﬂ}lgﬁgg# mlgrn%gge?@aég%qﬁgﬁﬁgéé gg@ﬁ@ilﬁgﬁ%ﬂé{t é]}rgt%(react ion

| ever 1042 ilockaigs @608 afinr neardya fig] méatlontoirspondingtte shred Hokgwtsekeandd no | onger
re 1524 and e t he snmal right-side

2t cheti ng G STtEe 10143 HEAh VAR THAPBRAgaOIOoReAE SRS © vhen
ount er ¢l ookt B PN e A oo R ™ )00 1 n addi t1 6n, 2 ri ght vrd
o i e 1Pt Eolas reférence to FIG, 49, The altermate anti-backup retoase lover
di st al | foifdve t heVam ; p
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, 50A, 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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backup rel ease |l ever 1248 to rel ease the anti-backup nechani sm 1250 as the
manual retraction lever 1042 is rotated. Weel Cam Autonmatic Retraction.
[00144] In FIGS. 48-54, an alternate automatic retracti on mechani sm 1600 for

a surgical stapling and s errn jnstrunment 1010a i ncor pqrat tomatic
retraction 4he CIF"r‘r‘ga %ﬁ‘?PVSf 0 PTOf Sﬂ“ﬂ&"‘f"i‘tﬁ‘i‘i Ck}"’rﬁedﬁ% f‘ﬁ‘r‘ﬁ &&twg ar 1220a
having a toqdae 160FinNoxiniIE hetbbihi 1808 RIFIGY! S, SYACBNE AR s Cam wheel

1606 unti | ountering a |'ockage 1608 after néarly a rotation
cor r espondi ngcircedithoeeg fip onadissd iiok d 86b to cmrgdtrttwraﬂrthe fmtg&ardlﬁil@ gea;r rot at ed

ant' - backup 1P 4B et AP0 Bacoeieba 45 T H 4gart PediEt it BRETEHER o FI G
49, the al { QDALeIRThidbA ki IRLE3S0 HEKRSS. %25428@ d@ELNIRAnG Bkl end

1254 that operates as previously descr : e circular 93 and pin
receptacle lﬁaﬁrédmmdghlptmemre light 9Gnuatd ehtachadth tbdrrﬁirWardhﬂlEﬁgeatlSB IS

recei ved throua g grallé rect anguyl ar aperture 1294a forned in the

ant i - backup 12784 Jdsdoetlgp? magarqedérmﬂrréiswé@tum theohgh HReCITqUIRL €IOQVE owi ng
| ongi t udi nal [ di st al
end 1254 of 1t6ﬁg%g t er nat elegﬁltn:@ll"{) up re f}jzjxkfea{rqéil n%%ltlﬁk%hgekerr ght

hal f shel | Jol:Bﬁ-recbmhmmgnpmaldlsrthmkrtﬁBdi mt@p@nactehﬂmhelfoﬁ\&%mlesr%een ves the
ri ghtward aft BI n.1297 near the proxinal end of the anti- backup rel ease

| ever 1248a.122601koeth léB%hmragreSwéffalhéarpwdﬂl@crrﬁulrar wovséﬁ SO0t he

| i nked k
nked 1 ack ol i BoRKALE 1800 BRRAR AR bRk
conpr essi on fagn itivgri gl Bdf the oxh mﬁiebyl 606[sinlig tﬁ@i’lghtbﬁﬁckﬂ@ge Paostigioldbtact The

alternate automatic retraction nechani sm 1600 i s an initial state wth
t he anti - backitptheantiaekynsiglaase lpyeral 248e. rlaﬂ@cﬁwheramrbﬁ@kme@éem levet act with

the forwar d12'4§%) ﬁﬁsr rgggﬁgi %%t%ﬁgm r-glg}f ns€ ﬁ}epetg‘qgé%\gth%tn&gtﬁéré f%n?plncll§9903' tion

with full trave

count er cl ockyiosBe HReig@pebiep strtﬂaurel 1299 whd ftleasindgRe é;ﬁﬂ-@adkuﬁtmdéhﬁmsrﬁw to the
tooth 1602. In FIGS. 51, 51A, one firing stroke has occurred noving up one
distal link ¥98b 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 mphid e camwhaekhefefnt inemtidaShas Bden Mabiratéd 5LEQREDTidA bN@vedl oke has

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.

;100148 For instance, while a surgical stapling and severing instrument 10 is descrtbed
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 iilustrated, 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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occurred nmoving up one nore link 196c into contact with the forward idler
gear 1220a. The tooth 1602 has progressed two thirds of a turn through the
circular groove 1604 of the immbile cam wheel 1606. In FIGS. 53, 53A a
third firing stroke has occurred noving up one distal |ink 196d into
contact wi t {ppiseiaieditheirthie pigpegongeetion beppera linkp allews far sieong teslindr ogr essed

i 1)t ng CRIELEhE PR ph Ao R AR vl Ot PR °0F (he

cam wheel 1606 bringing the rightward ridge 1608_|nto contact with the
anti - baewp rel easeariothes cxdplgsa surgicslliGtngdent ntay isdlede Hstokight rack thaise | ever

1248a h d distally i th to, | ht df t
oin 1206 | AIGTRITaG RetdEs (PrisHURT SRE gsRh ity WO emn ok o er@melfy  ne "
ant i - backup gehiafia? iR &SP firib Rbédllan¥bidngal fithghcady. | nvent i on has been

illustrated by descrlptlon of Several enbodinents and while the
illustrative enb ments. haye been described in considerable detail, it is
not thémpﬂientio ft 18 (IMEHIS| cant to restrict or in any way limt the
scope of the appended clainms to such detail. Additional advantages and

nodi fications may readily appear to those skilled in the art. [00148] For

i nstance, while a surgical stapling and severing instrunent 10 is described
herei n that advantageously has separate and distinct closing and firing
actuation, providing clinical flexibility. However, it should be

appreci ated that applications consistent wwth the present invention may

i nclude a handl e that converts a single user actuation into a firing notion
t hat, cl oses and fires the instrunent. [00149] In addition, while a nmanually
actuated handle is illustrated, a notorized or otherw 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 instance, while
partially stowing the linked rack into the pistol grip is convenient, it
shoul d be -39 appreciated that the pivot connection between |inks allows
for stowng the link parallel to the straight portion defined by the shaft
and the barrel of the handle. 1001501 As anot her exanple, a surgical
instrunment may include a straight rack that incorporates features
consistent with aspects of the invention such as automatic retraction at
the end of firing travel and manual firing retraction.
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1001511 What is clained is: -40 Clainms 1. A surgical instrunent,

conprising: an end effector responsive to a longitudinal firing notion to
performa surgical operation; a shaft connected to the end effector; a
firing nmenber slidingly receiving by the shaft to transfer the firing notion
to the €hadmseffector between an unfired position and a fully fired position;
a firing mechani smresponsive to a plurality of firing strokes to advance
the firiyng gpﬁp@ﬁmdﬁ%ﬁu&£@(§hﬁigula retraction spring biasing the firing
member proximal |y away from the shaft an anti - backup mechani sm engageabl e
to the fi ranregdetintior rqsnonswﬁoﬁéenglwdmabﬁmg melion tmp@%ma susgicelofperaging; an
anti - backu | ease ni sm ratively configured to | ock the anti-backup
nechanlsnﬁﬂW' BW%éﬁgg gﬁ’ ggﬁ’bn reaching full firing travel of the
firing menbgfing mambéfmldmghgte%@lkngrwﬂhymtoqfangﬂeatﬁ@filrm 86 # thbend

ant i - backup nechani sm conprises: a |l ocking plate including an aperture
C|rcunferentwﬁbﬂyrbﬁb@ﬂp&S@Mﬁ@dphﬁuﬁnamh@gﬁbdbedpomnme | ocki ng plate pivota

bet ween a | ockin oS ti erelnt aperture Ki ages the

et g morbEn AN hiegRathG oy BREhE shokRds e B ERAE gl y
engages the fhhdring JBRARKS sha@h anti - backup spring biasing the |ocking plate
to the locking position;, and an anti-backup release |ever positioned to
oppose t hea tstragticnfspting bring tb@ﬁkug)mprbﬂngfoxsnallvmvamﬂcgn ¢l shafist r unent of
claim1, mhergr he hq}dle IS o atHﬁffﬁ con ured to R) d the e

ef fect or ANFIHPAGHIR Mg® fﬁ‘n?si”hﬁ“g?lg n%m& af ySRivaicd Broé}n&aslure yoke,
the closure pyQkgehndbidrnggan unl ocking feature aligned when rel eased to

unl ock the anti-backup mechanism 4. The surgical instrunent of claim 1,
further conpntishackurarchendinechdneme pperativel¥ conifiggredrte hdndrthe anti-badksipa r ack

tained in the handl d attached to t t th t-
backup. rel cadtHRBRET & L0 eIt o ge e T TAre EAVE e Briphgerer

anti - backup rel ease nechanism -41

2. The surgical 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.

4, The surgical instrument of claim 1, further comprising a handle wherein the firing
member includes a rack contained in the handle and attached to the retraction spring, the anti-
backup release mechanism coupled to the rack to distally move the anti-backup reiease

mechanism.
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5. The surgical instrunment of claim4, wherein the anti-backup rel ease
menber conprises an anti-backup rel ease | ever having a distal end and a
proxi mal end, the anti- backup rel ease | ever constrained within the handle
such that the distal end noves distally and downwardly into contact with
t he ant i5- bacHhp swgzhbimstuwment of ebypords whewin the apti-batknpl releast mpwberg di stal |y

di splaced. 6. The surgical. . instrunent of,claim5, wherein t rack includes
a proxi ﬁﬁmpﬂ}seﬁégiaﬁl%ﬁ P IEleAY 15)§T ¥@gtadiléflsetng]la_fl9 ar?ﬁ%mtaﬂ%n%ﬁ}f)ﬁ_ al end of
the ant iyaapkeiRade2-RARENIRURE within TH3%hadle 31&Phat tAS UIsHIRA nRiveSHRIaNTY and
further conprising a gear nechanismcoupled to the rack, operatively

conf i gudednwerdlyingt eordaat avithi the entetbatkap Inyechanism gn caspemsetto Wietproximal emd oxi nal
end of the anti-b ﬁﬁu rel ease lever in response to full firing travel of
the rac ?“@.‘#ﬂ@”ﬁ ﬂ%@al instrunent of claim7, wherein the gear mechani sm
conprises an idler gear engaged to the rack and sized to nake one
revolution in response to full firing travel of the rack, and conprises a
cam wheél coithaiswigigl inseumenh of ebypwrs whereirothe macki idtlede sgpeproxinmailydiositwned nove

t he anti -backu el.ease |l ever. 9.. The i cal . instrunent of claim4,

wher o1 n ARGIEH braomost fismremal e Stafl Allsbte Bh HER Telnect ed (o the
shaft; an anvil pivotally coupled to said el ongate channel for clanping
tissue; and a staple cartridge received in said elongate channel; wherein
said firling ribebergic ssaimynt dichdimdt, dgthencampiisingig gbarmenheniainl gpuplerdte gur ed

to actuate the staple cartridge to formstaples in the clanped tissue. 10.
A surgi & Tark PRty CoRBEBPS e a RR R0 SRR BRVIPR ORI W g 4

| ongi t U%m&af dridi TG RG-BRKDLP rdSsE RaT A rEéHoﬂE&t%' fuﬁﬁﬁfn%ttfa%l of thOPRKI Sing an
el ongat e channel, an anvil pivotally coupl'ed to the ellongate channel for

clanping tissue, and a staple cartridge received in the elongate channel; a

haf t d to.the el te channel of the end effector:.a firj mb
S di nglty 1 oddF YUY MSRLPERATEIAE T PEHbIbe ERe PSR T APReE 8 (8 ena

ef f ect OlyehQ@hdddab ehd Mk BAPNLE] B3hANe 8 SovdMHionAn $&YEhsetD Fulf HiRAR Rdvdlictsue; a
retraction spring biasing the firing nmenber proxinally away fromthe shaft;

-42 a fithd rgk.tanil ggmprises of dani wheateohtainirgthe ezp oeponave © the pllergghi toy of firing

strokes of the firing.trigger
d?stalfy move the afiti- aclgl% release lever.

9. 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.

10. A surgical instrument, comprising:

an end effector responsive to a longitudinal firing motion to perform a surgical operation,
comprising an elongate channel, an anvil pivotally coupled to the elongate channel for
clamping tissue, and a staple cartridge received in the elongate channel;

a shaft connected to the elongate channel of the end effector;

a firing member slidingly received by the shaft to transfer the firing motion to the end
effector to actuate the staple cartridge and to sever the clamped tissue;

a retraction spring biasing the firing member proximally away from the shaft;
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selectively engaging a pawl into engagenent with the firing nenber to effect
full firing travel thereof; an anti-backup nechani sm engageable to the
firing menber in response to a proximal novenent thereof, conprising: a

| ocking plate including an aperture circunferentially enconpassing the
firing menfing trigher;| ocki ng pl ate pivotal between a | ocking position wherein

the aperture. | ockingly engages the firi nmenber and ap.unl ocki ng position
wher ei n tf?et?“%ﬂo‘é‘F‘E BISTeSRANSHEYO &k @létéf"?%émgis‘iri’]ﬁé ng Uig8&ht i - backup

spring biasi ygeliiel) QLA il SubenldemACKIN M hBRAbeABLiRA @A | - backup

rel ease |l ever positio 0 ‘oppose t as of the anti-backup spring by
havi ng a di stfalngersdelahereaf;pr oxi mal end, the anti-backup rel ease | ever

constrai ned such that the, distal d ves distally and downwardly .into
cont act vawtlfh%ﬁww@a@ﬁuw%g@ﬁ%ﬁogﬁ? fifing BERHRE I FPARE A BRFHEL eng

bei ng distal |y, Vegjeﬁp{#@&gpl;cog@gsﬁlg: anti - backup rel ease nechani sm operatively
configured to (fock the anti-backlp mnechanismin a di sengaged state upon

reachi ng f ul lalbckingplateriavletlingfantahertdre cirogn feesmitielly encbinpassieg therfgingal
i nstrunment of claim 1Q, erein the firing menber incl.udes a,.proximally
posi ti oned tang‘nﬁmg%rng'@ lpgiing Blate Myotalhebvesse I9Fne Rﬁ?’“%&’%ﬁ?‘m{)% AP backup

rel ease | ever. : i 3 PR A i \ﬁh% i e firing
menber further 1(%;(@)%@33@&%& ﬂ?ﬁ%ﬁ@%@%@gl ni nga%tlﬁlgdc'?(gwgéo% lltl\’:.9 egéﬂs] ﬁlﬁ‘gl cal

instrunment of cdpertorelsPididely edpapecthapiring imymter,handl e having a downward grip,
wherein the rack further conprises a |ink rank downwardly bendable into the
downwar d  gr i3 andbackpspEine biaskig thﬁ};{CL@g@lﬁteB}theﬁ)%kmglmsﬂmr #Mkr conpri sing

a gear mechan Sy aQualedid Iel B AblePRAbIAL YiatAp edfiothekth Lkl e a cam

wheel into distally ng contdact w pr oxi ma i - backup
rel ease | ever iby hadsppndital end ald a prokinmg ehd ahehintbbadklap relegsde leved3 15. The

surgi cal instrunment of_ clai 0, . wherein the firin nber i ncl udes a rack,
the surgical i?f%lﬁ?%lﬁ%ﬁucﬁdﬁ%%}é‘%dlé%ﬁﬁdi BPYFS déSt%}LYaﬁfn%rfg’gﬂW@ﬁﬂ%&BP@ﬁf to the
rack operatively; ki i i I i nt act
wi th the proxi ma}thg% n'g}%b{cﬁ&e’p gl(relﬁ@k@&agkuwg% fé)g}slgpﬂié\?{é?l %I%Hrggl pdc})%%lgpt o full
firing travel odisplheds auk.

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.

11.  The surgical instrument of claim 10, wherein the firing member includes a proximally

positioned tang aligned to distally move the proximal end of the anti-backup release lever.

12.  The surgical instrument of claim 11, wherein the firing member further comprises a

rack containing the tang.

13.  The surgical instrument of claim 12, further comprising a handle having a downward

grip, wherein the rack further comprises a link rank downwardly bendable into the downward

grip.

14, The surgical instrument of claim 10, further comprising a gear mechanism coupled to
the rack operatively configured to rotate a cam wheel into distally moving contact with the

proximal end of the anti-backup release lever in response to full firing travel of the rack.
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16. The surgical instrunent of claim15, wherein the gear nechani sm
conprises an idler gear engaged to the rack and sized to nake one
revolution in response to full firing travel of the rack, and conprises a
cam wheel containing the camresponsive to the idler gear to distally nove
t he ant ildbacKbp surgicabhmetrimeemrof claym 14, whengincthe firing mrapmteninchotespracki, hy: a
stapl e applyjng assenbly; a shaft connected.to the elangate channel of the
Stapi o apBi! ReraReR T Ambriemig WenBesAgiseh I T SEERGK ABFTBY The shaf
to tranghefiofed lofrbfag I Mo URtARE SHAPLSa@RRINhE BrASRRIEA S R @il r action
spring biasing the firing nmenber "proxifally away fromthe shaft; an

ant i - babkekupnelessaieemihasponge o fudclaimgtramehbethe backsed i nt o a bi ndi ng,

nonper pendi cul ar contact with the firing nmenber; an anti-backup rel ease

| ever positionable to nove the | ocking nmenber of the anti-backup nechanism
into nongi NndiThg suRRPRRHIGEARIT SRRt IBC vh¥feftht BEarfthddhRfisRERIGRGIrise@aPidRerf i Ti ng
mechani sm responsi've to full firing travel of 'the firing nmenber to position
the antgeartzagkged to dlecracleandesizgd to idake Tine revphugiondh réspensedentinll fidhg il 17,
wherein the firing nmenber includes a rac the surgic ipstrunent further
conpr 1 s ask gt POmBEREA o bR Faueiit e i repBBRra et e 8RB gur ed <o
rotate fAM hMOhehaddhévipTeMhRdes@ntact with the proximl end of the anti-
backup release lever 1n response to full firing travel of the rack. 19. The
surgical instrunment of claim 18, wherein the gear nmechani sm conprises an
idler gsar en&?geg‘ to the rack and sized to make one revolution in response
to full ¥irinySEPSISNSTHMENLEOMBISIIE and conpri ses a cam wheel contai ning t he
cam r espongiy e%ﬁpls’ﬁ@ asgdhffly.gear to distally nove the anti-backup release

| ever. -44 20. e surgical instrument of claim17, further conprising a
handl e t hat shenstineitetsto thoelengatt clufneld thnstaplb apyipgrasieodde | ever, wherein
the anti-backup rel ease.lever has a dis end.and. a proxi mal, end, the

ant | - backup b mEwer SRy Brreniog Retre Shilho FRNte Adr el o b e
distally and agﬁwsggdbl‘ nto contact with the anti-backup mechanismin
response to é proximal end being distally displaced, wherein the firing
menber i ncd wttesticm spaick biasgtthé firing menmbeomiormhdlly ayosi frérotledshading al i gned to
distally nmove the Eroxi mal. enpd .of i

an anti-backup mechanism ggvmg aﬁor]c‘la(inagnr;[lén-lber biased into a binding,
nonperpendicular contact with the firing member;

an anti-backup release lever positionable to move the locking member of the anti-backup
mechanism into nonbinding, perpendicular contact with the firing member; and

a firing mechanism responsive to full firing travel of the firing member to position the

anti-backup release lever.

18.  The surgical instrument of claim 17, 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 proxima!l end of the anti-

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

19.  The surgical instrument of claim 18, wherein the gear mechanism comprises an idier
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.

-44 -



backup rel ease lever. 21. The surgical instrunent of claim 20, wherein the
distal portion includes a forward pin urged dowwardly into a | ocking
structure by a conpression spring when distally noved, wherein the handle
is operatively configured to hold the end effector closed during firing
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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.

21.  The surgical instrument of claim 20, wherein the distal portion includes a forward pin
urged downwardly into a locking structure by a compression spring when distally moved,
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 by raising the forward

pin out of the locking structure.

-45.



