SURG CAL | NSTRUMVENT W TH ARTI CULATI NG SHAFT WTH DOUBLE PI VOT CLOSURE AND
SI NGLE PI VOI FRAME GROUND Cross Reference to Rel ated Applications ]Jooot] The
present invention is related to and clains the benefit of conmonly owned

U S. Pat. Appln. 11/061,908 entitled "SURA CAL | NSTRUVENT | NCORPORATI NG A
FLU D TRANSFER CONTROLLED ARTI CULATI ON MECHANI SM' to Kenneth Wil es and Chad
Boudreaux filed on 18 February, 2005, the disclosure of which is hereby
incorporated by reference inits entirety. FIELD OF THE | NVENTI ON [ 0002] The

present | 9@2@? AETNSTRUMENT WITH ARTICULAPINGSHART W L3¢

aioer” DOUBLY SO LOSURLAND SINCT CR T IAAAE RO,

delivery deV| ce, and an energy deV| ce wusing ultrasound, RF, laser, etc.) to
a surgi C@Pos§ilie?ereﬂé@to@élﬁteﬂ@&%}lfddh@ﬁ&y to such surgical instrunents with an
articul attng shaft. | NVENTI O\I [0003] Endoscopic surgical
instrunents are_often pr.eferred oy.er tra L on ical devjces
Since a Wi | er ThRerSrBrtTEHas s S et Do B T P PLe gHBH, T e
and conpli cayisopst. A@@ﬂﬁ@qmembbs'ent&leamsftm@mmgtmmmhas gone into a
range of endoscopic surgical instrunents that are suitable for %em se

pl acenent of NGOBPQR GéfE@é%TWﬁMOM&%@DMT@WT Nugh a

cannul a of a e, di s f LS. en e a
mamber of  vay RTINSt i Sref HoBlali AR PGSR 2005,
endocutter, ghadRelosureWfixich 1smanb§eﬁr&o ratpd apr)éﬂ:xehce @QQ@SH@?W ce

drug/ gene therapy delivery device, and energy device using ultrasound, RF,
| aser, etc.). [0004] The positioning of the end effector is constrai ned by
t he trocEMELIBORTHE INVENGION endoscopi ¢ surgical instrunments include a |ong
shaft between the end effector and a handle portion mani pul ated by the
clinici Thi s

ot at o eBout (e T e IraarEes bERel Rl indATGEAeCRE WA e
end effector fooeadodeapiemdly iM¥erting axdemiaffwtqnl(ageamiucunér ptaspdry agter, staptérsjse of
graspers, for .jnstance, through . another troc en thi,s amount, of

posi tioni ng | YIP ADRHFY, Bpaest devigs, giuslgens thepRy ligerg d«t;mmqgm ety iReiSes, such
as described jghddiFasoidl; RF, laser, etc.) to a surgical site, and more particularly to such

surgical instruments with an articulating shaft.

BACKGROUND OF THE INVENTION

{0003] Endoscopic surgical instruments are often preferred over traditional open surgical
devices since a smaller incision tends to reduce the post-operative recovery time and
complications. Consequently, significant development has gone into a range of
endoscopic surgical instruments that are suitable for precise placement of a distal end
effector at a desired surgical site through a cannula of a trocar. These distal end
effectors engage the tissue in a number of ways to achieve a diagnostic or therapeutic
effect (e.g., endocutter, grasper, cutter, staplers, clip applier, access device, drug/gene

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

[0004] The positioning of the end effector is constrained by the trocar. Generally, these
endoscopic surgical instruments include a long shaft between the end effector and a
handle portion manipulated by the clinician. This long shaft enables insertion to a
desired depth and rotation about the longitudinal axis of the shaft, thereby positioning

the end effector to a degree. With judicious placement of the trocar and use of



No. 5, 465,895, are an exanple of an endoscopic surgical instrunment that
successfully positions an end effector by insertion and rotation. [0005]
More recently, U S. Pat. Serial No. 10/443,617, "SURG CAL STAPLI NG

| NSTRUMENT | NCORPORATI NG AN E- BEAM FI RING MECHANI SM' to Shelton |V et al.,
filed on 20 May 2003, which is hereby incorporated by reference in its
entirety, desgmspees farinstagrepthechighBanbthenirodaryaftey thiaranfomnt effpositioningtis ssue and
actuating staples. Sqome.of the additional. advantagesg inglude affj tively
spaci ng the ‘]Q’ﬁﬁ%‘e‘&f ‘t‘rfgé’_a[eﬁﬂlp&gf tSSY?r‘”@r‘“W%g‘é‘ﬁWs_ P‘fr&eél}%b'a%{?ét-

appl yi ng asseqb! 4465489 atd an &ahipl bantedBodBBpR sOfgidad thstrubdehethbi &iRb@sfully

cl anped for optinmal staple formation. Moreover, the E-beamfiring bar

engages t he epwitenseneond effedoshmipbetiomand fofaf®ni n a way that enabl es several
beneficial |ockouts to be incorporated. [0006] These surgical stapling and

severi nghgist r URESHeSedeRl UTS. BarSBakdl N?RYDAG3 317 M'STRGICK sTuipiesGa firing
bar that perforns the firing. A closure tube slides overtop of the frane

and firing baNJIREMENT INCORPORATING AN B+BEAM FIRINE MEGEANBMI' ty
assenbly. Thgreb a s rate,.clos and. fi.rji ng_capabi lity, ar r ovi ded
Chat al | ow i naaatay e & FpEar 26 Mt tn bkt he¥er BBBMort bEiLaBdi "ol ose
and reposi ti O drtipéty Cdedetibds anSAptoved @B-bdhinh ﬁﬁh?%@ﬂﬁiﬂtseve&ﬁ@@iﬁlue%ﬂendl ng upon
the nature of the operation, it may be desirable to further adjust the

posi tioni ng oictuatingetaglest $eme of thefadditionsl advantages inplirdgi afEirmathely spaeing the n
particular, it ig. oftensdesirable to i.en h nd . ap axis
transverse tdai"ﬁé’%fhc?neélﬁteggftﬁélor n%B{Fgpegﬁ{ctaﬁ%tagﬁgfetﬁ)gfylr?%és%:ér%lg{yr g‘tr]fcélnl . The
transverse nolighEPtodduter ©6dUteS figaé Rrclangddeor Ygtihal stdpte forplatioient shaft is
conventionally referred to as "articulation”. This is  typicall

acconpl i shed Mgrepver, st E-bepm diringdar angages the sndhefferdorapdstapeeartridge iea ext ended
shaft just proxi i is allows the surgeon
to articul at‘g&ﬁ‘g{ %‘%agiﬁtsE%%%%%bﬁ%&ggé%dﬁgﬁﬁaig%l@@?at}g ei ther side for
better surgical placenent of the staple. lines and easier tissue

mani pul a??8in and hese swpgigdlistapling and sevsring msiraments perdnde vihafidagive s frame he

clinician to gy [ i LI [ ISt hi nd an
organ. T add L GiERY el RS oLk ORI Bl T ol IRARE Sites SHRIESERE
endoscope to foeneasd fitiogbat tbeffectctldsnee: efittle piwfsexdtti stiple Applyingaissegnbdy.ocked by
the instrunment shaft. _ - , ,

Thereby, a separate closure and firing capability are provided that allow increased

clinical flexibility. The surgeon may repeatedly close and reposition tissue until

satisfied with placement.

[0007] Depending upon the nature of the operation, it may be desirable to further adjust
the positioning of the end effector of an endoscopic surgical instrument. In particular,
it is often desirable to orient the end effector at an axis transverse to the longitudinal
axis of the shaft of the instrument. The transverse movement of the end effector
relative to the instrument shaft is conventionally referred to as “articulation”. This is
typically accomplished by a pivot (or articulation) joint being placed in the extended
shaft just proximal to the staple applying assembly. This allows the surgeon to
articulate the staple applying assembly remotely to either side for better surgical
placement of the staple lines and easier tissue manipulation and orientation. This
articulated positioning permits the clinician to more easily engage tissue in some

instances, such as behind an organ. In addition, articulated positioning advantageously



[ 00081 Approaches to articulating a surgical stapling and severing
instrunment tend to be conplicated by integrating control of the
articulation along with the control of closing the end effector to clanp
tissue and fire the end effector (i.e., stapling and severing) wthin the
smal | diameter constraints of an endoscopic instrunent. Generally, the
three control aliowsansnduseopd fo Herpapitibaéd Behitdhe egh effetoswihdut deingdigpkedidi nal
transl ati ons. F}?r. i nstance, _.in co-pending and conmonly owned U.S. Patent
Appl i cation SOV theggstrumenishafto7s « SURG CAL | NSTRUVENT | NCORPORATI NG AN
ARTI CULATI ON MECHANI SM HAVI NG ROTATI ON ABOUT THE LONG TUDI NAL AXIS" to

Fr ederi ckooB8] SheApprvathésad aaiculating adurpidabstaplingddndvslevering iastnitaem bynd to be

incorporated by referepce in its entirety, a rotatjonal, mption is used to
transfer art icempﬁf?fts‘ﬁgm%ﬁt_%w%mb Fﬁ_atcv[ﬂéowioé}gmﬂgﬁwamﬁ%!| of ﬁfmn&n.
10009]  Conseqyritddleffediot 18 BlahpiBle et SidSetfeliord. & UidbIfR! ands8Rlingy and
severing instrunent having a shaft that 1 ncluded a separate closure-tube

t hat separ at elwithopthesmalintiametes esnstrhiatsj afian epdoscopic ¢agvaminient. dienaralyctheat i ng.
BRI EF SUMVARY OF THE I NVENTI ON [[00101 The, i nventi on, overc s the .

2bove- not e adTeBENEFolGRATIDS Bkl bcarsfersed gnighi st & BrgReyne Felatats gi cal
instrument | nqiomﬁ_ﬁanae,sﬂ@a‘);peham% BAd BorhiBHE dviiRld PSVPAtant! AppIREGAFHESNLO an
end effector that in turn includes a pivofal upper jaw or anvil. A closure

tube slides oVv&fISIRTI SEIRGICALeINSERUMENT INGORPORARTEYGIANt 0 cl ose and

clanmp tissue. } I i L pal is closure
over an artic I&ﬁf@?mﬁ Mﬁ@ﬂfwgﬁﬁémﬁﬁ’?ﬁ&%&%&%ﬁ@ ing joint of
its own. [O001LDNGITUBINARECXIftoFa@ictiol BNShéion I¥ & Ul ghe dikclofifré bEwRith is

i ncludes a proxinmal portion that is manipulated external to a CFatl ent to

position an atheesbhderospsalge by refseemee Hnith entigety.<f fosatiogpl metien yased Wdransiesi cal
site inside of ] . e tJ 1. 04: kvatally attaches the

end eff ect or tagﬁétaﬁaéggf‘%‘ﬁ{ggé‘taéégﬁg‘ﬁdaﬁgé%i‘{/@ﬂﬁ‘ﬁ“%lelr“mé‘?éﬁhi cal flexibility in
reaching tissue at a desired angle. A closure tube includes a nultiple

pi voti ng §o8iint  Eprsedernslyy ¢ sigaificast nged pxistsfen vsurpispltanlingand sevesingt al | y

Ther eby. - addi 1P GRS ThT 1A P Eh ok lEd » FARR B BRI MG AMER BBR |, |

achi eved wi t hand closes thg javeyed s daphble bbartiseladngt e cl osure and firing notions
transferred by the shaft.

BRIEF SUMMARY OF THE INVENTION

[0010] The invention overcomes the above-noted and other deficiencies of the prior art
by providing a surgical instrument includes a shaft having a frame that pivotally
attaches to an end effector that in turn includes a pivotal upper jaw or anvil. A closure
tube slides over the frame to effect pivoting of the anvil to close and clamp tissue. In
order to longitudinally translate to cause this closure over an articulated joint, the

closure trip has a double pivoting joint of its own.

[0011] In one aspect of the invention, a surgical instrument includes a proximal portion
that is manipulated external to a patient to position an attached elongate shaft and end
effector to a desired surgical site inside of the patient. An articulation joint pivotally
attaches the end effector to the elongate shaft to give further clinical flexibility in
reaching tissue at a desired angle. A closure tube includes a multiple pivoting joint
that overrides the articulation joint in order distally translate to close the end effector

yet pass over an articulated shaft. Thereby, additional clinical flexibility in positioning

3.



[ 00121 These and ot her objects and advantages of the present invention shall
be made apparent fromthe acconpanyi ng drawi ngs and the description

t hereof . BRI EF DESCRI PTI ON OF THE FI GURES 100131 The acconpanyi hg draw ngs,
whi ch are incorporated in and constitute a part of this specification,
illustrate enbodi nents of the invention, and, together with the general
descri ption ofthelead effectot is aphigvedewitizdan Vasingrttie abiditydfor acpacate dosereiapd ifioingof t he
enbodi ments gi ven bel ow. serve, t xplain the principles of the present

i nventi on. [OOTﬁqorﬁﬁaﬂﬁff”fSibﬁge igrlagtnt top perspective view of a surgical
stapling and severing instrument shown with an open end effector, or staple
appl yi ng B&glenbl yheseandwithér objasts andzadivantages tof thegueseahinyeantion] shatl b¢ nRIGURE 2

is a front top, perspective view of. the surgic tapl j.ng,and .severing
hstrunent of - BRaRE A € atofiteRiine A SHES Rt s AERPRUPRURES T, 5 1 1Y i c
actuation control. [00161 FIGURE 3 is a perspective di sassenbl ed view of an
el ongat e §Rfk mggﬁgﬁl@ﬁﬂw of the surgical stapling and
severing T RE 4 is a perspective di sassenbl ed
view of distal portions of an inplenent portion of the surgical stapling
and sever PH3 i nstlhgesampany medravings, yehighangdneasporated gn and eonstitte,g parsebnbl y

and articul ati : ! Fﬁé@l{s LS | virew of the
st apl e appl yi n@ﬁaﬁgﬂgﬁgﬁg}uéﬁ%.%@oaan 4(§fvfnh(fshﬁgﬁt?c§1t’ Eﬁ%ls&g%{)ér%%h Hggst apl e
cartridge renogedra dessxiptise of thepveatios goven wesveland the feétailedgdesriptmn.of HX0191
FIGURE 6 is a fron erspective view of an inpl enent tion of. the surgical
Instrunent of PRSTImERS ghven belst SEVE Y B IER SRR Es b SERRBI v eRfigh eng
effector renoved to expose a single pivot frame ground articulated by a
f1uidi c apeicul atFIGHREE sreafiomttop pESRE}iveVieWRIT afsurgicglatapiieg and sevésbg@i | vi ew

of an alternative articulation joint for. the surgical.instr nt of. FIG 1
Gepict g a dobranpiBoVRg Graskned eof 8 Oa s SR go 8 ing i SHESH ¢ on
with a single pe\ablefdaprBgdfantidd. [0021] FIGURE 8 is a bottomright

perspective exploded view of the alternative articulation joint of FIG 7

I ncludi ng[O(%S]dOUblF?GPIh\_éOE isnagfrgrllt)%gg f)g\rlgpl)elctigg gie\l?vooqﬁthel éur}léicglns(iiapehng and severing

instrument of FIG. 1 with an articulation mechanism actuated by a fluidic actuation

control.

[0016] FIGURE 3 is a perspective disassembled view of an elongate shaft and

articulation mechanism of the surgical stapling and severing instrument of FIG. 1.

[0017] FIGURE 4 is a perspective disassembled view of distal portions of an implement
portion of the surgical stapling and severing instrument of FIG. 1, including the staple

applying assembly and articulation mechanism.

[0018] FIGURE 5 is a top perspective view of the staple applying assembly of FIGS. 1
and 4 with a lateral half of a staple cartridge removed to expose components driven by

a firing motion.

[0019) FIGURE 6 is a front perspective view of an implement portion of the surgical
instrument of FIG. 1 with a double pivot closure sleeve assembly and end effector
removed to expose a single pivot frame ground articulated by a fluidic articulation

mechanism.



frame ground incorporating rail guides for a lateral noving nmenber (T-bar).
[00221 FIGURE 9 is top left perspective exploded view of a further
alternative articulation joint for the surgical instrument of FIG 1,
including an alternate solid wall support plate nechanismincorporated into
a |l ower double pivot link to support a firing bar and including a rail

gui ded | apeplal | y FhOUIRAG7 rsepespectfvie- desail) view @28 ltérin@iiREariGulagorgjoins for the

di agrammatic view aof. gn alte rticul ati l.ocki n mechani sm for the
surgi cal i nst r e ipftrsmeat SF PRty fpiori aloubl mu e e T e s
expose a backl gradinid pdsisien sameckidgl®aivot famagtsymat i ¢ articul ation | ock
engagenent an i sengagenent. [00241 FIGURE 11 is a top diagranmatic view of

d

ddi tigpal al ' tjcul.ati hanj sm for t ical
st ruenbialy ) ETOUREY B PdoRrifls RPpslREGAPIOR Ll §1Fe AR g f cat ures
that engage dugtit@atiGCioiRAHFIG. T meMdaly LAshbed Hio6tisY fixddWedHof beAdmidahdias an

alternative T-bar and frame ground incorporating lateral gurdance for the
surgi cal i nst rigragraynd magrparatifged @pides urdatesal impwig mgmbeaddi-bardnal
alternative T-bar and frane ground incorporating |ateral guidance for the

sur gi cal q'mst r ungnGURE §1sGop Jeft @&%Zﬁvfémd%w of afilritel ak&RathRY Spective
e

di sassenb view of an alternative articulation nmechani smincludi r]g a
doubl e pi vot i ngtitylanen i demthy sergirabingigmentifvdoi hgndpdisges apmatesoidsendl y

for the surgicgl,instr nt FlLG. 1. 8]. Fl 15 i f tr.om
per spect | ve v Lot SYPHORTER st inimartf T 81 Riciob Bl ol ish aboh
[ 00291 FI GURE flfing baranll imuhiding & saEgditsElaverally mbviag nedniter (@tbare | npl enent
portion having a nultiple pivot closure sleeve assenbly for the surgical

stapling sevesj [str nt of ElG. 1. -DET. - | P OF THE
AVENTT OB ey v ERCTRE R BB i Viet s 5 1S et s
wherein |ike nuegtaalssn fbe e firgickentampaneNFIG. 1twitlpd glosulte sldeee agembBl Vi ews,
FIG 1 depicts a surgical instrument, which in the illustrative versions is
nore particul afempved gQﬁ@Oé%m bagkiadingflisangages bamigr putematisariculatign lackat s
capabl e of pr a&ltgiag&g&lttaggdggﬁéh%gmggpefi ts of the present invention. In

[0024] FIGURE 11 is a top diagrammatic view of an additional alternative articulation
mechanism for the surgical instrument of FIG. 1, a spring biases rack on a T-bar with

locking features that engage due to backloading from an end effector.

[0025] FIGURE 12 is an alternative T-bar and frame ground incorporating lateral

guidance for the surgical instrument of FIG. 1.

[0026] FIGURE 13 is yet an additional alternative T-bar and frame ground incorporating

lateral guidance for the surgical instrument of FIG. 1.

[0027] FIGURE 14 is a left top perspective disassembled view of an alternative
articulation mechanism including a double pivoting frame assembly and single

pivoting closure sleeve assembly for the surgical instrument of FIG. 1.

(0028] FIGURE 15 is a left bottom perspective view of the alternative articulation
mechanism of FIG. 14.

[0029] FIGURE 16 is a front perspective view of an alternative implement portion having
a multiple pivot closure sleeve assembly for the surgical stapling and severing

instrument of FIG. 1.



particular, the surgical stapling and severing instrunment 10 is sized for
insertion, in a nonarticulated state as depicted in FIG 1, through a
trocar cannul a passageway to a surgical site in a patient (not shown) for
perform ng a surgical procedure. Once an inplenent portion 12 is inserted
t hrough a cannul a passageway, an articul ation mechanism 14 incorporated
into a di PETAIRED DESCRIPATON ORFHE ENMENTIONof the inplenment portion 12
may be renotely articulated, as depicted in FIG 2, by an articulation
control 18. An . i inthe illustrative version as a
staple applyi ggagléeg;e%ﬂggsaqﬁg%fag'al |y attached to the articulation
mechani snedd.. ThIsrning enthe@rgwings, whereihilikg nuherals démotd Blte ampupehiani sm 14

thereby articulates the staple. ap ing assenbly 20 from a |ongitudi nal

axi 5 of the ol Grienau e e viesdo Gl Cerioh S8R FRGHITy MHEDE tvant ages
i n approachi ngijheane vefsfifsds Aidsd ﬁa?ﬂclﬂélw §s1frgfcal 8 fls'and s@ﬂﬁlin?_tiﬁ‘éﬂ'dn%t
approaching tissue ot herw se obstructed ‘by other organs and i ssue, and/or

al | owi ng an enbih sl pecapable ©f pustiting teedurigie bedefins df Hid praseat wivetiathén st apl e

| yi mbl y 20 £i 1 . rent . Handl e.. [00311.The. i cal
PG Lt ool 1 ng. ol ey oL R et SV bR 15 2o B ol ©°
proxi mal |y conms@hReldey ithe b TBBiERB FIDIT HESugh?a f6¢ar RamGlpaisadeay té ni g,

articulation, closure and firing notions thereto. The handl e portion 22
includes a pis¥giralgie pn 2 patienhrd shpwwHorpefaminga syrgiggeproggiure Qricgenal | y

and proximally. drawn by ..th Linician tQ C cl 1D r_.closing, of the
st apl e appl yi nlénpé ‘E%“r%t??g{/“%ﬁ fimﬁﬁftﬁa ﬁlémfg(r%i agfgagﬁﬁﬁga?sggévgrg/, grm%blfa%lggr d of the
closure triggetmecfanafdl4 mcpiposdtéd inyo dﬂi@t&ﬂr@’ﬁonbb@n elonpateiskdft 1®ofthese t he
stapling and severi n% of clanped, tissue clanped in the staple applying
assenbly 20. THementpprtion I Bay beremgtely aigyiated as depited spbl@ s 89200 rel ease
t he cl anped cl . 'glgl% 6, . : f the
cl anped ti ssu%ﬁaillﬁté&{%n I Eeliejoprﬂ% ?Tﬁw;efgé%'rbzlé ?ﬁtﬁﬁﬁﬁtgggh%ﬂrg%féaﬁ%ﬁgﬁﬁ%gé%’lg
coupl ed for noappigng asseinblyt 20 iedistalipbachbditd the Gritonlatioh atezhbmiemsaThus] 6 and

the articul ated staple. applying .assenbly 20 about the |ongitudinal axis of
the shaft 16. Wﬁ@tﬁﬁﬁmcgﬂgagﬂ?eo%ﬂ atéﬂ%gcmﬂém%@e@%ﬁam%gﬂ? ? slepleon
handle 34 to [ i i TR i pt in FIGS.
123) ahoul d by B b B o O e b e g cermbl y
20 may occur tangledlgfasi#ion may have advantages in approaching tissue from a desired angle for

severing and stapling, approaching tissue otherwise obstructed by other organs and
tissue, and/or allowing an endoscope to be positioned behind and aligned with the

staple applying assembly 20 for confirming placement.
Handle.

[0031] The surgical and stapling and severing instrument 10 includes a handle portion 22
proximally connected to the implement portion 12 for providing positioning,
articulation, closure and firing motions thereto. The handle portion 22 includes a
pistol grip 24 toward which a closure trigger 26 is pivotally and proximally drawn by
the clinician to cause clamping, or closing, of the staple applying assembly 20. A
firing trigger 28 is farther outboard of the closure trigger 26 and is pivotally drawn by
the clinician to cause the stapling and severing of clamped tissue clamped in the staple
applying assembly 20. Thereafter, a closure release button 30 is depressed to release
the clamped closure trigger 26, and thus the severed and stapled ends of the clamped

tissue. The handle portion 22 also includes a rotation knob 32 coupled for movement



10032] It wll be appreciated that the terns "proximal" and "distal" are
used herein with reference to a clinician gripping a handle of an

i nstrunment. Thus, the surgical stapling assenbly 20 is distal with respect
to the nore proximal handle portion 22. It will be further appreciated
that, for convenience and clarity, spatial ternms such as "vertical" and
"horizontal" awgh tieedioripatesshaft\liotth rotetephe shaftol 6tdnd thie anticuigeed skipleeapplyingur gi cal

instruments are used .i.n, man ri ent.ations d sjtions, and the erns are
not i nt ended TEHAY ORI e S s Se e hoBts ot oF prndf pariepad sl

mul ti-stroke hapies PRFiAE Ritradhod RAndld 14 Ws8sCarettdclRy b THimdNHechafiV@r(h&g
instrunment 10 of FIGS. 1-2 is described in greater detail in the co-pending

and conmonl y- odapisted inE1GSad €9 sheylpbinding anqurne that epenigFhesapE RAPYINGG

| NSTRUVENT | NCORP NG A MILTISTROKE FI RING POSI TI ON | NDI CATOR AND
RETRACTI ON NE%%\'@KA%t@y WA eéer?ggéhelton IV, Ser. No. 10/374,026, the

di scl osure of which is hereby incorporated by reference inits entirety,
wi th addi®ginal ftesdresappeasiatedithiabthe serma s prossoall’ Bad “distak] are usds hesein withi t i -

stroke handl e rtiaogn 22.advantageous| upparts_appli-cations with high
T ne o e oo R ATMANBHHE Diaba Rt BRistn ARl s RF Syrbichl il
present i nventisembIgRo is ORI Rethatsedt t5ithdnbre prokiftal HandIK portidHR. Rill@scr i bed
in co-pending and conmonly owned U. S. patent application "SURG CAL STAPLI NG

| NSTRUVENT HAVuRiter appresiiddthat, §m qqavenignoganGelanty, spaialtsroy sqenas“vegical”

Frederick E. el » I 1o SR , Ser.
No. 10/ 441, 632a,%lat ﬁéﬂ?o |t%cFgésﬁslrgg%%ﬁ‘eﬁim&@h&?éaﬁggh%baﬁg‘svﬁlg%‘r]%%rat e’dJu %&{r?ef erence
in its entir etiystrm@iteaenisean hamnor{entdtionshad posiridispngiahesesbrafs aranot st apl e
appl yi ng assenbl y),. {9003_41_ In FILGS. 3-5, the inplenment portion 12

advant ageous| ynieRgest {pdediaitinggad ahgolyis| ¢ actuati on notions of | ongitudinal
rotation, articulation, closure and firing within a snmall dianmeter suitable
for endospmpi c ard illagedtios eapliictrpkohadiy gstion D2 fatthphagrpldtypling addsenbl y 20
("end effector”) has a pair of pivotally opposed jaws, depjcied as,an

el ongat e chann¥Veuns wstrpment JORSEIGEy 1-3iit a%sﬁahedamrfat@rzd%f leshe qo-pending;)

0B oo O oS R0 i SRS NS A gt e

44 (FIG 3) roiNSTRIGMENT INCORPORATING A MULTISTROKE FIRING POSITION
INDICATOR AND RETRACTION MECHANISM” to Swayze and Shelton IV, Ser.
No. 10/374,026, the disclosure of which is hereby incorporated by reference in its
entirety, with additional features and variation as described herein. While a multi-
stroke handle portion 22 advantageously supports applications with high firing forces
over a long distance, applications consistent with the present invention may
incorporate a single firing stroke, such as described in co-pending and commonly
owned U.S. patent application “SURGICAL STAPLING INSTRUMENT HAVING
SEPARATE DISTINCT CLOSING AND FIRING SYSTEMS” to Frederick E.
Shelton IV, Michael E. Setser, and Brian J. Hemmelgarn, Ser. No. 10/441,632, the

disclosure of which is hereby incorporated by reference in its entirety.

Implement portion (articulating elongate shaft and staple applying

assembly).

[0034] In FIGS. 3-5, the implement portion 12 advantageously incorporates the multiple
actuation motions of longitudinal rotation, articulation, closure and firing within a

small diameter suitable for endoscopic and laparoscopic procedures. The staple
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attached to the handl e portion 22 over which a double pivot closure sleeve
assenbly 46 longitudinally noves to inpart a closing and openi ng
respectively to a distal and proxinmal notion to the anvil 42, even with the
stapl e applying assenbly 20 articulated as in FIG 2. 100351 Wth
particular reference to FIG 3, the franme assenbly 44 includes a single

pi vot franme gpplynge d8emhlys2d (§endkefieckor@nichsiaspasmafpaedaltyoopposed pvas depictédiob

32, with a right al f shel | t.her eon shown . in FI. ul.d .pe
appreci ated a aﬁraf}fﬁ]?f’&latee%mbeﬂ QB H’@Hl %P%g@ﬁ% aEi‘%‘S@é“‘QEé%ﬁ%‘F%ﬁt- Agj,]%é%ef;faﬁ?réal ly
of a closure sindajlgiping 8bthedvil 8DGOHRAIGRAteldA@Nnd) 4044 4BRieved By Wongith@inallpne
ground 48, passing further internal I% to the handle portion 22 to engage

cl osure conporfdnpertingdhe elprasty chanael 40orith ¢ Gameassembly 4 £F141 8) rotatinglysur e
s| eeve assembl %gzgﬁed ) tﬁ%ﬁacn'ﬂﬁeaéortignﬁ’ 2? fl)v&twﬁig}? a %Qﬁ{: gRJot Cl%gurgfsletebeeast%slﬂglw €

strai ght tube provides a ¥o ing éngagenen su conponen

Engagi ng COme&lﬂhgitlﬂﬁndlly&noW@ttdiﬂlﬂdh k 610bing 2n¢p apénindrespeivelyl toaglistalandal
slot 56 on a proximal portion of the straight closure tube 52 to e,ng?age an
aperture 58 prRsRximal mptionde theawmud 48ne‘teﬁlehtgﬁétap@ra@awgmsemh'é 2056 Hated nal
slot 56 is of suyffigi£nt length to allow the closure |ongitudinal
translation of the closure sleeve assenbly 46 at various rotational angles
set by the rotation kngb 32 to the closure sl eeve assenbly 46 and the frame

ground 489351 003&Yithrpartiglanieterenceia G 1% thefsepe assepily 44 m%h@e%ﬁmsw Pyt

S fil iy A _ th
nandi o por t1 or 980 pisRfla 3B AR peohBhitah? R SheRBEPGTRe kM RO DR RARE S |
62 al ong t he |ahfxhellddnkdreaestosm ind@Go3. It slmuld berepprepiaedd pdBimahenddif sheal

portion of the fra round 48 includes a firing bar. slot 64 along it

Dot t om ¢ hat - CGHA TSHESSHTED (ROPEHDETIGY! LHERTR g e 03 51 AEPBRsahe
I'ongi t udi nal | yorh&iah$ bAd §5thk @rahﬁegrt)hr{d £ pB&in Rheﬁﬂteﬁmﬁg'tB%éJl%aleﬁibrﬁkm’"ar diy
projecting proximl pin 68 that” engages a distal end 70 of the firing rod
60. [00371 TheZdtoemgagesclesuad comporenis{oottshown) theuloagitwhndlly translatetbe slosurg a

t | i ity 72 teral t] icted ir i stal
bor t1omof ¢ neTrege anieBm R NbiA sduia o R Bronttratsaf Of W UG pirlptflabel thi o
the rectangul a37 f86iey frdtattriyédgigeident Ife@@oh%b%ahéms.m@ggdg bmpbndn@y &f the1d

e

right baffles 76, 78. An articulation actuator 80 slides |ateral Ih/ overtop
of the bottomotatpaknak a2 pgss thjough ddansitudinal Beteo0n 3 progimal gportion of the

straight closure tube 52 to engage an aperture 58 proximally positioned on the frame
ground 48. The longitudinal slot 56 is of sufficient length to allow the closure
longitudinal translation of the closure sleeve assembly 46 at various rotational angles
set by the rotation knob 32 to the closure sleeve assembly 46 and the frame ground
48.

[0036] The elongate shaft 16 supports the firing motion by receiving a firing rod 60 that
rotatingly engages firing components of the handle portion 22 (not shown). The firing
rod 60 enters a proximal opening 62 along the longitudinal centerline of the frame
ground 48. The distal portion of the frame ground 48 includes a firing bar slot 64
along its bottom that communicates with the proximal opening 62. A firing bar 66
longitudinally translates in the firing bar slot 64 and includes an upwardly projecting

proximal pin 68 that engages a distal end 70 of the firing rod 60.

[0037] The elongate shaft 16 supports articulation by incorporating a rectangular

reservoir cavity 72, one lateral portion depicted in a distal portion of the rotation knob



left and right flanges 82, 84, which are outboard of the baffles 76, 78,
each comunicating laterally to left and right push buttons 86, 88 that
extend outwardly fromthe respective shell halves of the rotation knob 32.
The | ateral novenment of the articulation actuator 80 draws left and right
flanges 82, 84 nearer and farther respectively to the left and right

baffl es 76, 782 @pestain ogmpganherst74ltkedttresided withgithe re@asgutar resdpvaiccaity 720, 92
of a fluidic articul ation ayster194, eacg | adder 90, 92 c¢onmmuni cati ng

respectively laeratlyspared gpargaft anddight grffles Vo 8- Agrdtiswlaigyactptrddyewnay s

96, 98 that i ngyj BT R ESRORE & ] lief doviehr | ting
bl adders 100, rklhtggg l&_tréﬁ%’l%@[rfg? ogpt)lg)ose g{n(?flﬂ%aa%&gw zg{t P‘)l/ 1gsi(%/oot ar&ri-la?fgrhuyl%&o t he

articul ation ntefthadiight flahgef 82,381 whitdh dre autboard of i haffles 791785 eaghns t hese

fluidic actuations hy .ingludin op, and istal rec ed tab] e 106, of the
frame ground 4%’%‘6’?1){%% ﬁteFaélé’ﬁBZ%é ?Iﬁie“ ql_tlB_Pg‘ %‘HE"%‘&@ES&S Ee’@%"dla(?’rﬁwﬁr Yuat i ng
bl adders 100, ﬂ&%-tthé@peEtib@Ehelﬂfhl@s%‘?t&' rofhiBa kMot %.'T’&Slat'épdl’ﬂlév@ﬁlentr &apssed
tabl e 106 between the actuating bl adders 100, 102. Proximal to the T-Bar

104, a rai sed #steulatégn adtuntarB) drewa ldfiganddight 8peges 82584 vearer and fprtksrent i nwar d

expansion of the fluyi assages .96, . -Lhe, frame assenmhl v, 44, h a rounded
top frame coverlﬁépe(:é‘f)‘gxg? ?‘eiiigg?i%htﬁa?tﬁeésigog%r°tp8%%8$ agﬂggfl%(%ﬁléd Bgﬁ@tund 48,
preventing verfesérabir BB 90192 6 a flligicldrtiditatRASTHGRSIH CachHadded 9a.092uat i ng
bl adders 100, 102, as well as constraining any vertical novenent of the

T-bar 104. |n ¢eammericating respeetivalnaed distally ta ket andaight@yid oadvity @fs that enabl e
it to also prosals%a efiycée gk it 'c81%§1'uﬁ%8 irﬁ%’o%&i wit‘ﬂeléqrfgé_?ﬂggt L0 greater

detail bel ow an articul ation mechani sm 0391 A

distal end ("ratlatihg bladdeds 100100 ae latRAopnBages ateralpy piobt £ TRa0X 04781 thy
directed gear sgﬂmant 115 of an articul ated distal frame nmenber 114 of the
articul ation ¥HHeHaensmeehenismhl4rti cul ated cl osure tube 116 enconpasses the
articulated frame nenber 14 and includes a horseshoe aperture 118 that

engages t{p@sianvi Thé Framd adsunitle 44 Rbiiaidghése tfRigdigrattatichsibgringlddibgawseand he
closure straight tube 52 and articulating closure ring 116 over the

articul ati ng nt¥Abisresseditebled0oithrframp giaundA apor midkTesidehe Shidrastpsghen
e 3ot 0 ARy YL S b A Sty L8 i gt o
havi ng 9. recessed table 106 between the actuating bladders 100, 102. Proximal to the T-Bar

104, a raised barrier rib 108 is aligned thereto, serving to prevent inward expansion of

the fluid passages 96, 98. The frame assembly 44 has a rounded top frame cover

(spacer) 110 that slides overtop of the frame ground 48, preventing vertical expansion

of the fluid passages 96, 98 and actuating bladders 100, 102, as well as constraining

any vertical movement of the T-bar 104. In particular, the frame cover 110 includes

features that enable it to also provide an articulation locking member 111, described

in greater detail below as part of an articulation locking mechanism 113.

[0039] A distal end (“rack”) 112 of the T-bar 104 engages to pivot a proximally directed
gear segment 115 of an articulated distal frame member 114 of the articulation
mechanism 14. An articulated closure tube 116 encompasses the articulated frame
member 14 and includes a horseshoe aperture 118 that engages the anvil 42. A double
pivoting attachment is formed between the closure straight tube 52 and articulating
closure ring 116 over the articulating mechanism 14, allowing longitudinal closure
motion even when the articulating mechanism 14 is articulated. In particular, top and

bottom distally projecting pivot tabs 118, 120 on the closure straight tube 52 having
9.



pin holes 122, 124 respectively are longitudinally spaced away from
corresponding top and bottom proxinmally projecting pivot tabs 126, 128 on
the articulating closure ring 116 having pin holes 130, 132 respectively.
An upper double pivot link 134 has longitudinally spaced upwardly directed
distal and aft pins 136, 138 that engage pin holes 122, 130 respectively
and a | ovverddcmtnlhelepiéﬁh]EIZMirn&pe&tfzbémas ld;fr(gintﬁd'maﬂy npdcieg awapﬁwedcaimmmhmg y
projecting dista aft ns t e pi ol es

Peopect i vely. PpaubPetfie hrobmiearcisetire piveLised 125 i2ean e Syialaliog sy  ng
closure ring Iif i1% R pih Bbles @BOABCadspeBi R AtuiFHer dblible pivot Nk usieha short
tube 146 attached to an articul ati ng attachnment collar 148 that includes

t he proxi mal | yoaglts]der@tllimga@dmwafcab irgcied dlméand@?mnlsdﬁﬁ,ynf‘tth@t engRgs Rift

cl osure tube S s t ches to
an aft attachrren czgr fﬁ%ﬂvﬁg@n?%é?w% UB ﬁe(Lebr ‘Zm lt‘l‘ge“‘%g? %&g t’fldlﬁ‘rﬂli};jl

tabs 118, 12C>spaa'ddaidvﬁfv€ae&llyqxf:oja¢1m"gtd1§tel ahl&fi pind M2 9BOKHat ehmurpm h¢1&e121446
engages an upvvardéy prol ecting anvil feature 154 slightly proximl to

| ateral pivot pPisspesevelhat engage pivot recesses 158 inside of the

el ongate channel 40. [00411 The illustrative version of FIG 4 includes a
dog bone (bdsnk 16Wihpaticylaovetereice toFIG1ER thearioilating/ clasuracingd 16 ¢s shoenffoane
ground 48 in a frame hole 161 and whaose proximl pin 159 rlgldly attaches
to a proxi nal “aheresicd swamErcturg I6r togineude 3 Shom tbe AP aHacHRRLtavEmAsERUl ating

t hereby provi al knife
Sl'or 163 1 -t a3k SHARAHLARIREFARRIL, foRShhe Bl ABILI6T0RT, | ¢
firing bar 66. Sliﬂnlarlp,rtlhe uthight cﬂ@uferﬁibeSﬂmmmédfmmmdngccﬂasdﬂstuhe bsa thatn

| ongi tudi nal slot, 164 for gui d| di st por on O‘i‘i e fi.ring bar a%g
Stapl e Applyi ritaghss é?&f‘ﬁ@ag rdIS? s g distally RrOUSFHiBE PAYOLIARS 4- 5,
the firing bar;&618h SitRlHoy: Slann +88be 148¢ | 4des upper
gui de pins 166 t hat er%?’ehro Sg%llﬁ%rr?wﬁ& | ot Sﬁﬂhﬁwghanv?? 42 r;(ég@%‘/sedrﬁl fy and
assi st in mai nipeandly grojbatingranivil féurerl 54 shglnlsqm‘oxnnwleo thteralny et ES6ftbatmat i on
and severing. Spa cungt bet\évee thei\ eI t‘ggat? ctha nel (8 and anvil 42 is
further mainta"feef PRV EHE ‘E 84Rs14%9 PG ?ﬁnahf pins 170 slide al ong
the top surface of the elongate channel 40 while a bottom foot 172

opposi ngl Y4l i deﬁ“hailhmgaiﬁ‘lfaevansideoﬁﬂlﬁ eﬂdacludésztcﬂrglairmd'gxkﬂéOcMmmpfoxﬂrﬁal gui ded

by a longit Udlpqg llS’?BE/rc])!canl attac els l:c]o %h%%’ra%lleog % (F 48 in a frame hole 161 and whose

proximal pin 159 rigidly attaches to a proximal undersurface 162 of the articulating
frame member 114, thereby providing pivotal support therebetween. A bottom
longitudinal knife slot 163 in the dog bone link 160 guides an articulating portion of
the firing bar 66. The articulating frame member 114 also includes a bottom

longitudinal slot 164 for guiding a distal portion of the firing bar 66.
Staple Applying Apparatus (End Effector).

[0042] With reference to FIGS 4-5, the firing bar 66 distally terminates in an E-beam 165
that includes upper guide pins 166 that enter an anvil slot 168 in the anvil 42 to verify
and assist in maintaining the anvil 42 in a closed state during staple formation and
severing. Spacing between the elongate channel 40 and anvil 42 is further maintained
by the E-beam 164 by having middle pins 170 slide along the top surface of the
elongate channel 40 while a bottom foot 172 opposingly slides along the undersurface
of the elongate channel 40, guided by a longitudinal opening 174 in the elongate
channel 40. A distally presented cutting surface 176 of the E-beam 164, which is

10.



channel 40. A distally presented cutting surface 176 of the E-beam 164,
which is 10. between the upper guide pins 166 and mddle pin 170, severs

cl anped tissue while the E-beam actuates a replaceable staple cartridge 178
by distally noving a wedge sled 180 that causes staple drivers 182 to cam
upwardly driving staples 184 out of wupwardly open staple holes 186 in a

staple cartri d@ewbmdjne ifper guﬁferpinmléﬁgaﬂdnsikidb pisﬂ&@lsevérscrainpgd tisstervehilefthe e
190 of the anv 42. A staple castr e rrpasses fr mth
bottom the ot HEPeLBAEHARNE Sercernls eptioresBls 78 by SREIETRO R redBhUT i

pl ace. The st apoah&adaties Il dridersl 82 foltam r@r%/rde@mgedwﬂlés ®asdut of ot 194
that overlies the |ongitudinal opening 17 he el ongate channel 40, thus

the middl e pi nepwardly opas staplediodrs 186 in h@tasbaoprtadg%lbctd}r hﬁéefqrnmgg agamst p00431

ana " comonty SIS BIR MRleto ol T GG pF 4l HefR Gl By 98" o0 Pending
" ARTI CULATI NG entbinph dséd-fr&hAké bditorh HﬁTd%h&YEJNiEl bh@ﬁBBﬂBAB [Mé Arthdge Prétethdid
BEAM FI R NG MECHANI SM' to Frederick E. Shel ton [V, et a filed 30

Sept ember 2004hemtie plare cThssitande eartridge sy 182 fstudsy airearwiapsily apensiofyl Mehatr ence
inits entir cf\)é{l tﬁél ﬁﬁk%dlﬁ’ h&% ngg%%%@%g; gﬁﬂe hfitt o | Hudd h@'ﬁndcﬁefé @“d
u 1 on ocC nmecha IS adv

6-8, an artic ageousl'y “1ncorpora

mai ntai n the st7ass mpide Wif (g ssgtecdriridgd@raqt1 92. desi red art iculation angle.
The articul ation | ock nechani sm 200 reduces | oads on the left and right

act uat i ngulladdense talic HiRind IBR6 1L AsriBe PATRERSSARN) BRI PGURRZAGF! G

is proximally pos et\ween "a proxi na e ar ation
| ocki ng rrerrberconil:ﬂdnlyi-rmdvdeher RaPalée Applitation W.,N@lm@mnbéARMCUDMENGn
| ocki ng menber_ 111 distall Wth artlcul ar refer enﬁ\?q}to FIG 4

paral I el sl ot SYREICABS TAPLING INSTR ENER L NGORRORAS &F&(%’%ECE& ng
menber 111 re me‘%h %Ma SkYedRt; Ecél{ gy 212, 214 on
the frame ground 48. urde ri é geg are Ir%glfu 'hahgy shorter
t han the paral S@tensﬂeoaﬁoaaﬁe did€l8suak bbHwhich mhesrahmgmcorfpora&échby’ wefereneegn titsdi nal
travel . Ther eb¥ with particular reference to FIG 8, selective abutting
engagenment of & 'fﬁ ¥tal frictional surface, depicted as a toothed recess 216
distally projecting fromthe
Articulation Locking Mechanism.
[0044) In FIGS. 3-4 and 6-8, an articulation lock mechanism 200 is advantageously
incorporated to maintain the staple applying assembly 20 at a desired articulation
angle. The articulation lock mechanism 200 reduces loads on the left and right
actuating bladders 100, 102. In particular, a compression spring 202 (FIG. 3) is
proximally positioned between a proximal end 204 of the articulation locking member
111 and the handle portion 22, biasing the articulation locking member 111 distally.
With particular reference to FIG. 4, two parallel slots 206, 208 at a distal end 210 of
the articulation locking member 111 receive respectively upwardly projecting guide
ribs 212, 214 on the frame ground 48. The guide ribs 212, 214 are longitudinally
shorter than the parallel slots 206, 208 allowing a range of relative longitudinal travel.
Thereby, with particular reference to FIG. 8, selective abutting engagement of a distal
frictional surface, depicted as a toothed recess 216 distally projecting from the
articulation locking member 111, is engaged to a corresponding locking gear segment

217 in a brake plate 218 received into a top proximal recess 220 of the articulating

frame member 114. Distal and proximal holes 221, 222 in the brake plate 218 receive

11.



articulation |Iocking nenber 111, is engaged to a correspondi ng | ocki ng gear
segnent 217 in a brake plate 218 received into a top proxi mal recess 220 of
the articulating franme nenber 114. Distal and proximal holes 221, 222 in
the brake plate 218 receive 11. distal and proximal pins 223, 224 that
upwardly project fromthe top proximal recess 220. 100451 Wth particul ar
reference to Hifal £hd proginel pingab® 2Aahit uptvatdly grijéct fideh the tep proxirhilcedess ed
position with the closure sleeve assenbly 46 renoved from around the frane
assenbly 44 am®%i t hout t he el ongate channel 40 and anvil 42. Articulation
actuator 80 is shown noved |aterally to the left to conpress right proxinal
reser voi rjoosf)l add@vitiPpartiadarexxfrattedo FI@! 6, thegdlongatd sthafti kinis depididdrin 400 novi ng
T-bar 104 to the positign sh . Thus, lateral novenment of the artjculation
actuator 80 arATTeHsd BesitioR Withitas lpsuF Heeversseredly AR FEav oo af%déhm e

pi vot. frame oreyndademsly SPiIE i ¥ibigald dhAl B Shyshol 1S haduanbROCOUS! ¥

it
al so automatically engages and 1d| sengage articulation | ock mechani sm
200. I n parti cashutqr 89 i$ sltvirenhodedt kreralbuoftbe keft28 Sompoasg right propixmalredsetvoiy

surface of the,artigul ation agctugtor 80 receives upwar ragj.ecting

| ocki ng pin Z%a‘ﬁﬂbﬁbjf‘ﬂ e’fﬂa&? idhsgér r@hﬁl‘_‘“ﬁ%“’af la_t‘ﬁ&f E(?hﬁn ﬁ'lnﬁgé%‘ﬁpllo éﬂﬁﬁ'g nmenber
111.  The engaaRiiish&vni s REdfaINBoRnEnLtthWaitituntibhactue@r 80fartichRtdsans hed
detent surface 225 provides sufficient distal novenent of the articul ation

| ocki ng menmberdigtalifrgnoe 114 elorkwige ebyu dersingle pivot frame geaindgi8psshoweghhent 217

in the brake plate 218  Lateyal venment . by an erator of t conpressi on
bor e or et dsrpl {oivar By ald i ButRRAT b iaefs ot d fa S BRRE IR

di sengages t hearfiédlation 18tk Biechaitsn DGO TR Phticulhd b tobthedndétes: sarfake27y by 218.
When the operator releases the articulation actuator 80, the |ocking pin

226 is urged byFoximal tapyriaes piofie gpiculagion actuptar 80 feeivasipmupwerdhepreiecting,

detent surfac Kin ' : . stapl e
appl yi ng assgﬂéﬁgg ggdzgﬁ{gm{ﬁg&% C[%ﬁ%ﬁ%?ﬁ&?@@@fgﬂp? %ﬂcﬁga%lf)gﬁ&rlr{\ﬁa ég@g%t 1;13 at a
desired arti cultatdnggenpas of therlodking pInRG avithimtheaoet ehtharvdthed deteat surfacat ed
shape of the proximal |eft .and. right reservoir_bladdirs,go, 92. g$0461

|
Portions of theSdreyides sufigiant distal Mevement ehihe aoicytation dacking,wgmper Hrldar er

detail in conppahye@iaedent oPthd BLERE ot sgfidit A%kn R ERA e NBTRUMENT" O
movement by an operator of the compression member 272 proximally urges the
locking pin 226 proximally, and thus disengages the articulation locking member 111
from the brake plate 218. When the operator releases the articulation actuator 80, the
locking pin 226 is urged by the compression spring 202 into the adjacent detent in
detent surface 225 to lock the locking mechanism 111, and thereby the staple applying
assembly 20, and to constrain the articulation mechanism 14 at a desired articulation
position by constraining and expanding the inflated shape of the proximal left and

right reservoir bladders 90, 92.

[0046) Portions of the articulation lock mechanism 200 are described in greater detail
in commonly-owned U.S. Patent US 5,673,841 “SURGICAL INSTRUMENT” to
Dale R. Schulze and Kenneth S. Wales, et al., filed 10 March 1996, the disclosure of

which is hereby incorporated by reference in its entirety.

[0047] Alternatively or additionally, an orifice may be provided within parallel fluid
bladders 236, 238 to control the flow rate between the proximal actuating bladders

100,102 and distal reservoir bladders 90, 92 . In FIGS. 16, 18, the fluid passageways

12.



Dale R Schul ze and Kenneth S. Wales, et al., filed 10 March 1996, the

di scl osure of which is hereby incorporated by reference in its entirety.
[00471 Alternatively or additionally, an orifice may be provided within
parallel fluid bladders 236, 238 to control the flow rate between the
proxi mal actuating bl adders 100,102 and distal reservoir bladders 90, 92 .
In FIGS. 16, 138, 2hénfaybedizedss ppewkeyresigtance2d Sharing timyngle of ariedlation,pr ovi de

resi stance to changing the angl e.of artjculation,,. serving as the orifices
or to include ¥YIEAUESTIPRO Rclnds 4 Qg TRtk Imingibeds (G 10, an
al ternate | ocki ng mechani sm 2000 of an articul ati on nechani sm 2002 of a

surgi cal w8t r ungmFIQOY an akematertedking meathaolsed2Ccbfiag aatadulatmngdedbgnismcki ng

a laterally noyl T- bar. 2006 due back | oadi ng. sl.ot 2008 .i.s located in
2 frame g ounD DS ericA VB Ehe u e AT BRIEES RYT ARG OARF B ¢ ho
T-bar 2006. A 3 ptéeffemolABat-bardionsldué &sbdcRNo 1A ¥IBi 20081i§ | ated 98 @ Fakdey
attached to the rib 2012 “deflects if an end effector 2016 is backl oaded.

For instance, giounhg0khig redeivecandrguidyisrib 2617 extensling dowm&omi thia {T-bas 280piAt ed

at arrow 2018, ,for _jnstance, its Xi .gear _segnent , 2020, ac. on a
ok 5092 of 1 ERer |dABHEARR sebioch A Hh (S8R onoR B BMcnER RNB AL DANECT 2
as depicted atdealetRv AP effddtts 201 6@ akrloadd. Forabtabéel, Bathesend effettor 2014
bends, cocking rib 2012 in slot 2008. This cocking produces opposing binding

forces, as depisdesed intheFightas depmeed femew 24 8t for nsfancedtsprpsimabees and

prevent furthe ) Syl At n J coeur . i
articulation b eéglgé{r i3(5\2:(15nagi)sclﬁ’s nta#él&l??d;itzgorq é ??}%%?3\2/% ﬂﬁ&g‘g}r{g gélgg(.)‘%ﬁ%tglr@af ter,
the rib 2016 neuckddding force a8 \diepicted at lieow-2024. THOOGe sleAdetIdnditudiaGseclidn yet

an additional articulation |ocki ng, mechani sm 2100 for a surgical _instrunent
2102 is depi ct&Y4theads, cacking FRIZOVZ immyleicd008. Bhis cocking produces,prpaung bigdinga)

force vector f t u n
end of feotor  DLGE ResPLy SRl 2955 BAL Rk IRTT 98P0 aid el e
ef fector 2106 ardcidatidd dmieding azutbephentaethatipn obHihe rattivofpnionl blatdeswun2adid thé he
| ongi t udi nal vect of th r r angle, depicted as. arrow,2114, ves
the T-bar zllolaﬁréﬁ(yi Iﬁawpﬁ-ﬁ)ﬂf@%oﬁmaﬁgﬁﬁ%ﬁgbEméc@avéase%ﬂn pudinghe Lbat o a
stiff spring 2dghg behind a rack 2120 of the T-bar 2110. Wen the spring
2118 deflects as T-bar 2110 noves proximally, |ocking teeth 2126

[0049] In FIG. 11, yet an additional articulation locking mechanism 2100 for a surgical
instrument 2102 is depicted that is normally unlocked and activated by the proximal
force vector from the 20 degree pressure angle from gear teeth 2104 of an end effector
2106 and rack teeth 2108 of a T-bar 2110. When the end effector 2106 is backloaded,
as depicted by nonorthogonal arrow 2112, the longitudinal vector of the pressure
angle, depicted as arrow 2114, moves the T-bar 2110 proximally. This longitudinal
force vector is applied to a stiff spring 2118 behind a rack 2120 of the T-bar 2110.
When the spring 2118 deflects as T-bar 2110 moves proximally, locking teeth 2126
projecting proximally from the rack 2120 are brought into engagement with locking
elements 2122 proximally and laterally aligned on a ground frame 2124 are brought
into engagement with locking teeth 2126 projecting proximally from the rack 2120.
The locking teeth 2126 and locking elements 2122 disengage when the proximal force
vector is reduced or eliminated by removing the back loading of the end effector 2106

and allowing T-bar 2110 to move distally under urging from spring 2118.
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projecting proximally fromthe rack 2120 are brought into engagenent with

| ocking elenents 2122 proximally and laterally aligned on a ground frane
2124 are brought into engagenent with | ocking teeth 2126 projecting
proximally fromthe rack 2120. The |ocking teeth 2126 and | ocking el enents
2122 di sengage when the proxinmal force vector is reduced or elimnated by
renovi ng the back |Daable@ivit ClosurerSlecttaadtSingle Pivot FratheaGtamidg T-bar 2110

to move distally under urging fromspring 2118. 13. Double Pivot C osure

Sl eeve anémgpmjﬂ"é’“Pi vot Frame Ground Conbination. [00501 Wth reference to
FIGS. 3-4 and 7, the inplenent portion 12 advantageously incorporates the
doubl e pimt) cl oWitlerestremaeatodIG8NB4yand &, thedinpleatent pordiondRladvamageshisly es over

and enconpasses a single pivot frane ground 48. These chani s and_ their
operation will mﬁ‘&f\RPf_B‘ée%d‘é"sf@?‘}\{’gf‘eE!VPhH_gW? H%‘?V_ed’é%eé‘i‘h_TY 43#@%%*@%_ wirapsAtey ence
to FIG 7, thgahid Ed@oﬁfsp:ag’s@s g‘%ﬁl?%i@{i@ fldind grogﬁ’cphg.t”ﬂ{%sé PheRan@intd 4rdl tAdied

state with the closure eeve assenbly 46 Tetracted proximally to an anvil
open state. Wdagerdtioa vaiiviow B2descyiiead, in Aarthes tdetai. Bitht fastiauldrireference onFKo17t r ol

18 causes the articulated closure ring.116.to i vot ~about.the upwardly

di rocted di ot dn pHtizBes mEhaRtRIA LSprs icPenbeniSed o ich e AB et vel
of the upper 3sll'é1:vle@!&hb@ﬁh’@}&ra@ieﬁ%}oﬁhﬁﬁw&ad éM%p%ﬁ%tatelWi;th fﬂ%&myﬂ gane
ground 48 pivots around ‘a single pin, depicted as the proximl pin 157 that

joins frame grenendachgtion ofithst axticulatzanecomtrab by causes thgvarticulated clesyire ring 1 bpen,

the proximal pin 147 of fra round .48 i.s igned with the distal. nost
et tPon o gt b Re sab A, Grrditaa) oif 12 ot SR AfedeiRaL iR
sl eeve assembl ym248spetively opﬂféil%)b@ﬂ:lnﬂgo@éﬂ dObleansHt didsued finlg 13ad14mtrati on of
the staple applying assenbly 20 while the anvil 42 is open. \Wen the

c: osure sl eevef:]m%mngl 48 pivoss Frovedia eirgheaxin,ﬁepi@tegiaséhe prawimal papl ¥ '(bé'ﬁd, t he
t i ! 5 i t
closure stral l%ohls AR %{éuxi‘a‘l)kgse?o st ﬁim%/ 31%813)%% ! L {] ?Vﬁthﬂ{e%@ﬂ 4§%£§@gh% e

articul ated clostre T1 noves di's e arti cul i st al

frame nenber grddin@Xbih B ofifgatt Svupd ¥®1s diighédwitB4he didldl mbstadosiviov @f upgerpi ns
136, 138 and 142, 144 on links 134, 140 facilitate engagenent wth cl osure
strai ght tube @ lawer danblg pivetdinkg 18fok40raf the ¢lgsura sleave asprmblyA8. Lihiged t owar ds

(he 9ot S L oy MBS BebeHb b i Sl A
the anvil 42 is open. When the closure sleeve assembly 46 is moved distally to pivot
anvil 42 closed, the closure straight tube 52 moves distally about frame ground 48 and
the articulated closure ring 116 moves distally along the articulated distal frame
member 114 axis as urged by pivot links 134, 140. Dual pivoting pins 136, 138 and
142, 144 on links 134, 140 facilitate engagement with closure straight tube 52 and
articulated closure ring 116 as they are urged towards the distal closure position when
the device is articulated (not shown). At the distal closure position, the frame ground
pivot pin (“proximal pin”) 147 is vertically aligned with proximal pivot pins 138, 144
at full articulation or may fall at any point between distal pins 136, 142 and proximal

pins 138, 144 while working effectively.
Solid Firing Bar Support.

[0051) In FIG. 8, the articulation mechanism 14 of FIG. 7 is partially exploded and
viewed from the bottom, showing a solid wall firing bar support design (dog bone link
160) that offers advantages over conventional flexible support plates. Support plates

are used to bridge the gap and guide and support the firing bar 66 through a single

14.



pivot pin ("proximal pin") 147 is vertically aligned with proximl pivot
pins 138, 144 at full articulation or may fall at any point between distal
pins 136, 142 and proximl pins 138, 144 while working effectively. Solid
Firing Bar Support. 100511 In FIG 8, the articulation nmechanism 14 of FIG
7 is partially exploded and viewed fromthe bottom showing a solid wall
firing bar supfpand gdasd givo dmgulanaejdlmtrﬂlemllﬁealbtdmﬁng)tﬁafrea& ladwanbwgbs over

conventional flexible suppqr t.es up Ia es se dge the
gap and guide‘ﬁﬂﬂp@@B%%Pfgﬁﬂ@”ﬁl ‘ﬁ%bﬂéﬁwgﬁmﬁh HWBI%Fﬁ§§ %&m8§V%#%

ground pi vot anﬁqlfetad@amggw Rua}migfﬂmv td FIRX Isbhgmél ko 433hSudésn FRRYRAifO UL
the incorporation of so i ring bars such as those shown in FIGS. 4,

8 and 9 offer sl@du%&@%@m@m&;e b&edra of frnglergmumddSFarﬁa castal‘kmfe@lcgrléﬂnd 48

i ncludes a frane n|f sl ot 02 1 hat frame ground
48 and a i st AERdIPRe T e Mh A SRg e M meBhen - AT UR el | g
distal frame ng bnblfhefﬁﬁ lb'h@66|(h&lshgwn)“t%éﬁm |F‘13£tn@ rduh@4%ldl’esdm>e@alﬁo&6 (not
shomm) t her ei n. ground 48 descri bed above includes a direct single

pi votal con necmclgﬁeswhrw singlerpivatplstoanection 87 wthidhe distel frameenembsrdd4vbhia  dog

movabl y conneded "SI GHHR oEARTEL AP sBLEK| AR BrAl Bined 520

gui des 1818, r&aBly dﬁfnbﬂbmgnfdmwlepbeén&em 1ﬁclgdl¢sdaﬁl(aﬂd sight lafbﬁél%ufdéﬁ 1818,di ng
passage of a firin bar 66 (FIG 4), [005%2] Thus, to bridge the gap bet ween
frame ground 4828ndefipng @P@baqwepnawq@ﬁ%ﬂw 1892 for %lﬁéf‘&?%@é%e\%lalﬁr&g\hﬁfl ng

dog bone 1ink 16S4pi votally attached to frame ground 48 and slidingly

attached to fra menber 114. Proximal pin 157 of the pivoting dog bone 160
is pivotally received in _a bore 1824 in frame ground 48 enahling pivotal dog
bone 160 #%2lp; votThabéqabrlﬁgfcqbetganégweemfram@tgaw%‘W andghe distah famg emkes from

pivotal —dog bﬂ'le}hje%eﬁ%ll' (?td&dd gdo\ﬁfsrllﬁﬁ%(‘! d#gtfl@y gﬂéé’éhe&ﬁ?ﬁah@gf’du%?

frame 114. Articulation appl yi ng as to an angFPe of such
as 45 degrees 48 ama slilimglyoatgichedlionfedme ﬂnemberpl Mo Psoxpmelogih r1§7 @6 chelpovaing dogi n

bore 1824 at its proximal pin 157, an tal pi 157 i des..in slot 1826
at its distal mgl §§1S4plt/6taﬁlérﬁfe¥vie¢ iith berg 1586 gin @amr%ﬁc‘@ 'gr&plvaﬁfﬂ

.to ?gﬂv are Dal f e 186 t&2pRbLatRut pOkeF I R & ARRI pih 190 %%ﬁ&@&ﬁ(va%@s bl ditiRal
dog bone 160 and is slidingly received in a slot 1826 in distal frame 114. Articulation
of staple applying assembly 20 to an angle of such as 45 degrees from the longitudinal
axis pivots pivoting dog bone 116 in bore 1824 at its proximal pin 157, and distal pin
157 slides in slot 1826 at its distal end 1814 to bend firing bar 66 to two spaced apart
angles that are half of the angle of the staple applying assembly 20. Unlike previously
referenced flexible support plates that bend the firing bar 66 to a 45 degree angle, the
fixed wall pivoting dog bone 160 bends the firing bar 66 to two spaced apart angles of
such as 22.5 degrees each. Bending the flexible firing bar or bars 66 to half the angle
cuts the bend stress in the firing bars 66 to one half of that found in conventional
articulation supports. Reducing the bending stress in the firing bars 66 reduces the
possibility of permanently bending or placing a set in the firing bars, reduces the
possibilities of firing jams, ensures lower firing bar retraction forces, and provides

smoother operation of the firing system.

[0053] In FIG. 9, a surgical instrument 1900 includes double closure pivot — single frame
pivot articulation joint 1902 shows an alternate solid wall support plate mechanism

1904 that replaces the lower double pivot link 140 and dog bone link 1812, Left and
15.



referenced flexible support plates that bend the firing bar 66 to a 45
degree angle, the fixed wall pivoting dog bone 160 bends the firing bar 66
to two spaced apart angles of such as 22.5 degrees each. Bending the
flexible firing bar or bars 66 to half the angle cuts the bend stress in
the firing bars 66 to one half of that found in conventional articulation
supports. Reduightdiringdabsupgiorty 1804, 6968 extenchepwardiyrfgorh arlewecdaubtivmiest linke

possibility of r ntly.bendin r Ia'n a inth 1r| bars
Poduces tho pelBiobarcipiesiare st 1 9E el 3814 lshabViied id

retraction forgesnd NG fof eI R bad sm;oh@rw@@qo@s tftav aé R cﬁdsﬁfeﬂﬂeeWSt em
[0053] In FIG 9, a SUI’%I cal instrument 1900 incl udes doubl e closure pivot -

single frame assemhlydPi? mavas distally o elosertho anhdénadsheive iy FiSL. &) eed i d wal |

and dog bone TEAADY 35 0pay PirdF e TRt BEER s poc BN BBt Y8ige el g g™

ext end upwar dl attefra@nlotvet dvgble Pivdtihglifk Y910 dl'scnkendi aid slqipoats ctlhe)ﬁmﬂgebaﬁléeeve
assenbly 1912. O earance 1914 is provided in a frane round 1916 far {he
firing bar sugpetiewndn&IG1909 h@&e twasrapecdhapartrhend paglgs that predipdo oge balhpfl y

1912 noves di spablyg 4 SORE s P h{ A hbl9boshown in FIG 9) and
I FOOE stolf Pfire 5020

proximally to open an ove escri bed pivoting dog bone
1812, the alternate |ower double pivoting Iink 1910 al so bends and supports
the firing bar 66 kaerald¥iemher ﬁ“ﬂ?@’leg hafigmpave two spaced apart bend
angles that are up to one half of the bend angle of the staple applying

assenbl y @634 Lat 8vith fuMhebferChdede FUECHAeR andbrightQpovhld ﬂ&ﬂigesflens h@ao l’oﬁftlﬁ ence
to FIG 9, left and right upward flanges 1918, 1920 on .the rou
1916 i ncl ude dFQRHErOHA 1%%5@1‘3]#&!3 dF%‘%léP‘éPr%iﬂﬁaldﬁﬁefPéﬁ"“l&EQes 11?@%412%{ atppag%

laterally thr t: inding in
an articul ati gﬁﬁ%élgﬁgﬁ%ghﬂigiﬁl ?isbaﬁg%g?ﬁ%tkl lhﬁg ﬂz‘%%&a%&%hng T-bar 104
advant ageousl| yarliadatichernechad3uel $2i8| Ak ahetherd exgnnlpthemlEEB 7 HetT-bat H¥dal | y sl i des
within a dovetail channel ur.t her . xarrpl e, in

FIG 12, a raiyantaggoysl 19@91113%2%5%@ atgwgawde i%%thag afeée‘LM ghdgs Wi‘ B a
rect angul ar S'&Jveéaﬁ%ﬁaw pgjtizl gogme@m&a TAS94Q. ﬁ.u-‘[f?erfe'iﬁltnpfer il A&} bt lafed

non- bi nding | ate trans di sta and proxi mal ateral bearing tracks
each incl ude aib E83demt a fremplgusuaidi 1996 of rebaivéd Wthini avgstad@A4r, sldIP88 formed in

a T-bar 1940. To further facilitate non-binding lateral translation, distal and proximal

lateral bearing tracks each include a respective plurality of ball bearings 1946, 1948.

As yet a further example, in FIG. 13, a plurality of frame lateral grooves 1950-1954

are formed in a frame ground 1956 with corresponding T-bar lateral grooves 1958-

1962 in a T-bar 1964. Slide rollers 1966-1970 reside trapped within respective pairs

of lateral grooves 1950/1958, 1952/1960, 1954/1962. These are by no means an

exhaustive list of lateral guidance members that prevent unwanted cocking or rotation

of the T-bar 1940.
Double Pivot Frame Ground and Single Pivot Closure Combination.

[0055] In FIGS. 14-15, an alternate frame ground and closure mechanism 2200 includes a
surgical instrument 2202 that includes double pivoting frame assembly 2204. In
particular, a frame ground 2206 is connected to distal frame member 2208 by a dual
pivot frame dog bone 2210 having a proximal pivot pin 2212 pivotally engaging a
proximal bore 2214 in frame ground 2206 and a distal pivot pin 2216 engaging a
distal bore 2218 of distal frame member 2208. A guidance slot 2220 is located on the

16.



As yet a further exanple, in FIG 13, a plurality of frame | ateral grooves
1950- 1954 are forned in a frane ground 1956 with correspondi ng T-bar

| at eral grooves 1958- 1962 in a T-bar 1964. Slide rollers 1966-1970 reside
trapped within respective pairs of lateral grooves 1950/1958, 1952/1960,
1954/ 1962. These are by no neans an exhaustive |list of |ateral guidance
menbers that purelesside efidogrfoad 22 dE Kirmige guidance af & €ining Ghr 66 ot shewn IKHGS. Doubl e

Pivot F G d. Si Pi vot | e Conhj nati 055] |n FIGS.
Ta 35 on al t el PR Sl ASh it oS T BRbotior o e Shokn o
surgi cal i nstrienhticieO&nt %%uxierf%gmé t&leubld@%ﬂaé ¥Rb1E BlichlAtRIiASISRIEY ¥ 2204,

In particular, a franme ground 2 is connected to distal frame nmenber 2208
by a dual pivoemberaddd8dog Halegre@ 2mglehad antgpuhtesifomaddg pined21pitmhaPthat

pi votal |y engagi r oxi . baore 2214 in fra ro 2 an di st al

Dl Vot "pi 225 6ol SomsB g Reina bep 66 & SeBregnd et ok B aREE P 3
gui dance sl ot g3ddd dpart! M@ dbeinsdN thb Bededits kRsLivde of dog bone 2210 for the
gui dance of a firing bar 66 (not shown in FIGS. 14-15) therein. Knife slot

2222 is | ted ipn. distal frane nenber, .2 . hown,. articul ation.of. the
closure 1019 2230tk MR G RD G20 i B ER by SRV GRISSE 2008
to a 45 degre&h@ﬂ@hlﬂe?%yiﬂgﬂbﬁg‘ﬁ of ¢ fanRIBschittly R00L adodbimddatdiatsilohgditinal
angl e. Consequently, firing bar 66 is subjected to the two shallow half

bends that ar eclogisagetionphs shoayid a slnsaierisbashalt2286 hane elevis 2228 abe distabend.

[ 0056] CQuterno I re .s|l epve as Ly 2224 | j ent | |y one
Lovor) s or Cles BIKICHONETY EnBRRE IR A68Te HiRe 210 Ti60Ee hifle 59l
acconmodat es i proxinfil @edrixd3Ddbrmedl 43 \istal ¥RE afd pin/ 39 1l neugpeib e
shaft 2226 hasp axcl e\gi sr 2228 rgtl a distal end. P d ev@%%ﬂ%ﬁi@ﬁ%ﬂﬁgl |y

engaged with atagg 3if ef deviy22583ud dopstpan 233%enzee® witha lowesiteng a0 ofear
2232 formed at cl%g%ﬁaﬁz{%&dzﬁ@qn Ble'hl%\%%gzz%' L0k faYerQ%%Sn%@%ir?srkzuﬁ RE§ __tang

2236 of clevis ower arm engages wt wer tang 2240 of
clevis 2228. Hdidably224ch a T-Hdn@244 therein BP&AFagepoikitgal lgahe2 232 dfiheledssupe risg 2243
and slidably agttach a T-bar 2244 therein to engage proximl gear 2232 of
the closure riﬁ@o- %g%rhlwﬁ!@fgvatﬁm%fw%?%%q eseRgduERied RNy “adé’é‘?t&&‘?r@%térsed

si ngl e/ dual pi ypked It fRgreviGAN §0kribEPRbLMARIH THaPLEShY aemate R

mechani sm Thatdhl Z‘ﬁ t he aIF?ee‘?lnat egcl osure e e © e
mechanism has a single pivot and the alternate frame ground has a dual pivot, unlike
the previously described dual pivot closure mechanism with a single pivot frame

ground.
Laterally Moving Articulation Mechanism

[0057] In FIG. 16, an implement portion 2412 for a surgical instrument 2402 includes
multiple pivot closure assembly 2204. Outermost closure sleeve assembly 2424 is
attached to a closure tube shaft 2426 by a flexible closure joint 2425 that encompasses
a single pivot frame articulation joint (not shown in FIG. 16). Alternatively, a flex-
neck type frame articulation joint may be encompassed. The multiple pivot closure
assembly 2446 is laterally flexible by having left and right vertical slits 2427, 2429
formed into a resilient material (e.g., polymer, silicone). Top and bottom bands 2451
of material maintain longitudinal length of the flexible closure joint 2425 and transfer

a firing motion.

[0058] While the present invention has been illustrated by description of several

embodiments and while the illustrative embodiments have been described in

17.



mechani sm has a single pivot and the alternate frame ground has a dual
pivot, unlike the previously described dual pivot closure nmechanismw th a
single pivot frame ground. Laterally Mowving Articul ati on Mechani sm[0057]
In FIG 16, an inplement portion 2412 for a surgical instrunent 2402
includes multiple pivot closure assenbly 2204. CQuternost closure sl eeve
assenbly 2424 ¢omsidatabkeadetd], itds aotcthe suereion wif ehesdpptitan? 4R festrict ar inl anyividye

closure joint 2425 that epconpasses . a Single piyot, fra rticul atjon joint
(ot shoun 1 n InEhegpbe o 18 ARaTYGL P msior ek SO chodif R diasessis 81l at | on
joint may be eneaifeasTRMayiesdiNdppest 16 tiis¥ Qkilled Asthe@rt. assembl y 2446 is
| aterally flexible by having I eéft and right vertical slits 2427, 2429

f dint ilient terial 4. | .. ST . . Top,.and tt
bands 24315151 " EPEFTPIRr I B SiER BPwARS piisglariof APvbact B Bisthie o! oeur o
joint 2425 an%erréiﬁ,rﬁglﬁful% Be hpgrédistedBiat Qﬁblicﬁ@&é%nmg@wﬁﬁﬁsﬂ%ﬁ%ﬂﬁq ﬂir@s‘éﬁﬂt ion

has been illustrated by description of several enbodinents and while the
illustrative enbodionsmysbemechabiwelly deelectiibally pawerdd. consi derabl e detail, it
is not the intention of the applicant to restrict or in any way |imt the

scope of hi3e appeRGaihet &ldiE, AntraRrdabrdta sﬁggtihﬁﬂﬁﬁerﬁ%fa@%@lgé’évﬁﬁ%

nmodi fications nmay readily appear to those ski d in the art, [0059] For
exanpl e, whi | eypesmfdctating siempersohsrbecoapled taiteseiven selpgtivsaetipiesatiigs cl osed

herein, it shauld, be reci ated.that applications consistent, wth aspects
of the presentong DT PEHBR B rdtedRse Pl s AR R e od.

[ 0060] As anot her exanple, an end effector of a surgical instrunent may

i ncl ude visssilous Whapéssclaimedds:uati ng menbers that be coupled to receive a
sel ective reciprocating longitudinal notion carried by a sleeve assenbly
over an articulating shaft. [0061] What is clained is: 18. Cains 1 A
surgical instrunment, conprising: an el ongate shaft conprising a frane
assenbly and a cl osure sl eeve assenbly;

18.



an end effector conprising a lower jaw and a pivotally attached upper jaw,
an articulation joint pivotally attaching the Iower jaw of the end effector
to a distal end of the frame assenbly; a handle portion attached to a
proxi mal end of the elongate shaft and operatively configured to

| ongitudinally couple a closure notion to the closure sleeve assenbly; and
a multiple glams joint of the closure sleeve assenbly enconpassing the
articulation joint and distally engaged to the upper jaw to effect of

pi voting the. uppersurgival idstrubient Sdoirfprigirlg: | nstrunent of claim 1, wherein the
cl osure sl eeve assenbl further conprises a distal closure tube portion
engaged to t heAnERngateHattcoppgisings frameasserably apd a gesug %vae&aiﬂn@&y;t o the
handl e portio i .assenbl y
conprises an Egﬁgg%gﬁgb?h&hﬁnﬁh%gmﬁbﬁﬂeﬁﬁﬁé ?Eﬁ“ﬁkacﬁ plvéﬁgrﬁy attached at
each of two erulhsamaﬂq[t&ntjomlpyvotajlytdmddngtm lowamdjapr afitherend effezsarrte a tdisted
portions. 3. The s p instr nt of claim2, wherein the distal closure
t ube portion furFW@? %ﬁHFV§§§HngrOX|naIIy directed clevis and a first
cylindrical mefbailedrGhathchBPIcs frodfithi chitBf e Qidngile bR 3HA EPérHtl?\‘f‘el)port' on
further conprises a distally direc ec clevis and a second i ndrical
menber attached comfigared todongivdimlly gouplk aiciostreumetion @fthcbl@sum:sleevmﬂm n the
frame assenbly furth% conprlses a distal frane portion attached to the

| ower jaw and a PER rane portion attached to the handle portion, a
frame pivoting ﬁaﬁmpld lsw@ld it of Betesbund sleve asieehbl PertospaSit£the@Rulitiont he
distal and proximal frame portions and pivotally attached at the other end
to the other onioinsfandisistaffysengiageche the vRpemidw fa &ffast pbpivpergsthemppariawsur gi cal
instrunment of claim4, wherein the frane pivoting armincludes a knife slot
for guiding a firing bar. 19. 6. The surgical instrunent of claim1l1, wherein
the |ower jaw coThessgicabinsehmegaifelaimhanneteicheiciisnieecve afsepibdy fuather | dge

and the pivotally attached upper jaw conprises an _anvil presenting a staple
forming sur Fa@prises a dijal cdpurg whe pprﬁ@preeaa&@é totheanxil gnd a prpramal Hosuretube ane

assenbl y f“hﬂ{ﬁ%@ cote 4 e haﬁ‘dlgk ﬁ>'n tfh%?rﬂﬁn;ﬂg PP fbift S e st | Over J aw

and a proxi portion a
assembly comprlses an upper and lower double pivot links, each pivotally attached at

each of two ends respectively to the distal and proximal closure tube portions.

3. The surgical instrument of claim 2, wherein the distal closure tube portion further
comprises a proximally directed clevis and a first cylindrical member attached thereto and
the proximal closure tube portion further comprises a distally directed clevis and a second

cylindrical member attached thereto.

4. The surgical instrument of claim 1, wherein the frame assembly further comprises
a distal frame portion attached to the lower jaw and a proximal frame portion attached to
the handle portion, a frame pivoting arm rigidly attached at one end to a selected one of
the distal and proximal frame portions and pivotally attached at the other end to the other

one of the distal and proximal frame portions.

5. The surgical instrument of claim 4, wherein the frame pivoting arm includes a

knife slot for guiding a firing bar.

19.



the handl e portion, the distal and proximal frame portions presenting to the
ot her overl apping and pivotally attached ends. 8. The surgical instrunment of
claim1l1, wherein the nultiple pivot joint of the closure sleeve assenbly
further conprises a distal cylindrical nenber, a flexible closure joint
attached thereto, and a proximal cylindrical nenber attached to the flexible

closure joiBt. 9Thdbergiudl GiseamentvFiclaiENivhefeiCihailowé, jawthtenprises dieclbrgate bl e
closure joint conprises a Yl indrical sleeve forned of a resilient materi al
and i ncl udi Apnnek¢onigiping p gtaple eaRisidge and i vosallysatiached upper jgvwsenmpprisss an

i nstrunent, t ft conprising a frane assenbly and an
e R R r

enconpassi ng an dlngly recei ved cl osure sl eeve
assenbly; a staple applying assenbly conprising an el ongate channel, a

stapl e cartrldge n the el ongate, channel, and an anvi| plvotally
ttached o7t ho. STEAGERE! RSN Of SEISdnt A TN (Lapier Py AL L5 FPEPESREo. ¢ he
stapl e cart g frahlS iRt RAELHhY 1&%% §hd‘9 x%ﬂt@émé {)@dﬁﬁn H&édhbd)fb
attached to the elongate channel and a proxi rra frame portion pivotally

at t ached t othettandiegoaion thendistploandipsoximal framel pertjvns presentengttadieeethero a

proxinmal end of the proxi rtion and operatively configured to
| ongi t udi naPV?fia(PBl?ﬁla@dé’w n%b’uarté H%[‘%@ﬁ to the closure sleeve assenbly; and

a multiple pivot joint of the closure sleeve assenbly enconpassing the
articulation joint and distally engaged to the upper jaw to effect of

pi voting thé uppdhe plar@lcallmstrmnentsxfucgmmdl, wherstry thawniltiple pe\rcmmntlazf thewlesuse n t he
cl osure sl eeve asse further dlstal |l o e portion
engaged to. CHEvCRTTO fuehtn o Borine Bra R Tady (B ST EDER L o ne
handl e port a@ithed frerétt)] dndRl oRimadtylirdiriohl Hémbdiattatieldus @heSﬂl@@tyle closgregaiat. y
conprises an upper and | ower double pi vot links, each pivotally attached at
each of two ends respectively to the distal and proxi mal cl osure tube

port i ons. 1. ThansUialcaR kAR ATENIN®! yhbAl M hodthEbShl 1R digtaks s

cl osure tubé portion rrses’a proxim and a

first cyli ndylmﬁicalrm&velfoxazrietdaxfhedsmémemaamlaiwldchﬂlrpgl@ﬁlamllnght msuref t ube

portion further conprises a distally directed clevis
vertical slits.

10. A surgical instrument, comprising;

an elongate shaft comprising a frame assembly and an encompassing and a
longitudinally, slidingly received closure sleeve assembly;

a staple applying assembly comprising an elongate channel, a staple cartridge engaged
in the elongate channel, and an anvil pivotally attached to the elongate channel

" presenting a staple forming surface to the staple cartridge;

the frame assembly comprising a distal frame portion attached to the elongate channel
and a proximal frame portion pivotally attached to the distal frame portion,

a handle portion attached to a proximal end of the proximal frame portion and
operatively configured to longitudinally couple a closure motion to the closure
sleeve assembly; and

a multiple pivot joint of the closure sleeve assembly encompassing the articulation

joint and distally engaged to the upper jaw to effect of pivoting the upper jaw.

11.  The surgical instrument of claim 10, wherein the closure sleeve assembly further

comprises a distal closure tube portion engaged to the anvil and a proximal closure tube
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and a second cylindrical nmenber attached thereto. 13. The surgical
instrunment of claim 10, wherein the frame assenbly further conprises a
distal frane portion attached to the lower jaw and a proxinmal frame portion
attached to the handl e portion, a frame pivoting armrigidly attached at one
end to a selected one of the distal and proximal frane portions and

pi vot al | y apbraohedupled tdithediahdle posiva, the nidigpletpivert jainteofahe tlosurdiskeed and

proxi mal frame rtions. 14. The rgical instr nt qf .clajm 13, erein
Phe frame. pRVBTDIGCaTARenER B aad Ierhrcoutlegivek SRy sch gl pscgtBar - 1
The sur gi caleadstitiveranns redpectivalyth U divvhien@iplotiiRl LIBYWRE tiRVBFGEN | Ses an

el ongate channel containing a staple cartridge and the pivotally attached

upper jaw conprises an anvil presenting a staple formng surface. 16. The

surgical instru t of.claim10 rein the fr . agsenbl urt her

conpri ses aﬁgi st A FYgIE B‘S{PPWSW (ﬁ?faé’@Hgdwtﬁgre{“r@gﬁbs\?irpleﬁsgﬁﬁ fPYYBP oxi mral
frame porti @ithertbmpigd alrokifrullpANGERd BRVisIa08 a firficylihati@l] nivitbephache®! frane
portions presenting to the other overlapping and pivotally attached ends,
17. The sur ¢fiecetp apd therpipsimal élpSWémbﬁpmt,lom@%eﬁ spmpyisesadistallyddigeetediclevisi nt - of
t he closurg

LV i distal cylindrical nenber,
a 11 oxi b o An4 SRLRRRRRMAY pebbRlackBRIeRET % 00kt mal eyl i nari cal

menber attached to the flexible closure joint. 21. 18. The surgical
instrunment of claim 17, wherein the flexible closure joint conprises a
cylindrical 131 eeVidesuigiralngtrunentaficlaimil), wheter he Tme assemblyfvféearer ¢ and

right rows %{)mpM?er 2l fi@h1 fFArhd ?orti%ﬁattfth%&“ic?ih%%wéﬂ%ra%% oxiﬁﬁ[‘ﬁﬁhéhﬂﬂi’onan
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t
el ongate shaft coﬁpr|5|n rane assenb and an encorpassi ng an
| ongi t udi nalattyched lto therhghdie penminy & Gramle pewcting asmrigidly attached dt efid edlitora

including an actuatin nber; the fr assenbly conprising,a distal franme
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attached toehfg Mk Btk ohd ameframéllaﬁalproamhﬁmdin?e RibhON attached to a

proxi mal end of the proximl frame portion and

14.  The surgical instrument of claim 13, wherein the frame pivoting arm includes a

knife slot for guiding a firing bar.

15.  The surgical instrument of claim 10, wherein the lower jaw comprises an elongate
channel containing a staple cartridge and the pivotally attached upper jaw comprises an

anvil presenting a staple forming surface.

16.  The surgical instrument of claim 10, wherein the frame assembly further
comprises a distal frame portion attached to the lower jaw and a proximal frame portion
attached to the handle portion, the distal and proximal frame portions presenting to the

other overlapping and pivotally attached ends.

17.  The surgical instrument of claim 10, wherein the multiple pivot joint of the
closure sleeve assembly further comprises a distal cylindrical member, a flexible closure
joint attached thereto, and a proximal cylindrical member attached to the flexible closure

joint.
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operatively configured to longitudinally couple a |longitudinal notion to the
sl eeve assenbly; and a nultiple pivot joint of the sleeve assenbly
enconpassing the articulation joint and distally engaged to the actuating
menber of the end effector to effect actuation thereof. 20. The surgical

I nstrument of claim 19, wherein the sleeve assenbly further conprises a

di stal tubelport iTha smtg@m!;ﬁﬂtrﬁmemthﬁ"cmmu&'t vhereitetitb €lexible ¢losure juintadoimpeisesra and

a proximl tub rtio Ied t t he ha dl rtio mul tiple pivot
j oi nt of ¢ hevlinfishlecyederity Pert duatefia aﬁig@?%fmg L i vot

| i nks, eachpkiaitskitd y attached at each of two ends respectively to the
distal and proxi mal tube portions. 21. The surgical instrunment of claim19,
wherein the multiple plvot joint of the <closure joint conprises a
cylindrical gl eeve for of a reS|I|ent material and including left and

right rows of veﬁ?“é%‘lca s‘f‘?tf‘gnenﬁfomp”s

an elongate shaft comprising a frame assembly and an encompassing and a
longitudinally, slidingly received sleeve assembly;

an end effector including an actuating member;

the frame assembly comprising a distal frame portion attached to the end effector and
a proximal frame portion pivotally attached to the distal frame portion;

a handle portion attached to a proximal end of the proximal frame portion and
operatively configured to longitudinally couple a longitudinal motion to the sleeve
assembly; and

a multiple pivot joint of the sleeve assembly encompassing the articulation joint and
distally engaged to the actuating member of the end effector to effect actuation

thereof.

20.  The surgical instrument of claim 19, wherein the sleeve assembly further
comprises a distal tube portion engaged to the actuating member of the end effector and a
proximal tube portion coupled to the handle portion, the multiple pivot joint of the sleeve
assembly comprises an upper and lower double pivot links, each pivotally attached at

each of two ends respectively to the distal and proximal tube portions.
21.  The surgical instrument of claim 19, wherein the multiple pivot joint of the

closure joint comprises a cylindrical sleeve formed of a resilient material and including

left and right rows of vertical slits.
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