SURG CAL | NSTRUMENT W TH GUI DED LATERALLY MOVI NG ARTI CULATI ON MEMBER Cr 0ss
Reference to Rel ated Applications [00011 The present invention clains the
benefit of commonly owned U.S. Pat. Appln. 11/061,908 entitled "SURG CAL

| NSTRUMENT | NCORPORATI NG A FLU D TRANSFER CONTROLLED ARTI CULATI ON
MECHANI SM' to Kenneth Wal es and Chad Boudreaux filed on February 18, 2005,
the di scl osure of which is hereby incorporated by reference inits
entirety. Field of the Invention [00021 The present invention relates in

general tSURGICHL. INSTRUMENT WITH GUVIDED IEATER AN MO VENG
inserting an end effector . r, cutter, staplers,

clip applier, access devic ICOL g;m%ery devi ce, and anenergy
device wusing ultrasound, RF, laser, etc.) to a surgical site, and nore
parti culCrotsyReference ito Related Apblicatidnsunents with an articul ati ng shaft.
Background of the Invention [00031 Endoscopic surgical instrunents are often
pref err gy pver Tﬁﬂﬁkée’n?ﬁl@lentﬁ’cﬁ?&aiﬁ{értﬂé 6Hlefit Slpéﬂnﬁﬁénlz'g%%d @J.?I‘Pdt.' &;SOplh.nC' st on
tends to reduce the post-operative recovery tine a conplications.
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surgical ins i reci e of dj stal end
effector at Mﬁ%%{;ﬁ@gijb %Eﬁmﬁmigﬁﬁﬁ&%§f tﬁq{‘?nélstgfwaf?ﬁese
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di agnostic or therapeutic effect (e.g., endocutter, grasper, cutter,

stapl ers, cl ippomepatedby refercnesindts\entieety.dr ug/ gene t herapy del i very devi ce,
and energy device using ultrasound, RF, |aser, etc.). [00041 Positioning the
end effector is constrained by the trocar. Cenerally, these endoscopic

sur gi caligld of thedpyentionc| yde a | ong shaft between the end effector and a
handl e portion mani pul ated by the clinician. This |long shaft enabl es

inserti oozt 0 a Thigatsentindemicn Ratesringaddralno aingichl inseurhentg tHat diersaitatdxi s of
the shaft, therehy positioning the_end effector to a degree. Wth_judicious
pl acenent of fQnf@dpscgpispllyingeriag ap end ettertord g gr endecyftes, geashere et Staplgh

anot her troC@fin a@fiifef hckdls YRR Whe/BineRRShpy &HivEE, device, and anenergy device

using ultrasound, 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] Positioning 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



sufficient. Surgical stapling and severing instrunents, such as described in
U S Pat. No. 5,465,895, are an exanple of an endoscopi c surgical

i nstrument 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 | NSTRUVENT | NCORPORATI NG AN E- BEAM FI RI NG MECHANI SM' to. Shelton
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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
allows an endoscope to be positioned behind the end effector without being blocked

by the instrument shaft.

[0007] Approaches to articulating a surgical stapling and severing instrument tend to be
complicated by integrating control of the articulation along with the control of closing
the end effector to clamp tissue and fire the end effector (i.e., stapling and severing)
within the small diameter constraints of an endoscopic instrument. Generally, the

three control motions are all transferred through the shaft as longitudinal translations.



2. For instance, U. S. Pat. No. 5,673,840 discloses an accordion-like
articulation nechanism ("flex-neck”) that is articulated by selectively
drawi ng back one of two connecting rods through the inplenent shaft, each
rod of fset respectively on opposite sides of the shaft centerline. The

connecting rods ratchet through a series of discrete EOSI tions. [0008]
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Consequently, a significant need exists for an articulating surgical
i nstrument tMECHAhHSWHAéﬂbTﬁ &QTArHIONuAHOIHnTHEdWGHﬁIDH‘éALMSOy@ an
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reference in its entirety, a rotational motion is used to transfer articulation motion as

an alternative to a longitudinal motion.

[0010] While these mechanically communicated articulation motions have successfully
enabled an endoscopic surgical stapling and severing instrument to articulate,
development trends pose numerous challenges and barriers to entry into the market.
Conflicting design objects include a shaft of as small a diameter as possible to reduce
the size of the surgical opening yet with sufficient strength to perform the several
motions (e.g., closing, firing, articulation, rotation, etc.). In addition, transferring
sufficient force without binding and other frictional problems imposes design

constraints that limit desirable features and reliability.

[0011] Consequently, a significant need exists for an articulating surgical instrument that
incorporates an articulation mechanism that employs an articulation force that may be
incorporated within the close confines thereof without interfering with the firing and

closing motions.



Brief Summary of the Invention 100121 The invention overcones the
above-noted and ot her deficiencies of the prior art by providing a surgical
i nstrunment having an articul ating shaft attached between a handle and an
end effector that uses a laterally sliding menber in the proximal portion

of the shaft that acts against a pivoting feature of the end effector.

Lat er al Mﬂ@_k&ﬂs&y_@w opposi ng sides of the laterally sliding
menber control the pivoting to each side. This laterally noving nenber
present gooee] | ar g€hd mmenttandiveedonses thecabevenedtand othet deffriencicddf st migearts| y, a
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lateral ly sl ittt igmaiphiated eicfaaﬂzﬁlo Ib@@e’nt wlﬁbsttidiléﬂh anagledtedorgact shdftand ages of
the present invention shall be made _apparent fromthe acconpanyi ng draw ngs

and the desceefigetpbie & drsired purgigal e nrs;e@f'c@ﬁ the p@ienbAn %Cﬂagm&ntf@e%i The
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act upon respective sides of the laterally sliding member. A lateral channel formed in

one of the frame or lateral sliding member is engaged by a corresponding lateral track

formed in the other. Thereby, the lateral sliding member is prevented from being

actuated in an angled orientation other than aligned with the longitudinal axis of the

shaft.

[0014] In another aspect of the invention, expansive and compressive bladders oppose

each side of the laterally sliding member.

[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.

4.



4. [0017] FIGURE 1 is a front top perspective view of a surgical stapling
and severing instrunent shown with an open end effector, or staple applying
assenbly, and with the staple cartridge renoved. [0018] FIGURE 2 is a front
top perspective view of the surgical stapling and severing instrunent of
FIG 1 with an articul ation nechanismactuated by a fluidic actuation

cont r ol 100170019 IFIGIERIRE i8a fronktop derspedtive wievdpEasisgivhl saplingand s¢vesingel ongat e

shaft and art] i i f r.gj.cal i d.s ring
nat rument otsppAeRt B EN AR e fidGof Y ShbR PR ARBRERINES | 0 o
di stal porti diesstafle eqtridgplremevdd. portion of the surgical stapling and
severing instrunent of FIG 1, including the staple applying assenbly and
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FIGURE 6 is a front perspective view of an inplenent portion of the surgical
i nst runent ofORf 1 with a double pivot closure sleeve assenbly and end
effector renoved to expose a single pivot frame ground articulated by a
f1 ui di cearei cul FIGURE 3ries paspsive Hi3asiSibled Gidw-offad dopgitssiadidande detail view
of an alternatjve articulation joint for the surgical instrunent of FIG 1
depi cting a aBisylaiopmeshanigm of esuegical sepingandssenenngnstumentof i) 1. posi t i on
with a single pivot frame ground. [0024] FIGURE 8 is a bottomri ght
per spectdoxg expFIGURE viieapeatpdchee dishsembled wiew af distalip@tionsiof a iiplemhent! G 7
i ncl udi ng a doubl e pi voti_ng fi xed-wal | dog. bone Iir?g.k Snd .a_ frame ground
i ncor por at i ngOTRRIof s syesicel sfapling andseyPringipsiymaRh Al 4G Hr.ipglpding © FI GURE
9 is top |ef tafﬂ?{n Qg&;ﬂb\{ afHiedetoVintWaafsnd further alternative

of n

articul ation or the surgical instrument of FIG 1, including an

alternate soli wal I support plate nmechani smincorporated. jnt | ower
doubl e MOt !?EJGI{P@Eéai)g PesSPefii Y& Vg R iecsriple sRA (B &ssamply 9¢ Tg(h &
lateral l'y moying, SRQSMaflsfa%dple Sartridge removed to expose components driven by a

firing motion.

[0022] 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,

[0023] FIGURE 7 is perspective detail view of an alternative articulation joint for the
surgical instrument of FIG. 1 depicting a double pivoting closure sleeve assembly at a

proximal position with a single pivot frame ground.

[0024] FIGURE 8 is a bottom right perspective exploded view of the alternative
articulation joint of FIG. 7 including a double pivoting fixed-wall dog bone link and a

frame ground incorporating rail guides for a lateral moving member (T-bar).

[0025] 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 mechanism incorporated into a lower double pivot link to support a

firing bar and includes a rail guided laterally moving member (T-bar).



[00261 FIGURE 10 is a top diagrammatic view of an alternate articul ation

| ocking nechanismfor the surgical instrunent of FIG | with a closure

sl eeve assenbly renoved to expose a backl oadi ng di sengaged T-bar for
automatic articulation | ock engagenment and di sengagenent. 100271 FI GURE 11

is a top diagrammtic view of an additional_ alternative articulation
mechani $6 or tIHEURE 40 ésa topsliagrymmatic yiewmfen alternatesstieafion lagkdag r ack on a

T i o e R L B

ef fector.
i ncor por ati ngemmednabxpcgaiadbaddeammg diséngaged Tibanfor an®iativarticubdtioklésk 1.
[00291 FI GURE 13 alternative T-bar and frame ground

IS ty Y addi ti onal
i ncor por at i n§"E3BFPEN A" éﬁ?eaﬁ?ﬁ,e@eflbr the surgical instrunent of FIG 1.

[0030] FIGURE 14 is a left top perspective di sassenbl ed view of an
al t er natdorre arFIGHREM 1 o wpchagnarsmatingiewdifrag additionkll atepiative artigulatiome

assenbly and _singl.e ivoting closure sl e assenb for the rgi cal
hetrument. ofengien ke sirptalngRimens St B 5, B35Rg bibesd ook SRa THT ew o
the al ternat 'ldéﬁn%rﬁeétﬁfé's%dtQﬂgag%ﬁ@%“ba%ﬁldﬁ&mﬁ'ﬁ%m dftend OfRddr. FIGURE 16 is a
diagramof a laterally noving fluidic articulation nechanismw th rack and

gear segnent pi icted i.n nonarti cul ated .state. .]0033]. FI GURE 17
7 Cr oo BBy | LIRS Fangernae Jer Gn0 Brne bR neareoraits BT | on

mechani sm of gﬁlhgilce]f@rﬁﬁlgﬁf’gléhﬁﬁg-uhlewﬁé iL7. [0034] FIGURE 18 is a diagram
of the laterally nmoving fluidic articulation nmechanism with a rack and gear

t t d t I ted t 00351 Fl GURE 19.
ect onBihnt | VAIGHE: 73 fouek i B o plehieh L EARSBURE THOBREEm of
FIG 18 takel[hté}hp%]gda{ﬂcgg&tggsﬁgwal[lggaﬁﬂle&b% 120 is a top diagrammatic view

of a surgical ument articulated by at |east one |ongitudinally noving
menber that | at slide b whi ch turn | ates an end
T T ect ol ' [ GOLHRI ErEieB 5 bttt i PRRIR M Of ehAlsrahE cur g cal

I nstrunment Oﬁnﬁhﬁtloﬁ%e'cﬂarﬁﬁn iflidifiglh ab@fle pivetife frame assembly and single

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

7.

[0031) FIGURE 15 is a left bottom perspective view of the alternative articulation
mechanism of FIG. 14.

[0032) FIGURE 16 is a diagram of a laterally moving fluidic articulation mechanism with

rack and gear segment pivoting depicted in a nonarticulated state.

[0033) FIGURE 17 is cross section front view in elevation of the fluidic articulation

mechanism of FIG. 16 taken along lines 17-17.

[0034) FIGURE 18 is a diagram of the laterally moving fluidic articulation mechanism

with a rack and gear segment pivoting depicted in an articulated state.

(0035] FIGURE 19 is cross section front view in elevation of the fluidic articulation

mechanism of FIG. 18 taken along lines 19-19.

[0036) FIGURE 20 is a top diagrammatic view of a surgical instrument articulated by at
least one longitudinally moving member that laterally cams a slide bar, which in turn

articulates an end effector.



[0038] FIGURE 22 is front cross section viewin elevation of an alternative
rotary link mechanical control systemfor a surgical instrunent of FIGS. 16
or 20 for laterally translating respectively a T-bar or slide bar, depicted
in an unarticul ated state. [0039] FIGURE 23 is a front cross section view in
el evation of the alternative rotary link mechanical control stemof FIG
22 in affoditi cUFI&ERE 31 as etop{diRgrapmEtiGURK ofthe Suralcﬁbpsmg‘rt@ 120 iniasw of a
surgical ins ing a slide bar laterally positioned by a pair of
buckl i ng nerrbtaé#gﬁ@éeda%ﬂgw th a longitudinally adjustable proximl endpoint,
to articulate an end effector. [00411 FIGURE 25 is a top diagrammatic view
of the 0% cal FIGHERE dhisironsicrass gection vigre 1 dewgion et an a]é‘?ﬁlﬁté‘(ﬂ ratagy|ligft at e.

[0042] FI GUR fﬂ]@?f i havi ng
an electr orre%e%gﬂl%l ?gtltg@asgétart Icu a%ll%%lnh%agin Jnt ?f algiladsr %br}?%l(}%gé m’tFl GURE 27
is a top di agaastmiig especavelph Ti-be oSEh@ilﬁHindpftﬁédmrmnmanfcuﬁtéastﬁﬁ in an
articulated state. Detail ed Description of the Invention Overview of
articul g s 44 o ral s
Genot o L% conaSi Rk S343 sl GLaReliba it B AR o MBI BRI SRR,

sur gi cal i nstechati¢al cwitrcdhystantdf@IGJ 22 insihrastidwated/ statgi ons i s rmr e
particularly a surgical stapling and severing instrunent that is
capabl e Pr ackik ke i gue. henef i

parti culldgé the}esur gl caFges#’g i ‘émglﬁucé gfg\?eﬁan%p@nstﬁ%e%e{ﬁ [I]QO“;I‘IS%él gllﬂizeeIJ for
insertion, i ﬂnterallynpmmmedu:lyaatm csﬂbablelixfgsmdﬁbérst@& withfl lengifudindilyough a
trocar cannul passageway. to, a S|te in a pati ent (not shown) for
performng a? %HF tghleproximatensipeint, to gﬁ“‘é - portion 12 is inserted
t hrough a cannul a passageway, an arti cuI atl on mechani sm 14 i ncor por at ed
into.a dgiosyal pPAGURIN261s atopaliagragatnatis hizit oflbe ofrgichlenstrumdn WERIG.24r ti on 12
maybe renotely arti cul at.ed, %s depicted in FIG 2, by an 7. articulation
control 18. AFPIEWG inp4 articlate FH%F-cted in the illustrative version as a
staple applying assenbly 20, is distally attached to the articulation
mechani swa2i4. THGURE 26 ixod e;lp;dizfgrammlatiat/iewgoﬁalmr@'caliinsniuateinohauimdnani sm 14

thereby articul ates the sta
y ﬂ: ctromagnetic lateraPartlculatlon control mechanism.

[0043] FIGURE 27 is a top diagrammatic view of the surgical instrument of FIG. 26 in an
articulated state.

Detailed Description of the Invention

Overview of articulating shaft.

[0044) Turning to the Drawings, wherein like numerals denote like components
throughout the several views, FIG. 1 depicts a surgical instrument, which in the
illustrative versions is more particularly a surgical stapling and severing instrument
10, that is capable of practicing the unique benefits of the present invention. In
particular, the surgical stapling and severing instrument 10 is sized for insertion, in a
nonarticulated state as depicted in FIG. 1, through a trocar cannula passageway to a
surgical site in a patient (not shown) for performing a surgical procedure. Once an
implement portion 12 is inserted through a cannula passageway, an articulation
mechanism 14 incorporated into a distal portion of an elongate shaft 16 of the

implement portion 12 may be remotely articulated, as depicted in FIG. 2, by an



appl ying assenbly 20 froma |longitudinal axis of the elongate shaft 16. Such
an angled position may have advantages in approaching tissue froma desired
angle for severing and stapling, approaching tissue otherw se obstructed by
ot her organs and tissue, and/or allow ng an endoscope to be positioned

behi nd and aligned with the staple applying assenbly 20 for confirm ng

pl acement . Harwnlation goutenl 18hAnsnd gifector, denicted aptheiljusirative versionag aistapler unent
10 includes I A raxi : he | nt
portion 12 ngﬂgﬁg\??%?Frﬁ’l %@gls ﬁ i|%toarlll' r?gééh%glrté ?hg u g({ﬁ?aqofr??lq%%cgl?&? rgl lgmhﬁrfl ng

mot i ons t her edmotelaetidudattigehparticulatio? Rethiudisud &6 therebyiasticulatey thp stdglet owar d
which a closure tri gqger 22%i S pi vot,al(hy and proximal |y drawn t he

b
clinician to2Rheg asserhly £¢ fropra longifidigal agis W@?%@%Bp‘l%ﬁ“‘é%’ssemly 20.
A firing tri SidrSmhhh e dvakth BRh Hfs (64508 Hof 4 ddsHe@inABr@nd i s
pivotally dr%ﬁ%%f} tlhemcfllhn\i%g gn 1?%%%@ %%Ek?gstgpflﬁgg an%?qgeve ?ng of
ti ssue cl anpeehering ahdstaplayy, epprapgiing tisyuastherviobe/otfructet by etfer ergansiamd osur e
rel ease buttaon 30 is depressed to rel e the ped ¢l osure trigger 26,
ind thus ¢ he CSweSlPrTR BN Sdomags fope pased hEDR apd abge b S o
portion 22 alstsaﬁlelap?iymgefss&nw1?t2@tfb%nmﬁﬁlg§ﬁa&ﬁféﬁted for novement with the
el ongate shaft 16 10 rotate the shaft 16 and the articul ated staple applying
assenbly 20 out the longitudinal axis of the shaft 16. The handl e portion
22 also inc "a firing retraction handle 34 to assist in retracting a
firing mechanism (not depicted in FIGS. 1-2) should binding occur, so that
openi ng[0045] t he Bleagurgca ppdl glaphng asksenmtring iAsirumgnt d Ocunluddsertmadlegortich®2461 | t

w || be appreciat that the terns, "proxinmal".and "distal". are used herein
Wth rer o eRana Coesbd fo P IpRACP o E Per e RgiPbEE: - Thos. 1 he

surgi cal st aphicifitioASIER dhdPfinSmeiiStstherdiol Thé BERBShortiBn D endiRie8 aPr OXi el
handl e portion 22. It wll be further appreciated that for conveni ence and
clarity, spavpistdl gtipr2édgowandrwhish 4 ¢losuredngger 2ansipivoiaty anhproximalhyedragadyher ei n
wi th respect ,to,the draw ngs. However..surgica I nstr.unent s, ar. sed in
many or et allCGHE o ER R R st P Blpp e BRI R bR A8 A7T S be
limting and ﬁﬁhgﬁﬁ%gfeEZS&faﬂtﬁQ%lboﬁm of thel Slok@t itz b tahd 8 gkl adingypor ti on

22 for the surgical stapling and _ ) )
the clinician to cause the stapling and severing of 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
with the elongate shaft 16 to rotate the shaft 16 and the articulated staple applying
assembly 20 about the longitudinal axis of the shaft 16. The handle portion 22 also
includes a firing retraction handle 34 to assist in retracting a firing mechanism (not
depicted in FIGS. 1-2) should binding occur, so that opening of the staple applying

assembly 20 may occur thereafter.

[0046) It will be appreciated that the terms “proximal” and “distal” are used herein with
reference to a clinician gripping a handle of an instrument. Thus, the surgical stapling
assembly 20 is distal with respect to the more proximal handle portion 22. 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.



severing instrunent 10 of FIGS. 1-2 is described in greater detail in the
co-pending and comonly-owned U.S. patent application entitled "SURG CAL
STAPLI NG | NSTRUVENT | NCORPORATI NG A MULTI STRCKE FI RI NG PCSI TI ON | NDI CATOR
AND RETRACT10N MECHANI SM' to Swayze and Shelton IV, Ser. No. 10/ 674, 026,
the disclosure of which is hereby incorporated by reference inits

entir et Y07 t h Addlilustraties mpliastinkeandld porionax2i fonthgsurieat siaplieg #nsk ein. Wil e
a multi- str han | t ] i Jons with
N gh Tiring ForEhg HsBuRatlo GRS T RUAEAE heaUPRBL T SRR URRNRETY (e
present i nveahd commeyily-owntse PS: pitentapplicugios ehiitled TSR GIKAL STWHLING descri bed
I n co-pendin rid conmonl owned U, % Eat ent application " SURGE CAL

STAPLI NG | NSTROVBNMENT INGORSEPRAAREG TR RERIN@PESRIIQY sysTEMS" to

Frederick E. et A REFRARITI ﬁgﬁq?hq d ' g%j{l Ser.
No. 10/ 441, 6§]§,§ the@?{ I scl osgr e@c;rf 6\Wm chis Sg?ebdisﬁvg}?g‘}gg?gt e %?@Fréf erence
in its entir&oyl06iApl02eehe dRdosure of wAidhiis hé¢raby mgofpocateyblyyereSivardde il\itsl St apl e

| vi ng Assenbl y). .100481 In.FIGS. 3-5, the inpl, t porti.on 12 .
Ot o e Eleel. srith Atdtioahl e apd spdatofh e JARFBRE Rere oML S P8l ¢ udi nal
rotation, ariirgid l%lh%orﬁétﬁ?%ﬁ(ﬁ/aﬁfa'ggolfslyr JuPBortd dppliBatfons WM High! iARR t&Ees

suitabl e for endoscopic an apar oscopi'c procedures. The staple ~applying
assenbly 20 ©venrloag flistanoe, "applications periststent wiith\ihx priekgnt opsoerdmagws, depi ct ed

as an el ongate channel .4 .th a.pivotallLy attached anvil 42 (FIGS. 1-2,
5y o osar dcoimangaginas it s b s RbeP S nR e d Coba 20 <
achi eved by loqmgi UUS!ipagdnt ¥pplRERRO*SURGICAE STAP IRGEINSTRUMRIENIOHWVING: f rane
assenbly 44 (FIG 3 rjraot atli)pnjgl attached to the handl e portion 22 over

whi ch a’ doubSEPARATE BISERNG CoANBHBRINGAEY S DR telFredesisk Foves 1o
[ t | 0% ' Lvel a _di st al d {18l ti
to the anvi | SHBrorEATRARY B SEREr AR B GLL ekl e SROW B ERMs e o

in FIG 2. 1@&4&%u1‘éydfhvl'ﬁk&fﬂsihettbﬁﬁncbqfoeit&[lbﬁrdféefdecﬁl i3 entifegy.f rane assenbly 44
i ncludes a single pivot frame ground 48 whose proximal end is engaged to
the rotation ' . I I I e L1/ FI G 3.
It should be hﬁg%%&?ﬁ%%@aﬁ?ﬁg@%ﬁg%@% a{e S@“ﬁﬁ %fdsgtta éulg Acq%g@ﬂg gggﬁéﬂelg)é assenbl y
46, specifical ln% of a closure straight tube 52, enconpasses the proxinal

end of 10848l f r ankd FJESudd, the implesaant gortign R @dvantagsewdy ingotneratpethp andtipe

actuation motions of longitudinal rotation, articulation, closure and firing within a

|

e
.
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small diameter suitable for endoscopic and laparoscopic procedures. The staple
applying assembly 20 (“end effector”) has a pair of pivotally opposed jaws, depicted
as an elongate channel 40 with a pivotally attached anvil 42 (FIGS. 1-2, 4-5). Closure
and clamping of the anvil 42 to the elongate channel 40 is achieved by longitudinally
supporting the elongate channel 40 with a frame assembly 44 (FIG. 3) rotatingly
attached to the handle portion 22 over which a double pivot closure sleeve assembly
46 longitudinally moves to impart a closing and opening respectively to a distal and
proximal motion to the anvil 42, even with the staple applying assembly 20 articulated
as in FIG. 2.

[0049] With particular reference to FIG. 3, the frame assembly 44 includes a single pivot
frame ground 48 whose proximal end is engaged to the rotation knob 32, with a right
half shell 50 thereon shown in FIG. 3. It should be appreciated that a proximal end of
the closure sleeve assembly 46, specifically of a closure straight tube 52, encompasses

the proximal end of the frame ground 48, passing further internally to the handle



9. portion 22 to engage cl osure conponents (not shown) that |ongitudinally
translate the closure sleeve assenbly 46. A circular lip 54 at the proxinal
end of the closure straight tube 52 provides a rotating engagenent to such
conponents. Engaging conponents of the rotation knob 32 pass through a

| ongi tudi nal slot 56 on a proximal portion of the straight closure tube 52
to engage anpap®ntrte eﬁgagsmdnsurmndn}popomts {nad ﬁh@vn)dhattlh%lfudm@ygnaodatd te8. The

| ongi t udi nal sl ot s_of ci.en psure

L ongi tudi nal Feitrarey Brsdiap i o §llm dB i vl uBion b e M o
rotational angighsubes?2 pyovides arofatihg Oipakerabnt3d siich dogobbms Eizapi geve
assenbly 46 and the frame ground 4 100501 The el ongate shaft 16 supports

the firing mSPMBANGHS Qféb@miatmy 1a10b|3r2umgs thmygb@ 19mtudn}aéﬁlat 5619111 9 Péﬁ‘(}fa@]e
f f d 60
enters o pr ot At ARSI A0S 408 deadd M aBRAE prdfially boRfond®? T

ground 48. Tihe tik Saraé gromnt 48NTlod lohglalcﬁmaflsrbt gﬁ mxrfd;uﬁ&wm(téngde& alofv the ng bar

slot 64 alon bat t,0 tha co nicates with the proximal opening, 62. A
firing bar 689051”8 eRaitd %twg Mg s sleeve sty 48&? varioy rejationgly

i ncludes an ypwRg EUtISyl?l{é)do?ﬁfohrlkﬂob Ef’.%ih%los@e@l&%eﬁ&@ﬁlbﬁnmh@ﬁqhﬁt al end
70 of the firing rod”60. 100511 The elongate shatt 16 supports articulation

by i ncor por atgrowpda8r ect angul ar reservoir cavity 72, one lateral portion
depicted in a distal portion of the rotation knob 32. A bottom conpartnent

74 t hat de r K aI
(dosop! desTid dibh té é?ﬁﬁ ba A ?ﬁgﬁé tﬂ% ,ﬁﬁﬁgﬁ{o\(‘ah b Qééé'nhif 4 %nngfi‘éd S@Ih%{ y

spaced apart | eft an r|g ht frcul at;on Actuat or
sl i des | at er adtatingly engagps Hfing benpatentsrof mhmdtewmmoﬂm (riot shmmww ﬁhng

bat 11 s 76, | 7o OLsFr agRfarn dahesd Soae degratsaital fudhe S RN "but t ons
86, 88 thal gxhaRdgovhuaial yortibh OMHeTPnicaBasd 4y mohldel b iRk baPo o4 Ne

rotation knob 32. The lateral novenent of the articul ation actuator 80
draws |eft amwngultgrbpﬂomahQ@gngmm@msnﬂdrémpmmmfahmnemmg 62. és@reng baréby to the

left and right baffl 76, 78 r.atin t and r servoir
bl adders 0. Rpggrnafly o BF Btk biicit 89 P mesfiles al B hiiibraiceBRE o5
communi catin rdmaaﬁhlégeﬂlateag@e@lhats@dlleudmofﬁlfetﬁrmgdoa60ht fluid conduits or
passageways 96, 98 that in turn comruni cate respectively with |left and right

[0051) 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
32. A bottom compartment 74 that resides within the rectangular reservoir cavity 72
has laterally spaced apart left and right baffles 76, 78. An articulation actuator 80
slides laterally overtop of the bottom compartment 74, its downward laterally spaced
left and right flanges 82, 84, which are outboard of the baffles 76, 78, each
communicating laterally to left and right push buttons 86, 88 that extend outwardly
from the respective shell halves of the rotation knob 32. The lateral movement of the
articulation actuator 80 draws left and right flanges 82, 84 nearer and farther
respectively to the left and right baffles 76, 78, operating against left and right
reservoir bladders 90, 92 of a fluidic articulation system 94, each bladder 90, 92
communicating respectively and distally to left and right fluid conduits or
passageways 96, 98 that in turn communicate respectively with left and right
actuating bladders 100, 102. The latter oppose and laterally pivot a T-bar 104 of the

articulation mechanism 14.
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actuating bl adders 100, 102. The latter oppose and laterally pivot a T-bar
104 of the articulation nechanism 14. 10. [0052] The franme assenbly 44
constrains these fluidic actuations by including a top and distal recessed
table 106 of the frame ground 48 upon which resides the fluid passages 96,
98 and actuating bl adders 100, 102. The T-bar_ 104 also slidingly resides
upon t hd053 ecesEgifrarae pesembly 4feeansring heseldpidigtachigtipnsiiiaehidings top epd

Proxi mal to tdﬁ%al'[?&gsrﬁd t}[ﬁé’loé‘of @k %%ﬂlebg’i‘&ix{]dngsf }JL?PI cﬁﬁé@h Felidab t@gﬁﬂghg@g{% O]L s

serving to prevent 1 nward expansion of assages
assenbly 44 Kas9%andoacncidg btyddéns d0e, 3y Ehe T{tmp a4 also dlidinglyatsiddsivpes thevert op

96, 95 and actisseEpIn) AEbENET i dciienns Haddest ORI O derya i fig T By
vertical nmOVQERN raQkd BQ;‘%ie}rf-iEf}bs 104lignkd fﬂ%?été,'sﬁf-uixggé to aﬁﬂr@@enﬁ [rfiRd E£P4REion &P

I ncludes features that enable it to also provi articulation |ocking
menber 111, desfividpestagesPogp.afterfrabat aisémblylddvhas s rperded ¢dp framarcevecul at i on

| ocki ng mechani s 0531 A distal .end ("rack") 112 of the T-bar 104
engages to. piateral 7 Gt shes gveiamtBeiris sfoubd G obre T TBRYTIIR! SHPRIER at e
di stal franme ofeEFRid pdstagds d6hes aid é&&ﬂtiﬂ?'b%der@ﬁ@b,awﬁﬂé Wél aé¥PorRirhinfiigl at ed

cl osure tube 116 enconpasses the articulated franme nenber 14 and includes a

hor seshoe apeny vertical rgovement efia Jebartlfé. Iapaiticulip, thafrgmgisbeer 1d0vncludeg

attachnent is_forned be the closure straight .tube 5 rti.cul ating
ol oourer i ng el SRRISER STpayRR 3 Suided Mot Rember 1. ARG nal
closure not iiPpregiédetdid BEloW R paftldf @ haiculgiof Rsokadp HedhhdishS1 1@ ti cul ated. In
particularly, top and bottomdistally projecting pivot tabs 118, 120 on the

cl osure ai gh} tuhe ... hayi N | es 122, 124 respectively . ar

ongi t udiitar |y SRl End sty o1 U BBaEToA FBeesiC s BBIOSHA affelea 1
proj ecting pigédtsefrabs 1136f ad dRicakitdd Bstabfrirh€ tlefibeN D1 £ Be hRichlatign 116 havi ng
pi n hol es 13(%, 132 respectively. An upper double pivot link 134 has

| ongi t udi nal Mechyugrad4upnartisuiated dlegretmbail §6 ancoamasses thqarieulated framgg  t hat
engsie P 1 el Eond ARLESRECHLIE e T1d EIARPAE FBL 4 pld 10 Pos
t hat engage ppiotingatt&dndedtis fddred Bswest thy elogure [sQRightltudé 5D apdiaiticalating
reference to cﬁ)ls%e rﬁl’g ltlr%eov%rr ﬁliealgtlic?ﬁaiti?lg rr?f!cgasrijigrg 151: anl(lgowlirllg6 lc;nsgitﬁgig\é\chlés?l;e

motion even when the articulating mechanism 14 is articulated. In particularly, top

and bottom distally projecting pivot tabs 118, 120 on the closure straight tube 52

having pin holes 122, 124 respectively are longitudinally spaced away from

corresponding top and bottom proximally 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 lower double pivot link 140 has

longitudinally spaced downwardly projecting distal and aft pins 142, 144 that engage

pin holes 124, 132 respectively.

[0054] With particular reference to FIG. 4, the articulating closure ring 116 is shown for
enhanced manufacturability to include a short tube 146 attached to an articulating
attachment collar 148 that includes the proximally projecting pivot tabs 126, 128.
Similarly, the straight closure tube 52 is assembled from a long closure tube 150 that
attaches to an aft attachment collar 152 that includes the distally projecting pivot tabs
118, 120. The horseshoe aperture 118 in the short closure tube 146 engages an

11.



enhanced manufacturability to include a short tube 146 attached to an
articulating attachnent collar 148 that includes the proximally projecting
pivot tabs 126, 128. Simlarly, the straight closure tube 52 is assenbl ed
froma long closure tube 150 that attaches to an aft attachment collar 152
that includes the distally projecting pivot tabs 118, 120. The horseshoe
aperture 118 upwardhepwirsiing enghisature u%bslrglnﬂy eraxageltodateral pivappias dif§ that
projecting anyjl| fe iagnt | [ OXI to.lateral pivot pins 156

t hat engageQ%é%%gﬁgﬁg%%§%§?i§gkgﬁéﬁégﬂ%%ﬁ?%%hgpgﬂégte channel 40. 100551
The illustrative version of FIG 4 includes a dog bone |link 160 whose

pr oxi malloosshi n 15 Pugteative vprsian efdiEs 4 dnrludes aideg henghink he0 whoserpraximehme hol e
161 d wh . q ' Laidl ' f
T2 of the abit ETEVGRL Bilado L B2 153 dhadit 51 BRLIRET oL 00T,

t here bet weeproxAmbipih A8Y righdtg aftachesl a frokineal ahddrsukfude i162 bhthedeirulmming | i nk
160 guides an articulating portion of the firi gg bar 66. The articulating
frame nmember frame meraber; 114) gy grayiding mvotah senporidhergibeayesn. Adattemr gui ding a

di stal porti hSd . R aTsAeteln .

Ef fector). [S%Fwﬁﬁélfegfl gggggéﬂggd oél%égph@g?@(?%ld?? ri nggé)lgﬁlﬁ%%&g?[g? %I |y
term nat es i theafirifg herdt Thartithlating frame dembep pbt algo intdudes abottéa t hat enter
an anvil slot 168.in the anvil 42 to_verif a ssi st in maintaining the
anvil 42 in im}ﬂltBé’é‘al %‘Pta]t@ fél{jg‘i“a’é‘gs"tdéﬁfﬂé’q%‘?"‘r&t{]tﬁ% naagar é‘gveri ng. Spacing
bet ween the el ongate channel 40 and anvil 42 is further maintained by the

E- beam 164 bystdpdes Applyimgdappargpun@Enll Bffestarfle al ong the top surface of the
el ongate channel 40 while a bottom foot 172 opposingly slides along the

under suifgge  Ofiter A ARk Ry AN it nadé RLIOYehih QOO T Balm ppeN N9

174 in the el ongate anne tally presented cutting surtface 176 of
t he E- beam 1@kt inwhidek upper goatevpen Gohtbatigngee an govitl dopl 685intbé amnld hiodatiéy pi n
170, severs cl ed.tissue while the _ .E-beam actuates a repl aceabl e staple
cartri dge. 178MOJSR it HATARE DA CLRey Setegprin Sep e RuRa ) o
drivers 182 toyeaB Syueaelelwéini thé Bonshelasie MrindUhv 42 i RiBEYingRiy st apl e
hol es 186 in a staple cartridge body 188, form ng against a staple formng
under sur f ace by @ Bbearhd 64 byihaviag middlstpaps| 1§0stde alodgéettopyurf82 of greconpasses

from the bot te%rr?ggtg echgr;[ng £r10 gV?ng g%%%r% fggt 1'79%@8&8&15 sﬁgerstaliéndgqﬁe %ggergu?fagg d
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
between the upper guide pins 166 and middle pin 170, severs clamped tissue while the
E-beam actuates a replaceable staple cartridge 178 by distally moving a wedge sled
180 that causes staple drivers 182 to cam upwardly driving staples 184 out of
upwardly open staple holes 186 in a staple cartridge body 188, forming against a
staple forming undersurface 190 of the anvil 42. A staple cartridge tray 192
encompasses from the bottom the other components of the staple cartridge 178 to hold
them in place. The staple cartridge tray 192 includes a rearwardly open slot 194 that
overlies the longitudinal opening 174 in the elongate channel 40, thus the middle pins

170 pass inside of the staple cartridge tray 192.

[0057] The staple applying assembly 20 is described in greater detail in co-pending and
commonly-owned U.S. Patent Application Ser. No. 10/955,042, “ARTICULATING
SURGICAL STAPLING INSTRUMENT INCORPORATING A TWO-PIECE E-
BEAM FIRING MECHANISM” to Frederick E. Shelton IV, et al., filed 30
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themin place. The staple cartridge tray 192 includes a rearwardly open sl ot
194 that overlies the |Iongitudinal opening 174 in the el ongate channel 40,
thus the mddle pins 170 pass inside of the staple cartridge tray 192.

[ 00571 The staple applying assenbly 20 is described in greater detail in
co- pendi ng and comonly-owned U.S. Patent Appllcatlon Ser. No. 10/955, 042,
" ARTI CULATI NGeptsuiker 2904, theAfcl agera MiSTROMENFrabNOBRFTRAES RS 2cTPRes MilSCE E-
BEAM FI RI NG | SM" to Frederick E. Shelton IV, et al., filed 30 12.

Sept enber 20 he disclosure of which is hereby incorporated by reference
inits entlrety Artjicul ation Locking Mechanism [00581 In FIGS. 3-4, and
6-8, an arti Artighlation heskinaMerhaiisdin 200 i s advant ageously incorporat ed to
mai ntain the staple applying assenbly 20 at a desired articulation angle.

The artijgss) at i ol HIGSK3p ahth6Hss an Zfidulatishuioes rﬂe@Hzﬁﬁsrﬁ 200 iwadvehtagsnslyr i ght
actuating bl adders 100 102.. In particular, a conpressjon sprlng 202 (FIG
3) is proxi MOFRPY% fa mapméain mma@hﬁ%ﬁﬁswﬂy t?@&s’é‘f arHeulalion cul ati on

| ocki ng membgp [ | ation
| ocki ng rrerrber 1%@916{ tF%llaé\%yt Eha?xgsin%l cul eéracesq %?eoﬁg}elé [é?t %fiélg%\“'
paral | el sl otastuzds blﬂdk&ralomldﬁ Sih@b.rtﬁnlir Zlddmpressionespeing 202 (FAG. B)is! ock| ng

menber 111 receive, respectiyvely upwardly, projecting guide s 212, 214 on
the frane gr@mmma%ypq%orgé\gae"qepw%@al M%@ th%ﬂgiwlaa%lﬂ Pgmg RGN e

than the par alllg%dﬁfe%ﬁdlggglrtéo%] , Bl a1 AR eﬁlngﬂi&fﬁeﬁlieﬂ yijud nal

travel. There ence to F ective abutting
engagenent omeh ;iamt:wllar refem:IMeltoﬁHB Aamwb pem]lelddqgis 20G 208t a distdehd 1@ efcess 216

distally pro ecti.n mthe arti atlonlockJn 111 is engaged to
2 cor r expondirrigtuidrcionens medthes S a5 esber PR iRy etcisne By 2 i nio
a top proxi MejhsHeLeny oadfle ﬁ&n%fg?oxﬁlwscmh@gmaanbé2?1@1%@5%1%a11 pistal and
proxi mal hol es 221, 222 in the brake platé 218 recéive dis and proxi mal

pi ns 223, ZZ@QMﬁhmhapwuelrsﬂQw 204, 208 ellowing atrapggeforiatiug longitedinal tragel,
opicted in JRechitRLpAFRBREBTeIR B sob B ShPRRRbB Ry 4o
removed fr Omﬁ%tﬁiﬂlﬁﬁsd(rﬁee, 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
distal and proximal pins 223, 224 that upwardly project from the top proximal recess
220.

[0059] With particular reference to FIG. 6, the elongate shaft 16 is depicted in an
articulated position with the closure sleeve assembly 46 removed from around the
frame assembly 44 and without the elongate channel 40 and anvil 42. Articulation
actuator 80 is shown moved laterally to the left to compress right proximal reservoir
bladder 90 and expanded distal right actuation bladder 100 moving T-bar 104 to the
position shown. Thus, lateral movement of the articulation actuator 80 articulates the
distal frame 114 clockwise about the single pivot frame ground 48 as shown. The
articulation actuator 80 advantageously also automatically engages and disengages the
articulation lock mechanism 200. In particular, a toothed detent surface 225 along a
proximal top surface of the articulation actuator 80 receives an upwardly projecting

locking pin 226 from the proximal end 204 of the articulation locking member 111.
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frame assenbly 44 and w thout the elongate channel 40 and anvil 42.
Articulation actuator 80 is shown noved |laterally to the left to conpress
right proxinmal reservoir bladder 90 and expanded distal right actuation

bl adder 100 noving T-bar 104 to the position shown. Thus, |ateral novenent
of the articul ation actuator 80 articulates the distal frame 114 cl ockw se
about the si Ageengigentent ofthe lagkingrpin 226 withisitbeurnot Ththe toothed détentisorfacect uat or

art hou at | on sl SRR Db Borbp BT 4P ERa D BPRBE T BR L L9 ace 225

along a proiéokirg énppgenint A€ thedbckimMegeaar bégendn@l i Dih the biikt PlatS018. ¢agirales an
upwardly projecting Iocking pin 226 fromthe proxi mal end 204 of the
articul at i on MAYSRICHE htheRraraten of the gompmessiahmambaeht2 Rrpximadly|usggsithey pin 226

within the r - Of . - 3 i ffhcient
di st al rmverrgél)ctk”g pl{] 226 g?ﬁggﬁ}égﬁ %%ﬁ#ﬁ%@gﬁlﬁb@c@%@ﬁf%@ng glgﬁl:b%}gﬁq
engagenent offronhthelbeakie pigte e8rWhegthewperaior rélsaseh thelaitididatipnaicmatbt 80, that er al
novenent by an operatqr  of the conpression nmenber 272 proxi mal I% urges the

np

| ocki ng pin 2K RIR 24819 Yreed Ry thergmpggssion gaigas 22 igtothe digeent dgtsnt Bcki ng
menber 111 f gmaf%] P

articulation dg%?au%l?%?p%%%%tlﬁgl@h}%éc | r‘Fgr\AE?{r%n%ggl ?s’ gﬁ‘?ghggeb@l‘ fﬁgﬁggﬂgﬁggsi on
spring 202 i ntssmbie2@dppsteants the agictlation meehamism $4iaf adesir2@ articolationk t he

| ocki ng mechani.sm 111, and.thereby the staple | yi asse 2Q,

const rai ns. t REEPR LG RgRe daadiva e dnedBet ot AvRRLItaRd posi ti on
by constrai nifpg REGvEX¥ BRRALRGot e | nflated shape of the proximal left and
right reservoir bladders 90, 92. [00601 Portions of the articulation |ock

mechani sm 200 are descrihed in greater detai|l jn co nly-owned U, S.. Patent
US 5. 67801 A - SERGEAL! o metinim R SPFEbE & ReFalos,
Wales, et al jpcdhinBflylGvdarGR, AR US 87888 £ A0SSTRGIEALMNSTRUMENT €RY
i ncorporated by reference inits entirety. [00611 Alternatively or
addi ti onal | y DaaR oB¢huizeeanddenbethsy. BValeke gt ali, fibgdnl Qoidiaedhl 1996f thaidisclosirsddier s
236, 238 to cq_éltr.ol tge.flow rta(ig b&t ween_the el xi mal actuating bl adders
100, 102 and YRS hPEel¥ nromorgiFd By LFerols Ind's entiely- £y s, 16, 18, the fluid
passageways 258, 264 maybe sized to provide resistance to chanﬁi ng the
angl e offoost t i cuAHernatively eradditiapally, antvsifiseinfaydeprovidechwithimpardliet fluide a f 1 ui d
flowrate Ii matdldg 2§%,ri5(‘8ttg -Sitrol the flow rate between the proximal actuating bladders

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

258, 264 may be sized to provide resistance to changing the angle of articulation,

serving as the orifices or they may include a fluid flow rate limiting structure.

(0062] In FIG. 10, an alternate locking mechanism 2000 of an articulation mechanism
2002 of a surgical instrument 2004, is normally unlocked and is activated by cocking
a laterally moving T-bar 2006 due to back loading. A slot 2008 is located in a frame
ground 2010 to receive and guide a rib 2012 extending down from the T-bar 2006. A
slender longitudinal section 2014, which is orthogonally attached to the rib 2012
deflects if an end effector 2016 is backloaded. For instance, as the end effector 2016
is forced to the right as depicted at arrow 2018, for instance, its proximal gear
segment 2020 acts upon a rack 2022 of the T-bar 2006, imparting a nonorthogonal
backdriving force, as depicted at arrow 2024. Thus, the slender longitudinal section
2014 bends, cocking rib 2012 in slot 2008. This cocking produces opposing binding
forces, as depicted by arrows 2026, 2028, that lock the T-bar 2006 and prevent further
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[00621 In FIG 10, an alternate | ocking nechani sm 2000 of an articul ation
mechani sm 2002 of a surgical instrunent 2004, is normally unlocked and is
activated by cocking a laterally noving T-bar 2006 due to back | oading. A
slot 2008 is |located in a frame ground 2010 to receive and guide a rib 2012
extendi ng down fromthe T-bar 2006. A slender |ongitudinal section 2014,

whi ch is ort B8gskaonyUnlockiog eecurs whereagtpgsion®f the ardeylatiansblpddessuncneksdhe ect or
2016 i s back j e . . to the
Cight as deptSRLY movie 1R APECTpGRd e I ERE 2610 FEY B dricl b b THEE oy
2020 acts upaoo@ rack 2022 of the T-bar 2006, inparting a nonorthogonal
backdriving force, as depicted at arrow 2024. Thus, the slender | ongitudinal

opposi ndEs i oG 1 E Y bl fiditichaf fbulao |otking WlinariSh2160 %65 L ER, 00
T-bar 2006 amestmpmenedt02fisdepieted it isridrinally atlocked andlaotidtabbythe pecxitblen

actuation of the articul @Ei on_ bl adders uncocks the lﬁt er al t%} nmovi ng T- bar

2006. Ther eafRTE¢ YealrdTom shexd degreqprassuresanglerfreyniggariigeth k0o endafisgtor [ 00631
In FIG 11, ' ;pﬂqj It t [ I M a
surgical i ng?(?%%e@n%ggtl%{ |s83@6&???#%%%@%0@%@%52?(zdcnséﬁag%i b,
activat ed by as Hepigtedky mahortHogons awewt2in 2§ the torigitedia6l whetr of therpeessuree  angl e

fromgear teeth 2104 of an end effecto 10 d rack teeth 2108.of a T-bar
2150, Vhen. ¢ FRElEPEHREEBIOA UG, IOV blbkiTImaA 10 Prea ol dhisdopgudina
nonor t hogonalfoRE aYorad gpliddte alsﬁgg%z{ilg%? Pgdlbéhﬁﬁf DbacRD13016f RE GS5H0E10.2n9! €,

depicted as arrow 2114, ‘noves t 10 proximally. This Iongitudinal
force vect or Whenahepbpraxg 21d 8alefiedts fs Eibar Al 0204 &sipedriimelly, loclokg BR(21E6 t he

T-b 2110. Wen. th ' 2118 defl ect -b 2110 . imally,
I ocalzir ng teet ﬁroi‘%glélg pg?’%ﬁéh?%ﬁﬂl FB@PF@%)‘}%‘T&% E’FB%%eE{fr%’evéﬁlgﬁgﬁhgg ht Y
i nto engagengrinentyidi92 pesmaly afd RERAlySalighéRoPh @¥duiBftaneaNP4la8d Broaphty

aligned on a _ground franme 2124 are brought into engagenment with |ocking
teeth 2126 pinsp eagagamentwith tagking teetl Al Ahproregting proxonallyriemitheteckgli®et h 2126

3 | osk ; : .
Feduced or el PERERIEER0 2) 20 0T RERRe eBkal TR aRe R R B SR ARE 2106
and al | owi ngvdctbieis refuted boeliibvetedibsréthdvwing tHerbatk Wabihgfofee &idrdffegto? 2186

Doubl e Pivot Cl osure Sl eeve and Single Pivot Frane G ound Conbi nati on.
and allowing T-bar 2110 to move distally from urging from spring 2118.

Double Pivot Closure Sleeve and Single Pivot Frame Ground Combination.

[0064] With reference to FIGS. 3-4 and 7, the implement portion 12 advantageously
incorporates the double pivot closure sleeve assembly 46 that longitudinally translates
over and encompasses a single pivot frame ground 48. These mechanisms and their
operation will now be described in further detail. With particular reference to FIG. 7,
the articulation mechanism 14 is depicted in an articulated state with the closure
sleeve assembly 46 retracted proximally to an anvil open state. With the anvil 42
open, actuation of the articulation control 18 causes the articulated closure ring 116 to
pivot about the upwardly directed distal pin 136 and downwardly directed distal pin
142 respectively of the upper and lower double pivot closure links 134, 140. The
frame ground 48 pivots around a single pin, depicted as the proximal pin 157 that
joins frame ground 48 to distal frame member 114. With the anvil 42 open, the
proximal pin 147 of frame ground 48 is aligned with the distal most position of upper
and lower double pivot links 134, 140 of the closure sleeve assembly 46. This
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[00641 Wth reference to FIGS. 3-4 and 7, the inplenent portion 12

advant ageously incorporates the double pivot closure sleeve assenbly 46
that longitudinally translates over and enconpasses a single pivot franme
ground 48. These nechani sns and their operation will now be described in
further detail. Wth particular reference to FIG 7, the articulation
mechani sm 14 ppsitioeipg ell @F@\ds £3sy pivoding iand redetean ofithe staple iapplying assepshly 20 whileeve

open, act uat MBS B St ity SR B8 RPN S dREN Bl one bk i afly |
cl osure ringadvif42 elosdd, ﬂmcl@émw@traﬁglﬁ tihevs2rd ves diist A6 Mdutiframalgrdund 48 3Ad and
downwar dl y dlrected distal pin _ 142 respectively of the upper and | ower

doubl e pi vot the 36@‘2]% ged clopure g 116 ampvesdistally along the atigulated distaldtamer ound a

single pin 5 I d 48 to
di stgal Prarre rre ‘}L%g E%@E&ng@nl}%ﬁﬁ Z)‘ldenﬁ%al Riv%ﬂggfnkalgﬁ @ig%!dgm of
frame ground143 1|4s1 oml11@9&64V\1|4l0rfa¢1h&tajexga@memanthmre smuglft tuh@pserandand | ower

doubl e pivot |inks 4, 140 cl osure sl eeve a se 46. .Thi s, 15.
posi ti oni ng émcalfeé déj%%}“?am}% { e GRyareorerd iBwats th f@aﬁgef BPHSA When

assenbly 20 ‘ﬂ’fH de’%lcetlbﬁ*u@ﬁ‘l‘éield fist sh%wHP@R the/d16ta1 élgﬁléfg&?ﬁ'&? tife Eﬁﬁﬁ ?ﬁ?ﬁﬁnbl y 46

Is noved distally to pivot anvil 42 closed, th sure stralg ube 52
nmoves di st al pwoabimu(f‘proxama pgr’d UAd ish&rtacadly ahgmdewmhpmb(anddnmtmrlé& 1449 116

noves di stall Ion the artic ed di.sta ] menje 4 xis.a ur ged
by pivot | nebiultaicih Gaey Bl b ER R e o g, 1445 HRRg T Dis
134, 140 faclpldstlggeléﬂr\g@g@%ﬂﬁng\éﬁ&u%wsure straight tube 52 and
articulated closure ri ng 116 as they afe urged towards the distal closure

positi on whe is articulated (not shown). At the distal closure
posi ti on, 5 ]{1{15 gé%lff?ﬁ’@ Iﬁl vot pin ("proximal pin") 147 is vertically

al i gned vmth proxi mal pivot pins 138, 144 at full articulation or may fall
at any poésnt beinddens dhsaﬂicukatinnnibeﬁanismm afifl(pr7ax pamially pkpledd38d 144 whil e

working effectiv F|r| Bar 00651 In FIG .8, th

At culat i on ViR Fematigm. pheing Ssqlid BR e pasippoH A ERUOROBREEK om
the bottom 3hQVWhiDRersMvaltaped dvet bordvaatiGAl ﬂékiBH:%b Seplatl. Selpertipaes | 1 nk
160) that offer's advantages over conventi onal Iem% | e support plates.

Support pl at exs used to bradge theogdy md@ndmdgammhtﬂle dimingdanntl throwghos singlae firing

bar 66 thr Ou?rh 2 g%ur}% pivot articulation joint 1801. Flexible firing bars are known, but the
incorporation of solid wall firing bars such as those shown in FIGS. 4, 8 and 9 offer
unique advantages. Referring now to FIG. 8, frame ground 48 includes a frame knife
slot 1802 that runs along the bottom of frame ground 48 and a distal knife slot 164
runs along the bottom of an articulating distal frame member 114 for the sliding
reception of the firing bar 66 (not shown) therein. Frame ground 48 is described
above and includes a direct single pivotal connection 157 with the distal frame
member 114. The fixed wall dog bone link 160 that is rotatably connected on
proximal pin end 157 and movably connected on distal pin end 159 includes left and
right lateral guides 1818, 1820, defining therebetween a guidance slot 1822 for sliding

passage of a firing bar 66 (FIG. 4).

[0066] Thus, to bridge the gap between frame ground 48 and the distal frame member
114, the fixed wall pivoting dog bone link 160 is pivotally attached to frame ground
48 and is slidingly attached to frame member 114. Proximal pin 157 of the pivoting
dog bone 160 is pivotally received in a bore 1824 in frame ground 48 enabling pivotal
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frame ground pivot articulation joint 1801. Flexible firing bars are known,
but the incorporation of solid wall firing bars such as those shown in
FIGS. 4, 8 and 9 offer unique advantages. Referring nowto FIG 8, frane
ground 48 includes a franme knife slot 1802 that runs along the bottom of
frame ground 48 and a distal knife slot 164 runs along the bottom of an

arti cul at i ngdeg berg 160 tarpivathahettpocket 1824. A distal pingh S9extands upwaigs fiem t he

firi bar 66. o1 . | S. i b d
1 g 0o CBielfuoBRONDlod AeFiekRunl 38Rl o B Bk prlgagr ke 20w o
menber 114. Patcdlatiecofwedple ghplyibg assemblyi 016 @ntahgle such ds015adepdey fivanthect ed on

proxi mal pin_end 157 and novably connected on distal pin end 159 incl udes
left and ri é‘mglt}“i‘f‘élrad‘lls @MP&&@%VOI}@&@%E@%?I%@MOH P@wéﬁs@b@&% nd5>§ui dance

sl ot 1822 f%n&hi'sf&&gglnlsf@)as‘fia@&glt&élotglsggfag ggdi?ﬁbgexﬁﬁlélﬁ: tg}beﬂa ﬁﬁ[&gggﬁs ghhus, to

bri dge the gap bet ranme groun di sta rame 114, the
fixed wall piwospacgd-dpat bugles thatrdke h80of the pigle bfitHeystapla appheolg assefbbr@®. gr ound

Sivoting dobBRBIerysBEeTensta TPOBRBRRLaafs diat BEREERBRRI: 66 vy ound
48 enabling ngsi-@é #Mgld Ghe ﬂﬁ?&ib@l‘l‘ﬁiv%tﬁg%a Poneotc0RAM the FeHhgbal 8864 twd di st al

pin 159 exten upwards from pivo 0og bone 160 and is slidingly received

in a slot 188pacedrapirsanglessughes 32.4 degraes ¢agh Banding theé flexibps feringolpdrpr hays

assenbly 20 a | e suc s, 45 degre [.Q h | angi tudinal - axi s

o vors i vor P45 BE PR ReR AT (f ofig RBTRe (b Bap AR haE Rt ol

di stal pin 1§/cdivest@sal artieulalion subpdfis. Reduting eBerllinglitredsGa4hd frilebds 66 1 i ng
bar 66 to two spaced-apart angles that are half of the angfle of the staple
appl yi ng ass&eyrss the possilityiad pgraapenily bending arpdarangia sot ax theifwing hepor t  pl at es
that bend th LLd : | I jvotin
dog bone 160?%121%%&3&?Rgsasﬁlﬁlslnog?%%ﬁ%gs’% g%ﬁ%@gﬁ@%@%&%&@%& egé’s?gé(i:h as °
22.5 degr ees panvides sB@bthengpdringorf dfiakeé fiting fystenng bar or bars 66 to half the
angle cuts the bend stress in the firing bars 66 to one-half of that found

I n conv | onal i 1.0 : HRBg | e I . ., the
firing Eogéri 66 m?ﬁ%ﬂ%’g& s&%%l gaﬂﬁ;ﬁ)s Si éi’nF ??Q/ﬁgglﬂgéspcg%lkg n%1$s$g‘gg1%g¥ ﬁéglhgl rg %S]Ha‘l'ci ng a
set in the fiphiongrtioakation joid9oR Shéwearpaltesndne solidywalt sifppoitipate amshangsas ur es
|l ower firing bar retraction forces, and _provides snoother gperatjon of the
firing systehp04 thatreplaces the lower double pivot link 140 and dog bone link 1812. Left and

right firing bar supports 1906, 1908 extend upwardly from a lower double pivot link

1910 of a closure sleeve assembly 1912. Clearance 1914 is provided in a frame

ground 1916 for the firing bar supports 1906, 1908 to travel as the closure sleeve

assembly 1912 moves distally to close the anvil 42 (not shown in FIG. 9) and

proximally to open anvil 42. Like the above described pivoting dog bone 1812, the

alternate lower double pivoting link 1910 also bends and supports the firing bar 66

(not shown in FIG. 9) creating two spaced apart bend angles that are up to one-half of

the bend angle of the staple applying assembly 20.
Lateral Member Guide Mechanisms.

[0068] With further reference to FIG. 9, left and right upward flanges 1918, 1920 on the
frame ground 1916 include distal and proximal lateral pin guides 1922, 1924 that pass
laterally through holes in a T-bar 1926 assisting in minimizing binding in an
articulation mechanism 1928. As another example, in FIG. 7, the T-bar 104
advantageously included a dovetail lateral guide 1930 that laterally slides within a

17.



100671 In FIG 9, a surgical instrunent 1900 includes double closure pivot.
Single frane pivot articulation joint 1902 shows an alternate solid wall
support plate nechanism 1904 that replaces the | ower double pivot |ink 140
and dog bone link 1812. Left and right firing bar supports 1906, 1908

extend upwardly froma | ower double pivot link 1910 of .a_closure sleeve
assenbl y 191dovetsibehannelel 938 farmed thersi A et tiugther exsmpleyin ke 129amisedr t he

firing bar sy i ith !
1912 oves o BRaPty" ta e Rt 195t fcelyoRtniea frcBRulie: BhERG oBRaFR" ¥
proxi mal |y ta Toparl940vTd futther fackitate hen-bindug ldtesal triabsdatiqui, distal and pogirhane
1812, the alternate |ower doubl ivoting link. .19 |.so.be supports
the Tiring biftBRoeatngfadgant M udparoppo iyl Qs Gpaee 4G DBend.
angl es that %[s%/eﬂi)ﬁirﬂlePQn)ganglﬂé fin®G. 1398 pﬁﬁﬁlﬂy%’f‘%‘sglgg%tef\?\?grﬁ%?@doi%Oﬂ@@hy' ng

assenbly 20. Lateral M i de Mechanisns. 1 urther reference
to FIG 9, | efeaformetl m ayfiame groaind 195Gwith sonrespanding Aobasiatetabgrobvesnd®S5§r ound

1916 incl ude,dj.stal .and oxi.nal ] at |, Bk N i des 192 1924 .t hat. pass

ot or iy AR At 6§ torloR G5B 19Bb Resfe Ebed REGim st O e
an articul at bprtdFRchec s T936/2858, A95BN94() 2958 X6 These die bY o meand & T- bar 104
advant ageously included a dovetail |ateral guide 1930 that |laterally slides

within a 17. cxenpstivd list of latevell suidrmpe members thai@resient unyanged cogkingror metatiank anypl e,
in FIG 12, inS nhb 1934 on a frame ground 1936 is received within a
rect angul ar ?Fg‘?ﬁg%a‘%gr med in a T-bar 1940. To further facilitate
non-binding lateral translation, distal and proximal |ateral bearing tracks
each i ncl ude Doublsdpieetthirgmae piroung andySipgle Biiof Clastre Gopsbingdie1. 1948. As yet a
further exanple, in FIG 13, a plurality of frame | ateral grooves 1950- 1954

are forigeh i n anfRI@BE141 O Uinchittifate farhé goahd 88Pa1B8lird ehethfAm Rad®ineludey Hoves
1958- 1962 in a T-bar 1964. Slide rollers 1966-1970 reside trapped within

respective pawgkal gptrument 2202 Hrabingduses dodhla piwgting Game aswobly 254/ ine2. These
are by no neans: ust | | S: I ' pr event
unwant ed coc g?%églcq)lf’ aﬁ%c() a gr tg%&?%#dq %ggﬁqeﬁ%??ﬁgﬁtﬂ wf%%gﬁ egnlﬁ\'?gﬁ 8 E}’ é@g&e ound
and Singl e Ppitot frainedg ®oh@2dl0talving s proRiaed iviod pinl 2332 plvbtdlh, engagiag her nat e
frame ground and cl osure mechani sm 2200 includes 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

underside of dog bone 2210 for the guidance of a firing bar 66 (not shown in FIGS.

14-15) therein. Knife slot 2222 is located in distal frame member 2208. As shown,

articulation of the closure ring 2230 to a 45 degree angle articulates distal frame

member 2208 to a 45 degree angle and articulates frame dog bone 2210 to half that

angle. Consequently, firing bar 66 is subjected to the two shallow half bends that are

spaced apart and obtains all the benefits listed above.

[0070] Outermost closure sleeve assembly 2224 is different in that only one pivot axis of
the double pivoting design of the frame assembly 2204 accommodates its longitudinal
closure motion. As shown, a closure tube shaft 2226 has a clevis 2228 at a distal end.
Clevis 2228 is pivotally engaged with a closure ring 2230. Closure ring 2230 has a
proximal gear 2232 formed at a distal end and pin 2234 pivotally engages an upper
tang 2236 of clevis 2228 and a lower arm 2238 engages with a lower tang 2240 of
clevis 2228. Holes 2242 in the clevis 2228 receive lateral guides pins 2243 and
slidably attach a T-bar 2244 therein to engage proximal gear 2232 of the closure ring
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surgical instrument 2202 that includes double pivoting frane assenbly 2204.
In particular, a frame ground 2206 is connected to distal franme nenber 2208
by a dual pivot frane dog bone 2210 having a proxinmal pivot pin 2212
pivotally engaging a proximl bore 2214 in frame ground 2206 and a di stal
pivot pin 2216 engaging a distal bore 2218 of distal frame nmenber 2208. A
gui dance sl o223 d@up.dhisadtgmate raerhanism 2200 ases areversedidnglp@ual pivataliematet he

gui dance of oy : i - S, - 45) i ni fe sl ot
2222 is Ioca?’1 %lﬁfepirlﬂg?lgtﬁ%?é? lroargrngtdﬁiér%@g@ H{Zeg}é%hsqﬁsThs?%gsm&é alt%ﬁ%lfegd& atr%<on of the
cl osur e ri ngn&2Bism has 4 Singlegried and flealtampiecfidra¢ goudd basd ddal pivet, umikber 2208
to a 45 degree angle . and artjiculates franme dog.bone 2210 to. half that

angl e, ConsediFaETusly frscAbeddyal giyof glostis PsEhasm S1iLIpels PERLAREN, hal f
bends that aggupgpaced apart and obtains all the benefits |isted above.
100701 Quternost closure sleeve assenbly 2224 is different in that only one
pi vot axis OfL‘a tq‘edﬁoubl mi vloti esign of the frame assenbly 2204
acconmodat es LIEBPYINGYIPEATHEY Al W bti on. As shown, a closure tube
shaft 2226 has a clevis 2228 at a distal end. Cevis 2228 is pivotally
engaged [(0oi1y h a InIFI&8r 8619, regla2BlY. mG¥ing antieulatiog m22BMidwa23@iis qepexdédmal gear

2232 f d at istal end and pin 2234 pivotal t
2236 of ol evichesbphily SOV B Boflon Saie B Bl ARAIAREAnEERG 2246 of
clevis 2228. oHed16823224 dtetdl nididnGs BiinSoverrt 6104 RakorletI SRt tOWrd @8 aRhNS 2243

and slidably attach a T-bar 2244 therein to engage proximl gear 2232 of

t he cl osure fionythe $ongitpdidal a¥isief a sungisalalevise 334 €l i niotinh sngededly abaghta

reversed singleldu i vat ..al.t ernate, .concept .f.romt he.previ ously described
Andies tdthe Rink bR akis Sicpat P B Al iRF bRl G LRt v ot oo

mechanism T
t he al t er nat @30, raa®loes &tk dSrotatidral metiotodr, lokgihidkeil niofien P fstaly floYing

descri bed dual  pivot closure nmechanismw th a single pivot frame ground.
Lateral |y Mowitisylatipr meghamismncane g setnated zs shopm IFIF(£.S. 18199r a laterally
nmoving artic ' [ ' hghed schematically to show | atera
noti on beingHt%éﬁﬂg%ggﬁggg?ég%%ﬁg%Pgﬁggﬁbngan end effector 232. Lateral
notion is the novenent of at |east one elenent toward or away fromthe

| ongi t udi nal Laterallydylowng fjuid AaticletiandMedgaismrhi s notion is generally at
right

[0072] The laterally moving articulation mechanism 230 is shown schematically in FIGS.
16-19 and includes a fluid control system 235 having fluid-filled parallel left and right
fluid bladders 236, 238 extending longitudinally therein that move a lateral member
or T-bar 240 laterally by the movement of fluids 242. All directions are in reference to
the longitudinal axis. Referring to the unarticulated view of FIGS. 16 and 17, the
distally located end effector 232 pivots about pin 244 and has a gear segment 246 at a
proximal end. Pivot pin 244 is attached to a frame (not shown). A rack 248 at a distal
end of the T-bar 240 operably engages gear segment 246. T-bar 240 and rack 248 are
laterally moveable along axis A-A. A distal portion of the long left and right fluid
bladders 236, 238 lie laterally to the laterally moveable T-bar 240 and are laterally
constrained within a closure sleeve 250 and vertically constrained by a frame 252
below and a spacer 254 above. Left actuating fluid bladder 236 is filled with fluid 242
and has left distal actuating bladder 256, left fluid passageway 258, and a left
proximal reservoir bladder 260. Right fluid bladder 238 contains fluid 242 and has a
right distal actuating bladder 262, right fluid passageway 264, and right proximal
reservoir bladder 268. A fixed divider 270 extends from the frame 252 and separates
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angles to the longitudinal axis, which is a horizontal |ine bisecting the
mechani sm 230, and does not involve rotational notion or |ongitudinal
notion. Laterally noving articulation nmechanisms can be fluid actuated as
shown in FIGS. 16-19 or nechanically actuated as shown in FIGS. 20-23.
Laterally Nb¥in Fluid Articul ati on Mechani sm 100721 The | ateral |y noving

articul ation #dderss2n02268 prgd thia dlwid pasbageweyc2i8, Y64.MTheifosd divider2904n4d
i ncl ud f Ll ' 0z 54d | | ef t d
ht 71 i ot SofsRPbegs SSUShEmE e HRIA Dbl pdd, 0B MREBIRL |2 ' ove &

| at eral menbexpansionin teerfhidld Padsagecsealions 258, 2Gveofithe bladdérs A86,/2381 Adatedally Al |
directions are in reference to the longitudinal axis. Referring to the
unarticul at e VPR o‘% plpqgggcq@plgﬁﬂorime ﬁ%i%ﬁé?“é‘i‘ egl I grtigy OEﬁantquf ect or
232 pivots aboidhafif 23ﬁ‘ﬁor§ﬂgc$1ﬁ}?re§’si&1e@fron§%g g)giﬁﬁl fdse oirﬁfléﬁ&'eﬁakgend'

Pivot pin 244 is attached to a franme (not sho A rack 248 at a distal
end of the T208andthe acpeilaiohyof ¢regengesfegton? 32 dy peditioR, 48her TomponéOsuahds r ack

et “and 11 oRITIEHeE) rAsiae uongys iogg Opf Lo BR G SR EBeY heeral 1)

noveabl e T- bfcodfPatderiaRe 1 7,atogral Iy constrained within a closure sleeve
250 and vertically constrained by a frame 252 bel ow and a spacer 254 above.

Left actuatin | uid bl ra236.is.filled with fluid 24 d h | ef t
i star MiRba e ikt 16562 25014 T, aters uetngut o' Sl sniibiesrian .
proxi mal resgiener 293 ROHE lefP&inprEdsosiighitipiddmil RASOir BRIV oREnd flnid 242
and has a right distal actuating bl adder 262, right fluid passageway 264,

and right prantp mght flyid passagéwaynd Boadrighbdistahadtiating bdadder236. 2a0ighk distatls fr om

pacsagenays gzt eSy mpdes 1itGs ATHERD 3 ERonel ablTaqudlll s

constrain th;elatilieﬂ'z&znﬁs&ﬁﬁ@m&lsmaﬁi’aena@ffeaaﬂzmﬁ\éﬁmulat%mnéh?m inthe fluid
passage sections 258, 264 of the bladders 236, 238. A laterally nopveable

"C' shaped céHprkaysg asvieneshEpmihotopasishewmdeampresgionof thedeft distal estuating
mechani sm 23Q, f i [ ' | adder s
260, 268 andetis 2AEEATRLAER B BoxhRRAhedulf off £ R0 ARERINCLY! SUC
conponent s s@6hambint@lefti proxighabasserzdi bialder 26%. Ihpatigiiaqaih attachgd Haht wdlbt 276

in the frame 252 may be incorporated (FIGS 17, 19). ,
280 of theyC shaped compr%ssion member 272 moves to th)e left causing compression

of the right proximal reservoir bladder 260. A corresponding movement left of an
attached left wall 278 of the C shaped compression member 272 provides space for
the fluid from compressed left reservoir bladder 262 as the fluid flows into the

expanding left proximal reservoir bladder 266.

[0074) This fluid control system 235 for the articulation mechanism 230 offers at least
several advantages. First, the orientation of the actuating bladders 256, 262, proximal
to the articulation joint or mechanism 230, allows the use of long bladders 236, 238
and longer T-bars 240 within the instrument 234. As a fluid-driven system, increasing
the output force of the fluid control system 235 may be accomplished in two ways.
First, for a fixed fluid area on the T-bar 240, the fluid pressure onto the fixed area
may be increased. Second, for a fixed fluid pressure, the fluid contact area on the T-
bar 240 may be increased. The first method results in a more compact design and
higher system pressures. The second method results in a larger design and lower
system pressures. To decrease cost, simplify the design, reduce system stress, and

reduce risk of bladder rupture, the illustrative version depicts long distal actuating
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100731 As shown in FIGS. 2 and 18-19, |ateral novenent of C-shaped
conpression nenber 272 to the left conpresses right proximal reservoir

bl adder 260 forcing fluid into right fluid passageway 258 and right distal
actuating bl adder 256. As right distal actuating bladder 256 noves T-bar
240 | aterally to the left, the left distal actuating bladder 262 is

conpr essed a%hldflﬁé 256,263fin er edyantappousspasition proimelitor the eriisulatign mechastise kwi se

as Vi owed 1 95 Wi APl GURlor (NGRS Ui Acheht oflhe bilget uat g

bl adder 262 causes rou |xe fluid
passageway 266 262dhdtrhablé efetblidderd 256, 262 dreMong ardd thd daticulfion outpupforéd cul ar,
280 of the C shaped conpression menber 272 noves to

an attached right
the left caudd ﬁ“g %ﬁﬂrae]@?‘&ﬂut%?sskuﬁe ri ght proximal reservoir bladder 260. A
correspondi ng novenent |eft of an attached left wall 278 of the C shaped

conpr esgosn nerfiars, € upuotdrcest thp atieulation mebleanismiR80 Earov inorpsedfoethd ef t

reservoir bladder 262 as the fluid flows jnto the expandi | ef t proxi mal
reservoir bl a%’em%@%%%?mpf iyénqrq:amn(g OREeEBIre %%fg?‘%ﬁ{‘a%’g%?eo‘ﬁs@]he

articul ati onpRREAINEEME33 pi)zuem Piesélﬁ@éémaa%a a&re@s@g/a%tregﬁaed&i rst, the

orientation of the actuating bladders 256, 262, proxi mal
arti cul at i onhgight¥nddengtec3inge thmdm;era)lfk:mnubtml asdosodpit sumglclal mstdanentsz%

238 and |l onger. T-bars. 24 the i ns t. 234, .a.fluid-drjven
aystem | nor SRPiRg o TS Qe Byaess BRI LS IGRHr B s BRHSEb Ty be
acconpl i shedchdhg EV@hdﬂ?iﬁ% the Fe'n@ﬁltof thdpressutd éiﬁﬂicf hidh ﬂaﬂh@%ré%’fbsﬁ E€eclaltpr 240,

the fluid pressure onto the frxed area may be increase Second, for a
fixed fluid pn%%ssuhelatetraiemmmf@tccoﬁtha(dtevm teebeoad vahtegdouslyanniidy whariging

i ncreased. The S thod resu act design and higher
syst em pr ess?ﬁngﬁb tol'ﬂlge %agﬁvgr%pﬁé%r?quﬁﬁfger? ﬁqungsar ger design and | ower
system pressures. To decrease cost, sinplify the design, reduce system
stress, (et r dduide usddsik adhtetsllyaieming depticercan beleithén domprresaibleer ver si on
depi cts |ong.distal R t n advaniageous

o i on oroifaiibRis Bl &SR ndiin, Ma e i R mPrae i s Sroat o

shaft of theniig¥opdrticREtand lahy bthet fiateria] RERARA bOmalldtd M BEEFedn adaRsurd62 t hat
enabl e the bl adders 256, 262 to be long and the articul ati on output force

to be high f eradient.dhileagnn Tuid saw be used; Herviszed plusions sush ag saline, matesa odf t he
articulation @ﬁ@&@'a?@ks%%gaﬁﬁ‘{}re?&rédpcr eased (for the

Laterally Moving Mechanical Articulation Mechanism

(0077] Whereas fluid mechanisms are described above to cause lateral movement and
articulation, mechanical mechanisms may accomplish a similar lateral motion as
produced by fluid bladders 206, 208. In FIGS. 20-21, an alternate laterally moving
articulation mechanism 300 employs a mechanical control system, in particular a
longitudinally moving member, to affect lateral motion and articulation for a surgical
instrument 301. In the illustrative version, with particular reference to FIG. 20, a
laterally moving slide bar 302 has at least one pair of angled left and right cam
surfaces 304, 306 extending laterally therefrom on opposite sides of an elongate
longitudinal shaft 308. In the illustrative version, another pair of proximal left and
right angled cam surfaces 310, 312 are also included. A right longitudinally moving
link 314 includes corresponding inwardly directed distal and proximal counter ramped
surfaces 316, 318 that register and slidingly engage to distal and proximal right cam
surfaces 306, 312 such that distal longitudinal movement of the moving link 312
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sanme input pressure) sinply by increasing the pressure contact area of the
di stal balloons 256, 262 on T-bar 240. Pressure contact area increases are
restricted to height and I ength. Since the dianmeter of conventi onal
endoscopi ¢ surgical instrunents are fixed at certain dianeters to pass

t hrough insufflation ports, this limts the hei change. Changing the

| ength of th&dusesledinverd lagmrplanevemeahohihs SIqurebagr3Qg{Ié§h01%db@émprgmae thabbl es t he
lateral outpy I%ﬁ%%m&&ﬁ-‘?agr%\é' @erééa s'H f”HJI’ ?&?&%@Hﬁé& &H&F%@I{ar@haf‘g' ng

length) to nee ver o rce t e systemrequlres | ui ds
used in a | anmvameyt mEpectigeldevi ce can be either conpressible or
i nconpressible. As used herein, the term"fluid" conprises |iquids, gases,

gel s opar H@éﬁeo flow

bet \Aeen%g%ér ess%?lgdl&glr)%%%?w QE%@@F ‘?lht came useaﬁdst erl [ fz:ed

sol utions sushdfalmr§92 ltmm;gemhmsi'rdalbaowz rightwsaid intboamgaganeene spthcthatipht pref err ed.
Laterally M ani cal Art] Mechani sm 100771 \Wereas .fl uid
mechani sms a gﬁ&&%ﬂh E’GV%JVI% 'J‘[l glggghq oppasiLy pr% venyeht Ofgﬁ Tighil at i on,
mechani cal mﬁﬁfgﬁﬂ&%ﬁﬁnﬁﬁiﬂ%@iﬁlﬁgmﬁé&%@s fzégtﬁlafﬂ mBlerhéit@f te Ak b@@s produced

by fluid bladders 206, 20 F 20-21, an alternate laterally noving
articul ation M@manclymﬁbﬁllhlmaweeslm@ﬂethlqngitudmaﬂymbvmgslmkdﬂo ingludes

t I I di t ffect t I
et cul at | onePErPandlE yhamy SRR S angpte e HEe i edhs 221 of on
with particubag tHa?fe?{s@é}%ﬁdfsﬁdIEF@eng%e tadlsltzﬁtaﬁd BHIxYmAMYgHR Yarfi Ishificeb 304,302 has
at |l east one pair t and right cam surfaces 304, 306 ext endi ng

lateral ly t héI%fth@Iﬁtgwaowgbstakheam ihe forpfer amnlepmgmlb' so| thﬁghit&ldpmtudgmt

angi ed cam < AR 140U AR Bty AR B P Bl 1 O

novi ng | i nk nidlémienicd fUbeslidedyar 86 aNgHonl bdwpfddlavedihmetﬁts&drngir@toahtaamay
proxi mal counter ranped surfaces 316, 318 that gl ster and slidingly

engage to di 8¢ éﬁv%ﬁﬁ@ syshdhatRipXima movement cguseﬁ&f@@ar o vement. %twéﬁulfirbst d| st al

| ongi t udi nal t I r
m)vgment of t F@gtthag e%g}?ﬁf éﬁqﬁh%ﬂgl %(ia@g%"'v@prl%%me%“ ?déﬁ@i% S rarrpl ng
contact may Bez are\sappatedsyithin tah @longdats shdft 3a6/thardllowsahsdengifughialmodemermy ement

respecti vel
P Y, of the former and lateral movement of the latter.

[0079] A distal end of the slide bar 302, depicted as a socket ball 328, is received within a
V-shaped cam groove 330 proximally aligned and proximal to a pivot pin 332 of an
end effector 334. Thus, in FIG. 21, proximal movement of the right longitudinally
moving link 314 and distal movement of the left longitudinally moving link 320
causes rightward movement of the sliding bar 302 with a corresponding rightward
movement of the socket ball 328, Thus the V-shaped cam groove 330 is driven
rightward, pivoting its most distal end 336 to the left. Alternatively, lateral movement
of the slide bar 302 may be converted to articulation of the end effector 334 by the
rack and gear engagement described above with respect to FIGS. 16-19. Thus,
mechanical systems that use longitudinal movement can be used to provide lateral

articulation for the surgical instrument 301.
Rotatable Link.

[0080] In FIGS. 22 and 23, a further alternate articulation mechanism 400 uses a rotatable

link 402 to move a lateral member, depicted as laterally moving slide bar 404, to
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[00781 It should be appreciated that a spring bias (not shown) may be

I ncl uded on the slide bar 302 to urge the slide bar 302 rightward into
engagenment with the right longitudinally nmoving |ink 314 so that the
opposi te proxinmal novenment of the right [ongitudinal moving |ink 314 causes
| eftward novenent of the slide bar 302. Alternatively, in the illustrative
version, a | efuseBirglationifers sugisehingigmenh #0@ Aheilaterally e vingglide ot ng

inwardly dir I 324 that
rog ster ana ey heRbi AR S eal G RRETe MUCARER 1860 or 00 504
310, the | at F8GS.rlsdmnddiosdt alplrg'x1mlablextdhff ah@ndeffecrtmopslmwn)m{d)tytabm linkat02di st al

| ongi t udi nal ment, of t | ef ngi tudi nal Iy novi lin 320 c uses
rightward | af‘@gg’fﬁ qb"fShiEiﬁ arslf 4d@tlbétrle§69neﬁn§&§?‘iﬂtﬂl i at ed
that this r a%ﬁﬁ@rs@?@ﬁﬁqgnmmap%{ﬁ ﬁié?éfﬁﬁ?tosél%ti%t Qﬁhmpis%k '10%&1@6'&@

causes | eftward novenent shoul d be appre ed that the right and |eft
| ongi t udi nal klydentmyi 'H@ dlidm fbsr 4Mis veRidalincbnsiraidedbetivaen a 8@spacer 44ppdat ed

within an el nat al nov rrent of the
former and”1 Bp6tn et 8 Subr Bhyirk 4 PRI dihg) oSBT Al Sl BeeBRRT 't ne s | de
bar 302, depk&hﬁ@le@ﬁk&@%&@&coﬂﬁh&da@%@otat@n bEGRIaMA doRi TKH dpaéer 4Y2gh@ped cam
groove 330 proxinally aligned and proxinmal to a pivot pin 332 of an end

ef fect or 334frameud4 arenencpmpamd by e tutivkazislegws 4 h Rotasfontdighe toggmy link 402

| ongi t udi nal | VI nk 314 a I,St a ve

| ongi t udi nal PPYRRE AR DR 325 8 el Ry i T noLind BesBihdbs 1 ai g bar
302 with a cdire@pp@Tdbtagon.i ghtward novenent of the socket ball 328. Thus

t he V-shaped cam groove 330 is driven rightward, pivoting its nost distal

end 336 to t t,er nat vel | at.er gl Vi n f the slide bar 302
mmy be_ convervttigndeirniat ifing prpRiut BycRedTRibic 8mbIE, he' “Fack and
gear engagenent descri bed above with respect to FIGS. 16-19. Thus,

mechani 8411 systlad8Gt Prata sysgical dmglumdi W ham\ﬁhdemerrtbahS%almd alopgpr ovi de

nf 500 B34 AT e moylSPl Btifentd B8 00

| ateral articulat. ol for th
[00801 In FI tﬂé‘ nglhyisof an ¥lg {"%
uses a rotat abél@nglnhdﬂfbé@%h@d AeigRt tﬁlcknﬁgﬁa@inbefemnd isleprtichIBtconstrainéer al |y
noving slide bar 404, to 22. cause articulation for a surgl cal instrunent

406. The | at Y qua;ne@gd,spg:eg (nod shaysnp). Haph buckling member 506, 508 has a respective
fixed distal attachment 510, 512 and a longitudinally translatable proximal link 514,

516. Respective left and right flexible members 518, 520 inwardly bow in opposition
against the slide bar 502, with the amount of lateral intrusion in relation to distal
longitudinal movement of their respective proximal link 514, 516. In an unarticulated
state shown in FIG. 24, the proximal links 514, 516 are not differentially positioned,
and thus a distally projecting tip 522 of the slide member 502 is centered within a V-
shaped cam groove 524 that proximally opens relative to a pivot pin 526 of an end
effector 528. In FIG. 25, the left proximal link 514 has been distally advanced and the
right proximal link has been proximally retracted, causing the slide bar 502 to
laterally translate to the right, thereby causing camming of the distally projecting tip
522 against a right portion of the V-shaped cam groove 524 with resultant leftward
articulation of the end effector 528 about the pivot pin 526.

Electromagnetic Lateral Articulation Control Mechanism.

[0082] In FIG. 26, a surgical instrument 600 has a distally connected end effector 602

that is selectively articulated in an arc about its pivot pin 604 relative to an elongate
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may operably engage with a rotary gear or a canmed groove as descri bed above
for FIGS. 16 and 20 at a proximal end of an end effector (not shown).
Rotatabl e link 402 nmay be |ocated below the slide bar 404 with at | east one
arm 408 extending rotatably transverse to the longitudinal axis therefrom

to engage within a socket 410 within the slide bar. The slide bar 404 is
vertically c&hﬂé’fté%byéeterﬁémr@n O:EatSljéﬁ b 508 Inpepticaiag, adistebsqcket §10nfdhe114, t he

| at er havi ngg r i nk 402
and accommda eés&?g ?ﬁ%% e ar %}‘gé@gaérﬁff% g%lggpif%gnalntgw% rarré) J2114 are
enconpassed b@4.&heshidd bar (ﬂ)l8&evm1éa1l& consttaifedowitiih thdelongrtashafl 606kbyd02 noves

t he arm408|n an arc an erey ves. the slide bar . 404 laterally in the
di tect i on of TRGEART SrAcenml : w@evéwgrﬁmas}%@p@%ééf‘ oxthetars ng

Fl exi bl e ME”Hﬁsfa?dl %%&é&oh@ f&sﬁe laﬁé‘ml s?}déstlff%&ﬁide'b'a%(w% oﬁﬁ%eh?% a slide

menber 502 allgne al ong ongi tudi nal axis of an el ongate shaft 504 and
allows | ater distaﬂmmler tbeehmgate shdfedqs. Tbe&clspnn@ e b &6 predBleaadntering ght

buckl i ng ne er 5 d ertica con ai ne and spacer
(ot showny - Bk eR s SF prcodiEisftsenne 8A3 Lot bto. DR Bod BRI ea i ot a
att achment Sé@etroﬁﬁggx@ﬁctze 6INGH bppidsinglsidés bf Mesliad B cosREOddivelyl Nk 514,

516. Respective left and rlght flexi bl e menbers 518, 520 inwardly bow in

opposi tion agafatedtto pitackd ferlous targed 624 integral arhafixeddathe Bidelbar 69 itherebor usi on

|k 514, ~516ecE st Mb OBk o YRRy pff i RIRRE YRR T

| inks 514, 53@eciére5020ks dbipidtal ﬁhrEIGaQ‘l’ YFop eiplicipediongi@iiindl Hudighedlisit &l | Y
projecting tip 522 of the slide member 502 is centered within a V- shaped
cam groove 59epi¢tpdialtbeesh itshquld beannseqiatpdithaleng ¢ morgielastropiagnetomaybe an end

el oot or ©28.1al fiodfte o BEnd R PpSLIRLL D S aReRESdiatal |y

advanced and pr ox een proxi m racted, causing
the slide baplubdity bbcollsa(h@trsaabivn) hlighed bhahg tlieolohglaldimagﬂ&ngﬂt dstetheblydedﬁusi)s]g
camming of the distal]y projecting.tip agai nst a right portion of the
V- shaped cantyhsaciecasbhavipe ifs logiidingl axis éhgwairwth thedlpleral MavSHERHAARS end

ef fector 528uahgyt b%@ pi vot pin 526. El ectromagnetic Lateral Articulation
Control Mechani sm §21 In FIG 26, a surgical instrunment 600 has a

distally connected end effector, 602 _that is sel e tively arti cuI ated in an
arc aboﬁfml ts prive thsipgessplinygtionihag ben IL{HS"@'F eéCﬂPtIOHO 'several

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

modifications may readily appear to those skilled in the art.

[0084] For instance, a single fluid transfer approach may be incorporated wherein a
single fluid actuator expands and compresses to effect articulation, perhaps assisted
by a resilient opposing member that is not in fluid or pneumatic communication to the
handle. An application consistent with such a design, for instance, could include just
one bladder attached to a T-bar so that when compressed by the withdrawal of fluid,
it pulls the T-bar with it.

(0085] What is claimed is:
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23. shaft 606 by lateral notion of a slide bar 608. In particular, a distal
socket 610 of the slide bar 608 engages a V-shaped cam groove 612, opening
proximal to the pivot pin 604. The slide bar 608 is vertically constrained
within the el ongate shaft 606 by a frame and spacer (not shown). Left and
right conpre55|on springs 614, 616 that are inwardly directed on opposite

| at er al Cidimes of the slide bar 608 are proximate to a distal end 618 of the
el ongate shaft 606. These springs 614, 616 provide a centering bias on the
slide bar 603 sargicdl nstruatent,lkomerisingf f ect or 602. Left and ri ght

electronagnetaéf 0 62 on gposl g si des o the slide bar 608 are

sel ecti vel4t N F?}S’E’éla PR a‘PE&“F%ﬁPé %rget 624 integral or affixed
to the sligehabielHds ﬁch&f ¥ fraffeldefihing &l 1tef RREQG)BHed WRh 8o 8ISBRG1 608
laterally and eff%ctlhg a#ﬁ?cu l'ation bg %e ﬁ% #gg%t 60£ﬂ§gs aeplcted
in FIG 27. &ds; sinplicity, a longitudinally-aligned COI| is depicted,

al though it shoul d be. reci at.ed.t hat e..or nore ts nmay be

211 gned « dngroRtEndSRERRERY BHdine Be et Rttt R e S Eha SRS 08, “such
as a plural gfa; of coils (not shown) aligned along the |ongitudinal |ength
of the slide bar 608 with each coil having its |ongitudinal axis al i gned
with the |aslidebpr withiathnlateaalirscess havimga distagenda@ngas@gto the pe3imalsamening e

present inve e I Iustrat ed by description of several
enbodi nment s ur{ga%mﬁpﬁ'% etnﬁg?fe Plstrati ve enbodi ments have been described in

consi der abl Igtefi# paide mdchanism RAgaginietht Bli@bar @5 tHef frankkefor Diteralaid to restrict or
inany way |imt the scope of the appended clainms to such detail.
Addi tional alengitedipdly aigaed movrmpiaditendidghyr; @Bddi | y appear to those skill ed
in the art 0 may be
i ncor por at eda}‘ \Aﬁg);%u i &Ok&?at”g’%tg 4 t;gj'tﬂéqn‘ltl&lg e%gﬁ%&géérg%lﬁ%gg%%ﬁg&gtges to
effect arti Cphioatld:marﬂaﬂh‘t&ﬁﬁmaﬁsnBilﬁtéralllyyn@erthsslideﬁm‘r. opposi ng nenber t hat
is not in fluid or pneumati c conmunication to the handle. An application
consistent wth such a design, for instance, could include just one bl adder
attached to ﬁﬁﬁg Whinh | digd, it
oul | t%e 2 ghér sﬁ?‘lcaﬁﬁs ‘g@?@%g{%&é Gfle ﬁﬂéxirﬁ@lc tg SWce A tHel

effector comprises a prox1mally directed camming recess that receives the distal end of the

slide bar.

3. The surgical instrument of claim 1, wherein the proximal camming surface of the end

effector comprises a gear segment and the distal end of the slide bar comprises a gear rack.

4. The surgical instrument of claim 3, wherein the lateral guide mechanism comprises a
channel formed laterally in the frame and a rib received in the channel, perpendicularly
attached to the slide bar further comprising a flexible longitudinal portion connecting the rib
to the gear rack, wherein manipulating the end effector causes backdriving of the gear
segment that flexes the longitudinal portion, cocking the rib into binding engagement in the

channel.
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Claims 1. A surgical instrunent, conprising: an end effector including a
proxi mal camm ng surface; an elongate shaft including a franme defining a

| ateral recess aligned with a longitudinal axis; an articulation joint
pivotally attaching the end effector to the distal end of the el ongate
shaft; a slide bar within the |ateral recess having a distal end engaged to
t he proxi mal Thgswgioalinsumentad cliimtly wherein e flaterabguldg meghanisn copupasss:

mechani sm [ [ f r .

"o ¢ udh riegd it bratkel ekl erb, pbed eI ek el intifelongte o,
proxi mal |y athagkekd to the el ongate shaft and operably configured to
produce an artijcul ati notion to laferally nove the s|lide bar. 2. The
sur gi cal 41 deast oeraterl trpughhole I sl oA 8%"0‘%1“?7516 leéﬁﬂf ﬁ@%?‘ﬁ‘ﬁ&e of the
end effectogmgggpghges a proximally directed canm ng recess that receives
the distal end of the slide bar. 3. The surgical instrunent of claiml1,
wher ei n t hat lgasbonensdilde pay woimed suthé bateraldhronple heledf thef flede thar amlatiacheslde a gear
segnent and th diﬁ(t | end of the slide bar conprises a gear rack. 4. The
sur gi cal insf?gﬂgﬂfegwn C% m 3, wherein the lateral guide mechani sm
conprises a channel forned laterally in the frame and a rib received in the
channel , perpendicularly attached to the slide bar further conprising a

f1 exi bl &. 1 ondihe saigiral insoumentrof cbmmde wihargint the laters] guide mechapesm compriseswher ei n
mani pul ati ng, t he.end. ef f ect or. causes .backdri vi f the gear segnent that
T exbs ¢ net P RRBRin g on o RS SRt (b biaisele il ng engagement i n
the channglaterdib Atacildiiothe didedar hitbdlidiiEyteceived indthBNateraliRnAEIN the | ateral
gui de nmechani sm conprises: left and right bracket surfaces laterally spaced
across the lateral recess in the elongate channel; at |east one | ateral

t hrough 7h0| egihg sﬁ&?ca? }nisﬁlgmgrﬂrof%laiirgq(? gvhgeh‘pthg rl‘a(?eljaf9 é&ld@ﬂgcﬁa{n@fﬁ c&ﬁﬁ?%gzt

surfaces; an
a lateral channel formed on the slide bar adjacent to the frame; and

a lateral rib attached to the frame surface extending into the lateral recess and slidingly

received in the lateral channel of the slide bar.

8. The surgical instrument of claim 1, wherein the lateral guide mechanism comprises:
a lateral channel formed on the slide bar adjacent to the frame;
a corresponding lateral channel formed on the frame adjacent to the lateral recess and the
slide bar lateral channel; and
a bearing member received within a lateral guide recess defined by the slide bar lateral

channel and the frame lateral channel.

9. The surgical instrument of claim 8, wherein the bearing member comprises at least

one spherical bearing.

10.  The surgical instrument of claim 8, wherein the bearing member comprises a

cylindrical bearing.
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at least one slide pin received in the lateral through hole of the slide bar
and attached to each bracket surface. 6. The surgical instrunent of claim
1, wherein the lateral guide nechanismconprises: a |ateral channel forned
on the frane adjacent to the lateral recess; and a lateral rib attached to

the slide bar and slidingly received in the |lateral channel. 7. The surgical
i nstruméht offhe sla“gwallmsmmloﬁctane 1} wherein a splgctrd anec s %hd\ecb@hgﬁ Zes: a

! ater al %ﬂg%? Jrﬂ%sgdé%%n{ i&"t g la'teq'gl s gpﬂh@%ieo gat%%leléf?ﬁ} L a ’latéj}gldnlﬁa1 lateral

rib atti me sur ace extendi recess and

sl i di nghyd thb@d&lrvmxlhdel allateral eliapnell s1zdsthtnﬁede1\m‘thé hegeral ditslendaplurdlity ghe sur gi cal
instrungent, of claim1, wherein the |ateral guide nechani smconprises: a

| at er al °€HEW¥Hel formed on the slide bar adjacent to the frame; a
correspondi ng | ateral channel formed on the frane adjacent to the |ateral
recess and the slide bar |ateral channel; and a bearing nenber received
within 42l at é‘halsurgisniahiashrmnexﬂ&f diaimredhérgirt the laiérhl:lglidheamed:lmmisméngagilragmhﬁal and

thefra | at er channe 9. The sur trunent of .claim 8, wherein
e boanRde oo £ e S I0F ateral andl Ionga e atmb r MEET P LbE SIS BB, The
sur gi CakoﬁlPﬁée"s H'}St'aﬁabféflnﬁd aﬁigﬁk@gar@ﬁ'ﬁﬁ@kﬁ% sﬁﬁ@b%ﬁ'a‘l‘i@né@%ﬁ% VeRI¥R! | ses a

cylindrical bearing e surgical instrunent of claiml1l, wherein a
sel ect edendertingpf lthhehd’l |thi@roba1ablahdk alvogllﬂyﬂaoed tof a ndae sinfzoewf Huj dideber t 0 t he

| ateral rece of the e t includes a lateral rib and the other

i ncl udega‘glqg;?t& fnoé(ﬁlﬁﬁ?lt tF &?ég oéat?lgﬁi‘f"gé Op& | ateral rib and a plurality
of bearings. 12. The surgical instrunent of claim1, wherein the |ateral

gui de nmechani sm engaging the slide bar to the frame for lateral and
I ongi t uddnal ffye wrgtgn@astmnmﬁplann 12heherpindbe tedatable dinsincledes a pluelty 2l e | i nk

al i QHEdPB,%[a’? ou%n {% th elbage ba g 30?%?.@1% Bgth%rl]erg?fttg% 1nta1%etﬂt% erline of

the sha at'ab € ace of the
slide ba]igm@@wauﬁ@h@ﬁaroal noverrent thereof as the rotatable |ink rotates.
13. The surgical instrunent of claim12, wherein the rotatable |ink includes
a plurality of

14.  The surgical instrument of claim 1, wherein right and left distal fluid actuated
bladders are placed on respective sides of the slide bar, the handle portion including an
articulation control operatively configured to differentially transfer fluid to the right and left
distal fluid actuated bladders.

15.  The surgical instrument of claim 1, wherein right and left mechanical actuators are
placed on respective sides of the slide bar, the handle portion including an articulation control
operatively configured to exert differential longitudinal motions to the right and left

mechanical actuators to laterally displace the slide bar.
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pivotal joinings to the slide bar spaced along a | ongitudinal |ength thereof
to maintain the alignnment during actuation. 14. The surgical instrunent of
claim1l1, wherein right and left distal fluid actuated bladders are placed
on respective sides of the slide bar, the handle portion including an
articulation control operatively conflgured to differentially transfer fluid
to the APght Aswesitafinstrugiest, §pmprising: act uat ed bl adders. 15. The surgi cal

i nstrunment mechani cal actuators are

pl aced on r%Elg(eéctf?létg}e&mlugg@%l%ﬁ%ﬁ2%?1@@9%%&?&? ’he handl e portion including an
arti cul at ianrelangatershhft amnmledtd theleytd effadtogandatcluding uetdmedddfintrigomiatepdl

| ongi tudi nal noti ,ns"?p;ogf'l 3 ri gH nd left nechanical actuators to

lateral |y di 55f% with adengifgdina 23’“5’16 A surgical instrument, conprising:
an end effg syl r I haf t
Attached 18 TG IURAILR PloBIBZRENTRL (EShaEEipm OGSl B & GO pERELS

recess alignewfinith a longitudinal axis; an arti cuI ation joint pivotally
attaching t r to the dlstal he, el ate shaft; a slide
e i ¢ hi' TS SRy Ehiaith; Blssddersts hiTes distl Shd Eniabe G aBE AP an et B8
canmmi ng surgﬁg@egf&kQﬁd%ﬂgdg;fector right and left actuators on respective
sides of the slide bar in the’lateral recess; a lateral guide mechani sm
conpri si ng’l@thlaibﬂeﬂctwtmma@tespcntmdldﬁmﬁthseli@baedn thedatefal rdvess; sl i de bar and

thefrarre Ff’i LI‘IbeI‘ITE.dI t%ﬁ: othr of he S:l bar .and t he
frane; ancf‘ &e LAl 8“&9 FRYR comBLSNg A lgreref ehaog af°FBe R S1esHd s oSt t and

operably confli@Waeand the RIS Idietd] 2ibEBEhY inltROGELGH thaklidEtar @A theO
respective actuators to laterally nmove the slide bar. 17. The surgical

i nstrument offa@ezdngh 16, wherein the ri ght and | eft actuators conprise

el ected rurgi TR ARk BRAR Yo g bR shB DGR Bholbfer i o
from the ot hpfodagedifféentidNengitiidiiat ﬁiot1bﬂ§tor1‘d§13%6ﬁvd)ictﬁt@‘é 10 laferallV@bed thet he

right and left actuators conprise
slide bar.

17.  The surgical instrument of claim 16, wherein the right and left actuators comprise
bladders, the handle portion operably configured to transfer fluid to a selected one of the right

and left bladder actuator and to transfer fluid from the other one.

18.  The surgical instrument of claim 16, wherein the right and left actuators comprise
buckling members each having movable proximal ends, the handle portion operatively

configured to differentially position the proximal ends of the buckling members.
19.  The surgical instrument of claim 16, further comprising a bearing member selected

from a group consisting of a spherical bearing and a cylindrical bearing inserted between the

frame and the slide bar.
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buckl i ng menbers each havi ng novabl e proxi mal ends, the handl e portion
operatively <configured to differentially position the proximal ends of the
buckl i ng nenbers. 19. The surgical instrunment of claim 16, further
conprising a bearing nenber selected froma group consisting of a spherical
bearing and a cylindrical bearing inserted between the franme and the slide
bar. 282020. Asusgied)ilpdiiumenscompeEging: conpri sing: a stapl e applyi ng assenbl y;
an el ongat.g o the staple applying assenbly and including a
frame defi nt%ﬁ?&%ﬂ%h%%%%ﬁﬂ%%cess aligned with a |ongitudinal axis; an
articul at |ml¢r£gat&shpﬁ\aahcaieﬂyo thietstepiid applineasstraplyend ppdlyding a daendelfifingo t he
distal end of . the elongate shaft; a slide bar within the |ateral recess
having a di se&terahgcessd MY@?I@%P@%P%&‘FS scani ming surface of the end

effector; az{ni LA ]t)ﬁl];tTélv%gl aatttg Iﬁn ﬁlersFa?;féeéé)&) dy)fr%ac‘gsﬁtﬁﬁg/ﬁ él'glgstﬁf dfiebar in

the | ater Ir ecess, ans or ral ar wthin the
recess defi néde dhmgateshﬁﬁarre, mal nt aining the slide bar in parallel
alignment wiith a |onpgitudin aX| of t handl e port.ion
proxi mal | y2 %@F&éﬁ@&ﬂmhf %ée &rswga avigg, aHtStaiﬁW; srb@’@.gsfgwﬁe BHPIRY GHmRige
produce dlffghgggb@hwl SQH%HQ¥”3| nmotions to respective actuators to

| ateral ly nove the

right and left actuators on respective sides of the slide bar in the lateral recess;

a means for laterally guiding the slide bar within the recess defined by the frame,
maintaining the slide bar in parallel alignment with a longitudinal axis of the shaft;
and

a handle portion proximally attached to the elongate shaft and operably configured to
produce differential longitudinal motions to respective actuators to laterally move the
slide bar.
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