SURG CAL | NSTRUMENT W TH ARTI CULATI NG SHAFT WTH SI NGLE PI VOT CLOSURE AND
DOUBLE PI VOT FRAME GROUND Cross Reference to Related Applications [00011 The
present invention is related to and clains the benefit of conmonly owned
US. Pat. Application. 11/061,908 entitled "SURA CAL | NSTRUVENT

| NCORPORATI NG A FLUI D TRANSFER CONTROLLED ARTI CULATI ON MECHANI SM' to
Kennet h WAl es and Chad Boudreaux filed on 18 February, 2005, the disclosure
of which is hereby incorporated by reference in its entirety. Field O The
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Background Of The Invention

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

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

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

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



graspers, for instance, through another trocar, often this amunt of
positioning is sufficient. Surgical stapling and severing instrunments, such
as described in U S. Pat. No. 5,465,895, are an exanple of an endoscopic
surgical instrunment that successfully positions an end effector by
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clinical flexibility. The surgeon may repeatedly close and reposition tissue until

satisfied with placement.

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

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



I nstances, such as behind an organ. In addition, articul ated positioning
advant ageously 2. allows an endoscope to be positioned behind the end
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Brief Summary Of The Invention

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

joint, the frame ground has a double pivoting joint of its own.

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



pivoting joint that overrides the articulation joint in order to distally
translate to close the end effector, yet pass over an articul ated shaft. An
articulation joint pivotally attaches the end effector to the el ongate
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Brief Description Of The Figures

[0014] 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.

[0015] FIGURE 1 is a front top perspective view of a surgical stapling and severing
instrument shown with an open end effector, or staple applying assembly, and with

the staple cartridge removed.

[0016] FIGURE 2 is a front top perspective view of the surgical stapling and severing
instrument of FIG. 1 with an articulation mechanism actuated by a fluidic actuation

control.

[0017] FIGURE 3 is a perspective disassembled view of an elongate shaft and

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



]0017] FIGURE 3 is a perspective disassenbled view of an el ongate shaft and
articulati on nmechani sm of the surgical stapling and severing instrunent of
FIG 1. 4. 100181 FIGURE 4 is a perspective disassenbl ed view of distal
portions of an inplenment portion of the surgical stapling and severing
instrunment of FIG 1, including the staple _appl assenbly and

arti cul #018n medEARE this 2 Derspective dismmembled view o lp@?mw v%arwr@l@rmntt he
stapl e appl yhov g%%‘a@éu}‘ 18£1saé§§%nen§e%§ng m‘éfrﬁJgeI?tJ éri’"mﬁlﬁh}l &?E%ap' €

cartridge re to exp se C ng no 201
FIGURE 6 is ap;ilymgtasmﬂﬂpmmeumlmmeéhaarsm npl ement portion of the sur gi cal
instrument of FIG 1 with a double pivot closure sleeve assenbly and end

ef f ect org,,of €MD dy by a

i ut di o9 oul SCUE SHRERD ettt SElng S@TIE e Bhb L AGEILYY Ui e
of an al t er nahd ¥ evitr4 latewdl ial forf ajstaphet caftoidge teenoved t@exgmise coraponensrdriven byl G |

depicting a d(%ubl e gl voting closure sleeve assenbly at a proximal position
with a singl @ mgFotdame ground. [00221 FIGURE 8 is a bottom right

per spective expl oded view of the alternative articulation joint of FIG 7

i ncl udi mg2ep douRIGARIE 6ad¢ a frgnf pexspedetived \rie‘d@Qaﬂuﬁnplehienkpcmioh af the sengizar ound

i ncorporating rail ides far a,l ater.al Vi n menbe 00231 FI GURE
o"F o Pop | ef thsmmeptetitGet affh Sopiicni Jruur Herersrenity arhiad offeotor
articul ati onrdrpbvel t& ekpdsBa sﬁ'}g'l hiG 64 fralrﬂé%rguﬁ@&ttlcﬁlfatc@bcﬁa ﬂuldicrb?ﬂld’!fﬂdti%ﬂ an

alternate solid wall ‘support ate mechani smincorporated into a | ower
doubl e pi vot mechdnism. support a firing bar and including a rail guided
| ateral ly nmoving menber (T-bar). 100241 FIGURE 10 is a top diagramatic view
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(0022 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).

[0023] 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 including a rail guided laterally moving member (T-bar).

[0024] FIGURE 10 is a top diagrammatic view of an alternate articulation locking
mechanism for the surgical instrument of FIG. 1 with a closure sleeve assembly
removed to expose a backloading disengaged T-bar for automatic articulation lock

engagement and disengagement.

[0025] FIGURE 11 is a top diagrammatic view of an additional alternative articulation
mechanism for the surgical instrument of FIG. 1, a spring biased rack on a T-bar with

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

[0026] FIGURE 12 is an alternative T-bar and frame ground incorporating lateral

guidance for the surgical instrument of FIG. 1.



| ocki ng features that engage due to backl oading froman end effector. 100261
FIGURE 12 is an alternative T-bar and frame ground incorporating |ateral
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[0031] 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
articulation control 18. An end effector, depicted in the illustrative version as a staple
applying assembly 20, is distally attached to the articulation mechanism 14. Thus,
remotely articulating the articulation mechanism 14 thereby articulates the staple
applying assembly 20 from a longitudinal axis of the elongate shaft 16. Such an
angled position may have advantages in approaching tissue from a desired angle for
severing and stapling, approaching tissue otherwise obstructed by other organs and
tissue, and/or allowing an endoscope to be positioned behind and aligned with the

staple applying assembly 20 for confirming placement.



appl ying assenbly 20 froma |longitudinal axis of the elongate shaft 16. Such
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assembly 20 may occur thereafter.

(0033] 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.

[0034] An illustrative multi-stroke handle portion 22 for the surgical stapling and
severing instrument 10 of FIGS. 1-2 is described in greater detail in the co-pending
and commonly-owned U.S. patent application entitled “SURGICAL STAPLING
INSTRUMENT INCORPORATING A MULTISTROKE FIRING POSITION
INDICATOR AND RETRACTION MECHANISM” to Swayze and Shelton IV, Ser.
No. 10/674,026, the disclosure of which is hereby incorporated by reference in its
entirety, with additional features and variations as described herein. While a multi-

stroke handle portion 22 advantageously supports applications with high firing forces



[00341 An illustrative nmulti-stroke handle portion 22 for the surgical
stapling and severing instrunent 10 of FIGS. 1-2 is described in greater
detail in the co-pending and conmonly-owned U.S. patent application
entitled "SURG CAL STAPLI NG | NSTRUMENT | NCORPORATI NG A MULTI STROKE FI RI NG
POSI TI ON | NDI CATOR AND RETRACTI ON MECHANI SM' to Swayze and Shelton |V, Ser.
No. 10/ 674, 098¢ alqag e}sga@%@apbcaélpnmr@ﬁt%wmweﬁ% HPsBHQR BaY by ref er ence

inits entiget tar%‘ljéjfﬁ kel Lafl A8y bed
herein. Wile aypr?ﬁ%i [&1 tré{}eé)ﬂgdn& %%% ??S(gﬁggdgﬁgcrg\}gér??a%eogéfy suliports

appl i cat i ons owned Ut§.giatent appligatiar CHSRGIC AL STAPLINGGNITRUEMENT HAMINGat i ons
consi stent w ' ,an ' rat e, i ngl. iring
ctroke, - suoh SEARERE PR ERIGE DY R B G RER M, fo Berdidk B ot o

appl i cati on ‘SSMRA OAMSEAPE! Bt NSERBIENT HMhSISm SERARST R/ ST ANGE CLOSI NG
AND FI RING SYSTEMS" ‘to Frederick E. Shelton IV, Mchael E Setser, and
Brian J. Hendisclgaws of Shich inberebpintomposaed by referenflednlitssntietyof whi ch i s her eby
i ncorporated by reference in its entirety. Inplenent Portion (Articulating
El ongate Shaft An (Iingl‘eﬁﬁhﬁP&ﬂBh YARRUREHS Midnghte SHAG IO sta?lE!A?pélyiﬁg 5, the

I npl ement portion 12 advantageously incorporates the nultiple actuation
not i ons Assemidiyi t udi nal rotation, articulation, closure and firing within a
snmal | diameter suitable for endoscopic and | aparoscopic procedures. The
stapl e |eppl yi Mg ASSENS| thedfplenepsitibs 3D Qdvantdpasusly BRbfpodtesthy ahadly
opposed jaws, depicted as an el _onlgat e channel 40 wth a pivotally attached
anvi | 42 ( FI eguatiorpmotiors)of lengdingl rogaiioncartipptien, stosurseand firing within g t he

el ongate cha ' ' ' i | el ongat e

channol 40 il §tph SAEMIE Ky er bR YRR, pRPAREL 1RO SRR P The

Ihand! e g_ort : l@ml?ﬂg&v&mbl\j_’m@ (f‘ead dﬁhflble’_) h&s\/@;ﬁaéﬁéﬁ;ﬁ%tellvﬁbmmsed pospddpioted 4|6
ongitudinally noves to inpart a closing and openjng notion respectively to

a distal and # eRneae chasoelst) ‘E’Bh?ﬂ?évoé‘ﬂg’u attaghed agyy Hgmqﬁ-tln% 4sp)aplasugnpl yi ng

assenbly 20 ' J ' 1 ef ceto

P 3, the PRATRRHIE iemyfua e donghCcdndlldons BRI &4 AbndiRliaR)

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 motion respectively to a
distal and proximal motion to the anvil 42, even with the staple applying assembly 20

articulated as in FIG. 2.

[0036) 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
portion 22 to engage closure components (not shown) that longitudinally translate the
closure sleeve assembly 46. A circular lip 54 at the proximal end of the closure
straight tube 52 provides a rotating engagement to such components. Engaging
components of the rotation knob 32 pass through a longitudinal slot 56 on a proximal
portion of the straight closure tube 52 to engage an aperture 58 proximally positioned
on the frame ground 48. The longitudinal slot 56 is of sufficient length to allow the

closure longitudinal translation of the closure sleeve assembly 46 at various rotational



frame ground 48 whose proximal end is engaged to the rotation knob 32, with
aright half shell 50 thereon shown in FIG 3. It should be appreciated
that a proximal end of the closure sleeve assenbly 46, specifically of a
cl osure strai ght tube 52, enconpasses the proxinmal end of the frame ground
48, passing further ernal | he handl e _portion 0 engage cl osure

[ 2
component s (ﬁ%le%%\hii?ﬁetfﬁéﬁnop t@‘ic’)?%(‘iﬂ Wﬁlcl%?u‘iersé\eﬁé’Féﬁsémpﬁ’e“é AdJe¢ framg| eeve

assenbly 46. gfygjjygul ar |ip 54 at the proximal end of the closure straight
tube 52 provides a rotating engagenent to such conmponents. Engagi ng

conponents of the rotatiqgn ob 32 pass .through,a | ongitudi nal 56 on a
pr oxi mal®’por t f@?‘?%’?nﬁa#e&?#lr(l isblﬂl_)or{ﬁtggﬁpggm?glgn§f r?‘iﬁ:l‘g%ﬁ f‘gﬁo(;é(gb’f‘hre 58
proxi nal |y p@&hﬁﬁg}ﬁ@.d%age@ﬁﬁﬂgcérﬁ@crﬂéngr&m&a}e pbitgor] ZNGiot sHwd! TR Mingd6 1S
of sufficient length to allow the closure |ongitudinal translation of the
cl osure sl eeved 6@ ewetslapravgmal openinghisalong theilongatudgal eanggrbine efthe fpmehe
rotation knob 32 .t e.closur.e sl.eeve assenb 46. and t.he fra ground 48.
10037 “The orngdi®: TR L BNGRR B FRLPRISFIT 4 RbRRER hEe bailA%g s
firing rod 6QidnBafs botteiahittehmeneaaesitt ihk ipRekimanspenaipte. of firifebdraad! e
portion 22 (not shown). The firin rod 60 enters a_ proximal opening 62

al ong the | ofRpeitudinaly tfé@llﬁt%?ilnith%gﬁlig barslqt 64ead inpledes an ppwardheprgjesting
portion of t 3 ' F410Q: ot 64 along its
Bott om ¢ hat - BialHin 88 il Snitep R6lsHEERA To b MR 8O0 7, BTERD 66
longitudinally translates in the firing bar slot 64 and includes an upwardly
proj ect % pr okinglengsteshed 1o supretipsaadationdydneqrpeiating @ reptangllarf i rj ng r od
60. [0038] T t ' Weln? i ling a
Fect angul ar  “Reio iRl 78 b ia RBR LGB £lshl patigbeiaRtRgh D, 2
portion of tB2. Abbabdbmaonpanimen324 thét fesitieowithianharectmptlarsérhair caivdsi tdes
within the rectangular reservqi! cavidt as_laterally spaced art |eft
and right baffs l@&ﬁffﬁ& sppged gt et %fﬁmézt%aﬁeaégu%&-oﬁm geculanqryacduaton & o) | y
overtop of t ' r I | ef t
and 11 ght 1 adaanEBIy gRERG HIREbotldhn chibpaiQloR: s AR i MioRRISERed 0]
conmuni cat i ndefl aitdenghit flangas 82¢84, vanch arcghtbopudsdf theibaffins 7@F78, &8ht hat ext end

outvardly  from e LeSpecthVe 1SRehd bl ek volork ™, EPHAI LA KRRy The
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.

[0039] The frame assembly 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 bladders 100, 102. The T-bar 104 also slidingly resides upon the
recessed table 106 between the actuating bladders 100, 102. Proximal to the T-Bar
104, a raised barrier rib 108 is aligned thereto, serving to prevent inward expansion of
the fluid passages 96, 98. The frame assembly 44 has a rounded top frame cover

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



articul ation 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 articul ation
system 94, each bl adder 90, 92 conmunicating respectively and distally to
left and right fluid conduits or _passageways 96, 98 that in turn .

comuni cat e PEHSSRYG passIessioondd wid aciupding bladders 100.4HR2; ayvell avernsaining, 102.
The latter o : v, Qt - rtiinG j.on
rechani sm 140} S04G0 HREnERELEthe TG DR 1) pRAlcwbh dn haldRovd Tt cs

act uat i ons byeatures thdi emgble it typalsnprovidie ah atticubatios $ankingabtmbd0A 1pdesttived r ane

ground 48 upon whi ch resides the f.l uid. sages. 96, .98. and .actuating
bl adder s 100}n§@%t§er%{@?%@lsgrasmgoglagaggcﬁﬁiﬁpﬂgqc%qgég?%gls% ‘the recessed
tabl e 106 between the actuating bl adders 100, 102. Proxinmal to the T-Bar

104, a fnwssed bAdistarend (radd3 112 ofitheghiber 1MHeanghgss te prvot agraxampllediestted nwar d
expansi on of the flui.d.passages . .98, . The frane S | y. 44 .has a rounded
top frame Co\ggz}r.se%rgﬁrﬁclgﬁ P ﬂ@gfcﬂg?e%sql?tgle@ar%?/@tepgﬁr bﬁ?ﬁgg#‘zimé‘tl&? ound 48,
preventing Veidch&adm @%PARSHRAa%d QbsukdRIbE I U6 Bndoafasas $hdRticfedhdnRCt Uat i ng
bl adders 100, 102, as well as constraining any vertical novenent of the

T-bar 104. | mepzher il ¢ andiincludeea hprspshoe apestura 108 thatengaees the eailidd A dorble enabl e
o al > : j | . _ . : ;
et ar 1 bl onPSHE aRRLA Btb RO Riith Sl Rl e 37304 bRERauhd, 900 '

di stal end ( ‘cloded¢nglil1d ovtr thearticubiding hik¢h@nigngdesallowvipg Weigitadipslatesued | y
directed gear segnent 115 of ~an articulated distal frame nenber 114 of the

arti cul at i onMaieaRxen When the apticulating apgchaism dids atisulatpde mpastiaiarotopasdes t he
articul at ed : : ' . 1 hat
engages the fé’%@‘.“ﬁ dﬂﬁ%@gﬁﬁ‘%ﬁgﬁﬂu t\%J[ %% ?Jg@ﬁi&;ﬁ%ﬁ?ﬁe% %{ttrtr%gg%gﬁa\?}e n the
cl osur e straipghiioléesul?, 524 easplectivelyard Bhginglinallycpaced awaydrahi 6oroaspondiig
articul ati ng nechagni sm 14, . ali oW .na{.l ongi tégﬁi r}%I ostfjr&e .mftj on,even when
the articul affRARGROUAERTE MY RECISFNeRIPRtiay. 120 1t e drigulating FloshF  bot t om
distally pr Oh-i‘ﬁgtl'léﬂaﬂhg’ ?in Ka&s13b1832 Vel N&n ﬁb?e"r%ﬁbfétp’i@dtgiﬂk 184Rg 52
having pin holes 122,7124 respectively are’longitudinal 'y spaced away from
cor r espondi népngitoginalidspaced apwardiy:direated listal apé aftiping 1316y 638 thabengagepin128 on
the articul aﬁ‘llolrég 15£,q§urreespectively 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.

[0041] 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
upwardly projecting anvil feature 154 slightly proximal to lateral pivot pins 156 that

engage pivot recesses 158 inside of the elongate channel 40.

[0042] The illustrative version of FIG. 4 includes a dog bone link 160 whose proximal
pin 157 pivotally attaches to the frame ground 48 in a frame hole 161 and whose
proximal pin 159 rigidly attaches to a proximal undersurface 162 of the articulating

frame member 114, thereby providing pivotal support therebetween. A bottom
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ring 116 having pin holes 130, 132 respectively. An upper double pivot |ink
134 has longitudinally spaced upwardly directed distal and aft pins 136,
138 that engage pin holes 122, 130 respectively and a | ower doubl e pivot
link 140 has | ongi t udi naI |y spaced dovvnwar dly projecting distal and aft
pins 142, 144 that, engage pin 32 respectivel y 100411 Wth
particul ar rdneitadinal er|lq;§163f n fh?éiosrbpneunlaﬂ%gmé%amrew ating norgon &f shown

for _enhancedd iyl pledt Pl Liitialitly AL SR, PRPES0 [ilRRIed 4GoRbhached Lo an

articul ating ment co el udes 1 proxi mal'ly projecting
pi vot tabs 1Rkéigita@ial sl@i I6difar guiding haligslpaitigt ofchoftingbéndfe 52 i s assenbl ed
froma long closure tube 150 that attaches to an aft attachnment collar 152

that includes theg @Hp?éﬁtﬂ[)lynr%r&]i tﬁg‘%nglmto})abs 118, 120. The horseshoe
osure

aperture 118 in the sho e 146 engages an upwar dl y pr oj ecting
anvil feature to. | ins 156 ngage
pi vot r&8kses 1‘?’5@ rF Yooﬁrc’%%ga'ihﬁ 3 ﬁéﬂ‘ﬁ&h 343??4‘2?“#1@ .

i ITustrativepseiRhiies 9{) é%lg@de$1ﬁsnfa6ucﬂﬁ%n%r QRQmHPBSt 168% tﬂ@%\%ﬂ@% wRfigxi mal
pin 157 pivotally attaches to the franme ground in a frame hole 16I and

whose proxi and assishinliBgintdigng the avildehes ctqsechstpneatunnglstaghofensmoﬁlmé 162 of

the articulatin fganme er 11 t her.eb prOV|d|n I. vot ort

t her ebet ween 5% %Bgt$p§ﬁ\n§g’e R?eﬁﬁdﬁ? éBP&?&? ch?ﬂ'ﬁff‘l @ég R‘ftﬁg gaﬂ}?ﬂe i nk
160 gui des aBya@tid E-6bArAt 688y havihk addE puishaofshaé ﬂgngﬁfet surfdt8 ofifllel CuUl at i ng
frame nmenber 114 al so includes a bottom |[|ongitudinal slot 164 for guiding a

d:c fst al porti glensate channg] 44 whileabotsegn f@ttdﬁﬂepp@ﬂ@mg}y Alideapiangdheund aCPI I
E
Cor minat s 1 10 08 ciogeth sh i ARG by o Ripd PPelibd A PRirBE siiedh St “ont o

an anvil sl othdim8l 401 A distatippidserted bmuﬂgﬁurfawe 126df theH-Béanm Do41Biti¢tRIsNi ng t he

anvil 42 in a closed state durj ng e formation and  severing. SpaC| ng
between the BFBfgaths upRanetifie pios A4e araﬁwddlmnl 1905 sgwenscfanppedritssienubile the t he

E-beam 164 by B9 4 G6e QEq t he
el ongat e chan nﬁ}% %%Vaﬁéls%gjeglag%a'tﬂfe 0 mp?%oélfrl a}|c7)|§))pgs I s@‘%ﬂ&syllﬁ%éfs\&ag 0 néd t he
under sur f ace 180that bansed aggdadavabadh el caibupwardyadtivig staplentB4 eudiofial openi ng
174 in the el ongr%ie . . . .

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.

(0044] 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
September 2004, the disclosure of which is hereby incorporated by reference in its

entirety.
Articulation Locking Mechanism.
[0045] In FIGS. 3-4 and 6-8, an articulation locking mechanism 200 is advantageously

incorporated to maintain the staple applying assembly 20 at a desired articulation

11.



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

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

st apl e cart r aggle Bdytiadgionfloeking meghpmisne 20Gredyeesdpadsionrthe left anddighsur f ace
190 of th th
bottom ¢ he oftiusiibiadecs fY, S023h bik 8ty o BolciionIHEERGEARE AT (1F,

pl ace. The spap:hmaldaapdsutmigd betwagn h2oximal exM%frtbmﬂmuldﬁm lmplemgsﬁamﬁbeitw
ening 174 in.the el ongate channe t hus

t hat overI| i th gi t udi pal l
the middle pi éanf%?la dle peRoNF2 B@Slpa esacrawlétl%lpflfmagmheagﬂh@lﬁta 1{/00441
The staple apply mgﬁacammaee@m ﬂ%&@ﬂaﬁ@l &1 96@@?)?}98&?&'1 knd P1°6r Pendi ng

and comonly-o0 Pat ent I'i cat1 on er
" ARTI CULATI Néhe &mtmuwam@mem@et mﬁmspm@apmmrmpmﬁm@g@um E-

BEAM FI Rl NG | "t d Shel. | d..30
Sept enber ZO%ECE‘ﬁr\lleﬁg‘ ogéﬁ%géﬁ‘elgeg%#“"\aﬁgcrﬁh? §u1 'ésb%//r% 2&6?&?&?%‘ lertﬁl}yr ef erence
in its entikedier tNIthE PAraldRbtd-20& R0G MBG/ e falbe bPRARV e IohgthfiRal 3-4 and

6-8, an articulation | ocking nmechani sm 200 i s advant ageously incorporated
to mai ntain teeclsThasely, ath particglaiseferenrs toXGaB, selagtive alating cng@gﬂa@nt@ﬁ 11.

a_ngl e. The ar tdls%iliﬁ(t,t d)gxal %u?%én&ggge%hal%wt%%zg %cg%%i%%?stilﬁ%; §15§tn %§8 f t and

right act uaf ing b er I cu sprlng 202

(FIG 3) is apicartioRiIdckinpafémbandad, @eh%@ea tdla PorPespORding itk #ig4red segient
articulation_|locking nepber 111 and t handl e portion 22, biasing the
arti cul ati on2lbEk3 bigkerplatret] Sireqeivgdsinig a tpp proximal ﬁ?ﬁ?stsﬁégloéﬁherf’éﬂ*‘éﬂ‘é%e to FIG

4, two paral Iﬁ%l-nfihh @er%qg Di%pat?al?& Vg‘lnflth%ies%%i 222§qn%e br%if?ee%lg{etilg%(%w

| ocki ng nmenber receive respec y upwardl'y proje bs 212,
214 on the fdismtagd promim£Gins2ns, g2|4 that uipvizgdB p2ojeIfdoraties top Ppeoximal reedsk y
shorter than %he paral l el slots 206, 208, allow ng a range of relative
| ongi t udi nal 280-avel . Thereby, with particular reference to FIG 8, selective
abutting engagenent of

[0046] 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 expand 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 locking 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.
The engagement of the locking pin 226 within the root of the toothed detent surface
225 provides sufficient distal movement of the articulation locking member 111 for
locking engagement of the locking gear segment 217 in the brake plate 218. Lateral
movement by an operator of the compression member 272 proximally urges the
locking pin 226 proximally, and thus disengages the articulation locking member 111

from the brake plate 218. When the operator releases the articulation actuator 80, the
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a distal frictional surface, depicted as a toothed recess 216 distally
projecting fromthe articulation |ocking nmenber 111, is engaged to a
correspondi ng | ocki ng gear segnent 217 in a brake plate 218 received into a
top proximal recess 220 of the articulating frane nenber 114. Distal and

proxi mal hol es 221, .in the brake plate 218 receiv i stal and proxi mal
pi ns 223, zz%*ﬁ&plﬁéﬁérwgeg%ﬁ?@wmp SHPR Aot P 2o RN Frafiarent detent 190

10046] Wth paehi siadd 2759H9b806GE 16kidg &%Q{liﬁﬁlhﬂ l,eBJQd‘ﬁh%fe‘Bgﬁli@Jt& légp,%ﬁi}% 5

depicted in an articulated position wt e closure sleeve asse
renoved fromassembho2@, hed coénstams dusatibllgtiohdmecidnisint Hoatta deswedartinglatien channel

40 and anvil 42,. ticulation .actuator, 80 | own ved |.at |1 to the
o o mPagtion by kRl and St ng ool RbRPe e RoxifClkR st o
right actuat right RRkc2d6leblad@@s 90WNg T-bar 104 to the position shown. Thus,
| ateral novenent of the articulation actuator 80 articul ates the distal

frame 1 | ockwi ge_about. ..t he.si ngl l.vot frane und 48.as.shown. The
et cui B act uRbERsat gl Re oM het AT M HE Rt o R g

di sengages t ketail & torinbalyl SWnddGKi Patefts$ 5673,84 LOSURGICARS INSTREMENT't 0ot hed
detent surface_ 225 along a %OXI mal top surface of the articul ation

actuator 80 fxPaleesSchulze niethh P ofVatesi gigl., filse O AGargh 499G ¢he dissiosure
i mal d . of: ' ' Lng: 111. Th t of
PrO*| e €n Al b kbR ARG EbgE 111, The engaggient o

provi des sufficient distal novenent of the articulation |ocki n? menber 111
for | ot¥4shg entligrestiviely eraddiionaly lanesifige may de gresndedwithinparallel Buidke pl at e

218. Lateral t S
o oxi ral 1y uPdAE 7363384, BOnRARASY, i sleleck MY GRRIaP R R dil |
articul ati on10@t62 agl distabeserddit bladdasvo ¥ HadHE@Spl Gt18, thefluidpasagelvayoper at or

rel eases the articulation actuator 80, the 12. locking pin 226 is urged by
the conpr essPoh 2opmayperize itﬂpwwwegaﬁaa@etﬁtcﬁ%%&&heiaﬁgle pEktlaligRs ace 225

Lo 1ock the Logilahg gl iislafuidaRsl faeAReBGctan! e applying  assenbly

20, and constrains the articulation nmechanism I4 at a desired articul ati on
osition by constrainin nd expandi ng the infl ated shape. of the proxi nal
|pef t an([i’o"#/i g htIanége}Q,@%,a tgqna@dgqlé]n@@%c}ggfsm 2000 of an articul?ation mechaniFs)m

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
articulation. Unlocking occurs when actuation of the articulation bladders uncocks the
laterally moving T-bar 2006. Thereafter, the rib 2016 may assist in guiding the T-bar
2006.

[0050] In FIG. 11, yet an additional articulation locking mechanism 2100 for a surgical
instrument 2102 is depicted that is normally unlocked and activated by the proximal

force vector from the 20 degree pressure angle from gear teeth 2104 of an end effector
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[0047] Portions of the articulation |ocking nechanism 200 are described in
greater detail in comonly-owned U S. Patent US 5,673,841 "SURG CAL

| NSTRUVENT" to Dale R Schul ze and Kenneth S. Wales, et al., filed 10 March
1996, the disclosure of which is hereby incorporated by reference inits

entirety. [0048] Alternatively or additionally, an orifice nmay be provided
wi t hi n par al RHI6 grdupek teptha2d @8 of 2 I36ar 2238 Whern thetend leffe¢ter 2106vis bagkdoaded.neen

h i mal Jaf | , .St ' | add 90,
e e L LI ST AN
provi de resi stigleicepiceedclangivl 14 moegsghe Tcdar at 10 prokEhalbn Thisdergitudghabs t he

orifices or as a fluid flow rate Iimtilgl%tstructure. 0049] In FIG 10, an
al ternate | of¥FSYFcHRIdnaRRlsH2 866 spring:? Histhebinda gk 2 b ofdhe drhar 2bH> of a

A1 O e i O ol SR LI

| aterally noving T- due to I's located in a
frame grounprop®li6g pooximekdy fremahelragpki2d20 arerbringh firifo engagamientgwittolmkingom t he

T- bar 2006. sl e | ongi t udi nal ,section 2014, which is.,arth nal
2t tached to FREeRELIShMRTAE piaatiaaly ae @Y a et O & Bouad gt et aaied.
For i nst ancebro%?httihfo &%Qge?ﬁén@%ﬁrlgagﬂ@teeﬂlhﬁlbéE)Fcﬁgcti‘g% ﬁr@ﬁnfallg@:‘onﬁﬁle%ﬂ{' cted

at arrow 2018, for Instance, its proximal geai “segment 2020 acts upon a
rack 2022 of 21 He The beokinzoedh 2il A amd lonking eleorentst 2133 disghgageahenrthe/i ng f or ce,

depicted at 2024. Th he sl | ongi .t udi nal ' 2014
bonds, cooki ﬁﬁ”‘?‘fr‘%}qlévﬁiie‘ftﬂr it diics gEelh en@%’%%?‘%‘%%%&@"e%@% bi ndi ng
forces, as dem éff@tbr?y 06/ d1RWenZD3far 2 P48 mdveadisthiBEkndeh arnggOfibm?sgﬁﬁ% and

prevent further articulation. Unlocking occurs when actuation of the
articul ati on2bl&dders uncocks the laterally noving T-bar 2006. Thereafter,
the rib 2016 may assist in guiding the T-bar 2006. [0050] In FIG 11, yet

an additional art DeubletPiwi A16gié SkevesiiaBihsIBPAR Prireé Geoumd CntithationNSt r unent
2102 is depicted that is normally unl ocked and activated by the proxinal

LorS VBT | ERR LR AR b SR o
ef fect or 210fcbfpokacdthe agele pivascldaurt slcedt L¥eriislpabthaderpudidallpWarsldes t he
| ongi tudi nal vector of the pressure ) )

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

positioning allows easy pivoting and rotation of the staple applying assembly 20 while

the anvil 42 is open. When the closure sleeve assembly 46 is moved distally to pivot

anvil 42 closed, the closure straight tube 52 moves distally about frame ground 48 and

the articulated closure ring 116 moves distally along the articulated distal frame

member 114 axis as urged by pivot links 134, 140. Dual pivoting pins 136, 138 and
142, 144 on links 134, 140 facilitate engagement with closure straight tube 52 and

14.



angl e, depicted as arrow 2114, noves the T-bar 2110 proximally. This

| ongitudinal force vector is applied to a stiff spring 2118 behind a rack
2120 of the T-bar 2110. Wen the spring 2118 deflects as T-bar 2110 noves
proximally, l|ocking teeth 2126 projecting proximally fromthe rack 2120 are
brought into enga?enent wiith [ocking elenents 2122 which are proxinally and

lateral |y al pgicElpiesrlesuge Bamdl§ asthay sreaugedtawangds dhagdistal ¢losire pesaliemwhen wi t h
| ocki ng teet rg I ki ng
tooth 2126 s TSR anEFhlAIn s Gl EF Achd SO 0RL Bifior M e
vector is regiwedingf'pekimalpat’ed4bys Veemiflyraggmddawilﬂapfoximdcbmg pais 138e144end

ef fector 2106 IIovmn Tbar 10tormed|st y .un fro spring
2118. Doubl e 2PWlgrtieyl ‘H eéf’é‘t AP OB ﬁ’@%eeplcﬁﬁ?l ﬂsér g{)g‘ﬁggf nat i on.
100511 Wth PﬁfqugnF«:ﬁl \R,ﬁlé:‘k,%néeffecaog 7, the inplenent portion 12

advant ageously incorporates the double plvot closure sleeve assenbly 46

t hat | ongitudi nal lﬁé (&'lgansl tﬁlg er and enconpasses a single pivot frane
ground 48. These E ar ?Heir operation will now be described in
further detail. Wth particular reference to FIG 7, the articulation

mechani $005204 i sInddi &ttbdaﬂticuhtiommeichaﬂiam ddl oﬁFEﬁ d waiptattiatlpexplbdsiand sl eeve
assenbly 46 retrgﬁ{_ r.oxi mal 1o an

t at il 42
oL oot V<D R HRA Dy rading asoid el frgBBan Slrpoetish (dag foat Dk
closure ring1adanhtfdd ¥Ran@BEUSvel BonvaRNEHA0 h¥x1glers%?ﬁ&@pﬁle§t %}pp@i‘tﬁ)l@t@@ and

downwardly directed distal pin 142 respectivel | ower
doubl e pi vot ats ussditeebridgektbe ggpiandighide andesuppartithe fgmlhad 6&81rpl|lgltﬁt snglf: ound a

single pin, depicted as t xi_mal t.hat oi ns frane und 48 to
i star ©r ame B v o0 TR, PhoY, SREIC Ripg b B ¥107 o
franme ground ift8rgozatinl GREHA Wall firingehath sitihs 08¢ showal ihIRIGSO4, wﬂegoff@nd | ower
doubl e pivot |inks 134, 140 of the closure sleeve assenbly 46. This

posi ti oni ng #niqegadwaatages,Rederring nawdo FIs-& ﬁ@mecﬁow&mablﬁés afpmg kpide
assenbl y 20 Hlﬁ)z ttngteruﬁ?%ﬁoh%ﬂ% qoﬁgchl rar d&@uﬁ&&‘s Pz Histal ghl?eeé‘iﬁtt pgsenbl y 46

I's nmoved dis y to piv nvi osure stralght tube 52
noves di st al kynsabmigtthé bmgfmumhcdlatlﬁg\dhstal frama mienthelr 41 € dorcheoslidieg ri ng 116

noves distally al ong e ted distal frame nmenmhe 14 axi s as urged
by pi vot |.nkgcenmolth@%n %4&16{ ﬁwgmgﬂ}gel&%amfggo% 8 escrlbeé aﬁo

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).

[0053] 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 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 dog
bone 160 to pivot about pocket 1824. A distal pin 159 extends upwards from pivotal
dog bone 160 and is slidingly received in a slot 1826 in distal frame 114. Articulation
of staple applying assembly 20 to an angle of such as 45 degrees from the longitudinal
axis pivots pivoting dog bone 116 in bore 1824 at its proximal pin 157, and distal pin
157 slides in slot 1826 at its distal end 1814 to bend firing bar 66 to two spaced apart
angles that are half of the angle of the staple applying assembly 20. Unlike previously

15.



142, 144 on links 134, 140 facilitate engagenent with closure straight tube
52 and 14. articulated closure ring 116 as they are urged towards the distal
cl osure position when the device is articulated (not shown). At the distal
closure position, the franme ground pivot pin ("proxinmal pin") 147 is
vertically aligned with proximal pivot pins 138, 144 at full articulation
or may fall zafergneedfisixihle Benpaetatiates tetbendithesfiingbarbtoarts degrseiangle, thei ns

5. the art1 ol Vel PIcREiBE b6l ol volelit iy 8 6B v SBSK e PR oF U, Clic
fromthe bot twhasdAdeapireea esch. Bandvag khef floxiig ﬁhag banmﬂmrst 66imchatfithé amgle bone

link 160) that offers advantages over conv onal |bIe support pl at es.
Support pl at é‘éSt}éFrl?inG§Easstan}!ﬁ§g bftrhé6 jﬁﬁ)‘lq‘ﬁh‘ﬂéo neopYtendlhe firing

bar 66 thr Ougﬂlcﬁgﬁbﬂ%ﬁonﬁr%c gﬂmﬁg%eeg ﬁl'tﬁé’hﬁh%BE&fsJ@' {é‘d %@:l firing

Fl exi ble firing bars nown I ncorporatio
bars such aspbﬁdshtysjfwnnamnﬂymldmg ordlaaing Qsemﬁmﬁreﬁnngmrexﬂwemhages.
Referring no

r.ame ground 48 .i.ncl udes Iot 1802
That runs ol BAS e rin SrorTaE T And Bt ion fotoar s Previdsor 104
runs al ong tgﬁomgg%gfonegh@gﬁﬁg%g}@;ehpg distal frame nmenber 114 for the
sliding reception of the firing 66 (not shomn) therein. Frame ground 48

descri bed abov cludes .a . direct sji i,vot onnecti on 157 th the

O or sty ar B4 Rt Indttien® 1A iR B St RS e BB H SR Al ot bl
connect ed onpRLP%iidEIatifh [biRND02 Whefdds an FRAAL ¥olfPRIR SL c}%nqﬂat%%&;ﬁémahn end
159 incl udes Ieft and right lateral guides 1818, 182 definin

t her ebet ween 1904teptigesctie dvoar dogble pivet ligkild0 and deabengdinks 1842f Left mgi hight 66

i stal 11 ame REkGE opehS 1o, AR SR Ty S Re B8 BBhE A £ 38
pivotally at bﬁ@hl%@ut’é@le%ﬁ@ﬁ@elﬁb 94?2, @Raranét 1sjll4cis ﬁﬁivideatlﬁ a@ha’ dréurddr ane
menber 114. Proxi rra % n 157 of the g’l vot i ng bone 160 is pivotally

recei ved in a9Wofos 8 barfsuppastsd 986N P08 go trmklaﬁ thy ghosisr deevgsssembiine 160 to
bone. 160 and P& TPY %83*% o5t Ghe B 4P GpEioRa0R BB S R bR S O
Articul at i onopen 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) to have 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.

[0055] 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 includes a dovetail lateral guide 1930 that laterally slides within a
dovetail channel 1932 formed therein. As yet a further example, in FIG. 12, a raised
rib 1934 on a frame ground 1936 is received within a rectangular slot 1938 formed in
a T-bar 1940. To further facilitate non-binding lateral translation, distal and proximal
lateral bearing tracks each include a respective plurality of ball bearings 1946, 1948.
As yet a further example, in FIG. 13, a plurality of frame lateral grooves 1950-1954

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

16.



of staple applying assenbly 20 to an angle of such as 45 degrees fromthe
| ongi tudinal axis pivots pivoting dog bone 116 in bore 1824 at its proxi mal
pin 157, and distal pin 157 slides in slot 1826 at its distal end 1814 to
bend firing bar 66 to two spaced apart angles that are half of the angle of

the staple applying _assenbly 20. Unlike previously 15. referenced flexible
support pl at égdl H‘aﬁT‘ﬁ’éﬁﬁ%“méhfi? Fallses 19%p-1980 resids tappad Hiithen IARACHYE PHEB i xed

wal | pivoti ngfﬁ?&alt%g@%elg%@/@%jé 1bgﬁ1§éd,i1994/?962hgﬁﬁe°ar£ nd Ja2par t

angl es of such as egrees ea Bendi ng t exi iring bar or
bars 66 to hakliaustres last 9f &aterglgusdanke niserbersshatggevenhunwantéd cackipgharstaién t o one
hal f of that Ea\ugld i nlgﬁﬁnventi onal articulation supports. Reducing the
bendi ng st re88H° 'P?{e ring bars 66 reduces the possibility of permanently
bending or placing a set in the firing bars, reduces the possibilities of
firing janms, ensublDesubleRueot Hramg Ggowrslanddtingle Pivon ClasupeSombmdtipn.ovi des

snoot her operation of the firing system [00541 In FIG 9, a surgical

i nst r ungyas) 1900miMGkUess BnddieRlate £AAS ProBnd® N PElbird HeRhdigHR20P InéRides a
articulation joint 1902 wherein an alternate solid wall support plate

mechani sm 190gicabinstieroentt2262 thahenclutiss dowblppivoting fratne ra@mby228g hone | i nk

1812. Left and.right ~firi . ts 1906, ,1908 ext ly, f

Fower doubl o PETGHRF e fchd Rt B0k BBGiekiea S ey JR8 LBRHAG SHR 0908, Lnce
1914 i's provipfedframedof baA@2DIhithg a]&&ﬁixﬁa@?ivtohﬁinfim&w&ﬂg{ &g@gﬁghs 1906,
1908 to travel as the closure sleeve assenbly 1912 nopves distally to close
the anvil 42praxénalhesed2]dindrame grpurh2Qorandiargistphpivet pingelp ensaging42. Li ke
the ab d ' ' i : ! |

e erove, UeBRk B Puerng 4R 38 A DEARA-CAARE0 kOB SRR ° ||

FIG 9) to haudersideofpaciashed0 forthe guidagle s atfitig bar 66 (vt shovomin FI@SE of t he
bend angle of the staple_applying assenbly 20, Lateral Menber Cuide
Mechani sns.  [[d55hergin Kuife slefe222 ds locdlpd in digfaHirame membgsr 2208, Asshgp, upwar d
flanges 1918,.+19200R f@ﬁ%‘ o5 4 ' it Aistaingh g oxi mal

| ateral pin Sﬁlljcgesolggg{%&s& t rat %ggg %IQ% eeFa #lgq?[hc?loughlﬁg]l es Clgn a T-bar
1926, assi st nregbien2208ord 45 dugrdw anglengdianticutates frimeitiog bane 2280@hal§thal 928. As
anot her exanpalllgei,e' (Ilonnsgcllu%ntl)z,’ﬁlgnhgebgb ?sr su%)oedéted to the two shallow half bends that are

spaced apart and obtains all the benefits listed above.

[0057) 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
2230. Thus, this alternate mechanism 2200 uses a reversed single/dual pivot alternate
concept from the previously described mechanism. That is, the alternate closure
mechanism has a single pivot and the alternate frame ground has a dual pivot, unlike
the previously described dual pivot closure mechanism with a single pivot frame

ground.
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advant ageously includes a dovetail lateral guide 1930 that laterally slides
within a dovetail channel 1932 formed therein. As yet a further exanple, in
FIG 12, araised rib 1934 on a frame ground 1936 is received within a
rectangul ar slot 1938 forned in a T-bar 1940. To further facilitate

non- bi nding |l ateral translation, distal and proximal |ateral_ bearing tracks
each i nBPte a It Soyldhs anprepiatediin light of the presemfehisclofyre thatipdual piveting As yet a
further exanghge i : raldt : t 50- 1954
are formed in aefhlglglr?gé‘%%egéﬁ%@gg%}dvﬁﬂtthl %%%%irgongldﬁgd - §FQF§®§§ﬁésgr ooves
1958 16. 196Wlhile mt 3n bmlushv@dist, tiiise ddvantdges inslulie 64cili@ing peidante af fimpged wi t hi n

respective pair of | ral_.grooves. 1950/ 195 1952/.196 954/ 1962. These
are by no negl_ﬁgl%ﬁﬁ t%%%&ﬁw&l?tfoé‘twﬁqaWé@%F%‘ﬁﬁbﬁﬁg@gﬂ%’ ﬂ'@%l@fé{c’t"f’lﬁg prevent
unwant ed cockirpeduRkd fitddol e r_e&flcehhﬁteffh&ﬂrof%%ﬁ@n%ﬁw#ahﬁref’hﬁ@&r dtfodiiRg G ound
and Single Pivot Cosure Conbination. 100561 In FIGS. 14-15, an alternate

frame groundfcinge ef sitamgeniousaere sigi it npmberd dpphicatipns gorsagtent wdthr unent 2202

t hat incl ude u pivoting frame assenbly 2204. |n rticul ar, a frame
around 2206 1298 Ah el e BT R e POE sesa P PRI AL o1 P
dog bone 221fhultiplé potin®peixisad a exible cplimdrdLgorfibn af tk hiticangiagijsiat. &

proxi mal bore 2214 in franme ground 2206 and a distal pivot pin 2216 engagi ng
a distal bopdditen g phyraliyafartiquiaiion jeiatsisesy bexggallypatiashedhpratodheethonsey s

| ocated on t | - Of - : I | a firing bar
66 (not O houtt %&E‘?%ﬁb‘ﬂ%%@g%@?%%ﬁgﬁ%‘f‘%ﬁﬁ?@ 2 JplE BIAANGR R 8 L1 NG D8
frame menber ARE3tivély, thtantioulatiag tiosurk aleevamay bé foagithdiasityefixéd)gerkidg@sho a 45
degree angle articul ates, distal. fra menber 2208 tp a_45 deqgree angle and
arti cul at 6 FOSEVEbGELENg b3 8 ec bR RIAFH, e SEHteDIEo KBS 4G PYORRE T | ng
bar 66 is subh@Eliaf sti9ed RealiitShplemMht balte fﬁﬁ%‘}%xt hat are spaced apart and

obtains all the benefits |isted above. 100571 ternost closure sleeve

assenbly 2224 is di rent. in that |y one pivot axi.s of the dquble

o vot | niftlibs: grt Sould Errtanheie il ebsbli bt Sires SBBRGIDBY nal

closure mt'@é?‘tairﬁ%v%ﬁ@g&, a@oBbIe PWBink Yo eehid Inay B8 ForiRA by dnk @Y hdrd228 at a

distal end. Cevis 2228 is pivotally engaged with a closure ring 2230.

Cl osur e ri ngfra@gdinkaeffset from the path of the articulating firing bar. It should further be
appreciated that the one or more firing links may include at least a portion of resilient

material along its length to further facilitate articulation.

[0060] It should further yet be appreciated that incorporating articulation actuators to
position the proximal frame ground portion, distal frame ground portion, and the
double pivoting frame link therebetween may instead actuate the closure sleeve,
allowing the frame ground assembly to be passively articulated in response to

articulation of the close sleeve assembly.
Laterally Moving Articulation Mechanism

[0061] In FIG. 16, an implement portion 2412 for a surgical instrument 2402 includes
multiple pivot closure assembly 2204. Outermost closure sleeve assembly 2424 is
attached to a closure tube shaft 2426 by a flexible closure joint 2425 that encompasses
a single pivot frame articulation joint (not shown in FIG. 16). Alternatively, a flex-
neck type frame articulation joint may be encompassed. The multiple pivot closure
assembly 2446 is laterally flexible by having left and right vertical slits 2427, 2429

formed into a resilient material (e.g., polymer, silicone). Top and bottom bands 2451
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proxi mal gear 2232 fornmed at a distal end and pin 2234 pivotally engages an
upper tang 2236 of clevis 2228 and a | ower arm 2238 engages with a | ower
tang 2240 of «clevis 2228. Holes 2242 in the clevis 2228 receive | ateral

gui des pins 2243 and slidably attach a T-bar 2244 therein to engage

proxi mal gear 2232 of the closure ring 2230, Thus, this alternate nechanism
2200 uses a PEiaresiahmaintn dongifuding) lgpgth of theflexitde closire dgint 2425 And firansfer
previously d i . nechanism That is, the alternate closure nmechanism
has a singl e%gﬁ%{}ﬁghﬁ?t he alternate frame ground has a dual pivot, unlike
the previously scribed dual pivot closure nmechanismw th a single pivot
frame @%ind. ‘%’%}le flﬁ’(ﬁanF TVERR I%Psgéelh‘.&]ﬁﬁ%i?ﬁ;)é@eslcﬁpql?‘gﬁﬁSe&?ralt he present
di scl osure 1 RibodinfthRl adWifld 18 isIr: drBdiBEIVRS teR¥EqRbedlif di stal
frame portions has a nunber of advantages. I1e not an 1nclusive |ist,

t hese advant agesddratdé deleil finisinot thetintegtiguo fithe epplishnf torestjet amemdgyr way hr ough
the articulation,with a w der radi ys of bendj ng, ,There al | ow n for
reduced for ci:‘mtlgthf: sgqpe of é’ﬂn&i Ifi‘fqnﬁ6%E}lcgfd_e%?]néldﬁgloa%dﬁﬁ?t%ﬁs€ﬁdand/ or

al I owi ng fohm&aﬁﬁn@mﬁyf&aﬂﬁapﬁwtormgss%skn&udntnerdmg menber. Applications
consistent wth aspects of the invention may incorporate a closure tube
assenbl y t hat so_has l.tipl .votin ints, or a flexible. .cylindrical
por t1 on 881t he EEaPE: HBHe p By ebticaly pagyateianicilanem aapiaart i GRIEL cul at i on
joints may b@egf, itahbildMetappleefitednRatlaPplhidition Estsiskt withakpdtes (MBe present
articulation joint is required to inpart a |large angul ar deflection.

Al t er nat i vel ynvenhen meay pe meghamepllylos slecticallepeveraghy be | ongitudinal ly fixed,
serving as a cover, with the firing bar effecting closure, cutting and

st apl i ngheaf Ne dRYEARhRieXBpRIan élPeTRcldr BF a S@pIABink@uihasti thay idtRIEVPNMEIBNt  Of
the firing bar. [00591 It should further be appreciated that while guiding
the firing barpeast apatimganernkess thebmay be cetlethiogeeeive asalrstile ecciroentingg
connecti on f or me nore i . t omthe path of
the arti cul g?%nﬁgg?ﬁn%rﬁﬁg%lggﬁgfbga813%? afsﬂrr{i@grgv%ﬂe%%ﬁgjrﬂetinfgasthf@g' that the one
or nore firing links may include at |east a portion of resilient material
al ong i 109651 engt Whebisfclaimpdis: facilitate articul ati on. [0060] It should
further yet be appreciated that incorporating articulation actuators to
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position the proximal franme ground portion, distal franme ground portion, and
the double pivoting frame |link therebetween may instead actuate the closure
sl eeve, allowing the frane ground assenbly to be passively articulated in
response to articulation of the close sleeve assenbly. Laterally Mving
Artlculatlon Mechani sm 100611 In FIG 16, an inplenent portion 2412 for a
surglcaL—iﬂ§trunent 2402 includes multiple pivot closure assenbly 2204.
Quternost closure sl eeve assenbly 2424 is attached to a closure tube shaft
2426 by la f| éxsupgiealdnsisument,jcomprisg25 t hat enconpasses a single pivot frane

articul atign lbrf%a&tshgﬂ%g{n%ﬁgmgg tpaéxgecagﬁ%lbqir gg@l aﬁ.ﬁretfaﬁ,u 1{1g p?é)(saursl l g&- neck type

ceve:
frame artlcu VSY ’cl osure

assenbly %A&dlesfebt@teérabxhs{nghwwén@wbudhlpivloml Ia&ﬁ&hean@faéﬂjaht vertical slits
2427, 2429 formed into a resilient material (e sili conez_ Top

and bot t onaqﬁaﬂa&atmszmisomansma@éﬁtamfram &ﬁ?laldrquﬁwg?tf%éw%@l thp v iavo et t he

erX|bIecIo K | e the
present inven |eglr(11 fe% 3% ust rgt%g%[)y e"Isléangtl oﬁwoogﬂlsyever ‘1% oW
enbodi nment s arsehl\fwfa:degrmh&l pdriiors fridaivotally atetedronths praxvaalfeane geand | bed i n

considerable detail, it is not the intention of the applicant to restrict or
i n any way P mofl’ scope of the appended clains to such detail.

Addi tional, AGES atiieA df@ﬂﬁx%kﬁﬁal'eﬁ&'éfﬂﬁ%ldn Ishyft SRPEFHrathRLy hose skil | ed
in the art [00 31 Fanl ex% whil e a hydrau ?tgeﬂjly poﬁe?er&aed rticulation

approach is dosftguoektd lomgtldlrmllylcoulﬂhaulqsuﬂaencap}mrtecthmmwlamg clappé sleeme; ons
consi stent_w th aspects.of the esent inventi.o mechani cal |y or

el oot 1 cal VBB BECURitabeiie Metranumprismp e CulafinLperteR PeRtaciay o

surgical i nsww@hdwompsdswd&amrpm oft 19 Bameflink Gt Aistd1B HRERS e t hat may
be coupled to receive a selective reciprocating |ongitudinal notion carried

by a sl eeve HBREI®Yjo effeot piveting of heluaperdgWshaft. 100651 What is clainmed is:
19. dains

2. The surgical instrument of claim 1, wherein the articulating closure sleeve assembly
further comprises a distal closure tube portion engaged to the anvil and a proximal closure
tube portion coupled to the handle portion, the articulating portion of the articulating closure
sleeve comprises upper and lower opposing and pivotally pinned tangs presented by

respective distal and proximal closure tube portions.
3. The surgical instrument of claim 1, wherein the distal and proximal frame ground
portions present opposing clevises, the frame link including laterally projecting cylindrical

pins, distal and proximal ends pivotally received respectively in the opposing clevises.

4. The surgical instrument of claim 3, wherein the frame link includes a knife slot open

laterally opposite to the laterally projecting cylindrical pins.
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1. A surgical instrunent, conprising: an elongate shaft conprising a franme
assenbly and an articulating closure sleeve; an end effector conprising a
| ower jaw and a pivotally attached upper jaw, an articulation joint conpri
sing a distal frame ground portion attached to the |ower jaw of the end
effector, a %yoxinal frame portion, and a frane link pivotally attached to
the distal fihasweipabinsgupentiafshimde fythgpeemprsing @ S8R §ax Pudukwithigtheral

the ot osopde SRA ety 1edploRa BT by HEhaRE SRR A PR il o o

cl osur e reveivied within theend effectot mbpongivelto therdistall rmewement ohthe diringtblag aadt i cul at i ng
cl osure gl eeve conprijses an articulatin ortion posi.tioned to traverse and
encompaddierHin s Ryl AeResHiRRer iccomeriie’ 11 #LRTESCaN L AR1apledREIEES  he
upper j awfi@ effect pivoting of the upper jaw. 2. The surgical instrunment of
claim1l1, wherein the articulating closure sleeve assenbly further conprises
a distal closure tube portion engaged to the anvil and a proxi mal closure

t ube portion.coupl ed, 1o the handle portion he arti.cul ati .portion of the
e ol & 1 ng 1hr Sl indiriaon S B S abetsfp e M it iBr AR R ding

pi vot al pysifbivaas 1iteads ghide s sk byr. respective distal and proximal closure
tube portions. 3. The surgical instrunment of claim1, wherein the distal and
proxi mal frame ground portions present opposing clevises, the frane |ink

i ncluding | ateral ]l j i i.ndrical i.ns,;..di stal. [ OXxi ends
pi vot al Py r ef:[glle \g)lérg}/cra gi;n;g)ec %I%}erﬁq f/:l:aﬁr} 1f ﬁ'@e%%ptgg ?rr:ilgr_:;n eéfn%vﬁoéng’gsggigd%eonf gﬁ%‘i cal

I nst r ungidludifig £ tapefed Jnidwoetion. n the frame link includes a knife slot open

| aterally opposite to the laterally projecting cylindrical pins. 20. 5. The
surgical instrunment of claiml1, further conprising a firing bar guided

wi thin ghe i i Moty handl e
porti onf& a s?lgg e chlr@“ ggﬂ%?gi:ag?\g}éw%epﬁh %ﬁah%qgﬁcf% gﬁkggst%%/%frﬂggtponsi ve to
t he di shadterrabvenent of the firing bar, and wherein the pivotally attached
upper jaw conprises an anvil presenting a staple formng surface. 6. The
surgical instrunment of claimb5, wherein the franme link includes a knife sl ot

9. The surgical instrument of claim 1, wherein the frame link comprises a rigid material.

10.  The surgical instrument of claim 1, wherein the handle portion further comprises a
closure trigger operatively coupled to the articulating closure sleeve to effect closure
movement thereof and the handle portion further comprises a firing trigger operatively

coupled to the firing bar to effect distal firing movement thereof.

11.  The surgical instrument of claim 1, wherein elongate shaft and end effector are cross

sectionally sized to pass through a cannula to a surgical site within a patient’s body.

21.



positioned to laterally guide the firing bar. 7. The surgical instrunment of
claim1, wherein the franme |link conprises a dog bone link including a
tapered md portion. 8 The surgical instrunent of claim1l1, wherein the
frame link conprises a resilient material. 9. The surgical instrunent of
claiml1, wherein the frame link conprises a rigid material. 10. The surgical
i nstrundAt ofA YITBICRhINSIURRRRL.COMPIIS@Bhandl e portion further conprises a
closure tr :!blnﬂc;

effect cl odslﬁérjgﬁ a%%@e%h%ﬁ%t Em% an%fg‘?ﬁﬂlphang{‘ gﬁporta:s%gg %@?%%@%ﬁ% es a
firing tri ggehdmglgrreden\wdlaytlcmatuxglodmkutecsld:dve, firing bar to effect distal

el ongat o sTFRIe AFRIY R dsser el cRPUnAE B Joueat S Qi AFADle SARER FiEEEaN hr ough
a cannul a 0 bl an®ll! &inldivil phiobly SALH BB elodhte dnndh SUT i cal

instrument, conprising: an elongate shaft conprising a frame assenbly and an
enconpassi ngpm&@lltmgla(ﬂﬁ@lcCQImmmmyfacemulldslragleycartadge,ved articulating closure

Car 1 dgo SHRRGRH PHo RmBRSRG AL RARRTo MR AOTFS (5 UorRPEYeat t ached

to the el Ongéheﬁm@h@fﬁﬁeénd OIFRSANA prGtiraal Sl Sorfion, A M d daepivetalipe stapl e
cartridge; an articulation joint conprising a distal franme ground portion

attached to @eteched tnadistal purgt parfien émmplépﬁaﬂwmcheétqﬁh@mrmma ranme
portion, and f I i,vetally attached to the distal frane ground
portion and g?vmotgg@dﬂo?ﬁalgﬁég to the proximal franme ground portion; and a

handl e por4 hadledrachsitached ® proxintakend ofithefelongateshafn gt epesitafely and
operatively configured to |longitudinally couple a closure nmotion to the
arti cul at i ngcenfaRigFdto lowsﬁdg}aHypﬂ@Iamcl%memtr@ tethesytigulalivg¢laswenpri ses an
articul ati r APt a portion
of the fra‘?rgerﬁﬁﬁ{}é angﬁgl s% gﬁ]&gggﬁg\%es t Sése uppgrﬂgﬁ ?@6%%%6?&3?30“ ng of
t he upper | awavérse an'ﬂl“rmcempgsiscaaleastmspdmasreoﬁthe)franﬂeehnﬂna.hﬂ disndibresigagesitiee di st al

and proximal fra
P uppergrgw (s eflflect pivoting of the upper jaw.
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13.  The surgical instrument of claim 12, wherein the distal and proximal frame ground
portions present opposing clevises, the frame link including laterally projecting cylindrical

pins, distal and proximal ends pivotally received respectively in the opposing clevises.

14.  The surgical instrument of claim 13, wherein the frame link includes a knife slot open

laterally opposite to the laterally projecting cylindrical pins.
15.  The surgical instrument of claim 12, further comprising a firing bar guided within the
elongate shaft and longitudinally reciprocated by the handle portion, the staple cartridge

received within the end effector responsive to the distal movement of the firing bar.

16. The surgical instrument of claim 15, wherein the frame link includes a knife slot

positioned to laterally guide the firing bar.

17.  The surgical instrument of claim 12, wherein the frame link comprises a dog bone

link including a tapered mid portion.
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portions present opposing clevises, the frame link including laterally
projecting cylindrical pins, distal and proximal ends pivotally received
respectively in the opposing clevises. 14. The surgical instrument of claim
13, wherein the frame link includes a knife slot open |aterally opposite to
t he Iaterall%‘prOJectlng cylindrical pins, 15. The surgical instrunent of

cl ai m 138 f urlbpswrgicghinsirameny of claim; lﬁgwmnemgth? famelinkicomprises 2 ©FidifRfat e shaf t
and | on }igﬁ%nally reci procated by the handle portion, the staple cartridge
received within the end effector responsive to the distal novenment of the
firing bar. 16 The surgi cal instrunent of claim 15, wherein the frame |ink
i ncl ude ife slo ositi terall ide the firing bar. 17. The
sur gi caﬁ91 nst Eﬁ‘érﬁfcat)llns ’BF%O%QF gr%{ﬁ?\re’cﬂﬁ %F’g‘ﬁé “ﬁlcﬁﬁlpé’éﬁsgﬂ'?ggs a dog bone
link inglidispg a tapered md portion. 22. 18. The surgical instrument of
claim12, wherein the franme link conprises a resilient material. 19. The
surgical instrunment of claim 12, wherein the frame |ink conprises arigid
materi a 20, The surgi cal inst t wher handl e

bor t1 on2Pur « Mot Sl Peelngh elbiAZ. whrghpe Bniepdtoeh St SFma s = he
arti cul gidsing tﬁg%bi upaaﬁb@w@ﬁléd wftheadticalafsg El18surs B evehdteffcbedlegie and t he
handl e portion further conprises a firing trigger operatively coupled to
the firimnyewgnt thereef andcthe barsﬂeapompn furtherreemaprses atfiiiedoggeroperativelysur gi cal
instru n and end effector are
Cross g§Q§I%%uﬁh@fﬁh%%aﬂ“@%%gggmpﬁﬁgﬁaﬁ gg%gﬁﬁnﬁa%io a surgical site within
a patient's body. 23. 22. A surgical instrument, conprising: an eIongate

shaft caonprising a frame assenbly and an artlculatln sl eeve; _an en
ef f ect 0.211 ncllheswgicahingewmention gla.lfer%ﬁewhersw the ?hoe&ataﬁhafﬁqar}doqqﬁlte @6%?43& ng a

di st al q@ ecBbRHTi RN bQ% r@tohgrg &&uﬁgﬁg%glkgmrsﬁ @M‘fhﬂfag!htgegt §B0a ffeCt or,

a proxinm rame portion otally atta to t dlstal
frame ground portion and pivotally attached to the proxinal frane ground
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portion; and a handle portion attached to a proxi mal end of the el ongate
shaft and operatively configured to |ongitudinally couple a | ongitudinal
notion to the articulating sleeve; wherein the articulating sl eeve
conprises an articulating portion positioned to traverse and enconpass at

| east a _portion of the frame link and distally engages the actuating mnenber
of the 8Ad ef¥egigd insfrument, comprising:

an elongate shaft comprising a frame assembly and an articulating sleeve;

an end effector including an actuating member;

an articulation joint comprising a distal frame ground portion attached to the lower jaw of
the end effector, a proximal frame portion, and a frame link pivotally attached to the
distal frame ground portion and pivotally attached to the proximal frame ground
portion; and

a handle portion attached to a proximal end of the elongate shaft and operatively
configured to longitudinally couple a longitudinal motion to the articulating sleeve;

wherein the articulating sleeve comprises an articulating portion positioned to traverse
and encompass at least a portion of the frame link and distally engages the actuating

member of the end effector.
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