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ENDOSCOPI C INSTRUMENTS This invention generally relates to endoscopic *
i nstrumeM®&03/ MO particularly, the present invention proPCH&S2318eMW
assenbly for use in an endoscopic 5 instrument. Laparoscopic, endoscopic,
and other mnimally invasive surgical techniques enable surgeons to perform
fairly conplicated procedures through relatively snmall entry points in the
body. The term "| aparoscopi c" refers to surgical procedures performed on

the interior of the abdonmen, while the term "endoscopic" refers nore 10
generally to procedures perfornmed in anylportion of the body. Endoscopic
surgery involves the use of an endoscope, which is an instrunment permtting
t he visual inspecti ocdAWASSEMBEYEORENDOSLORIL INSVRUMENTS endoscope i s

i nse i ody cavity through a cannula extending through a hole in

t he Emﬂml"lmﬂmﬂm,ﬂﬁr otecting the body cavity. The hole is nade with a trocar,
+wWhi chi'ncl ude cutting instrumentgdéketRG®@N and renovably di sposed
within a"f¥#%tar cannula. After formng the hole, the cutting instrunent can
be wit hdrawn fr omhhisanvensioageneraityireiatesto codessopic destrunteals. pdertor m di agnosti ¢

and/ or therapeuti rocedures _at ..the surgical sit rth the aid of .
speci al i zed CB@fIBi tﬁ%ﬁ?ﬁﬂﬁﬁ?‘?“&ﬂ%{if"é’b&g 8 J?\?'tassteﬁﬁbhm&ﬁ UHE A g%si'coelzgnnul a
and addi §i onalstduhfegar cannul as provi di ng openings into the desired body

cavity. 20 Some known advantages of mninmally invasive surgical techniques
i ncl ude reduced t fapsrasaopic; prdoseqniemnd ofherudimally eiastys sursiml teghgudason at

t he surgical _sj.t I v i cal r di N Mal |y
i nvasi ve sur&ﬁéc:bgs%rg%%qﬁitgﬁ%@org} %Ergleéor?gﬁ g’ﬁ%ﬁipégf%g %l%%h}ﬁl(d\& rrg!'f@iglr:ll Isgmv%/i der
array of nedinty ppihedadhy Bsly. Aihgueren lashegscopis” eféry p aabicalxaagdaresf an
endoscopi ¢ instrument 100. The 25 instrunment 100 may include a handl e 110,
a knob 120, aﬁﬁow@mgantmﬁhqumﬁewwiﬁmp éerm%nﬁwowe s BYorg

varietypf c i i i i in
Froure 10 A Ao ohenros Rk pRtp Bl Spy pUSRNTR R (P ERAOTR R SIR L " e
knob 120, pr awiolitesghauseafian eadmudpepvhich is e instroleidtdenaiting thervidual ed. The

di stal end of the. knoh 120,y engage the. proxima| end.of the tubular
Tenber W GSRSTIo0F08 ML) SIS %@?H@Weﬂﬁw%ﬁwnp&c ation of
the knob 120,58y c£38SRroubf a el AEx RT3 1d1¢ RitAE SofffissiE blotecting di st al

end of the distal menber 130 nmay be adapted to include one of a variety of
i nstrunment s ¢he Wy cefitecThy bole Fonadexwitiph rocarhwhigh sucdidespdcutting ihstrugepnt pped

with jaws, cutting blades,,.or..sq ot.her .instrunent, dependin n, the 5
desi rod e SPA4Eaml ATES 4P @ PRER TR e dotE SR ATERFIIE A 301

appreci at ed gRadutfikiink@irientjcaMbe Wsthdaeeh KGN @id tedtat Yarnilal M surgésncdagsur e and
shoul d be interpreted to include other types of end effectors. Figure 2 is

a partially $hentnesioss diaganstisrandfer draensatio procediges afthsurgigy sitagviththe e
i ated, , | : | i 10
aper oct 2t e, o\ bl AR EREE o RN TR BTN SRR G d o

Wi thin the | ud@ifioddIrocét canhiglappoxiditd oppnthgofintd e dssitesbapyi cavitpst runent, t he
drive rod 140 nay be attached to the handle 110, The manner in which the
drive réfl 140 is acMmsdmednagdvaniases of awmelly inaskys qureissl fogniqugsdnelude

configuratio I i q Fot IRy El , the
pr oxi mal endp%q&'?ﬁgh%?%‘\@deahfﬁgg %’Oﬂe{ms&?gé( ?rltlia%ooii o%'irllfﬁétﬁgfﬁgit g‘zfl %ufgllg%ggéﬁ%ng
portion of thewdranvdtadl ddicdiaesta Aocardimplyndiimmalipakeasive f@rgicabteckniques

conventi onall. Kpoi BS1BLLR L, hand = 110 muer e, iy ve od 140
actuates the inst ppREY ®Rpictshetypicl XamPRtbfh ehBSschpie thefuniBRfrPsy. 0.
25 instrument 100 may include a handle 110, a knob 120, and a tubular member 130.
The handle 110 may be one of a variety of conventional configurations, such as a
grip handle shown in Figure 1. A portion of the handle 110 fits within the proximal
end of the knob 120, providing an axis about which the knob 120 can be rotated.
The distal end of the knob 120 may engage the proximal end of the tubular member
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Figure 3 is a partially sectioned view of the distal end of the tubular
menber 20 130 equi pped with a jaw assenbly 200. The jaw assenbly 200

i ncl udeswaws/pawinmenbers 205, which partially overlap. Eae@GTfUac/ssmber 205
has a pivot hole 210 and a substantially oval drive groove 215. Each drive
groove 21 S may be arranged at an angle, such that when the two jaw nenbers
205 are aligned and fully open, the drive grooves 215 forma "V' shape. A
drive pin 220 nay be inserted through the 25 drive rod 140 and rides within
the drive grooves 215. Figure 4 is an exploded view of the distal end of

t he tubul ar menber |30 and jaw assenbly -200, wherein |ike el enents bear

li ke reference nunmerals. A clevis 225 is forned in the distal end of the
.drive rod 14030'Eluehﬂiaemi)8ro%2i5nmﬁw@bewaIQQJ'masfhapmihsmmmmbtraBo tceast one

of the arns 227 of the "U' .hal e 30 .acco dat e drive
pi n 220. The A& aMeEl- Eéﬁfé&gﬁ epg,@}‘ﬁl,e tal sner) eftlhgﬂtqyé%ﬁ"é‘a% to1 %63/ 030711
»-3 PCTI US02/ %ﬁgg;ilg-vm%gpmﬁlrﬁrﬂgﬁté}f il @fekiok nég%rtetzﬁn eAfnd dpdiallch@ nRY&e! appi ng

portions of the | aw nenbers en asse over | appi ng portions
of the jaw rreqduppezi Qﬁﬁjamycweng)bhdesdomdmﬂ othethestalmentsdépgdding hetler i ve pin

220 ted t h th t { | 30 th 7 of th
chevis’ 295 afEeiseghtestippe Msmede 15RoulEL it e abisFiyfi e 55 | o
then insert e‘t’edﬂ”’ﬁﬁw’%s*ﬁ@é@g%ﬁcdl@ ihfigis @ls@fo@ure%ﬂﬂ’ siduld B@lﬂté{?kﬂté&f tolfRdR@ 130

and through the pivot holé 210 i'n each of the jaw nenbers 205. The jaw
assenbl y 200 othgy types obendaaftedtoss fol | ows. Wien the jaws are open, the drive

pin 220 is | ocated.near .one drlv ropves 21 far npl e, the
end closest to th ’%ﬂ ?/gtls ﬂ‘?g’g"ssecﬂgn vée%gﬁﬁ'? c%fﬁopl%mg TPUste 1(9 ?ﬁe drive
rod 140 10 mpyebe apprédidtyd, twétubhlar fienber 1300maytRavdnyiRneaXidalekiéndin cfroelril ve pin
220, which is coupledtothe drive rod |40, noves axially as well. As can

be appr é@i at & proxienaliend/to th disendrodrlsive e Ahmay ke masm@ne@r\»d&vwlez 15 of
the jaw nenb%rﬁet‘?&% th\ﬁ? ﬁto\{( r%alpenr(]n% e?légélc%@aﬁﬂsttnﬁnén?wpﬂﬁlquce Io\%/iel%QS from

novi ng axial 'y i'n t'he in 220
noves t hr ougimdyttse altathed tgtiechandlel 19, Thbmadnatlalw}ﬁ&n tedsivetod MO jsaw nenber s

205 nove toward each other. and the jaw closglﬁ. Aﬁgls known.in f e art, the
COB

axi al m)vemaﬁﬁta"r?ﬁsi t? @§L§‘Iafld1f’r1(1)9rfi%1?etnﬁ%9“ the-hap uation, pd isjuel] ews can
be appreci at gglyt QfmfF? &Ezrtﬁgmcfx‘%qalté?xdcdf%dﬁmw%ﬁ1@1’8%9@5 to a
| arge extent on t aracteri'st materi al between the jaws. For

20 exanpbe, umto(akmtl 1|4ﬁ1aad 2 abrtivayfitiee mandke 1di0fhas e gbiredponding socketbh’zbrﬁss t han
t hi nner material . gﬂforceiseerte nthe rmhtqé{lal g F
unconmon for 1%1°%F'E‘i%‘ﬁ BFnewe acfuating the hapdle 110 maves thedrverad 140 3 o) | y |
the point of i} HeQuRAELYES TRLxWNBbPerbdd® oflfHe\RivRIrdd 1 50 h&ﬁeﬁésttﬁg in the
clevis. Accordingly, there is a need to provide an inproved jaw assenbly

and drive 25 instmeohitithyeidiatal end ofj the tubular member 130.

Figure 3 is a partially sectioned view of the distal end of the tubular member
20 130 equipped with a jaw assembly 200. The jaw assembly 200 includes two jaw
members 205, which partially overlap. Each jaw member 205 has a pivot hole 210
and a substantially oval drive groove 215. Each drive groove 215 may be arranged
at an angle, such that when the two jaw members 205 are aligned and fuily open, the
. drive grooves 215 form a "V" shape. A drive pin 220 may be inserted through the
25 drive rod 140 and rides within the drive grooves 215.
Figure 4 is an exploded view of the distal end of the tubular member 130 and
jaw assembly 200, wherein like elements bear like reference numerals. A clevis 225
is formed in the distal end of the drive rod 140. The clevis 225 may be a "U"-shaped
section and at least one of the arms 227 of the "U" may have a hole 230 to

30 accommodate a drive pin 220. The distance between the arms 227 of the clevis 225



SUMVARY I n accordance with the present invention, there is an endoscopic

i nstrunment having a tubular nenber, a handle, and a drive rod. The tubular
menber hae0 63/g300Mi mal end, a distal end, and a | unen ext eRETAG02/31801

t her et hrough. The handle is WO 03/ 030711 -4 PCT/ U S02/ 31801 coupled to
the proximal end of the tubular menber and has an actuating nmechani sm The
drive rod is disposed within the lunen of the tubular nmenber and has a
proxi mal end and a distal end. The proxinmal end of the drive rod is coupled
to the actuating nechani smof the handle such that the drive rod noves
axially within the 5 lumen in response td-a change in force applied to the
actuating nechanism At |east one boss protrudes axially froma portion of

:the drive rodaydzrslighdy tirgar shanghel wadth off thedrierlappingiportinnsaelfthe jaynmembetseast

one instrune er is . piyvatally connected to.a.pivot , pi The pivot pin
P2 ol od T 405 iR astyted BvetiaSRE SR SRS HOE Y IR0 L | e

f’iXi al mJVGfTE'ib‘lac@éi “.!it'ﬂﬁl the e lekismRst TﬂﬁE'@ﬂﬂ% inf2200h4y BineértddiBroakh kiRaglcagne 10
i nstrument menber is adapted to sliding | east one boss. In

) 5 engde)l‘gf t he at '
accor dance wionphelsai3fdn thesasmak27 off theedevipydhandoRrough gach of the drive grgoves
i nstrument er, 1.s a.] er. .accor - W L R her. pect of
the i nvegt i g? ??‘t ﬁ‘eé“e’mi ps'h Z# gsﬁg%nsl (S)%l%ecra lﬁﬁ)s Ol}og(?rgﬁfl Vﬁla%/?lﬁga?%m?gﬁ%f:g?bu?ﬁ%nber , a

handl e coupl egknitser 1B aid thxbuphl thepirodholt RO dbedchib@tiRjavrBiEddcers 2081 a drive
rod di sposed within the lunmen of the tubular nenber. The handl e includes an

act uati ng mechani g jamasserdbp@ananbe epraatgd ag fodlogsi YEhandhe javsasaiphede t o
th tuati q I J iall
e actuatl n%éf&mf,mr\ Zg% glgéﬁﬁoﬁ%?ghgeﬁ’mhé Pﬁ&e %ﬂ%gxé%{ill‘ggf&%mﬂgl\é%e axiall'y

within the |unen | change in forc tot actuating
mechani sm Atend elosést tnthe Ipdas ppr 235 Likethe hxndit [ 10 fsraotwatedpthetdrioa rad 14the dri ve

d 20 the distal .th I d. At | t ] .enb [
bi vot ai 19 corpioiee atfalts &° rassiveo 140 Foves 41t e Goieash S3b A Fo t he
di I d of | ) j h
i stal end of;,hhieq fd v dgw.«t:w F@b@é %Mfés%@ﬂtﬁgwa@&)ré@ﬂ&ﬂ?r@dﬁet e

j aw menber. A portion o ast on€ jaw ne a groove, wherein
t he groove slpind22(ynypvesthryeb thehbrivetgromas 21 HnEthbgas mebheta2Gic cldregavage wi t h

ot her aspects.o he inventi on, first. jaw nenber. s piyotally connected
Lo the pivot Pil 0 SRGVES Bt MiesherABero vy b fbe B ar TP i ot
end of the tyby! RaHFEERee drlve PRt 220 HRVELHYIULR theedrid bbb 2asPBedisell t he
invention, a first jaw nmenber and a second jaw nenber are each pivotally

connect 8 t o endeoftheinw piembera 286 mavsrosardsrcleatbar a1d theiaw tlosss. jAavis menber
and the second | 2w, FRIPE th IRV nfv IRV Gay IEE bl eithd OjisH2 8/ 4 puiP

action.

As can be appreciated, the amount of force required to close the jaws
depends to a large extent on the characteristics of the matenal between the jaws. For

20 example, thicker material may be more difficult to cut or compress than thinner

material. As more force is exerted on the material, it is not uncommon for a portion
of the clevis to fail under the stress. Typically, the point of failure occurs near
where the drive pin is inserted in the clevis.

Accordingly, there is a need to provide an improved jaw assembly and drive

25 rod configuration.

SUMMARY
In accordance with the present invention, there is an endoscopic instrument
having a tubular member, a handle, and a drive rod. The tubular member has a

proximal end, a distal end, and a lumen extending therethrough. The handle is



each groove slidingly engages a correspondi ng boss. PCT/US02/31f301 In
accordance with still another aspect of the invention, each groove is open
at one emndD od/Boancor dance with anot her aspect of the i nveRCTaIS)2/Ba8¢h | aw
menber includes a stop. The stop of the first jaw nmenber cooperates with
the stop of the second jaw nenber to |limt a range of pivotal rotation of
the first jaw nenber and the second jaw nenber. It should be enphasized
that the term "conprises" or "conprising," when used in this specification,
is taken to specify the presence of stated features, integers, 10 steps, or
conponents, but does not preclude the pr-dsence or addition of one or nore
ot her features, integers, steps, conponents, or groups thereof. BRIEF
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understood by reading the follow.ng detailed description in conjunction
with the dravihggsve Pdipdisposed VS“FPgLﬁlémf‘_’ Pzth& ey ‘W‘BRPrc?F‘gé‘ﬁS%ndpscopi c

I nstrument; 5&%@1 d'and @ didlitend! ¥e @F&%ﬂ% of kiRvérie r@ﬂise&ﬁ RALPIHe

i nstrunment; Figure is a partially Sectioned view of the distal end of the
t ubul ar nenbactueting ppednisnt &f the hawllassh ikt yhe dfivguoé mbvies axiallewghiodbe vi ew

of the distal end of the tubylar nepber and jaw 20 assenmbly:. Fiqure 5 is a
parti al |y ;e&‘ﬂrpﬁh@demoéw 92 ChapgRn g%"@ﬁﬁﬁ’.a]%dafjﬂ(aﬁhed?‘it\‘ﬁémgd’&cck‘%mgec%&m%e wi th
the inventioRye Eb&#’?ﬂﬁekﬁxi%ﬂz%mé) ol bEWe@kivE B6d hawiRsaaabing ok dri ve

rod in accordance the inventioh; 25 Figure 7 is a plan view of the jaw
menber; and Erigerael. Sniaddisiopeat dgstanievestiingsnt pfentbice isj pivetaliyrbemectBiE®N LED

e T O T B s 0 30 BR85S PSPl 7 o
actuating a jyWeAGSEARAIno MBS BY aitrumenSBEY. | 4 pattida of the at least one

10 instrument member is adapted to slidingly engage the at least one boss.

In accordance with another aspect of the invention, the at least one
instrument member is a jaw member.

In accordance with yet another aspect of the invention, there is an endoscopic
instrument having a tubular member, a handle coupled to the proximal end of the

15 tubular member, and a drive rod disposed within the lumen of the tubular member.
The handle includes an actuating mechanism, and the proximal end of the drive rod
is coupled to the actuating mechanism of the handle such that the drive rod moves
axially within the lumen in response to a change in force applied to the actuating
mechanism. At least one boss protrudes axially from a portion of the drive rod near

20 the distal end of the drive rod. At least one jaw member is pivotally connected to a
pivot pin, the pivot pin being coupled to the distal end of the tubular member
thereby preventing axial movement of the jaw member. A portion of the at least one
jaw member has a groove, wherein the groove slidingly engages the at least one
boss.

25 In accordance with other aspects of the invention, a first jaw member is
pivotally connected to the pivot pin and a second jaw member is fixedly connected
to the distal end of the tubular member.

In accordance with yet another aspect of the invention, a first jaw member
and a second jaw member are each pivotally connected to the pivot pin. A portion

30 of each of the first jaw member and the second jaw member have a groove, wherein



provided. Figure 5 is a partially sectioned view of a jaw assenbly 400 and
drive rod 405 in accordance with the invention. It wll be appreciated that
the drivevo aso3d®a 5 and jaw assenbly 400 shown in Figure BCTRpbzmes t he
drive rod 140 and jaw assenbly 200 shown in Figure 3. Thus, fromthe
perspective of the user, the drive rod 405 and jaw assenbly 400 in Figure 5
perfornms the sanme function as the drive rod 140 and jaw assenbly 200 in
Figure 3. As shown in Figure 5, the jaw assenbly 400 includes two jaw
menbers 410, 10 which partially overlap. Each jaw nmenber 410 has a pivot
hol e 415 and a substantially oval drive-§foove 420. Each drive groove 420
may be arranged at an angle, such that when the two jaw nmenmbers 410 are
-aligned and tadhl grooraslidirigheerapsea @resparlingibssay forma "V' or "X' shape.
As can be appreciated, the drijve groove 420 may .extend radially, either
partially or enti F%ontqﬂﬂ%‘dﬁhﬁ%'ea’ﬂ%h%E%% OB?het“Pt‘ée“PaW epgh ﬁ’é’rﬁ‘ﬁérs PED.
«Figure 6 is gn pxpljoded view of the jaw assenbly 400 and drive rod 405,
wherein |ike elements bear |ike reference nunerals. As shown in Figure 6,
the distal tip of Inhmodiaheewithdnetbér dspedt of thednvemtion,zcably sasv imambdp S, At | east

boss_ 430, d dially f th b b led, th
boss bar S 425iFbiend 59 Jheefopaliaes B3t imamepne spbwrarPort FBRETEE Che 1vio
jaw menbers 4ddnd 4w H&hﬁ;e%ﬂt}ﬁﬁarﬁ?g%flamaﬂéﬁuwyttﬂe € 380 nienibel Ml gr oove

420 in each of the jaw nmenbers 410.” The jaw assenbly 400 woul d t hen be
posi ti oned pﬂtetseatbttcgaawmd:tnbﬂrt he tubuI ar nmenber 130 such that the pi vot pin

435 may be insert hol g, 44 n the tubul ar, ne 0, and t he
oivot hole 415 1 nTeseRdRaRmAAp s highe by Emp%S BE SRR IR0, ¢ ne
j aw menber  436ed ihiRisispoli fERNBA s foken td§ebidp thelphesetltd ot e drds? thiépaes, t he
pi vot hol e 415, which are di scussed above. The jaw nenber al so includes a
stop 41 10 Theteps ®p campondnis, but dage nefi preeindethe peasendsor jaddition SHORHAYMOE, t he
"open-tip" ranged as shown in
Figure 5, th8 ea?“ﬂSIm edsn\é@ejpé o ngpn% Z’ig’j"%&ﬂ%@fn 30 contact with the
~stop of the other jaw nenber 410. As can be appr eci at ed, w0 03/030711

PCT/ US02/ 31801 _7_ additional force IPY{EI I ied whi ch would act to

further open the jaws, sucBREEFREIGERI BAWINGS r unent s being

handl ed or transp lWPEﬁde?é% Raqibe j aw
menbers may causqulg?r)g ecasqn&g&%nﬁgﬁ qiﬁ)e ﬁﬁ@t”rlurrent G}es t{?g drive
groove and cdnmfoﬂewing dﬂtalteheleshrmtiah irec:tdumfctrbhentlhrthwéra‘@/mgsdn\ﬂﬁn@t stops 417
restrict the anou the jaws er - ext ended thus preventing

darmage € the dri \E‘Lég‘lj?id%%glaﬁr’(&"b %’eeé’%oﬁoé IRSEIMNENt, herspecti ve view of
the jaw menber 41,06 2G8Q Qﬁaﬁ?%cﬁﬁh&iﬁgw &Qﬁcﬂﬂdi%bt@ﬂﬁtxqﬁﬂﬁth of the drive
groove 420 nmay correspond Po the di ameter and hei ght of the boss 430. The
drive groove 420 Fagurbd ina patiakylseationsd viewaf theedistal end| afithembuler mgmbeengt h

of the jaw nenber 410 . For exarrple inrelation to an
equipped with a jaw assem

Figure 4 is an exploded view of the distal end of the tubular member and jaw

20 assembly;

Figure 5 is a partially sectioned view of a jaw assembly and drive rod in
accordance with the invention; l
Figure 6 is an exploded view of the jaw assembly and drive rod in
accordance with the invention;
N 25 Figure 7 is a plan view of the jaw member; and

Figure 8 is a perspective view of the jaw member.

DETAILED DESCRIPTION

The present invention improves upon the state of the art by providing a more



axis parallel to the length of the jaw nenber 410 and that passed through
the pivot hole 415, the proxinmal end of the drive groove 420 may be above
t he axi svwama/esneiidi stal end of the drive groove 420 nmay beCbheiSesisée axis,
resulting in the drive groove 420 having an angle of about 10 with respect
to the axis. As may be 15 appreciated, the angle of the drive groove 420 is
exenplary and is not intended to limt the scope of the invention. In
addition, the drive groove 420 may be substantially linear, as shown in
Figure 7, or the drive groove 420 may be curved, dependi ng on the
characteristic action desired. For exanpbe, the drive groove 420 may be
curved to increase or decrease the anount of jaw closure in proportion to
.the 20 di st amdmblehma¢chumiemdivr auating ayjew essenibine An oxproaked gavddesigitikelsdr i ve
groove 420 may open, allow ng for easy assenbly and repair of the
endoscopi ¢ |H§FW§#E The j aw assenbly 400 nmay be operated as foll ows.
Wien the jaws areg %\5 i Qgss%c&&%dww G?aﬁﬂ@%@xﬂbl}eﬁo am%n%@%@f the
drive grooves 420, or exa the end closest to thé pivot pin 435. As

t he handl e 1405 irsacaortdaad;eedgth tHwen'@mnme itodll4eSppciateddbatahe dmveyrodﬂl@St he

drive rod 405 ves axj al | t he. b ses 43 r ot e .f.,rom boss bar
425" por 11 on RO ECRATOR Y shavisin Fage Liepabry syl [4ERgifY oe

appr eci at ed, a%%%lmtﬂ% iTPY&RSe 8 htrﬁug @rohh@e%&fs}é&:tﬁ%@@% 520 tiRf driviee
respective jaw neriber 205. The pivot pin 435 prevents the jaw nenbers 410

from nmovi ng sod 403 andijaw @ssembly 4@indrigwierdperforrae themamidunction as He div'sses 430
nove t hrough t 0 drive he distal ends of the jaw nenbers
410 nove tovxé?‘gia‘b e By S5 b%(/éﬁ(g%‘%%‘?;‘ _g_ PCT/US02/31801 and the jaw
closes. It shoul d AgehowhesiFighal 5, thejawedsginiblp 00 hetleties Weo piwoniéaberd2Q0 Ry be
| onger than necessary to accommpdate the axial travel of the drive rod 405

and bosi@s a3duchmstidneustlageEesh inwvmembar 448 &as ypiveehe)e dbvard @20 | s
preventing tQ&bs?a?%ﬁﬁfoéﬁ%nfvégfep(i'g%@gEb&cﬁ'W% 83vevﬁ2br}ne}h§ ﬁ%?ﬁt?gt Jnhe drive

grooves 420 and unneces r|I Str I ng conponent s
of the jaw aasgefdugh 4ﬁ®whbmﬂieudrbtj@~trﬁmﬁw§$l®sarémgmﬂ amd thelly epenstherdoivadi ng
the drive grooves 420. As can b sg?"r eci ated, the exenpl ary enbodi nent of
the inventi OW‘&VFW%%X frAea ¢ e9‘i aﬁl?ap?jr‘f*%%a’bt?enap@fecé%‘?ﬂréhﬁqrb’ﬁeﬂmove

| nstruments. P;é?ﬁx}? alWéx}H?:o é@g&f é@.ﬁé@%@ﬂ%rg@g Bk YesSbf L § es a

t ypi cal p0|nt o es t 10 n r of conpon
needed 15 assemieedihe jaw assenbly portion of the endoscopi c | nstrurrent.

The invention has _now been de i,bed h. re an .exe

Sbodi mont 51 1 FURYe BFS P Taed v oF bE i aagmbly Ao RIS w1
likely make gJHegdinakec1emRRd BRI referdnbé ﬁummgntAmowEQﬁ FERR00) tBe dRRE | aW
menber may be held 15 stationary with respect to the tubular nenber,

t her eby pr ovitighof ghef drivezrod HAgiscfoppedinkbberisibant2>. Thelsest anebessiidP al t er nat e

FTO0 TN 3SR AL B o3, P AGAE. 060 5 B0

i nstrunmgpt C@Uﬁhbﬁdcﬂﬂe’tww the kb8 dHions of the two jaw members 410. In this
manner, each boss 430 would engage a drive gtoove 420 in each of the jaw members
410. The jaw assembly 400 would then be positioned partially within the tubular
member 130 such that the pivot pin 435 may be inserted through a hole 440 in the
tubular member 130 and the pivot hole 415 in each jaw member 410.

25 Figure 7 is a plan view of the jaw member 410. The jaw member 410

includes the drive groove 420 and the pivot hole 415, which are discussed above.
The jaw member also includes a stop 417. The stop 417 limits the distance that the
jaws can open, or the "open-tip" dimension. When two jaw members 410 are
arranged as shown in Figure 5, the stop 417 of one jaw member 410 may be in

30 contact with the stop of the other jaw member 410. As can be appreciated,



a tubul ar nenber having a proximal end, a distal end, and a | unen extendi ng
5 therethrough; a handle coupled to the proximal end of the tubular nenber,
t he handveO haedomg an act uati ng nmechanism a drive rod di spesadg02smbn n t he

| umen of the tubular nenber, the drive rod having a proxinal end and a
distal end, the proximl end of the drive rod being 10 coupled to the
actuati ng nmechani sm of the handl e such that the drive rod noves axially
within the lunen in response to a change in force applied to the actuating
mechani sm at | east one boss protruding axially froma portion of the drive
rod near the distal end of the drive rod7-1 S at | east one instrunent
menber pivotally connected to a pivot pin, the pivot pin being coupled to
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hole 415, the proximal end of the drive groove 420 may be above the axis and the

distal end of the drive groove 420 may be below the axis, resulting in the drive
groove 420 having an angle of about 10° with respect to the axis. As may be

15 appreciated, the angle of the drive groove 420 is exemplary and is not intended to
limit the scope of the invention. In addition, the drive groove 420 may be
substantially linear, as shown in Figure 7, or the drive groove 420 may be curved,
depending on the characteristic action desired. For example, the drive groove 420
may be curved to increase or decrease the amount of jaw closure in proportion to the

20 distance that the drive rod moves. The proximal end of the drive groove 420 may be
open, allowing for easy assembly and repair of the endoscopic instrument.

The jaw assembly 400 may be operated as follows. When the jaws are open,

each boss 430 may be located near one end of the drive grooves 420, for example,
the end closest to the pivot pin 435. As the handle 110 is actuated, the drive rod 405

25 moves axially. As the drive rod 405 moves axially, the bosses 430, which protrude
from boss bar 425 portion of the drive rod 405, move axially as well. As can be
appreciated, each boss 430 moves through the drive groove 420 of the respective
jaw member 205. The pivot pin 435 prevents the jaw members 410 from moving
axially into the tubular member 130. Rather, as the bosses 430 move through the

30 drive grooves 420, the distal ends of the jaw members 410 move toward each other



4. The instrunment of claim3, wherein a first jaw nenber is pivotally
connected to the pivot pin and a second jaw nenber is fixedly connected to
t he di st aVOeneBooft t he tubul ar nmenber. 5. The instrunment oPCTIWBIAIBI1 wher ein
a first jaw nenber and a second jaw 15 nenber are each pivotally connected
to the pivot pin, a portion of each of the first jaw nenber and the second
j aw nmenber having a groove, wherein each groove slidingly engages a
correspondi ng boss. 6. The instrument of claim5, wherein each groove is
open at one end. 7. The instrunment of claim 3, wherein each jaw nenber
includes a stop, the 20 stop of the firs#-jaw nmenber cooperating with the
stop of the second jaw nenber to limt a range of pivotal rotation of the
first jaw nenhéthejad cldves.skchondd pewoted thae the length of the drive grooves 420 may
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a tubular member having a proximal end, a distal end, and a lumen extending
5 therethrough;
a handle coupled to the proximal end of the tubular member, the handle
having an actuating mechanism;
a drive rod disposed within the lumen of the tubular member, the drive rod
having a proximal end and a distal end, the proximal end of the drive rod being
10 coupled to the actuating mechanism of the handle such that the drive rod moves
axially within the lumen in response to a change in force applied to the actuating
mechanism;,
at least one boss protruding axially from a portion of the drive rod near the
distal end of the drive rod;
15 at least one instrument member pivotally connected to a pivot pin, the pivot
pin being coupled to the distal end of the tubular member thereby preventing axial
movement, a portion of the at least one instrument member being adapted to

slidingly engage the at least one boss.

2. The instrument of claim 1, wherein the at least one instrument member is a
20 jaw member.
3. An endoscopic instrument comprising:

a tubular member having a proximal end, a distal end, and a lumen extending
therethrough;
a handle coupled to the proximal end of the tubular member, the handle
25 having an actuating mechanism;

a drive rod disposed within the lumen of the tubular member, the drive rod
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movement, a portion of the at least one jaw member having a groove, wherein the

10 groove slidingly engages the at least one boss.

4, The instrument of claim 3, wherein a first jaw member is pivotally connected
to the pivot pin and a second jaw member is fixedly connected to the distal end of

the tubular member.

5. The instrument of claim 3, wherein a first jaw member and a second jaw
15 member are each pivotally connected to the pivot pin, a portion of each of the first
jaw member and the second jaw member having a groove, wherein each groove

slidingly engages a corresponding boss.

6. The instrument of claim 5, wherein each groove is open at one end.
7. The instrument of claim 3, wherein each jaw member includes a stop, the
20 stop of the first jaw member cooperating with the stop of the second jaw member to

limit a range of pivotal rotation of the first jaw member and the second jaw member.



