- 206881 7 Inproverments In Surgical Instruments This

| on relates to an instrument 5 for use in applying surgical fastenérs .
S ds staples; clips and the like to living tissue. Mre particularly,

the invention relates to a surgical stapling instrunent for use in formng

a plurality of laterally spaced rows oﬁ_staples In an |nter 10 body T
organ. Typically, such an'instrument conprises a pair of EH%JEF t .
el ongate jaw nenbers, one of which in use carries a staple cartr W th

at N-éast two laterally spaced rows of staples and the other of which
carries an anvil with staple-closing 15 depressions aligned with the rows
of staples in the cartridge. A pusher bar and knife assenbly is provided
which is noved |ongitudinally along the jaws to sequentially eject staples

fromthe cartridge b 1 .a thr h EEE ﬁgﬁg y of staple 20
pushers carried by t 4§8§FEFUV 931 55 o] 5 ndi vi dual

staples, and to close the staples agalnst the anvil t hereby form ng

| aterally spaced lines of staples in tissue gripped between the jaws, while
the knife, which trails the pusher bars, cuts 25 the tissue along a line
bet ween the staple rows. One instrunent of this type is disclosed, for
exanmple, in British Patent No. 1,210,522, -2- Wth instrunents of the
above type, the staple cartridges and associ ated anvils, pusher bars and

kni fe assenblies have commonly been made of 5 di sposabl e pl astics and | ow
cost netal stanpings whiThést iaviendien relstestte sasinstmrumemtents have

more, geneg al | ¥opeghe CPAS hpPI VIR FurfRET SFadélérs such as

staples, clips and the like to living tissue. More
particularly, the invention relates to a surgical
stapling instrument for use in forming a plurality
of laterally spaced rows of staples in an internal

10 body organ. Typically, such an instrument comprises
a pair of cooperating elongate jaw members, one of
which in use carries a staple cartridge with at
least two laterally spaced rows of staples and the
other of which carries an anvil with staple-closing

15 depressions aligned with the rows of staples in the
cartridge. A pusher bar and knife assembly is
provided which is moved longitudinally along the
jaws to sequentially eject staples from the cartridge
by a camming action, through the agency of staple

20 pushers carried by the cartridge in association with
the individual staples, and to close the staples
against the anvil thereby forming laterally spaced
lines of staples in tissue gripped between the jaws,
while the knife, which trails the pusher bars, cuts

25 the tissue along a line between the staple rows.
One instrument of this type is disclosed, for example, -
in British Patent No. 1,210,522,




nece55|tat|ng conti nual sterlllzatlon of these el ements between each use.
I n receht years in 10 order to obviate the need for such repeated
stegil- zation of instrunents, the tendency in the surgical field has been
t owar ds the introduction of fuIIy sel f- cont ai ned di sposabl e instrunments
whi-ch are used for only a single operation and then di scarded. 15
Qbvi-ously, therefore in the desirgn of such dispos- able instrunents,
ec®Ronics is a factor and it is desirabke2te design such instrunents to -
util™ze readily avail able econonic materials of mninmummaterial wei'ght and
to enpl oy production techni ques 20 of optimum econony. Wth stapling
instrunments of the type-described, relatively large forces are involved in

clanping the tissue to be Wgﬁheﬂﬁgtgﬁﬂehﬁsebgcthegabbeelmygg(nﬁﬂe st apl es,
causi ng these to trate. 25.the p tis be C ose ai nst
Che anvi | Such TEFELE GRRHERAPRS, APUCRSPaFiotRg ABRA19ar PHEBAL, DARF 1o
lateral ly dist orandl henj fesassembbyesi hdeei ugmnon&yabeem malden@f Thi s

problemis of &{ﬁoégﬁf%tﬂféggl#:g Sﬁha byekysl ?(Qt‘._-ﬁ\ie ?g'%és 30|t i s -anl | _l

posabl e naterlals acture 0
obj ect of the prébhe thecframves: onpméi‘Yd&héanﬁgFr Qﬁémmfhﬂv@r acter

described for appbyé ﬁéfﬂlf?'bééﬁtEBEEQrub%eﬂhEQE b%%@ﬂ35sag@ i-gnment
and stabilization of gems IS O talied duréﬁgﬁggpllggt n and “securi ng

of the fastenersnecess‘%ta L09r dPREIRBaLhEteRY sﬁrowded a
surgical staplinglémentanbetwéeni agchi usé.andnsgeceatc gepesgt iimg franes

each providgg W {Ba&p €$°8€9i§téa%heoﬂged for such repeated steril-
' ' ization of instruments, the tendency in the surgical
field has been towards the introdubtion of fully
self-contained dispesable instruments which are used
for only a single operation and then discarded.
15 Obvionsly, therefore in the_desigﬁ of such dispos-

- -able instruments, economics is a factor and_it is
desirable to design such instruments to utilize
readily available economic materials of minimum
materlal weight . and to employ productlon technlques_'

20 of optlmum economy . : :

' With stapling instruments of the type
described, relatively large forces are involved in
clamping the tissue to be fastened and in ejecting
the individual staples, causing these to penetrate

25 the gripped tissue and to be closed against the
anvil. Such forces tend both to separate the jaws
vertically and to laterally distort the jaws thereby
hindering accurate stapling. This problem is of
~course accentuated if relatively light-weight dis-
30 -posable materials are to be used for manfacture of

- the Jaw frames.

' It is an object of the present 1nventlon
-to provide an instrument of the character descrlbed
for applying surgical fasteners, in which optlmum

35 alignment and stabilization of the jaws is obtained
during application and securing of the fasteners.



'sald Jams bei ng adapted to receive at least two 5 laterally spaced

udi nal rows of staples, an el ongate pusher bar and knife, assenbly

le longitudinally relative to said jaws for sequentially ejecting
les- fromsai'd one of said jaws and shaping the staples against anvil
~neans provided on the other of said jaws to forma 10 pair of laterally:
spaced staple rows in tissue grlpped-Between said jaws and for cutting the.
tissue along a line between said staple rows, said assenbly including a.\dﬁﬁg
pair of laterall y’*@%@@élngut;ﬁethﬁaﬂévéa@ﬁ-%\ﬁhﬁg?ea isomratidsd dortion 7

i ncl udi ngs@r@i@i@ sbap18A8 MdttulBhtenadine ritathaddsardmife bl ade

| ocat ed bet ween- |d usher bar por,t _nmeans .carried by the pusher
bar and IGR?EB%%E%I Tamesc886 rE%PF‘f&g\ﬁ%t with an giongaje IQJ%"& é)

suppor ti rtgfbsaiaojaﬁsl ﬁeﬁ.ﬁg/saaaptbd togrea:ed;fvet et meata?ﬁ thm cams as the

h t d
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ali gnrrentaﬁ@ﬂl Wﬁ‘éangapré{@deh' Al iLhB thh@ie dfa‘@ai@rjaﬂﬂs St@PEdAR - a€ach jaw.
is formed wth a It udi nal channel passagemay and t he, sher ‘bar and

30 k#@fep%l%%e%ljya‘é FRie¥ EBBSF aﬁéFaP&ﬁeF%ﬁpﬂé’rt isshe gt )
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"~ oper at ed. lateﬂ&&lghspacedepushereﬁams eaehp elvimgha ﬁonkardfend .
portion including a pusher bar cam and a knife carrier
15 having a knife blade located between said pusher bars,
jaw support means. carried by the pusher bar and knlfe
:assembly and cooperatlng with said jaws, for locally
supporting both of said jaws in the region of the pusher
bar cams as the cams move. along the jaws, for resisting
20 forces'tending to deflect said. jaws during ejectlon and
shaping of the individual staples.’ o |
The elongate jaws of a surgical stapling instrument
as later described by way of example are locally supported '
~ during stapling, substantiallyfat the point where maximum
25 jaw deflecting.forces-occur; by support means which move
alonglthe'jaws with the pusher bar and knife assembly. To
provide for lateral'alignment and vertical stabilization
'of the Jaws during stapllng,.each jaw is formed with a -
7long1tud1nal channel or passageway ‘and the pusher bar and
30 knife assembly carries upper”and_lower support -shoes which
'~ are accurately-laterally aligned with one another and
whlch fit closely in the respectlve passageways when the
jaws are closed so that ‘the shoes travel along the
_ passageways when the pusher bar and knife blade assembly
35 is operated. R : : ' Lo



bl ade assenbly,in the region of the pusher bar cans and the knife bl ade and/
their effect is<to provide localized support for the jaws in.the region of | -
these el ements as 5 they progress along the jaws, thereby providing proper
jaw alignment in the region of the individual staples as these are
sequential ly acted upon by the pusher barg. Further, the shoes are not onIy_
lateral |y but also vertically confined in the passageways and thereby serve
10wt g resi st vertlcmTﬂQwﬁhRE#NQEFf%ﬂ@%%e@u¢nn§h§tREPbeFobﬂﬁtPB# knife

Conveni ently, H¥ihgyd %é&w emy&we&foﬁ%feéhéowsﬂért Barovhfisdangf the
respective Jams and t£1 Eﬁf caried r extensions of

n up
the knife 15 8 dgh%ﬁrr%fgf?Fegﬁ F?gpﬁoﬁﬁ &r -2F3, i ng
adeqluate Iaters’ﬂ mh Edr tihé hjaxs?om the b?@ﬁent oft ’Bhe}semlﬁtnehlte ] Inlt of
stapling a Qes nove therea a the vertically
ext ended k% (I.E’c%rl?%cf ‘a?%%gahf%gj% 3?“% {:ﬁﬁ’r’gg}é ?‘Pvgs«%ngngrfge t he
anvi | which arjavstqdmgmmht)mn hehe rmeg:.éacoﬁgtherﬁ.adevldﬁaﬂ.hetapé.psctaas/e
jaws. are each 8000 E%“%ﬁ n e r rried by
t he respectlve aws so %% L4 f#g-%éaéﬁ §§ gbgrggé gan ngvga%%rough
spaces forned Fbmh&m tthe r&mtwe m'enge%s hatesadlyobut also  py
utilizing the a0 uEnty C&tﬁéfﬁmsmosaélyaésaéawa%t ahBethawengndeRi/Avi de

bot-h | ateral and vertlcal stabiJization ip gl of t he % her bar
cams and KM f FDIERRESE YerEiC eﬁ%%T%P?PH%ga Bﬁﬁ Bheuring stRPLSdver se
effects of theegumatinis) y nmentioned forces are 30 substantlally m ni m zed
and the jaws thenselv can fhereforg be,.mde_of censtruction
so that. an instrunent e'%e‘?f%’e%?#ﬁyac ?d&?i‘gepﬂf?ﬁg?ﬁgyﬁ Wé%t%’& %

itself to wamﬂomandsathecbu#smdenefnﬁherrespecﬂnverdawg andaMhehshO@spect
of the inventinn, [heaLe &P o Sulbdd| 458 FoRUE ObkBLNLISHEUBBNEREOLNIES | N

fastenlng living. tissue conpri upp ower cooperating ngat ed
jaws movati®e isammiar oferclangs on Qfgedoﬁoselabm:ely rigid material

affording adequate lateral support to the shoes and hence

to the jaws at_the polnt of stapling as the shoes move
'therealong.' To allow passage of the vertically extended
knife carrier along the jaws, the staple cartrldqe and

20 the anvil which are supported on the 1nner facing surfaces
of the respectlve jaws are each composed of two laterally
spaced elongate members carried by the respective jaws so
that the extended knife carrier can move through spaces
formed between the respectlve elongate members.

25 By utlllzlng the aforementloned shoes locally to
- support the jaws and provide both lateral and vertical
stabilization in the region of the pusher bar cams and
knife blade as these elements ride along the jaws, the
adverse effects of the previously mentioned forces are

30 substantially minimized and the jaws themselves can |
therefore be made of light-weight construction so that
 an instrument designed in accordance with the invention

lends itself to manufacture in disposable materials.
| According to ‘another aspect of the 1nventlon there
35 dis prov1ded a surgical instrument for use in fastenlng
'~ living tissue comprising upper and lower cooperating
elongated jaws movable between open and closed positions,



‘ eby tissue to be fastened may be gripped between said Jams when said
are in the closed position, means associated with one of sdid jaws for
nting a tissue fastenlng nmeans, a pusher neans novable | ongi t udi.nal I'y. 5.,
| ative .to said jaws when said Jam5 are-in said closed position for:
forceahly expel ling said fastening Reans fromsaid one jaw and causing said
fasteni ng r t e and i aw . -
support’ nggi%?eigﬁ S:lle éy%;al aépus etgén%gﬁgsg ggl %@E&R su}ﬁlﬁg errrle%%s \_}‘4‘ -
cooper at i rjgwai whemisajdgawsirare mv‘ehenclosedhpogmshon.mn@sal ong the

jaws for Lesiabiiad Qrags 5@%f%5ms€§a§aksrsabanhag§n UiiBggexpul si on of

said fastening means. Attention is to our E vi si onhal patent
appl i cat | 6ASHENIRD MEANSa\A RPIIEF SEPIRErBOYRRLLA °!!91tpélﬂﬁd-t1Yof t he

present a&l@l'ta%q.fdé)"t&%idl smﬂeécéaictm 9a§saake &4 tsallagelofsgd uste with .
a surgical stapling instrume ai rtridge.c ri.si,ng a nose portion, a:
pair of s@ﬁ?ﬂé'%ﬂ q"I ?%?1% %’ﬁ@%f Pgnﬁ x%ggaﬁﬁé r B®RSS d nose
portion, $xoth Isaiids cdﬁé Ijawlgar&h mmngrs@mdfaeteah.ng mleahs et ween - '
extendlng t he L. Lnbs, nmeans i n each

J h
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st apl es amalrmng:annﬂeﬂhlb}pm@epm meanachsaﬁ.dsgaw Isupporft:omeaexE| Vi ng

t |1 at ;
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exanpl e, WeeRs dlonghdhe Jane mmmtmgdfgmggstemépg .to F, gure 1is

a side Vi gepalrates Walid Aawd aRld Iy BkphDSL6HMBE! shiat FasRenARY featyl

cl osed condltlon
Attemuon.ls drawn to our copendlng d1v151onal

'patent appllcatlon No. . 8120470 having a dlsclosure 31m11ar

15 to that of the present appllcatlon and in whlch we claim
'_a staple cartridge for use with a surglcal stapllng
instrument, - said- cartrldge comprlslng a nose portlon, a
'.palr of substantlally parallel elongate llmbs extendlng
from. sa1d nose portion, said llmbs deflnlng an unlnterrupted ”
20 slit therebetween extendlng the entlre length and helght _
of said llmbs, seatzng means in each of said limbs for at-
least one longltudlnally extendlng row of surgical staples
and longltudlnal passage means in each of said limbs for
receiving a travelllng pusher means operatlve sequentially
.25' to expel staples from said seatlng means.
- The' invention will be further described, by way
of example, w1th reference to the accompanylng drawings,
_whereln.- o _ , _ '
_ _ Flgure 1l is a 51de view of a surgical stapling
30 instrument in the assembled and closed condition;



Frgure 2 is a srde vi ew of the instrument in an open condition; Figure 3 i
an exploded view of the instru- nent; 5 . - Figure 4 is a side vi
of @& pusher ‘bar and kni fe assenbly; F|gure 5 is an underneath plan view .o
t he pusher bar and knife assenbly; Figure 6 is a section on line 6-6 of 10
Figure 1; Figure 7.is a section on line 7-7 of Fgure 1; with parts of the
|nstrunent removed; Figure 8.is'an underngath. view of a dispos- able staple .
ar{ridge; 15 F|gure 9 is a skde view of the cartridge;. Figure
10 i5 a section on Iine 10 10 of Flgure 9; Figure 11 is a top vrem/of an
eIongate anvi | nenber; '

ure 12 de .view of the anvil .
nmenber;- Figure 13 is a seg%gﬁﬁeoﬁ Fﬁné %éd?3V3FWFP elinéiﬁymgﬁﬁwe 14
is a section on innanldpén obnﬁStloﬁrgure 1. Best Mbde for Carrying Qut the

Invention It is to be note | iple
of operation of the-iIIus-g}ég?éd i t u %blgg %ﬁﬁgf%ggq?ﬁ%qfﬁﬁ#ﬁﬁnent '
30 described imemEiti sh Patent No. 1,210,522, preV|oust referred to .

Accordingly,gthe foll ow nggg gél@tignawgiheogﬁgwd%@ d oy
nodi fied features $f th ms?ﬁ nt and for a fuller erstan? ng of t he.,

pri.nci pl es and dﬂ% ak?b € oRSERBOLHEL r unent , reference
Figure 5 is an underneath plan v1ew of the

pusher bar and knife assembly;
' Flgure 6 is a section on line 6-6 of -
10 Flgure 1; " : ,
' | " Figure 7 is a section on llne 7 7 of Fgure
- 1; with parts of the instrument removed;
' - Figure 8 is an underneath view of a'dispos-
able staple cartridge; e
15 .- Figure 9 is a side view of the cartrldge,
_ Figure 10 is a section on line 10 10 of
Figure 9; o
Figure 11 is a-top view of an elongate
anvil member; o |
20 ~ Figure 12 is a side view of the anvil-"ﬁ
member; - - | -
-Figure 13 is a section on line 13-13 of
Figure 12; and ' ' N
_ " Figure 14 is a section on line l14-14 of
25 _Figure 1. ' '

Best Mode for Carrying Out the Invention
It is to be noted that the general con-

struction and principle of operation of the illus-

_ trated instrument is similar to the instrument

30 described in British Patent No. 1,210,522, previously
"referred to. Accordingly, the following description
will only deal in detail with modified features of
the instrument and for a fuller understanding of the
principles and operation of the instrument, reference




‘.

be- made to the above patent, the disclosure of which is |ncorporated
qgk I'n by reference. The present instrunent, generally i ndi cat ed by

f-ence 10 includes an upper frame 12 and a.5 = lower frane 14. - The .
forward end portion of .upper franme 12 defi-nes an el ongate upper jaw 16 .
while the forward end portion of the |ower frane 14 defines an el ongate
| ower jaw 20. The portion of |ower frame 14 rearward of jaw.20 fits.into a:
~ channel - shaped 10. handl e menber 221haV|ng a pivot. bar 24 at its rear epdgf
‘which is received in notches 28 at the rear end of upper frame nenber. 12.7 -

Internedlaiﬁa* ?e ﬁﬁﬂ&ht UQB%raBr%%F gﬁgq_ é“ﬁié %MOPrOJECtIng

| ugs 13 wh conp |nent2g% ornme |n a bi furcated
| ocki ng hanwhiéchéeis ineompezas h§m¢ﬂﬁa (ﬁ?ﬁ&i%ﬁﬁﬁkand close the frames

and hL“FoELZStC”ﬁSPfF%% Rt oo TR AL MR Ee has
slots 17 prB¥i@e greaﬁﬁ\ |]r§ "&ﬁsf %E’e%‘%%ﬁ’%ﬁ*“%o]t%eﬁﬁeaw th laterally
o1 0 eci810 Loger2Eranehdad orheisemiaid e patiowrs ippeter |1cl udes 3
32 and | at e?gﬂ"% éﬁa@gggg‘ﬁ?hgﬁ %i'lrgglg?}%ar@%% cf#"pgﬂtieﬁg%a{?ée 25 - knife
carrier, thfopwandr endr pordioonaf theatlawest rifaneak4 defitnes amclined
pusher bar g?gﬁﬂgéeamg"’ég Jaevs@%c“:iﬁ}é/;pear Of,pﬁ]fe(ry_p%@% %éﬁé i ncl udi ng an-

i nclined kni uated”just to ar canms. 30
In use, a diépssasvard: 9f d awarlr ifide 4p QHﬁthﬁﬂnﬁ}TﬁhﬁP¢@teralIy spaced

! ong: tydlngahaﬁ%éhmém%@phes Paw&#gﬁwlﬁl%u Bax the dOVEEs | Jh P#a20 while two
oS Priah 28 EhRBS T TSRS U T T
in the stapbf upper frame member 12. Intermedlate 1ts length, . ,
upper frame member 12 has laterally pro:ectlng lugs
13 whch fit in compllmentary openings 15 formed in a
15  Dbifurcated 1ock1ng_hand1e_26 “The handle 26 can be
used to open end close the frames about the pivot '
means 24, 28 between the open condltlon shown in
Figure 2 and the locked condltlon shown in Flgure 1.
To this end, handle 26 has slots 17 providing camming
20 surfaces 19 which COoperete”with laterally projecting
lugs 21 on handle member 22. The instrument further
includes a_sliding pusher bar and knife assembly 30
comprising a central knife carrier 32 and laterally
spaced pusher bars 34 and 36 on either side the
25 knife carrler, the pusher bars termlnatlng at thelr
forward ends in 1nc11ned pusher bar cams 38 and 40,
respectlvely, and the knlfe carrler including an.
inclined knife 42 51tuated Just to the rear of the
pusher bar cams. o : -
.30 In use, a dlsposable staple cartrldge 44
- containing four laterallyJspaced_longltudlnal rows
‘of staples, .is inserted into the lower jaw 20 while
two anvil members 72 having staple shaping depres-
-gions in thelr outer surfaces, complimentary to the
35 positioning of the individual staples in the staple




cartridge, are placed on the upper jaw 16. The instrunent is inserted
a.patients "body .and nanlpulated such that tissue to be cut and sutured
|nserted between the jaws, an incision to receive 5 - one of the jaws
havi ng previously been nmade in the tissue, if required. The jaws are then
closed and | ocked by handle 26 to firmy grip the tissue between the
opposi ng staple cartridge and anvil surfaces. The pusher bar and knife
asseably which is initially 10 in a rearwdrd position relative to the jaws,
i s then pushed forwardly causing the pusher bar cans to enter |ongitudinal
slits in the staple cartridge, inh which slits are acconnndated rows of -

i ndi vi dual st aplApERINge, anePRCERrORaFheHBPeEopaYalE - 1Fhe sequentlally

W th canmmi Ing fsurizesmu@ént thﬁsIMsdir:]ﬂdm Jhﬁ’ttﬁphepﬁuiéﬁts bediroang the staples
successively fraom e i ssue-and_into
engagenent vmtr1W7ﬂ}EH£§$ % s%% ?%ﬁe gg Cut,286n Hﬁ@Flgn with

t he cans, producrsZInseste@lhetWeennghéonaws, aﬁhendesugn mb rlecedaet ri dge
s such thatg eachhslif €88 T4 80s | HBy THE UBELY1 5180y BEERInaARS 1 +alpan] o 20

that in all, four staple, ro gggd t1ssue. e knife
42 which trafls tkasSYgishbf E@ﬂ%lﬁeﬁs sThghﬂﬁVsaﬁHer B gdosednapdntra

| ongi tudi nal sl i 1scked (b Kand1eé dpe ﬁ@dfﬂﬁﬁly gﬁﬂ?stheetﬂssﬁEePeFM%%F?
atera

suppart for the tieonpieias Srnfe cretelugnarha pa%il: ShcsSopen the 30
jaws during st apl'hmgpusia’ah' baw and pknifdedssenbly Whmght idi dalitpaddggeway
et ereoy B e SAPTTACE AR Ik AP AL 1Al BB et tnen
' pushed forwardly causing the pusher bar cams to -
enter longitudinal slits in the staple cartridge, in
which slits are accommodated rows of individual
staple pushers. The pusher bar cams cooperate _
15 sequentially with camming surfaces on the individual
| stsple pushers to force the staples successively |
- from the cartrldge, through the gripped tissue and
into engagement with the anvil depress1ons which
: thereby, in conjunction with the cams, produce: _ _

' 20 staple-closing forces. The design of the cartridge
is such that each slit carries two mutually stag-
gered rows of staples so that in all, four staple
rows are formed in the gripped tissue. The knife 42

, Which'trails the pusher bars cams slightly and rides

25 in central longitudinal slits in the cartrldge and
anvil, cuts the gripped tlssue along a 11ne between
the two pairs of staple rows. '
_ 'To prov1de lateral support for the jaws
and to resist forces tending to vertically open the

30 jaws during stapling, each jaw is provided with a
longitudinal passageway and the knife'blade'carrier-
32 vwhich is a relatively rigid member, preferably of
metal, carries’%bper_and-lower laterally aligned
shoes which ride in these passageways and provide -

35 the required local support to the jaws in the region




t Which ride in these passageways and provide 35 the required | ocal
ypart to the jaws in the region of the pusher bar cams and knife bl ade
“these el ements travel along the staple cartridge. Thus, it wll. be seen,
par icularly in Figures 6, 7 and 14 that the ftower frame 14 is 5 . formed |
with a cartridge-receiving channel 46 and an outer Iongytudlnal passageway
48 of generally T- shaped'cross-secthon extending fromthe base of the .
channel 46.. Upper frame 12 has inwaifldly directed |l ongitudinally. extendlqug’
shoul ders 50 for nmounting 10 . the anvils as will be described, the -

constructio r e t n nal |y extehdlng
. passageway cgfzqél?é g‘hera b££ g?’é‘% hflgr this‘lg?te B“ltad% fa%r %‘&%eneath t he o
shoul ders. aimm’smetrme aalalonm ea§§é§ﬁBy¢9@'tr§d€el5 - particularly )
Figures 3, 4 and 5, hfﬁugonygwigmabe E¥BS, Iﬁtagrtg_lclu)lagggcqq, pusher bars 34

d 36t t- b 38. and 40.
.‘?’Ee cent (raglmir&#%slg rlr?egnngaaghﬁ%rdig% (Il.'g%el’ﬁgg H‘ﬁ ﬁ’?gcr:l Eﬁm‘se 42ajnust :
to Ehe sflearfafméd]ewﬁﬁh apoaberilge-ceceizdagt h:hakmeﬂ.e 4eararidran stextendled
.vertica e ower termnal -
portions ¥f°qﬁ%fkﬁ§$%9§‘é‘%é$ Rﬁ#ggsﬁ‘fg? %? P?%ﬁ{?:@&jt#e knife, are -
si tuat ed | shapeddcxppersetbbensextanding fromethe2base jofelthe t he vertical -
" 'spaci ng betmége‘whoggpﬁgf ﬁfgﬁgomgl ig. t?.nwa‘i‘d}’]&;tdﬁ@ t'gaam ng between

- the passageways, 48_and ower an upper en the franmes are.
| ocked t ogekQRgituditnablir exkerdingnhghoyl §G§§t 88 ifem porndidbd cross

secti ap corthedlanvi®s pasdwmltset dés@i‘@béd%eﬁ:hbo@:@nsﬁmrdn REBsagevay 48
so that tmé%?”ﬁﬁiéétér gf% equhA%hat a. longltudlnally S

- extending passageway 52 of generally rectangular
section is formed beneath the shoulders |

_ The pusher bar. and knlfe assembly 30, see -

15 : partlcularly Figures 3, 4 and 5, has conventlonal-_
type laterally spaced pusher bars 34 and 36 terminat-
ing in slightly offset 1nc11ned pusher bar cams 38
and 40. The central knife carrier 32, as indicated,
has an inclined knife 42 just to'the rear of the

20 pusher bar cams and the knife carrier is extended
vertically,above'and-below the pusher bars. On
upper and,lower;terminal portions of the knife
carrier which project_forwardly of the;khife,_are-
situated lower and upper shoes 54 and 56, respec-

25 tively, the vertical spacing between the shoes cor- .
responding to the_vertical spacing between the-
passageways 48 and 52 in the lower and upper frames,
when the frames are lpcked.together. The lower shoe

_ 54 has a substantially T-shaped cross section cors

30 respondlng to the cross- sect10na1 shape of passageway
48 so that this shoe flts in passageway 48 with
minimal clearance to allow substantlally friction-

 free passa_g_'e of ,_the'_ shoe along _the passageway, and
upper shoe 56 is likewise shaped to fit in passagee

35 way 52 with minimal ciearance to'previde,substantially'



m ni mal clearance to allow substantially friction- free passage of the shoe’ i
-al ong the passagemay and upper shoe 56 is |ikew se shaped to fit in  f

passage- 35. way 52 with mninal clearance to provide substantially 1
frlctlon free passage. It will be noted that the shoes 52 and 54 are
Longltgdlnally | ocated in.prox- inity to the pusher -bar cans 38 and 40 so.
‘as: to in use, provide support for the ja 16 and 20 in the 5 .region of.

t Pg~canms substantially at points where tmﬁ forces created by cooperation of
t he pusher- bar cans and the individual staple pushers in the cartridge

approach a maxi n1 Furt tin athy and

vertically in t &ﬁ{?’@ %gs%ssag[e%%ﬂ]%%h&?ﬁﬁrg? al 1 gnrrent of

the jaws and resihsxesnéé tamd/ér‘k iaxe longi nal lrlogptedpin Brex-

obtained. AL thgyf P?%‘iﬁa@'ﬁh@ anwfas)%k&rwaéé agocsnihe carrier
nan er I n

are nounted’in kno

sui tabl g car ck 31, _having an
operating knob ¥S€or pOeyide SUPRAE &1 59N é‘%rlqw%gtgﬁg%séghmnﬁ’ﬁ Fi ggres
8, 9 and 105 s geidiol lof dhesidingsubtartially dbepdinte whereathe

25 the nunber. 2% Bhs SHARKEY i) SRR P mﬁéeﬂﬁ%%ﬁﬁ?ﬁé& R GahR
st Sp!{ ﬁeplrjrzgﬁref lamd:dﬂraammﬁvﬂalmh Qttapke musfi?er$) m:’oheoc:a:m:ségel enent s
gg - .pusher bar a@g}%& ds‘% he 1'n V|CdI le ﬁ% Fﬁ%%glﬁ e?g%%géﬁg; the _
therefore be na@@hhnh&ﬁ&i%kﬁkﬂﬂn IVﬁE?kF eh@ E@%ereﬁﬂﬁcﬁhY?rldge 44 has -
a solid noggy poiddsnqeivadfy, vl rlﬁeiﬂlgan@km@troﬂsm@ §ads 6and
resistance to vertical jaw openlng during stapling
is obtained. _
. At the rear end of assembly 30, the pusher
" bars and knife carrier are mounted in known manner
15 in a suitable carrying block 31 haV1ng an operatlng
knob 33 or the like. '
' The staple cartrldge 44 as shown in Flgures
8, 9 and 10 is generally of similar character to the
known. type as described in the aforementioned British
20 Patent No. 1,210,522 insofar as the number of staple
- rows, and design and location of the individual
staple pushers is concerned. For a fuller descrip-
tion of these elements and the manner in which
 staple ejection is effected by interaction of the
25 pusher bar cams and the individual staple pushers,
reference may therefore be made to this patent. In
the present case, the cartridge 44 has a solid nose
portion 58 and a pair of longitudinal ribs 60 and 62
- extending rearwardly from the nose portion and
30 defining a slit 64 therebetween right through the
cartridge for passage of the knife carrier 32. . The
inner facing surfaces of the ribs 60 and 62 again
. have bumps 66 to laterally locate the knife carrier
- and the ribs are themselves longitudinally slit to
35 accommodate the staple pushers and the opposed,



sxtendi ng fearmardly fromthe nose portion-and 30 defining a slit 64
fpfiebet ween right through the cartridge for passage of.the_kane carrier

erally |l ocate the knlfe carrier and the ribs are t hensel ves
ofigitudinal [y slit to 35 . accompdate the,staple pushers and the opposed
staggered rows of staples. Friction pieces 68 are again provided to inhibit -
‘inadvertent forward notion of the puster bars. Thus, the si gni ficant \~r<§ 
di fference between the present cartrldge ‘and t hat descrlbed inb5 Briti.sh

Pat ent No. é‘éé&?ﬁ?éa rfsw‘sh%tf s'?: s?re%?%cﬁ'aﬁ?ﬁéée xéf ds right:

t hrough the 0. the t hé "nose T on Iom/passage

of the vertagan-nyPD'QVédeddtIOmlmlm |madverwa; mrwmmm’emnt he .

o i th traacnd pashes Sars. (MU CHERES iﬁﬁ'@ FAerehe positive
| ongi t udi naPeFyesn; She prese @%&gﬁe# %'E M nsBof a .
prgJ ectllslng Bnitisﬂgylaitentmoand , 21001522 wtﬂiatdﬁbﬁm present of th_eblg :
side walls e escri bed as:
i1 7ing CBEBaPatE ShosmERndh xigHy MndiR RS G808 febnor o™
descri'bed itbheérrearhofathet nhse pqznldnmztotallnwwpassageleﬂ 20  within
the scope o h e t eyt 0 be fornmed

as an [ ht eg?% oePtipaTLy SNtEaR Kied tamah o o s, %’%r%sem
_instance, stRArrgteds the Eér&?d-dﬂ? 4% Bitssdan aﬂ}ﬁlﬁaml ge 25

i ndi vi ggral ?é@éﬁ&iﬁ a&hah§e124whb$1thé n&wéiEﬁéﬁ'ﬁitﬁ"tﬁétndgethe-
shoul ders 50 Otl SgpgrOJecying forwardly of the jaw and
p051t1ve longitudinal location of the cartrldge
belng effected by means of a- prOJectlng cartrldge
lug 70 and a compllmentary cut-out in one of the
15 side walls of channel 46.. :
| Whlle ‘the 1nstrument has been hereln '
described as utlllzlng a separate staple cartrldge
44 in like manner to the 1nstrument described in
British Patent No. 1,210, 522 it is contemplated
20" ‘within the scope of the present. ihvention, for the
' staple cartrldge to be formed as an integral part .
- of lower jaw’ 20 . .
The anvil means in the present instance,"
see Figures 11, 12 and 13, comprlses a pair of like
25 individual elongate anvils 72 which sit with a
"~ friction fit on the shoulders 50 of the upper jaw,
as seen in Figurés 1, '3 and 14, whereby a slit is"
provided between the anvils allow1ng passage for the
vertically extended knife carrier. Each individual
30 anvil comprises an anvil surface 76 w1th staple- -
shaping depressions 78, an outer wall 80 and a
shorter inner wall 82,..The-1nner and outer walls
are slightly inwardly ‘tapered to provide the friction
fit on shoulders 50 and the outer walls each have -
35 depressions 51 allgnlng with compllmentary depress1ons



anvil s allomﬁng passage for the vertically extended knife carrier. . Each
|ndLV|duaI 30 anvil conprises an anvil surface 76 with staple- shaplng
depressions 78, an outer wall 80 and a shorter inner wall 82. The inner and
outer walls are slightly inwardly tapered to provide the friction fit on . .
shgul ders 50 and the outer walls each have_35 depressions 51 aligning

Wi sh—eonpl i nentary depressions in the 3%™de walls of the | ower jaw for.
longi'tu-. dinally locatirg the individual anvils and accurate- ly aligning.

as seen in Flgures 1, 3 and 14, whereby a slit is provided betmeen the . <§§éé

th t apl h th_t di vi dual tridge 44.
® staple shal R ARRLTde Wantn: o5 hec Iovbealpn BBe1SBa B C vt s 72

mhlch f:t Fn thedsb@blyelecéﬂlng thpenndavumﬁaélanvalslandpacndﬁate-
t t
Do)y, D AP ROHIAG 68, 8EaPikoUnathouERRR Brl i Whe 10

depr essi ons, di rbedividual hetaplies- inucantsidge ékoul ders 50 of the upper

j aw. %%mwofmewHW&%@%%ﬁﬂh&%%%@&%&hﬁ%&@In'
the f.oll ow ng manner wth ilcylar reference to. Fi
initially 15  SPRArate.abviige

fr?mel 14, t][le foipper $aw D6, pushes asief npbgsibles pastitadafligm JIrhe back
Into ower I ang | n

L L OUeLof 2T i BALAEL 508 FuLLLLGBORSRI B G Rd
enter the Iont|ttM|dm$p9n5e|w1thbth60aanmlezthEmsaﬂNesdgnd4£oandtime
arrested b he o, S 0 f:pu r | 30
rel'ative tgl raﬁ%éﬁﬁié Qhﬁ%fﬁ& d@ﬁresgﬂbﬁip a%&%e&&? 8 ?%% ?ﬁg Y o
i nserted pusher S¥EEa¢eg ab shou ldefs 50 of the upper jaw. .

Assembly of the various components of the
instrument is effected in the_folloﬁing manner with
particular reference to Figures 1 to 3. Initially,

15 with a cartridge 44 correctly positioned on jaw 20

 of lower frame 14, the forward end of pusher assembly

30 is inserted from the back into lower frame 14,
with lower shoe 54 fitting in passageway 48, and .
assembly 30 is moved forwardly along frame 14 until

20  the pusher bars enter the lontitudinally slit ribs _
60 and 62 of cartridge 44 and are arrested by'the:'
friction pieces 68. This position of pusher assembly
30 relative to frame 14 is shown in Figures 1 and 2.
Frame 14 with the inserted pusher assembly 30 is

25 then fitted into handle member 22, suitable compli-
'mentary 1ocating.means (not shown) being provided on
the frame and handle member to longitudinally align
these elements ‘and prevent forward movement of frame :
14 in member 22 during staple ejection. '

30 . Anvils 72 are fitted on jaw 16 and lugs 13
of frame 12 are fitted into openings 15 of handle
26. Then with handle 26 tilted upwardly, as shown
in Figure 2, notches 28 are engaged with pivot bar
24 to complete the assembly.of the instrument.

4 3vBLEhoELRy OBothe: SROUIGRTRAE051 | oner
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5 then fitted into handle. menber 22, suitable conpll- mentary |ocating
feans (not shown) being provided on the frame and handl e nmenber to _
ljongi tudinal l'y align these el enents and prevent forward novenent of frane .

4 in nmenber 22 during staple ejection. 30. . Anvils 72 are fitted
on jaw 16 and lugs 13 of franme 12 are fitted I nto openi ngs 15 of handl e 26.
Then with handle 26 tilted upwardly, shown in Figure 2, notches 28 are ;&'

engaged with pivot bar 24 to conplete™the assenbly of the instrument. N&& -
In use, the instrunment in the assenbl ed open condition, substantially as .

shown in Figure 2, isrhnagelceneninstriadntcay tthe sasééiﬁlédssue to be
stapled is accepted bet ween §h§w%a§% d 20 a d.the 5 I nstr nent I's then
h

| ocked by n%ﬂ?BuFaPﬁoﬁlﬁP' Yo &5p & WQn}QﬁF%gﬂﬁﬁ » surfaces 19
with lugs 2is ihsewted bntooaeﬁoﬂyataaﬂe:yl,n@ Thatseri ssupireo Peare

ded 56 t
gaﬁ\élr ' ghahﬂ%ﬁgggégeighggfggttel ns mgnt J%%cﬁ?s\e%{&%t#% ssugsgrl ppgd _
bet weer5t heinatsumentt ks then lesmedl by manigwliation of handlen Figure 1,
stapling i S§€f£ﬁ&t Egobﬂrhtioﬁa%ebaﬂﬂiﬁfd l?s%‘%fd?:éé‘%.@‘v?i{ﬁ?%@@“ed pat ent.

by pushing Torwardi ng.on, kn When |1 ng is

S
conpl eted, 2he pEEh@Fl&SQSnﬂp§e§0tP§tr@Pﬁﬁ%ﬂ&ft55t0§9q 9UF€ posi t on,
al  owi ng shepsapé p@obedéan&neéhbmme@sameloﬁ&wrmr omegs 55, so

grﬁéetPﬁelgi% Hgﬁhaﬁgﬂg %gggéri?bﬁ?ﬁ%iuﬁﬁﬂqﬂFkuﬁ%; %pgaff:ggegy ae

relatly@Iy ingtrumenbedis c&aSedurlmgthznﬂssu; gripped between - '
the jaws and the instrument in the condltlon as
shown in Figure 1, stapling is effected in the
_manner descrlbed in the aforementloned patent by
pushing forwardlng on. knob 33.

15 . o wWhen stapllng 1s completed the pusher _
_assembly 30 is retracted to the initial positon,
allowing shoes 56 to be removed from channel 52
through openings 55, so that the 1nstrument can be
_opened. R N |

20 It will be appreCiated since the shoes 54
and 56 are accurately laterally aligned and carrled
by a relatlvely rigid member, that during stapllng,
as the_shoes move along the passageways 48 and 52
with minimal clearance, they provide adequate

25 localized support to the'jaws in the region of .
operation of the'pusher bar cams and the particular
individual staple pushers being actuated. Due to
the cross-sectlonal shape of the shoes and passage-

: ways, such support res;sts forces tendlng_both _

'30  laterally to distort the jaws and to open the jaws
vertically and accordingly the present construction
lends itself to manufacturing the jaws in relatively
llght welght dlsposable materials. It 1s to be
'understood however that the constructlon can ‘also be

35 used in 1nstruments manufactured from more conventlon-
al materlals



as the shoes nove al ong the passageways 48 and 52 with m ni nal cIearance,(ﬁ%éEZ/
t hey provide adequate 25  localized support to the jaws in the regi on of \—_
oper,ati on of.the pusher bar cans and the particul ar individual staple

pushers being actuated. Due to the cross-sectional shape of the shoes and
passage- ways, such support resists forces tending both 30 laterally to
distort the jaws and to open.the jaws vertically and accordingly the

prasent construction lends itself to manuft%cturing the jaws in relatively

I'i ght wei ght di sposable materials. It is to be understood however that the

construction-can also be 35 ., used_in instrynments nufactyred fraom nore
convention- al materials. WRi}g PElgnPys&ngH-ﬁgpé eErEs @H‘E’&%kﬁnrﬁant of .
the invention hagfbthe iasenthefd hasdbeanl deisicridedo ilbe detddlst dad idhat the

i nvention is not

Liqit i S Lfic featur n i,f 1.Gat. .are 5 -
possi bl e mﬁthin'Fﬂe c§§8é§F£§§8 gﬁ% cﬁé& g%&%ﬁgio%hggﬁgaﬁgﬁ'%Fﬂ%ﬂfnvention
has been particutariysdspecibéc Eeaturesi end: modisigatiions iaxe in a
surgical stapl i “ﬁoé&fﬁi&”ﬁﬂﬁhihh%hbnﬁéﬁgb‘)@f S.h@‘)tat'da'dﬂéhe‘éltﬁx&sﬂ' S .
application. The 1nvent]on ngﬁgbe 10.  , applred to other fastening -

i nstrunents’ havi Fauspp¥bide; the WAVERtiegquias besh PRIFLBHAMY e fastening
nmeans are appli edes@ribednint réesueioh ppedtechappaidatdomvim aor exanple, -
the invention nag be;agglrgd ig |nstr¥nents for,applying.cert.ain types of .
surgical 15  cl PREILFat nEERRMERTS TREFCUBSRT N F&&? 1O IR devi ces
of the type set: bimitedUtS. tRaseapplicatiof0, 08he invention may be.
10 applied to other fastening instruments having opposed
jaws which require stabilization while fastening
means are applied to living tissue gripped between
the jaws. For example, the invention may be applied
to instruments for applying certain types of surgical
15 ° c¢lips or instruments for applying surgical fastening:
~ devices of the type set out in U.S. Patent No.
4,060,089. - |




b erating franes-each provided w-th an eIongate jaw, one of .said Jams
g adapted to receive at least two laterally spaced | ongi t.udi nal roms of
staples, an 5 elongate pusher bar and knife assenbly slidable
longitudinally relative to said jaws {Pr sequentially ejecting. staples from
said one of said jaws and shaping the staples against anvil means provided:s
on the other of said jaws to forn142§§ﬂﬁ§of laterally spaced staple rowssdg# .
in tissue gripped. between said jaws and for cutting the tissue along a. Ilne

h bet ween sai-d staple rows, said assenb]y including ahgalr of laterally
_spaced pusher bake edcIBURSAGH] SHARIHIG IRSLHIReRbhaVingqfigst pusher bar_

Camhandbaahal Becend icogerditithg fetiniés bade pesriaddlaitheaneen said
pusher ba

t d by th h d knif nbl
P coopePYPPRR R TR%a NG Sk Said 1008 otte HAreEad bor ROGPLY: 8% oue i 1
;the.regiomeastthmopmﬂtsramiy(spaneﬂ;Idmg:tuﬂzm@ﬂerawsngftseapAas" agr' o
t t _

Shap nf oPLPRESES BN, e Fid Un A adatfinry afvaaier 01 O DS
~wher ei n s3pugi&wddmaddyt naiat;venﬁquﬁaudms#msfﬁ@rreeqsenhgai&yces tendlng ~
”I |1 1 '

ateral | ¥ ghgedin gogtua}ae% €2 shid Ah NoF ' SIES! aaasoaﬂanghh dfigal m 1 of

. 2, 25 wherein s W support neans In ns for resi forces .
t endi ng v§hﬁlé&PP}eﬁoiﬂaiﬂ%%e?ﬂ?k;JQﬁEPSAPrQﬁ1¢ﬂ§t9ﬂnﬁhﬁ atBerdPRg to any

precedi nggghal ﬁvaweh%e'frbzqavah i f&fjﬁd\@ef@ﬂf\ égaeeaustashepss&%geway
therein and theée ower _-shoes

W SUppOrj .meéans. conprises up L
carri ¢8 byRs&rf déﬁéaﬂﬁFWGﬁq eﬁ%?? $ Ra ggrrEBFBﬁngftgﬁld pusher -
bar cans, tiasdesbmonglatMIn;lhetwsehpsssagswayseasdwsrasahalng therealong

during Iogg |nallnml Pdrent Ofpasfr dofasfggbra/liy gpg eruh I%% su_pport.

uéi;}hﬁ 1. A surgical stapling instrunment having first and second
n

. for said |
each hav;ng a forward end portlon 1nclud1ng a pusher bar

cam and a knife carrler havxng a knlfe blade located

15 Dbetween sald pusher bars, jaw support means carried by the
pusher bar and knife assembly and cOOperatlng wzth said
jaws,_for locally supporting both of said jaws in the
'region of the pusher bar cams as the cams move along the
jaws, for resisting forces tending to deflect said jaws

20 during ejection and_shaping of the individual staples.

| 2. An instrument according to claim 1, wherein
said”jaw support means includes means for resisting
forces tending laterally to distort said jaws. |
3. An instrument'acoording to claim 1 or 2,

25 wherein said jaw_support-means includes means for
resisting forces tending'uertically to separate the jaws.'
| 4. An instrument according to any preceding claim,
_Whereln each of the jaws has a longltudlnal passageway

_ thereln and the jaw support means comprises upper and

30 lower shoes carried by sald pusher bar and knife assembly
in the region of said pusher bar cams, said shoes fitting
in said passageways and travelllng therealong during
long1tud1na1 movement of said assembly to provide said
local support for said jaws. '

*c L WSk
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5. An. |nstrunent according to claim4, wherein said passageways and shoes :?JL’/
have conplenentary Cross- sectional shapes resisting localized | at er al o
nlsailgnnent -of the jaws and resisting vertical separation. 5 of the jaws.

6.- An instrument according to claimb5, wherein at |east one of said shoes

and the correspondi ng jaw passageway haveée .conpl enentary substantially

T-shaped cross-sectional profiles. -10 b 7. An-instrument according to

cl dm-4, 5 or 6, wherein the knife carrier includes uppéer and | ower

portions projecting fOSWarﬁ:'xhﬂétféhQn{S”bf:éoéag p‘”‘%bebﬂaiﬁi &, SheRS-eANe
di sposed on the prOJectlng portions above and om1the | evel of said

pusher bar canﬁ?%rﬁ%‘i?%ﬁ"ﬁayi?f‘d shoesshavgncp PRRBLRTYC E&OFSTy to .any
precedi ng clai Bestis®al sﬁaﬁesarésﬁéelﬁgdﬁoeélhzebt wele&bu di sposabl e .

pl astics materi_al d sald knj carrier rel ative
material wher ef§*¥ %ﬁl #ogyﬁejgﬁﬁpﬁ?a sﬁﬁgngwgeF§ ?ﬁlﬁfﬁﬁf%fﬁ?ﬂm
defl ecti ng fSor cef.tld Jaws. . An instrunent according to any preceding

clairm including a st g@l e ﬁﬁriﬁé% lq{: g{ggg%&@_g OQOSQ.&Q]_Q‘“% Oth%QJe(rid RS

to provide said rows staples, sal 'ng a pa

| ongi t udi nal | y ksa@shdrng %fa%ﬁéd %hqaeyu hgdetbﬁenpyreéppndn@ga Jom t
t herebet ween f qsa wﬁa@y%%v@fcéﬁpﬂeﬁahésrgagﬁbs&amgan@ d:-%&rayéaige i s

nount ed on one.’of said aws An_instrumrent according to claim
mhereyh-said<uﬁ¥9§ﬁmﬁﬁ% %?%dﬂﬁ%ﬁl%8§e portion and said. staple- carrylng
el ements eagh extend r'barvmdiuséfmﬁal 8c8678i8G toalkinol, Séd 6, Ahaein the
LBﬁLiFZ‘:”‘a SCOYLAG dralN: PESERORLE SLALT ST A ety TR ing
menbers on the ftwardly of said knife and wherein said shoes are
‘disposed on the projecting portions above and below the
- -level of said pusher bar oams-respectlvely._

- 15 8. An instrument according to any preceding claim,
wherein said jaws are made of light-weight disposable
plastics material and said knife_carrier is made of
relatively rigid material whereby said shoes provide
support to the jaws resisting said jaw @eflecting forces.

.20 9. An instrument aucordingjto any preceding claim,

' 'inoluding a'staple cartrid,e for mounting on said one of -
said jaws to provide said rows of staples, said cartrldge
comprising a pair of longitudinally extending staple—
carrying elements defining a slit therebetween for passage

25 of said knife carrier when said cartridge is mounted on )
one of said jaws. ' : :
10. An instrument aocording'to claim 9, wherein
said cartridge has a common nose portion and said staple- '
' carrying elements each extend" rearwardly from said nose
30 portlon. |
11. An instrument according to any preceding claim,
Whereih the anvil means comprise a pair of elongate anvil
members and means mounting the anvil members on the other
' of said jaws to define a slit therebetween for -passage -
35 of the knlfe carrier. : '

* ¢ L M 8. *




sald jaws to define a slit therebetmeen for passage 35 of t he knlfe
rier. 12. An instrument according to claimll, wherein each of said
il menbers is substantially channel - shaped in cross section and ded
7t her of said jaws includes opposed inwardly directed | ongitudinal '
shoul ders 5 defining said anvil nbuntlng means, said anvil menbers seatlng _
“on said shoulders with a friction-fit: An- |ns&runent ac ordlng to any . -
precedi ng clalw;¥Zxﬂ|ﬁﬂrﬁP?ﬁ%ﬂ@@?ﬁv%ﬁ%???legnﬁecF RS &ild - M ’Eogethe;,J :

at the regachn¢F YaididhviD Hsmiats aléoskbagaﬁalhamgil ehm&i—pl votally
connected to one .,of said franmes and é_ e attﬁ% h k|n formati ons -
associ at e® dife GG 90 99 RRHorThETi R g §§F ~ bet ween open

and cIosedno@uﬂéstmppoSbﬂ 1dward@yoéireotedumengltudlna& shohidams ng 15 - -
.I|V|ng r pe n ng; ws novabl e
bet wee %ﬁ%ﬁﬁ'&gléggﬂag&pﬁp {fl ons, %\ﬁéeﬁﬁgﬂ%ségght gngé&f a%%&%xl may be
gri pped beeatdmg sind qm &hmﬂ-@%tsi vibk arérmtma £&issed position, neans
associated. with -of D t eni ng nmeans,
e ﬁ%ﬁ aé@& &!LHS 2ol hagY r%Q:e 1\%8
ongl t nal ly e

a pusher. neans movabl e at1ve to s n said jaws -
are in saicdadMs éd‘%%‘i’tf%% eans fB%Y,‘é‘é%l }YeﬁﬁgpﬁpﬁénSaﬁélﬁa;tr@mq‘?g means

from sgi g ﬁlﬁét&hfa’@' eI St Kl Sé’:hdsféﬁté?iagfms hﬁdpang.?@:tﬁagtj[ﬁsue i
grippe ween t he a nmeans _cooper.a W sa
Pnn 30 | BTN MRS 1D YRE A P SHBEREed | ERgOPReOF A8 1Fo L XPHERL (| ng
forces teradjm@dopmdﬂtmg ewsth oﬂ.oc]m‘;ngufongaexpnssassooﬁ.atadj wiadt eni ng
means | ai, erein said
j aw suppor":iher'ﬂ?sc'rl#%eq:ll oa# éoé]f‘i %é?oroge@ﬁg?gﬁ %bc S %Qie \Qgteral |y to’
separ at e ogieth jangs closed conditions,

” 1%, A surglcal 1nstrument for use in fastenlng

¥

15 '11v1ng tissue comprlslng upper and lower cooperatlng
".elongated jaws movable between open ‘and closed positions,
whereby tissue to be fastened may be grlpped between said _
'Jaws when said jaws are in the closed posltlon,.means
associated with one of said jaws for mounting a tissue
20 fastening means, a pusher means movable 1ongitudinally
'_relativeftofsaid;jaws'when'said jaws are in said closed
: position for - forceably expelling said feStening means
from said one Jaw and caus;ng said fastening means to
penetrate tissue gripped between the jaws, and jaw support
25 means cooperatlng with: said jaws during movement of the
pusher means along the jaws for resisting forces tendlng
to separate said jaws durlng expulsion of said
fastenlng means.- : : : .
' 15. A surgical instrument. as clalmed in clalm 14,
30 wherein said Jaw,support means 1ncludes_meanszfor p
-resisting forces tending laterally to separate said jaws
. during expulslon of said fastenlng means.
- 1l6. A surglcal instrument as clalmed in clalm 14
~or 15 . wherein said jaw. support means includes means for
35  resisting forces tending vertlcally to separate sald
~ jaws during expu151on of said fastenlng means.
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clained in’'clai'm14 or 15,.wherein said jaw support neans includes neans
for,35‘fés|st|ng farces tendlng vertically to separate said jaws during
expul sion of said fastening neans.. 17. A surgical instrunment as clainmed
in claim214, 15 or 16, wherein sai d j 99y support neans incl udes upper and

| ower support shoes. carried by sai d pusher means and wherein each of said .
Jaws~vhcludes ab Iongltudlnal passageway receiving t.he respective shoes,

sai d shoes travellingl?n sdi gupgisadedi@psTamenty afordieimediin FERPusher -
nmeans along sajg, J?gsognﬁslogagkglgugagatl@m:sap@dﬁgmhéghgrghéxnuéglof t-he

respective shoes. surgi cal sta e£ mstH% \{ﬁ&ge
construct ed anBPRPF aAREdlPHEEERRPOTE,S &ﬁtﬁ%q%; & ﬁescrlbed
W}thhr ef er engeméﬁnﬁnﬁndswhbk‘éihr ahegl b&d@aada%awmmmmekam ngis The text
of the specifi 0 een _repr.oduce of e | cants :
original .ty esg?’f‘gi"p’ug‘f"f’aga?aégﬁg WRYa T Fg\ﬁy"XQ %\g’rﬁ)éﬁe%j&fﬁ 9921t to
read. The orlgamdlshgesstrapelddngaum mglﬁh@assagawagandurmqgtma|nspected_
on the pronlseaog EQ% g§t§QEdp%LE%%r means along said jaws and locally

R supporting said jaws in the region of the respectlve

shoes. ' |

duri ng expu{sion of said fastening neans. 16. A surgical instrunent as (i%?g;)

10 18. A surg1ca1 stapllng 1nstrument constructed
and arranged to operate substantlally as herelnbefore
described with reference to and as 111ustrated in the _
accompanying drawings. - '

The text of the speciﬁ.ca.timx has been reproduced by photocopying the a.policants original
{typescript. It may contain a few amendments which are difficult to read. The original
typescript containing these amendments may be inspected on the premises of the Patent Of_fzce
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