2092503 DI SPOSABLE SURG CAL STAPLI NG | NSTRUMENT The surgical stapl.ing

i nt of the present invention constitutes an inprovenent of that |
stapling instrunment taught in U S. Patent 4,179,057, issued

18, 1979 in the nanmes of Carl T. Becht and J. Charles Hueil and
DI SPOSABLE SURG CAL STAPLI NG | NSTRUMENT. The invention relates to
a surgical stapling 10 instrument, and nore particuDaQ s 0cR an

i nstrunment of inproved and sinplified construction and havifAg an i nproved
anvil plate. 15 The stapling instrument of the present invention can be
used in any situation where the elenment to be stapled is approached from

one side only and the staple is fornmed about an anvil, rather than agai nst
an anvil. The 20 stapling instrunent is particularly adapted for use as a
surgical stapling instrunent and will, for purposes of an -2- exenpl ary

show ng, be so described. By proper Selection of materials, the instrunent
may be nanufactured as a reudable instrument. Its construction is such,
however, that the majority of its parts lend thenselves well to be 5

nol ded of plastic and the instrunent can readily be produced as a

.singl e-use disposable instrunent. For. purposes of an exenplary show ng, the
instrument .will be described in its application as a single-use, disposable
surgical stapling instrunment. 10 Reference is made to our copending
application No. 8208605 which is a divisional of this application and which
relates to an anvil plate for use with a surgical

DISPOSABLE SURGICAL STAPLING INSTRUMENT

The surgical stapling instrument of the present
invention constitutes an -improvement of that surgical
stapling instrument taught in U.S. Patent 4,179,057,
issued December 18, 1979 in the names of Carl T. Becht and
J. Charles Hueil and entitled DISPOSABLE SURGICAL STAPLING
INSTRUMENT. |

[($3)

The invention relates to a surgical stapling
10 instrument, and more particularly to such an instrument of
improved and simplified construction arnd having an
improved anvil plate. |

15
The stapling instrument of the present invention can
be used in any situation where the element to be stapled
is approached from one side only and tRe staple is formed
about an anvil, rather than against an anvil. The
20 stapling ianstrument is particularly adapted for use as a
surgical stapling instrument and will, for purposes of an
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15-staplimg instrunment of the kind described herein. Surgeons have come
nore and nore to the use of staples, rather than conventional -thread

sutures, for closing wounds 20 or incisions in the skin and fascia of a-
patfent. This is true primarily because the use of staples is a far. IS
procedure and, of even greater |npor£ance is very nuch faster. Théause Qf -
st es substantlally reduces the tine required for suturing and {§ h
|l ength of tinme the patient nust be naintained 2.5 under anest hesi
art workers have devel oped various types of 30 - -3- surgical stapling
instruments, esenplany ghawing, e saudpsrnibad .S Batpampanse R @R B42;

3, 643, 851; 3o7f17m33.%"oial3s StheFntilbrt bl be ddhlifitiled e o1 i OF art
instrunents are Cqﬂﬁhéé}ln construction and]eﬁﬁgﬁfen3|ve to nuf act ure.
They do not |%&Hf4 RNty (i Kb SANSF g GiBcher iaveyngr,
surgical st apitﬁfts enaia dnid et rics ﬁmﬂlmmrtwaﬁél\ctge \f@n tthe st apl es
and a porglo (x é{: é;wce r UIQg% actuate these instrunents is
expended Tn a9 ql gf %&%ﬂﬁ s Rfmﬁﬂﬁﬂﬁﬁnrﬁq L % T%he formation
of the stapl pmisuged s v inglkense d&sgns&hiﬁtin&ﬂnumqnﬁ&n Eot surgical
st apl es requi #gggg égyg f f i cal
staple. An i ‘grrta t %?ﬁ}:?‘m nﬂ?e ﬁ&ahégsuérﬂ g‘{msta IS'LHEG

i nstrunent ardesfribed iw s appldpation A%« 31‘-7!3 Issuse qse§ nces

t each single-guggiéﬂfnggaglfhgrmﬁgﬁgﬁﬁgﬂt bprovided with an anvil plate by
whi ch th surgi cal staples are supported and al ong which they are fed. The
anvi | pla?e termnates in a coextensive anvil 20 surface and neans are
provi ded, separate fromthe staple formng and i mpl anti ng. means, to

constantly ur ge amﬁference is made to our copending application

No. 8208605 which is‘a divisional of this application and

which relates to an anvil plate for use with a surgicai
15 stapling instrument of the kind described herein.

Suggéons have come more ahd more to thg'uSe of staples,
rather than conventional thread sutures, for closing'wodnds
20 "or incisions in the skm and fascia of a patient This is true
primarily because the use of staples is a far easier procedure and, of
ewaagraﬁxm'ﬁqxntanma is very much faster. The use of staples
substantially redﬁces.tﬁe time required for suturing and
thus the lerigth of time the patient must be maintained |
25 under anesthesia. ' ' -

Prior art workers have déveloped various types of

30



adyance the row of staples along the anvil plate to place a forwardnost
aphe of the row on the anvil surface to be fornmed by a staple driver.
the force required to 25 operate these surgical stapling,

ents is directed to the formng and inplanting of the forwardnmest |
, staple and no part of the force exerted by the surgeon is required
to shift a staple froma cartridge or nagazine to the anvil surface about -,
which it is formed. 30 @ -4- According to the invention there is prOV|ded‘~5
a surgical stapling instrument ;3 for formng and inplanting surgical .

staples in the skin or fascia oOf a patient, said instrument conprising an
eIongated body nmade 5 up of two mating halves forning'a rearward handl e

porti QGrchEQ”ﬁ’%’éﬂlEﬂ@t '153'31:%‘5‘@?11:%” %' ﬂ'{ 19452 JIRRZ 106, portion |ocated

beneath Sajd forward portion, an _anvil Pate mounted within said magazi ne

por t i 5AVIER; dPaHvSi- SP&F@ttgpﬁlnébﬁﬂé §ﬁ2|t53f&ﬁﬁaﬁ§lénd in a coextensive .

anvi | 31017$a9ﬁace3 a3r70wssf afidr 9i, 8713 ,9030! exnsldedllat , Myt ed on said anvil
pl ate feed% é EF nDunted in sald magazi ne portlon to constantly.
c

ur ge gﬁg°5d9§ SoPrE §OMPLeX iy PaSFrARRICHIA%e toward said-
adhiIespehameetﬁolmaahfabherbormﬂhﬂwoﬁb mb&thntEWEm%eIN@slio thereon to -

be f I b d be di d theref wh
for mod SagoaaPts; SghSa-LRERER-0 wdBh Shn Br R ERT, SEart 5 war o body

port|5ﬁn856%éYs§PGUAﬁ9|F @99#&693 QalGadmruésebébmgthhlEmawhao
|ongi sl aapbyeRahmBeN Aol irbBtel Bl RASCkAALd dr recond ext ended 20

staplg rn1n nR ae osit a trigger pivotally nmounted within
sai d Bﬁgraﬂﬁ Bté?aﬁ BeBQF & ﬁh&@?&&ﬂeé &ﬁépéétﬁatéé Bodiiti ons, said

- 240 ggeeabei npriordtoethecfigapardoh oift kheasdaptapkaecdti vae to shift said.
anvil means. As a result, some prior art surgical staples

require upwards of 20 pounds force to form and implant a

surgical staple. . ' '

*

An important’ advance was made in the surgical
15 stapling instrument art by U.S. Patents 4,109,844 and
4,179,057. These references teach single-use, disposable
instruments proéided with aﬁ anvil plate by whlch the
surgical staples are supported and along whlch they are
fed. The anv11 plate terminates in a coextensxve anvil
20 surface and means are prov1ded, separate from the staple’
forming and impiahting means, to constantly urge and
advance. the row of staples along the anvil plate to place
a forwardmost staple of the row on the anvil surface to be
formed by a staple driver. All of the force required to
~ operate these surgical stapling instruments is directed to
the forming and implanting of the forwardmost surgical
staple and no part of the fqrce exerted by the surgeon is
required to shift a staple from a cartridge or magazine to
the anvil surface about which it is form=4d.

25

30



-st,apl e drijver :between its first and second positions when 25 rotated

bet ween sai d unactuated and actuated positions respectively, a rearward
portion of said trigger being partially exposed beneath said rearward
handl e portion of said body for actuation by a surgeon, -and neans w t g
sai-d body to bias said trigger to saigd unactuated position. 30 and

a&? staple driver to said. first position.- By way of exanple, an e agw!
of he invention will now be described with reference; to the_acconsab¥ ng
drawi ngs, in whi chACFPEAing 1testhe sivvent tqnt Fopks iF RAFoYided urgical 35
stapl ing 'nstgueeﬂ&apfs£9519ﬁ38§ﬂ§tfameaﬁlOﬂorFug@fﬁa£?|sa@afront
el evational view of the surgical -stapling instrunent. of Figure 1. Figure 3
is a rear el ekBPlBRELNGi sursicadessapdrealins theaskingorndessieneior Figure

1. Figure 4 '?a@i&h@e Qh@.&atihgﬂ%hm\éh‘éwc:@fn piri@ ihigd méhglaazleﬁ %BdBrhﬁtade
surgi cal stapli |nstrune pr sent i nvention

interior t erHBf §8r@a§ P§ &ﬁagﬁévgp e ﬁléﬁaSVafﬁeLP eb88§gﬁ8PP 10
of ‘the surglcalferapbdngornibhuaadtaotutg&cpneseﬂp1enmeghzdne pbhctisbnat i ng
the interior a e Lhigght - body
hal f , sim’laripggg8 bEh&ﬂEﬁ gaiﬁlu ?ﬁ é ?he sﬂap e &y&@epﬁ ?%e trigger,
the | eaf sprlmguntﬁg uﬁvhinpsaid maggsinewportsanglsaudspayuéspén@ethe -
Staple feeder +asRERALLAEOUR! 44! BLGR0D BRAUIR 4 bR rRgkiRaCldva Yl e of
the anvil _pl at t he i cal sta I nstrument ure 1. Figure 8
is a persp gct suefacew of fPHe°1fe§el§Bi§Hée s§eplest ﬁé1§@|’°g}b'ca10u§tt&|§| oy

Ilnstrurrent of shigURAvil HlELES & ifeedeRCh3RAbILYCmSuRAYeR thh@aTROAZI Ne
pl ug

magazine portion to constantly urge and advance said row
of staples along said anvil plate toward said anvil
surface to locate the forwardmost staple of said row
15 thereon to be formed and implanted thereabout and to be
disengaged therefrom when formed and implanted, a staple
driver located within said forward body portion above said
anvil surface, said driver being shiftable longitudinally
_ between a first'retracted'position'&nd a second extended
20 staple forming and implanting position, a trigger
pivotally mounted within said body and rotatable between
unactuated and actuated positiouns, said-trigger being in
direct engagement with's€id staple driver to shift said
staple driver between its first and second positions when
25 rotated between said unactuated and actuated positions
respectively, a rearward pprtioh of said'trigger'being
partially exposed beneath said rearward handle portion of
said body for actuation by a surgeon, and means within
sald body to bias said_triggef'to said unactuated position

30 and thereby said staple driver to said first position.
' By way of example, an. embodiment of the invention will now be

described with reference: ta the accompanying draw1ngs, in
which: : - : :
_ Figure 1 1s a side elevational view of the surgical
35 : _ . . _ _ R
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Fifgure 10 is a cross sectional view taken along section |ine 10-10 of

F k" 6. Figure 11 is a fragmentary bottom.view of the 25 surgical

s\apt fng i nstrument. Figure 12 is a perspective view of the surgical stdple
dri™wer of the instrunment of Figure 1. Figure 13 is a fragnentary cross .
sectional view taken along section line 13-13 of Figure 6. 30 Fi gure

14 |s a perspective view of tfie trigger of the surgical stapling instrunment.,
of . Figure 1. Figure .15 is a fragnentary front elevational view of the A

sur gsum;ilisn@plnstgumt e nthefptésept etevent hymntion illustrating i ts

pl acementg on:{ 1% Sé%h Oei)&rfé’ié‘rgffi R o 'ﬁl‘gud& %}%‘L? a fragnent alr y

front eIev Vi ew, o FI gure strating the
forvﬁ%ﬂﬁﬁﬁgs ﬂj-'r%e%‘fafbfef'#&%% and inplanted in the skin of the

patient Hlg \Tre 3 IthfaAIréﬁr t&p?mgw:eﬂd \L%A@F&aréﬁe hﬁdﬁb@@ﬂhggv% li ke .
rals ef er en irst nade to Figures roug erein the

sur )"'Latﬁ %}ga Pt ShF Yy Lﬁér#fg erally indicated at 1. The surgical

stapli ng Birgamejrterits cmrmkde;eeslemhnﬂynﬂ netes upf othe right bedy hal f 10 2a

and Jlﬁléit.zﬁ éé\,ﬁ)p{)‘g%m&@éﬁ&?ﬁagk ﬁ)% blel ngngsserrbl ed in

mat e reI aﬁlonshl p.,°®as sho ures ody 2. has a
r earhmtentdom (ﬁikﬁ&kﬁﬁ#iﬂ&ﬂﬁhﬁ)tntﬁxtnteth#te 1t al so has a forward-

portion 4 smwzamee ﬁPcF!n e&l@ﬂ@diéfelyo fpgow the
*?V ted t ha %

.gﬁrmard por o ltw t the rearward andl e portion 3
or fgythe |8§1ra&i’gm1ara§ﬂnle#raa efeancrwtf R fvche present 4 so that the

| nstivEt LD DElufadlid ing @ePethtride ¢eeedf. t he surgeon and held in
s nor gy DOSTtd ) Ofn Uit dand P NALE L 4 bl WU &5 Body
half, similar to Figure 4, and illustrating the staple
driver, the trigger, the leaf spring, the anvil plate, a
15 row of surgical staples and the staple feeder assembly
~ ‘mounted therein. = . . . | |
Figure 7 is a perspective view of the anvil plate of
the sunmmal stapling instrument of Figure 1.
Figure 8 is'a perspective view of the feeder shoe- of
- 20 the surgical_stapling instrument of Figure 1. _ _
| Figure 9 is a perspective view of the magazine plug.
Figure 10 is a cross sectional view taken along
section line 10-10 of Figure 6. .
Figure 11 is a fragmentary bottom view of the
25 surgical stapling instrument. '
Figure 12 is a perspective view of the surgical
. staple driver of the instrument of Figure 1. .
Figure 13 is a fragmentary cross sectional view taken
along section line 13-13 of Figure 6.
30 Figure 14 is a perspective view of the trigger of the .
' surgical stapling instrument of. Figure 1. o .
- Figure 15 is a fragmentary front elevational view. of L
‘the surgical stapling instrument of the present invention
_ illustrating its. placement over an incision to be sutured.
.35 ) Figure 16 is a fragmentary front elevational view,
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20 through 3- It will be understood by one skiiled in the art that once . .
so held in the surgeon's hand, the nstrument “can be oriented in any- '
di rection, depending upon the patient position and the area of the pat4
being sutured. 25 The right body half 2a and the |left body hal f

are illustrated in Figures 4 and 5, re%pectively. The right body half 2a

has -edge portions t hy ough 9 adapted to, age_and be joLned to edge :
pg}frons 6a'th?fﬂbﬁa§a£°rg§%%5?i€§1y?n%flfgg?gﬁ%ﬁﬁn%éfﬁé2%?rw?§g%%i9be seen
from 30 Fi guresurgiGahnsitdplet fermeedcand impbambed Bmdchdeskeligest Gehée hr ough
9a are oppositﬁéyiéﬁgpped so as to have a mating relationship when abutted.
Ri ght body half 2a has three annul ar. el enents 10, 11 and 12 forned thereon,
the annul ar elenents 10, 11 and 12 constitute three female 35 sockets. The

left body half 2b hes 411 e6f Upgd aptlyille 0! 1 D NBA Prs hdvdBHOEH Sgilvden 14 and -
15 thereon. -VTgn.tge bodx halvgé 2a_apd 2b arg jojned together . numle
merbers 13, 14-5K8 B3R PumeEs L2y \RERPRORERnIe ShERE(TAd®, 19 1Figkre !
_rﬁspeﬁ%iéely, thidugh f 3 i whenain t?é.iﬁt?ical Jtepbisly hesvesméee anel Eb in

t he enbodi nent ted,ar o] ropri p | c_material
suitable for u %A+%§%igu¥'g?§%$tg¥v?€o%mnﬁgan%g)ﬁ %té%} eé%?éi\?\nl??}s't_andi ng
sterilization bystyyment compyisesiathedytAnmade vp crf |2 z2ight pody dtrk s

wel | knowmd n sheagdta 1068y a%@}]@spathsoewpemfv@; éiﬁaﬁi:'é@i:faf

stapling instrunent (to be desctibe ereinafter)’ have been assenbled in

one of the bodyehad assenpled iy Taredsrelationfeipt RRtTREVN i EIRRTEHN
to the fricti ohatheoggEEIENtITRé BOdE PEHNRSI S Bdailipagbor®ién 3 enal e

socket's 10 U1 Qugh, 15, d7q ' DondBAES SS9E00E. {NELUSS RLS S uQHGN o2 My

portion 4 and a magazine portion 5 located immediateiy
15 Dbelow the forward portion 4.  It_wi1i be noted that the
" rearward or handle portioh 3 of body 2 is angularly
related to the forward portion'4 so that the instrument.
can bé readi1y grasped. by the hand of the Surgeon and held
in its normal position of use as illustrated'in Figures 1
20 through 3. It will be understood by one skilled in the -
- art that once so held in the surgeon‘s.hand;-the'
instrument can'be_orientéd in any direction, depending’
upon the patient position and the area. of the patieht'
_ being sutured. T - _
25 The right body half 2a and the left body half 2b are
illustrated in-Figures:4 and 5, respectively. The right
 body half 2a has edge portions GIthrough'Q adapted to .
engage and be joined to edge pdrtioﬁs 6ha thfough 9a;
_ respectivély} of left body1ha1f_2b. As can be seen from
30 Figures 4, 5 and 10, the edées.G through 9 and the édges
. 6a through 9a are oppositely étepped so as to have a
mating relationship when abutted. Right body half 2a has’
three annular elements 10, 11 and 12 formed thereon, the
.~ annular elements 10, 11 and 12 constitute three female
35 sockets.  The left body half 2b has three upstanding
hollow male RS AR - i



fl angembersnd3a Béi

entl'y bonded by, for exanple, gluing or meldlng It will-be

purposes of cleanlnqﬁand sterilization. Body half 2a has an

e &hierieosar fWhemgddel boghyd hed vMes 24 al | e] spaced

rel ahh@naBi Are %t}gng@d!o elthe%b Rl camebaitsan ¥ | 41060 1 $G,.equi val ent to

annul ar

fl ang a_pai.r rectilinear flagnges 20 and 21,
to fF§ﬁ§é§3g7“§ﬁ ITB%epééﬁeépa%ﬁ 3 3 ngy hal ves are assenbl ed;

. annukaspEbaﬂgeiyl6wamﬁ h9f&ﬁetd@m&&e¢i&nd coaxi al

opposegpga%%hgeb a %eg reh%t|%p§m R S to%Ewl les 20 and 21,

r spectiv

t he

_ ortlgn 5 of the 5 :surqical
an al

erence 1I's now ma

ure F|gure 6 :
i || udldiusssated arghmolded lodl fappaopiriate glragutcecl nsttaqmnaig instrument wit h

equi val ent -

b'&‘i%raBQb %‘i-”%@%s i@@%%ﬁi'&%rle'énvirwn@rﬂ:g Jddr % Ipté?::lté"%fmgaz' ne

| nstrunent,
Fb%s&ﬂénszsteﬂ#é & |°np|ban snyz one l9é'stm°§'é’et9ﬁ M8 gure 7.

e IS housed therein

The anvi |

pl atecaada&dpsete@riahhxacfmmp&oefed@teeppfeqw ifovnTeteal tHedraritse in a surgical -

had

The anvi l

DR3F" Fha, LAEA: AR SomRetRRRy haitbey BERSAL ShAR YIRS, A

plate 22
its

for vvé.ndmutneamd (tohber siesed ibed: theiredovafiter)2haves twerext ensi on 24
Conp55§bgglgg &thggr%@ Q“% Wdﬁyaﬁl¥vé of éﬂgabody halves are

15

20

25

Joined together. In addition to the frictional engagement

of male members 13 through 15 in female sockets 10 through
12, the mated edges 6 through 9 and 6a“tﬁrough 9a"may'be-
permanently bonded by, for example, glu:.ng or welding. It :
will -be understood by one skilled in the art that if the
instrument of the present invention is to. be
non-disposable and reuseable, body halves 2a and Zb can be
fabricated of stainless steel or other appropriate
material suitable for use in a surgical envxronment and
capable of being steriziled. Under such circumstances,

'the body halves will be held together by removable

fastening means such as screws, to enable
disassembly of the instrument for purposes of cleaning and
sterilization _ : L :

Body half 2a has an annular flange 16 and a pair of

. rectilinear flanges 17 and 18 in parallel spaced

‘30

relationship. ‘The body half 2b has an annular flange 19,
equivalent to annular flange 16, and a pair of rectilinear

. flanges 20 and 21, equivalent to flanges 17 and 18

35

respectively. When the body halves are assembled, annular
flanges 16 and 19 are opposed and coaxial and flanges 17
and 18 are in opposed parallel spaced relationship to -
flanges 20 and 21, respectively

U

p :

u tood by one skilled in the art that if the instrument of the present

[ ion is to be non-disposable and reuseabl e, bedy halves 2a and 2b can

be™~Z0 fabricated of stainless steel or other appropriate materi al sui'tabl e «

for use in a surgical environnent and capabl e of being steriziled.. Under -

such circunstances, the body halves will be held together by.renovabl-e
'-fastenlng nmeans - such as screwd, to enable 25 di'sassenbly of the i nstrument >

for annul ar - o

and flanges 17 and 18 are .



7 x
rai sed portion 23 and lying at a slight angl e thereto. The extension 24
constitutes an anvil and the upper surface 24a of extension 24 : :
constitutes an anvil surface which |s .coextensive with the upper surface: of - -
the rai sed central portion 23. The ra8sed central portion 23 of anvil p e
22 has | ateral edges which termnate in downwardly depending 20 porti @A
25Jand 26 (see al sBefegeneec10p. noWheadewhoaF tigyreependFbguper 6i ons 25 and

26"in turn, } £5bR2LEek Nch! PLGhLVnsx] oRd1 £O2L! 8AOER, 22, P00 2P Fl ange 27

i's provided wt air o I ons Simlar ange 28 is
pr-ovi ded mnthséaBéFﬁgo#“§§F3H§F6n§19& she SQteEBalTﬂEeF?Qﬁﬁ BBH?tﬁélf 2a

(see Figure 4knhbagin.parurfingecessest83tn@dnddat Oneefot HE6RI B. of | €hei ni | ar
fashion, the left ., bo

5 35 d 36
formed the e.ﬁ“fﬁﬁ8ﬁ9¥ﬁg383699thﬁggugﬁnghdgéﬁgspgsrH?Hﬁﬁgcgéégﬁé? ath the
anvil plate 28npnbpplhyelBéateﬂhéOathkrsb&tae@a isheeekt segnobs R9gane 30
of flange 27 will ﬁGinﬁga@@tﬁbn geggggg §§§a@gf§§?ogfb9gy hal f 2a,

respectively. Sim e_extension ange 28 will be .
recei ved mnthFHPF@Eéééés netahdfap %?ebbﬂyahﬁPngﬁal ¢AVIRPBMGAY . t FkCAnvi |

plate 22 is péepsth!niéssleeabed and | ocked wnthenahhelbpﬂatbatzeSas dhis
is . 9 ;h%us rate E gures 10 and 11 £0 evl dent % 2&E|gure .
10 t hat i | 8P3&E“? aﬁb g o¥tanding F%%?eﬁpﬁﬁ“Pﬁ% bBPEBHPBoP Pt o8 0f body
hal ves 2a andigb. féobeatdmbstpbalde £Re ratkedi sgnthelrposetflone®BrhésSan = -
portion 23, rgly ) rgl and 26

Iaterallyexte%gl gg angés g@ggﬂgigg gﬁeiéggg %gl §8%dg%%§€ %EgtngtF%%s
23, 25 and ZGIaiﬁiktPaddhed gy andoﬁyéﬂgsaApaegl3qht|ang&eethereaee
relationship. rfBi §xt@nsi6AT kY 85AYL1EBeEEINACaAQIYNLRE LhbUFppEEeS one

15 surface 24a of extension 24 constitutes an anvil surface

' _whzch is coexten51ve wzth the upper surface of the raised
central portion 23.

The raised central portlon 23 of. anv1l plate 22 has
lateral edges which terminate in downwardly depending

20 portions 25 and 26 (see also Figure 10). The downwardly -

: depending portions 25 and 26, in turn, terminate in
laterally extending flanges 27 and 28. Flange 27 is
provided with a pair of extehsions 29 and 30. Similarly,_--
flange 28 is provided with a pair of extensions 31 and 32.

25 The right body half 2a (see ?igure 4) has a pair of .

' recesses 33 and 34 formed therein. In similar fashion, _
the left body half 2b (Figure 5) has a pair of recesses 35-
and 36 formed therein. . When the body halves 2a -and 2b are
joined together with the an&il plate 22 properly ioeated

- 30 therebetween, the extensions 29 and 30.o£ flange 27 will
be received within recesses 33 and 34 of body half 2a,
reSpectively.' 81m11ar1y, the extensions 31 and 32 of
flange 28 will be received within recesses 35 and 36 of

~ body half 2b. In this way.the anvil plate 22 is prOperly.
35 1located and locked within the body halves. This is '



10 of the stapfes 37a of the rom137 The staple 37a has a crown portion

ed tips. The tips of the legs 38a and 39b ride. along and are .
sWpofted by flanges 27 and 28. 15 As is evident fromFigure 10, the ° «
~inside wall surfaces of nagazi ne porti.on 5, together with flanges 18 and
21, form a magazine for.the r®w 37 of surgical staples, in cooperation withy
anvil plate 22. As is-evident fromFigure 2, the forwardnost surface of b=
nagaiﬂgésggateﬂoiﬂlEﬁggrﬁaslﬂ apdch139 A&r #sdalger evAdenthraotch is so- |

d'”EPngESdlthhaﬁnaHOEQr Qtét!mhﬁ esnnvtaaaszstbe&ethbeugh As a result,
"the f r dnost sta é 2But the i nside' surfaces 39a
bng $06 BPEEAB RagElPRe pd BPgH Eaﬁae& a 889 3Bch 30 (see Figures 4 25
and 5). CTheyankdi pmetEOZQQrdnniudihgptheB?hisédroanﬂ?als fully forned and .
|npl I b r Sskh ghgt he notch 39, as.
ngggggg?Pbeghﬁe?ggﬁg 8@9 d%?@@ﬂihglzotﬁiggg gge%BPnE |gure 11, the :
bottenﬂsgheaéeterah&gaexﬁenééns|éhaezﬁas2a ﬁaﬂc283ere 89 forned therein, in

- part ceaee hQBa'!HatﬂtheQBb§E13Bs ibe ngtshd4QseéBasserhha1Earward end of

I 22 abl i h f f.th 37 to be f d
o babpareeaoF,SERBLERLATof 1 sARhr FBsEach: BaiAEIoBARIP0Y 11 o i qur oo s

and Thishids bleegéy 350Wﬁ7ianti§&reflﬂnwh&cbldﬂéuﬁzrhaes baewar d ext ensions
a UL ien h t Ie 0 0 h urgi cal staples of
172 o8, S BEaply 130Gt 0. Lo0ha" el TR AL |
formﬁFQﬁﬁsP°§Féppe3§7B“§f8t éiroﬂ dA!nU&Nd%Usﬂeeﬁédﬁnﬁ Begscen in Figures

6 andgalanihsgh termtﬁhﬁiﬁ?omﬁ géinted E&asnarmaw thsg8E theough which the
' for“@ngnihaStaE'39379132 a Eggdangdate L%ppogted by flanges -
27 and 28. B
15 ——As is8 evident from'Figure 10, the inside wall
surfaces of magazine portion 5, together with flanges 18
and 21, form a magazine for the row 37 of surgical
staples, in- cooperation with anvil plate 22. As is
_ _ evident from Figure 2, the forwardmost surface of magazine
20. portion 5 has a notch 39 formed therein. The notch is so
dimensioned that an unformed staple cannot pass
therethrough. As a ‘result, ‘the forwardmost staple 37b of
the row 37 will abut the. 1nside'surfaees 39a and 39b of
the magazine portion adjacent the notch 39 (see Figures 4
| 25 and 5). Only when the forwardmost staple 37b of row 37 is
. fully formed and implanted, will it be of proper
dimensions to pass through the notch 39, as will be
described hereinafter. As can clearly:be-seen'in Figure
11, the bottom surface of magazine portion 5 has a notch
30 40 formed therein, in part cooextensive with notch 39.
" The notch 40 exposes the forward end of anvil plate 22,
" enabling the forwardmost staple of the row 37 to be formed
and implanted in the skin of the patient. - ' o
It will be noted from . ‘Figures 7 and 11 that flanges _
35 - '27 and 28 of anvil plate 22 have forward extensions 27a



2 -

The magazi-ne portion 5 of the surgical stapling instrunent al so contains g7
feeder assenbly for the row 37 of surgical staples. Turning again to
Figure 6, the-10 feeder assenbly conprises a feeder shoe 41, a coi
spring 42°and.a plug 43. Feeder shoe 41 is illustrated in Figure 8. .Th
feeder shoe 41 constitutes a generall 0 nverted U shaped nenber having
.ovegall di mensi ons approxi mating those of the surgical staples thenselves.
The™f eeder shand 28a, jassupinedhat stheadeias afvialipiaft ahe? shaigiied 1t he row

37 of ‘surgi calssigieos tHe [anienfler e ard eepryarrttleen aef sheeleli pshoe -
41 have formard face la anddégbﬁéplch s| ope upmardéé arwardly at

approxi mat el y *ﬁ?%ﬁi rﬁﬁ%? b ESM -nad&zi ne
portion 5 '(see:a’&() mostFldeaaslyﬂf bm(ireﬁ)n mTiiEig‘xﬂerherG sinde 141 a;lh@o has. a :

central lgy | oc r?é" .nigé ,na%eﬁvﬁtgh%o%ea@of hrvg&ufgear\;\l/am be:h Vi de.nt

her ei naft ter. e seen in Fi ures roug rd end of
magazi ne port |ﬁ9rv@nm%t ity A abr l@pmwﬁﬁndzamplﬂmtsdr-ect angul ar

openi ng perm ts therdatligiik ite (g SiIUDIsC Y W's%‘%g‘/ﬂcfaﬁ' 3 tlahd {FRYazi ne
portion, together wth fe der shoe 41.» The en| once the Ioadln

procedur e has HRFFURRR% & q@‘@’d%se(f bye EOLENE3 XI0YS 35 pair
of laterally @ %uhqn:ﬂ asweck%a and:-rﬁG\g ag@.bt aita[rtiqd:rteo eengnge t he -

oL, 45611, Wl Sod a4 S oert e 1018 S Bl 00
i nwardl'y, as shbwand ra mipg £, sl'@etdﬂl shaey mi@adm@su@a@dn ¥ iguanei ng

44 with a snagfitrhe m&&rﬂ%lﬂ% *ns c%nﬁltut*é%' l0Yenraldy Galvetle@nsi on
43c at its forward end be evident, from Figure 6, the extension

43c serves as % ShARAd f"lﬁ"'rt% w&ﬂﬂam%%ﬂquw RpPFoximatdng, war d
end of coil sphoxe 4F wwqﬂammﬂmgﬁdmee&c Thel eddersiapoell.
Spring ﬁ%\M||1§r§3 tdd to straddle anvil plate 22 behind the row 37 of
' surgical staples. The downwardly depending portions of
feeder shoe 41 have forward faces 4la and 41b which slope
upwardly and rearwardly at'approximateiy the same angle;as
>\\\the inside surfaces 39a and 39b of magazine portion 5 (see
20 Figures 4 and 5). The feeder shoe 41 also has a centrally
located upstandzng 1ug 4lc, the purpose of which will be
evident hereinafter. _
As can be seen in Figures 3 through 6, the rearward
end of magazine port1on 5 has a rectangular opening 44.
25. . This rectangular opening permits the loading of the
o surgicalestaples within the magazine portion, toéether'
with feedér shoe 41. . The opening 44, once the loading
procedure has been completed, is closed by plug 43. The |
plug 43 has a pair of lateraily extending flanges 43a and f.
30 43b adapted to engage the notch 45 in right'body half 2a
(see F1gure 4) _and the notch 46 in Jeft body half 2b (see
Flgure 5). The flanges 43a and 43b slope forwardly and
inwardly, as shown in Figure 9, so that plug 43 can be
inserted in opening 44 with a snap fit. The plug 43 has a
35 hollow cylindrical extension 43c at its forward end.  As




- abut nent

e feeder shoe 41 forwardly. Feeder shoe 41, in turn, wll assure that

rwar dnost staple of the row (throughout the row as the rowis

_ ed). will ‘always be in abutment with the inside nmagazine surfaces 39a
and. 39b, (Figures 4 and 5). Flange pairs. 17-20 and 18- 21 serve as 10° gU|d€

means for spring 42 assuringliits proper alignment (Figure 10). Reference is

now made to Figures 6, 12 and 13. Mounted within the forward portion 4 of -

t he ga%b|Ea|eg#aﬁntngrPnSFiaﬁﬁﬁtGboapezefﬁen51p§ 43st sgr¥edridder 45. 15 As 4

can HembvAt €beathy pesPwhpPdFepdr 8f£13oilhsp staF ezdrlrﬁé 45 conprises
anar subst an ar nent preferably nmade

ngstantlallé g g allg rectgﬂg

PEYaEd; ¢4 f 6PL4sBPFANY Peapesn oHHﬁﬁF“ 318h as stainless
steeflaﬂhe 4b¢apfefdedeershdé #43. prSprdad 4% whld tbenbfekeZOhopenlng 46 f
f ab d I The purpose o
| SoehiBh chesagr (Bhdby et 600RPAL 20 daBRTaRBRRAE, | STRLrn, ThO DL PhS
staﬁVblhrﬁﬁﬁvrﬁaEhatthﬁléOFU?ﬁﬂﬁgshoﬁéﬁplg Pérhﬁﬂ FhHreln - At the

|Omefﬂﬂﬁéuﬁﬂéﬂer§h35r050a§néh51r6w tbedeelehedyhﬁziuaahaa Gi par 45 may be
l'ighly_rounded aSSIShgf%EP dlng the crown

portt%n@b%tm?%ﬁ gt%ﬁlgg agshﬂ?lmﬁgaaé§€r§ﬁégaﬁﬁﬁe Phe | ower nost
edgeepseunad &$3andads) be Rilangenpaipsnlizd200andr $86Q1asdrvé @khe first

3B f18e Banhh £O8 S0ERDT $R.4SbuERBaRHe BEPRE T BEARRRBDE he ar ver s

propb?iguaelyﬂbd during the initial phase of the staple. forzgng p{oceduae
. As I ver Is located In
s msttefif-éﬁéa 280Gy ! HadbObbCE ggggggag 2phearia. 45l

-,

front -1 nsi e forward portlon 4 of-
t he Mounrtedewithin the forward portion 4 of the surgical -

stapling instrument body 2 there is a staple driver 4S5.

15 As can be'mostdclearly'seen in.Figure 12, the staple

driver 45 comprises a substantially planat, substantially

rectangular element preferably made of metal suitable for
use in'a surgical environment; such as stainless steel.

The staple driver 45_13 provided: with a central .

..2o opening 46 from which rearwardly extending tabs 47 and 48
are formed.' The purpose of tabs 47 and 48 w111 be
described hereinafter. '

At its lowermost end the staple driver has a ‘staple
- forming notch 49 formed therein. At the ‘lowermost corners':

25 50 and 51 of ‘the notch, the staple driver 45 may be

' slighly rounded, as shown in Pigure 12. This a551sts 1n
bendlng the crown portlons of the staples, as will be °
descr1bed hereinafter. The lowermost edges 52 and 53 and
the ad]acent rounded corners 50 and 51 (the first portions

30 of the staple driver to contact the crown of a staple) may

. be sllghtly grooved to assure that the staple being formed
by the driver is properly allgned durlng the initial phase
of the staple form1ng procedure.

As is most clearly shown in Figure 6, the staple
35 driver 45 is located in abutment with the front inside



The staple driver 45 is slidable along inside surface 54 betmeen.a'first,\
retracted or normal position illustrated in - Figures 6, 13 and. 15, .and a = °

-second -extended or staple 5 . form ng and inplanting position shown in—
~“Figare 16. The inside surface 54 of forward portion 4 of the instrung -
stepped as at- 55 to serve as a stop for the staple driver 45 to deter/

its first retracted or. normal.' positign. 10 - The means to shif
.staple driver betweenits first and second. p05|t|ons is illustrated in

Figures 6 ansu}faceTbaSomsené f@waraegoa:wmg@edsffsme {het tineger 56 (bést

h Fi t t
;Igg?lonna{gﬁﬁgl ﬁsggiﬁegeé%.gecafig%gglﬁn%f ﬁiﬁﬁ1%§d8%§£%#$§§% a . -
rear war d pObeQWeEﬁ anﬂiastoreﬁrdcpedtonnnésmalThQSitipnw#tﬂmﬁ#r¢t#ﬂ57 is
hol | ow, as SRRy oRde 8L CRGSahA! PYONadd &! 90054 lePRERIS &P 4@@@15 gur es

4 through 6) .In tRe rearward or Egrtlon g hgglnst nt body 2.
The | ovier ed§ersingopnfoimpianping; poglkiongshewain; Eigyre pko yr a82d by
the5f7 i ngerT ﬁ Q?sihé sutgaes 8adoft fﬁoi‘hhﬁdeﬁdgtﬂﬁu beoﬂogl@élemmtrmmat edf as
at a e,for ortio trigger pair o
dlanetrlcall§soﬁgg 88 F3t8E 5? ggx?ﬁﬁ ng> gn%gag ?gglgg?méeggfe6o and 60a
(see Flguresdtﬂvend454;o Qéteﬁmtoe pta Ebrst uetpacte ooben¢nm%iably

received in gggggiﬁ flange 19 of left body half 2b. The other pivot 60a is

simlarly ad to be rotatively received npul ar_fl ange 16 of rlght
body hal® 2a. TheThGrW&ﬁespSPtFbﬁ¥58tBF FFFggﬁrSSEV?Erh?ﬁﬁfgg iﬁsa *

nose 61. NO!QrGi ahisgetondeposielonsi tsaftlaseraved atnsFigures 662ndnd
Sopurea's, "Dk iR18 BRANORoRPELRE B thREBeR]ss " bl chepferien. 10T,
bet ween t he (bestashbyneineRdguget 263 lendadingedf uehb|é0dbeve¢1d§d 35
The central 5?'§ﬁda§p§B§EQa§HrBQQ§t§é hﬁt@%iﬁ!chorﬂﬂéa $8 a surgical
15 environment and comprises a rearward portion 57 and a
forward portion 58. The rearward portion 57_is,hollow, as
shown, and extends through an elongated opening 59 (see '
Figures 4 through 6) in the rearward or handle portion 3
of the instrument body 2. The lower edge of portion of
20 .trigger 56 is adapted to be grasped by the fingers of the
| surgeon and to this end, may be notched or serrated as at
57a. The forward portion 58 of trigger 56 is provided
with a pair of diametrically opposed laterally extending,
_ integral pivot pins, 60 and 60a (see Figures 10 and 14).
15 Pivot pin 60 {is adapted to be ‘rotatably received in
annular flange 19 of left body half 2b. The other pivot
60a is similarly adapted to be rotatively received in
annular flange 16 of right body ‘half 2a.
_ The forward portion 58 of trigger 56 terminates in a
30' nose 61. Nose 61, ftself, terminates in arcuate surfaces
62 and 63, flanﬁing a reised'central arcuate surface 64.
As will be evident from Figures 6, 12 and 14, the forward'
end of nose 61 is ‘adapted to be received between the |
rearwardly extending tabs 47 and 48 of staple driver 45.
35 The central raised arcuate surfece 64 1is of such width as



13 te. extend into perforatlon 46 of the staple drlver and the arcuate
' fades 62 and 63 bear agai nst those portions of staple driver 45 to’

) ‘S|de of perforation 46. Thus, the nose portion 61 of trigger 56 *
a/ns the staple driver in abutnent with the interior surface 54 of the‘
forward portion 4 of the instrugment. As is nost clearly shown in Figure 6,
a | eaf spring 65 i s mounted inl3ne body 2 of 'nstrument 1. The |l eaf spring..

N t 66 b ai nst the upper »w

s RO LEREARY Lobh SHERRAEalERh ol Sok 185 wEdef dEbver sodntial ong the - "
upperasemate csurfacege? &6d 63 tbeat | ageinyt deosé reot €iens cof t hat SPL'HQ -
65 mﬁgtaﬁpénagigbfrAgggg éétﬁgr'%ﬁd€°5?3%?99§#%$§ iéelll trated in that

Fi gur urn,_assures “fts first

retr é?%d‘%?erib? °'}b£‘rt?%n‘5ri&m 36 einteing itherstfple cause it to
pi votdrm@rcmmmma@tvwsnupasetimff&vsw&énsfl‘?f”& &). the nose

| e driver 45 to shift to its second "=
gg'ztelp Jo]?& Zﬁ&e?{o%nréf\ﬁﬁath%dﬁ?%‘é‘?ﬁ?ﬁg position. The el em_ent s of the’
surgi cal Asipls mpstisckeacly dhowavi by PhpureleGprabbsaf nsghetmg !, its

f fol st ng I nstrument of
?Eirfﬁ’é""n%‘#ﬁ‘%@?%m €l béy h%"-’“fnngjff:jé’aﬁ e dfes %aded and

steri§R Qﬁ antiably Hi-shaped, r#sftrgﬁnleg 6@ft hand by
rearvlma:tir@cﬂymﬁlmeih Viddidd Ssnifﬂﬂ@é o £ e LddGHer 56, the

T oYl U § Bpdoiid tﬁﬁégaé‘lmé HPRE ihe cmpar Z%é’mé’e e sutured,
~cont @ﬂuﬁﬂ&ﬁ%lﬁﬁi ](c)rIﬁ nclilsh dre GSridenite fmm e @gﬁl’%& ?r Zgg gfet ﬁfe the_
SiradiTTs ST R R A oA SRR S
The Y-SRt r}é‘ «f%@ é;il@erl%r%“ in turn, assures = - _
that staple driver 45 is in its first retracted or normal
posittun. hon squeezing trigger 56 to cause it to pivot
- in a° counterclockwise position (as viewed in Figure 6),
the nose portion 61 thereof will cause staple driver 45 to
. shift to its second extended or staple driving and
implanting position. . : : :
The elements of the surgical stapling instrument 1
" having been described in detail, its operation can be set
forth as follows. The surgical stapling instrument of the
present invention comes to the surgeon in assembled
loaded and sterilized form. Grasping the instrument in
his right or left hand by rearward. handle portion 3 and
with his fingers about trigger 56, the surgeon locates the
instrument over the wound or incision to. be sutured. This
is illustrated in Figure 15 vherein a patient s skin is
shown at 68 containing a wound or incision 69. The
forwardmost exterior surface of the instrument 1 may, if
desired, be provided with indicia 70 to assist the surgeon
in centering the surgical stapling instrument 1 over
incision 69. The indicia 70 in the exemplary embodiment
of the present invention ia shown as being a raised
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of, the present invention is shown as befng a raised 14 el ement on-each
of tHe body hal ves 2a and 2b whi ch,- when the body hal ves are joi ned

gogethér defines an arrow. When placed upon the incision as shown in Fig:'4' :
15, fhe nmotch 39 in the forward end of magazine portion 5 and the 5 : (]
notch 40 in the forward bottom part of nmgazine portion 5 will cause thg~%

paé#ent[err]s skin 68 to bul ge slightly'tomard anvil 24. Once.the"
instrument 1 is properly |ocated over ‘incision 69; “the surgeon squeezes

trigger 56 agaidifdnt Nn 1ach 362 | @ik BodP HdvéiP 2a Afnd X GatiRh hesaipf or e,
pi voti ng of trlggsr 5311 a countercl.ockw se m|%3; on (as viewed in Figure
6) will causetR&PHBE ?_)Q‘F?‘f AFsdined itpgather (qeidnes an 4Are%r i ver 45
to ilts Ze_conddmembded)'ruﬁdmp&l'eefmdﬁs@mrwg_istmmtimg‘i@md ildn,. thes the -
staple driver ifts anal vl d S ;gﬁﬁ QQﬂg ' ).

cont act the'c?%év\%ho. f%ém%fﬁ%mfasgi!%%pﬁr&aé %%Fﬂ e < SHLE

iy t@ | |
de of anvi |l Z24. As
the dri$er 45nekskst® uin hdhe cfarwandibotton rart f Ragazine e s 5

thereof will {ti@desdorth Watfedt®s M 6¥dd Bulte ¥ g I remiapst
staple 20 37hb. 1?@3, i'n turn, wii{~cause staple l'egs 38a" and 38b to :
enter and be 4“%*% din the skin 68. At the conpletion of the form ng and

i npl anting procedudmce t tige simptrumént hale pieperhy !Lnnguéd)rb\éémm. in
and 25 i ol SREEELOPCET i purgdhd RuEHRd HEBIIEE o4 pdifidy P T
t hr ough1@ot chagoiom ofiespoingrostAentndicated heretoforay tnlrpteing|afhpi ng
of f of anvil e dEelerss hen Ui S onterSRSCIRELEE - d1LEL I G v idwed iaper 56,
spring.65 will returp th rigger to its nornmal, posiiiopn as, sho 0 in
Figure 6. Thi$8UFg &r‘ﬁflimi ‘Fgg%%ugl_ée SRORF ep%;#@q b CEARRSF (P i
first retractsidife swoaphé dobvér 5 to nits second extended or staple
- forming and implanting position. As the staple driver
15 shifts downwardly, its lowermost edges 52 and 53 will
'~ contact the crown of forwardmost staple 37b to either side
of anvil 24. As the driver 45 moves further downwardly, -
the curved portions 50 and 51 thereof will initiate
bending of the crown portion 38 of the forwardmost staplé
20 37b. This, in turn, will cause staple legs 38a and 38b to
: ~ enter and be implanted in the skin 68. At the completion
- of the forming énd_lﬁplanting procedure, the staple will
have the cdnfiguration shown in Figure 16, closing
.incision 69. 1In this configuration, the fully-formed-and"

25 implanted staple 37b 1s now of such dimension that it can
pass through notch 39 in the forwardmost end of the |
magazine portion 5, slipping off of anvil 24 under the
urging of spring 42. Upon release of trigger 56, spring
65 will return the trigger to its normal position as shown

30 ih'Figure 6. This, in turnm, will cause staple former 45
to return to its first retracted or normal pééitioq. In
the meantime, coil spring 42 and feeder shoe 41 will
advance the next forwardmost staple of row 37 onto anvil
surface 24a and in abutment with the interior wall |

35 surfaces 39a and 39b of the forward end of magazine
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the neantine, coil 'spring 42 and feeder shoe 41 mnll advance the next

f orpnar dnost staple of row 37 onto anvil surface 24a and-in abutment W t,h-
nterior wall 35 . surfaces 39a and 39b of the forward end of - naga2|ne o
- 15\poNtion 5. Since the anvil pl at ef | ange extensi ons 27a and 28a support =

' apl e adj acent the forwardnost staple of the row and effectively

nar Pow t he gap through whi chi®$he forwardnpst staple is fornmed and - T
inplanted, the 5 forwardnost_staple will be stabilized by that staple >
i meeraien s perSHace tthederyhl platei flangenextaaspeasi Biaity of |eg Toll |

durdhd 484 r@ip;smr@fcﬁb@ §@£i’i’éd£@ acéﬁ@péﬁe f&ﬂwaﬂal:hésen the staple. just
e

behi nd h ormar 03|t+on to 10 becone the .

f orSedR s?%ﬁlﬁpﬁf? E&Ye}%rﬂ?ﬁﬁgﬁn h? fBnFPRGUBRocedure. It
wi tvtibct tﬁqescfmsﬂam‘dmdsmt psesphe isvEormed andfimplanted, hehé on each of

PoWohghygsoge 02 9 iNee | Bekder [Lucd sHaLageatbereof - Such a i ug

ves 2a and 2b are -
J0|¥mm?4¥gﬁ§1ﬁwbeh¥ﬁﬁkmﬂfquBthﬁoqy ﬁbi$12etﬁmzlth¢e adj acent an |dent|call

| UGy had {6 014 DPAYE PDEE '96‘12bdu{-9ﬁ§‘ ﬂaraaeesaaasukﬁé I ug Iocat ed just above
the_crown, of the fo mard % fle 3 ﬁ Bf yg # H1t t he amount of -
20 FRRWaTRARASE HRFaR £+9Ry the $EaRIagIRsE PebIRdii ng procedure.
V%etthéum\balgddwéuesmpbefmbmdbd mfbﬂdyeha veit2enand 2b, st_'apl)e driver
{ r e ee F| re 12) to-
prOV| f%ﬁ%egkggg m$%€ ¥ %§f€5agte9 RE% é?ﬁétkgﬁéf made in the
|nvimml&nmﬁDSHEUQCd@@BQtlng fromthe scope of the appended clains.  For
exanpl €,14 egf FDER I Ehe C8oDE SEPLRECHr By e e CRAPEREROANESPT 1 NY" OF any
othgr approprlate type of S|n nmeans.
orm a lug half ¢én each o y halves 2a and 2b on the
, inside forward surface thereof_ Such a lug half is shown
15 ‘at 71 in Figure 6. When the_body.halves 2a and 2b are
joined together, lug half 71 on body half 2a will lie
adjacent an iden;ical_iug half on body portion 2b, forming -
~a rectangular lug located jﬁst above the crown of the
forwardmost staple 37b. This lug will limit the amount of °
20 bowing of the staple crown during the forming and
_ implanting procedure. When such lug halves are provided
on body halves 2a. and 2b, staple- driver 45 will have an
additional notch 72 formed therein (see Fxgure 12) to

3

provide clearance for the lug. S
25 _ Modifications ‘may be. made in the invention without
‘departing from the scope of the appended claims. For
 example, leaf spring 65 can be replaced by a compression
spring or any other app:op:iate.type-of biasing nmeans.

30



30 16 CLAIMS: 1. A surgical stapling instrument for formng and
i npl anting surgical staples in the skin or fa sal 3
i nstrument conprigsing an el ongated body made 31“ 'il" Iﬂ?]!“ [‘] 1/
form1ng a rearward handl e portion, a forward |cI
magazi ne portion | ocated beneath said igrmard portlon an anvil pl
mounted w t hi n .sai d nmagazi ne portion, id anvil plate terninating at its
f orsfar d end Ié&éﬁ exten5|ve anvil 10 surface, a row of surgical staples
slidably moun *said anvil plate, a feeder assenbly nounted in said -
magazi ne portion tb-coAssungiga rgéaahdnadiaﬁéeumanu fow Eormiapgl asdal ong

said anvi | p'ﬂhﬁl&ﬁ@@ﬁg gat ié&Y'bt&ﬁlééﬁfntQhéoﬁﬁiS éPefEQE!@rQED§t Staple |
of said row 15 %hereon &8 formed and i ant ed reabou Sbto be

di sengaged ‘t hBREFFBF» wAB PﬁEH“EﬂBt APPRRA %H“gaagtﬁ PREgFe eP° cheds
W t hin sai 8 fapwetdtwodpapdngi balabe_veosmdgaavréasuafdcnandaedpdftileﬁ

b hiftab | ' Ly b first t t ed ti d
second ext endaqtOBmEr AoPePPLPH: A R cevRst Al ) nESBLe pREREDRS poPEERR °
pivotal ly nnuhoedtadthenesahdsbbdyfandardtaoabienbeaneenvuhaplaaeed and
actuat e¢ posi hb@Rfed SPLenih! G8E8 RELRALAD PbEEEONTPROEERY1Y! haga! d

staple driver to s st ap r|ver ef ween st “and second
posi tions mheHQQBiFSFéﬂsdaﬁeiﬁéeﬁ°§ﬂﬂﬁduﬁﬂétﬁatédcaﬁﬁtaﬁﬂbﬁGeanﬁéélt|ons

reSpectlvmby,sarfsaéwaadraorbfoauegiéaldstapnsgr beaaslpaﬁb?akéa 6ﬁposed
atl op

beneat h said rearward on,o _
surgeon, and FRAfsa QY?E fgg? 5089e§8rb?§§eg§£ ???ﬁb%& ¥B §§}9 unactuated
“position 30 amdgahtnebposaidnstapbendtaﬂelytargaldnﬂlaGVapoelSabd réw The

structure ClabEEgthSIELabfb&ngSiS'Qnéfidplate toward said anvil .
gurface to locate the forwardmost staple of said row
15 thereon to be formed and implanted thereabout and to be
disengaged therefrom when formed and implanted, a staple
driver located within said forward body portion above said
anvil surface, sald driver. being shiftable longitudinally
‘between a first retracted position and a second extended

apl e,

20 staple forming and implanting position, a trigger )
pivotally mounted within said body and rotatable between -
unactuated and actuated positions, said trigger being in
‘direct engagement with.said staple driver to shift said
staple driver between its first and second positions when -

25 rotated between said unactuated and actuated positions
‘respectively, a rearward portion of said trigger being

- partially exposed beneath said rearward handle portion of
said body for actuation by a. surgeon, and means within

-~ said body to bias said trigger to said unactuated pqsition

30 .and thereby said staple driver to said first position.

2. The structure claimed in claim 1 wherein said
- feeder asSémbly_is'independent of said trigger means.
3. The structure claimed in claim 1 wherein said
feeder assembly comprises ‘a feeder shoe slidably mounted



f eeder assenbly I's. independent of said trigger neans. 3. The structure

cl aj sai d feeder assenbly conprises a feeder shoe, ﬁ
sl Hﬂ II ald anvi| plate behind said row of staples .
the nt with the last staple of said row, a coi’l  *=«

conpre55|on spring extend|ng longi tudinally of said anvil plate and a.
“having first and second ends, said first end 5. of said spring abuttlng/\
said feeder shoe, and neans tqgyanchor said second ‘end of said spring. 4. %=
-The structure.clainmed in cIa|n11 wherein said body has a- rectlllnear |nS|de
sur f' aqe saide adlvﬂg plladed behdindh smeape@w b(f s&uqblersv ithevebhaaad said staple

dri e f d d .

osi BEARS, 10, AR EheRe, 3RH) £RY, 138 3 apl8T of SR 55 o8 RRMATY extonding

tabSCDNOEGGB1°9aB@fﬂnsggsmehd¢mgglansdgad@mﬁﬂﬂgnodbwmddngneadd staple -
S driv g&att% 'd”taah'&vi%gt efé&%&' and’ 's\é%'bn%g%h'&t %%'iﬁ ig3gisge hdy 15

surface and being tween said tabs ft sald stapl e driver- :
5 pet wodn seld BPENE,RPusEiegdsads: fesderss °Fhea§@r&@PQ§et@|alned in cIa|mI

mherahahsaldaaavsbcphatenhaaffe@wardp&ad r.earwar d ends and conprlses an
el ongated,ne

r of erted U.shaped cr. ection .havi _
| ongi t udi ﬁal I (?xts(gﬁ g“'PaFéé& aﬁ'gr &é‘ﬁﬂi 1 ars}% d rai sed central
~ por t bodyhhaisng recgiilideax ioddde Barﬁhnatemgemﬂiugenpmnxﬂdg downwar dl y

depewiwgraayee% Fo, 410 9013 duliRee dat o eﬁ%ﬁ'y QAL NS ter m nating -

“in a caoextensive portion exten sal d 25

10gownhediaey sdd, Png’“p@latﬁdoﬁ“&rfe%ﬂ’&t@m despflxssn and coextensive
- ext egélcondoposditd oas)! salidretiaple a&'i.%lrdhfa%‘ﬁ%r@ padrofofsai d anvil pl ate,

S A e P b e e |
having a nose portion abutting said staple driver to '
_ maintain said scaple driver against said inside body
15 surface and being located between said tabs to shift said
staple driver between its first and second postions.
5. The structure claimed in claim 1 whe:ein said
~anvil plate has forwerd'and rearward ends and ¢omprise8'an
_ - elongated member of inverted U-shaped cross section having
- 20 a longitudinally extending raised planar central portion,
- said raised central portion having longitudinal,edges .
_ terminating-in'coextensive downwardly depending portions, =
each of said downwardly depending portions terminating in
-a coextensive flange portion'ektending laterally of said
25 downwardly .depending portion and said central portion, a
coextensive extension on said central portion at said
forward end of said anvil plate, saild extension having an
upper surface comprising said anvil surface, said surgical
staples of said row each having a crown portion .
30 terminating at_ its'ends in downwardly dependingllegs, said
'surgical staples of said row straddling said raised '
central portion and said downwardly depending portions of
said anvil plate, the. free end . of said legs of said
. surgical staples being supported by said lateral flange
35 portions of said anvil plate, said lateral flanges being



3Q termnating at its.ends in dowmwardly depending legs, said surgical

staples of sai'd row straddling said raised central portion and sai o

downwar dl y dependi ng portions of said anvil end. o@

| egs® of. sai d surgical staples being supportﬁﬂlﬂbﬁﬂal! ﬂ'lmﬁm fla §

portions of said anvil plate, said |ateral 18 extended at

saird forward end of said anvil plate such that the Ieg s of "all of said

sdﬁglcal stapl es of said row, except tfe forwardnost. st apl e of said .row,

are supported. b ai,d | ater flan ructure clainmed.in

PTG R SRV IR T e et ey AT A4€BAthBE 1 on

ang thereblyI saedlegepbﬁ dillvef baidasdrgﬁ.gal peaplesno€oppidseswy

. substanti a a ng-a
first leg engagléﬁQ ?ﬁg kS@La%BRBQ EQ§§?§C8¥E%Qsalgég QQ% aﬁgog@égcond N

| eg engagi ngbyasd deéﬂﬁ&rélpéﬂanaﬁsaf said trigger. 7. The structure.
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15 bei ng i n $BRiseATRid PRIPRE Yo Sl amactyates posdkion &y th&MSP¥ssi on
spring ext endamst@w atithetatd watd fiestl pasitionpbdipeised adsilatimgaliy st and

second ends, ,,sajd_fi nd_of sa rin tting,s f eeder shoe, and
nmeans to ancHoP §3?8 388§napéaagoi°§ap g??ﬁg Qd gOgy8a"gTh8 §P$u8ture
claimed i n clfdrst7 legeeagagiagdtheduppes ansédE|Bunéacelofldeidubbdye :
extendin p dly r e i Vi C apheqdriver
bei ng sllgtL aoh galéhgug QB Eg gn ?H ?FFZ %ﬁdsgggghg %gsgkﬁons sai d
staple drlveFr &88PRg a pair of 25 spaced rearwardly extendi ng tabs thereon,

said tri gger havi pg aTHes@tR@ktuee’ abuiheddinaclathapl ohdkeyar shed
' feeder assembly comprises a feeder shoe slidably mounted

on said anvil plate behind said row of staples thereon and

15 being in abutment with the last staple of said row, a coil -
eompreesion spring extending longitudinally of said anvil
plate and a.having first and second ends, sald first end
of said spring abutting said feeder shoe, and means to
anchor said second end of 'said spring.

20 8. The structure claimed in claim 7 wherein said
body has a rectilinear inside surface extending upwardly
with respect to said anvil surface, said staple driver
being slidable ‘on said surface between its first and

'.second positions, said staple ‘driver having a pair of

25 spaced rearwardly extending tabs thereon, said. trigger
having a nose portion abutting said etapie driver to
maintain said staple driver against said inside body |
surface and being locateh between_said tabs to shift said
staple driver between its first and second postionms.

30 - 9. The structure claimed in claim 8 wherein said

' means to bias said trigger to said unactuated position and thereby
said staple dnumu:to»sauiiﬁzst;posﬁjsm a:qn:ses a substantially
'U-sheped leaf spring’ Iocated within said body and having a
first leg engaging the upper inside surface of said body

35 and a second leg engaging said rearward portion of said trigger.

unted on said anvil plate behind said row of staples thereon and



mai irn said staple driver agalnst sai d inside body surface and .being .
bet shift said staple driver between its first and
-se@postl ﬂ"mﬂu"nmm"l‘m The structure clained in claim8 wherein £aid
nmeans to bias s&id-trfgdger *to said unactuated position and thereby sad A
stapl'e driver to said first.pasition conprises a substantially. U-shaped o

“leaf spring located within said body and having a first |eg engaging the -~

upper inside surface of said body 35 and-a second | eg engaging said: b

~rearvard porti.gg,of aSgi¢ E.E:hﬁlggf:apllng 18siPumeftSypplcal stapling
i nstrunment sub-. stanti al F herei nbéfore described with reference to and

as sho®kankiplidr as Qerglgbefgrelgesgglbgg HFtEGrSfeFﬁécﬁcconpanylng
dramnngg aRd as shown in Figures 1 to 6, 10, 11, 13, 15 or

16 of the accompanying drawings.




