2975411 Surgical Stapllng Apparatus Havi ng Independent Staple Feed
| EeAtion. Capabilities 5 The present mgaggﬂgqglates to_
sSungicta stapl i ng mechani sns, in general, and to a sur I ng R
nmecheaiém havi ng i ndependent staple feed and ejection capabilities for use '
in a cartridge or instrument nagazi ne, hnlpaxtlcular 10 Recently,. surgical
staple-carrying cartridges of the type used in conjunction wth a pernmanent
i nstrument and of the type incorporated into a di sposable instrunent have.
been designed 15 which elimnate the requirenment for the conpl ex gearing
once needed in the powering of a surgical stapling instrunment. Wth these

. cartridges, the output ,shaft or_thrust bar of the powering instru- nent
need only have rectWrgheal SkARing,ppprrAtuss Hawing TW@%@P&S

advanced by neans desi gged 1§tge§aeaggyg‘bggggnt@§ jMdtidsh U. S. Patent
No. 3,618,842, the ge, rotates a
pair of staple driving screvxs by neans of cans formed in the rear portion
of the screws'. In 25 U. S. Patent No. 3,638,847, the staples are driven
forward by the interaction of pairs of opposing rachet teeth integral mﬁth
the cartridge. Mre recepatdy—in WK Patent No. 1, 346,203, the

stapl e-carr¥i ng cartri dgeThecpresent finventionaelates to rmmgilqa]housed in
the cartridge bgéﬁgl%ﬁg %@ﬁa%lﬁ.ﬁmgu' #E ﬁ@l‘%ﬂva%‘ﬁjw&‘ﬁ&? n wth

spaced teeth on t cartridge 1's equl ppe an anvi
integral with tﬁEaEA¥Fg|§§€ B&é?ma VénSU§H§ﬁP$ndﬁW¢b qﬁﬂﬂéh <Sche st apl es
~and singly forngndhejéation capabilities for use in a cartridge or

instrument magazine, in particular.

10

' Recently, surgical staple-carrying

cartridges of the type used in conjunction with a -

permanent instrument and of the type incorporated _ ~

into a disposable instrument have been designed

15 which eliminate the requirement for the complex
gearing once needed in the powering of a surgical
stapling instrument. With these cartridges, the
output shaft or thrust bar of the powering instru-
ment need only have rectilinear thrust capabilities.

20 . The Staples are advanced by means designed into the
cartridges themselves. In U.S. Patent No. 3,618,842,
the advancing pusher, integral with the cartridge,
‘rotates.a pair of staple~-driving screws by means of
cams formed in the rear portion of the screws. In

25 U.S. Patent No. 3,638,847, the staples are driven

- forward by the interaction of pairs of opposing ;23,9t
teeth integral with the cartrldge.
More recently, in UK Patent No. 1,346,203,

the staple-carrying qartridgeiincludes a flexible belt

-----




”Further | Apr ovenent s and nDdlflcatlons to the belt -cartridge are dlscloseﬂ
in”UK Patent No. 1,373,227. These prior cartridges are adapted to house ;7
st apl es whi ch have a U-configuration prior to being fornmed 10 around. t he
anvi|l. The pusher and associ ated anvil are then adapted to formthe stapl es
into a rectangu- lar configuration in which the points of the staples abut ;.
oksvery nearly so. Notw thstanding the-ﬂﬁhy-advances in the 15 surgi cal
‘stapling art, referred to above, there remain areas where inprovement and
redesign are desirable. It is toward. the advancengnt of the £r|or art..

described | mediovabily honsed Ha the qarieidge RRIY i orSFaPIRs AXRd. 20 The
present invent 'QQﬁ.d’é'a % mﬁ&éﬂ ‘s tatvasl mesp@ée@nte@mr at us

particul arly s a8 g@gaf;ﬁ, EEE AR R Y
nmounted on or fam ran:lrﬂs megrﬂ ari thn sthe et tibdge dhody tand na pushenst
Sthple- car By ndEeh Aapdldl Ay #ﬁ o ha Findlly CH6F Scfle Gahbofosab €
exanpl es of a duxkhe|improvements Imedifications cte rthepeltt ri dge
capabilities. %@ﬁ%&%ﬁ&%éé@tm UK PAERNE NG | | 053 paogsed herein

Is nmeant to in

arate structu be nount ed
on an i nstrunefRese) REIQK lﬁﬁﬁ?@-‘im%saéﬂ’;?ﬁ i]‘ Wtsﬁplaﬁs ' |
_instrument. AcGiiEH hdve t&madmwatmeprioprmlwm@ forgedal |

stapl 119 30par ol ikl e b1 U5l sl fha %asddEPLEDE LaHT U=t 11
are then adapted to form the staples into a rectangu- :
lar conflguratlon in whlch the p01nts of the staples
abut, or very nearly so. =
_ Notwithstanding the many advances in the

15 sur91ca1 stapling art, referred to above, there remain
'~ areas where 1mprovement and rede51gn are desirable.
It is toward the advancement of -the prior art described
. 1mmed1ate1y above that the present 1nvent10n 1s |
.dlrected.

20 :
The present 1nvent10n relates to surglcal
_staple feed and eJectlon apparatus fabricated as a
disposable staple-carrying cartrldge or magazine
. particularly suited for joining skin or fascia and
25 ° adapted to be mounted on or formed as part of an
“instrument having rectilinear thrust capabilities.
See U.S. Patent No. 4,204,623, [iieh-is—incorporated~
-4apqsa§e§ease-he;eié} for an example of a disposable
. Staple-carrying cartridge used with a permanent instru-
- 30  ment and examples of a dlsposable instrument including
staple-carrylng cartrldge capabllltles. ‘Thus, it can
:be seen that the term "cartridge" as used herein is’
meant to include both a separate structure adapted to



ited skin or fascia, each staple including a pair of spaced- apart

lel legs, joined by a crown, said apparatus conprising: staple- stori ng
6 adapted for storing said. stapl es in a sequentiall array; one nexe 10
he other, each of said staples being oriented in said staple-storing
means in a posrtron of storage; an exit aperture through which staples are;

Ldi scharged in use of the apparatus; '%r'delrvery channel providi ng a passag

for said stapl es to said exit aperture each of said staples 15 being

oriented in osrtron of use when i-n said eIrve chann pring neans ..
acting on th ICE1 i SHILTERERT (3R c%n%? F'ﬁrﬁrg?m h8Sst apl es
~as a total Chﬁf mxﬁ %ﬂm&mhtmheﬂa and-a longitudinally curved

Cecoiving a plural i FL‘)XI# %%g%ﬂﬁa%?a@% CEhEish, Flefhoie: BRAPLRRY o

st apl e- st ori epngiaal tstapl ihglapparatus aadag ted afar coaecwithgacskfinel

o Sgdgf’??e?‘yg&ﬂ’% p'?ﬂréfé:ausr ngﬁra%f’éf%iﬁ?% Bufolbat GrspiLhigqPalc and
passage thr ogiis £aseiri M@tweemeauéyngngagemmpfby

succeedi ng st Jd ai fﬁ] S§QLiRed bYVar | dggedi tion.of
use, the Iegﬁ&?acﬁi Ilfa15 eénl?]r:rleésgr d ﬁ%‘é tio ofég?gfla%; gefr ning a

pl ane whi ch iAPRARALRG eﬁmrjfﬁﬂ-%pl%ﬁ@ﬁ%‘r? 113@ Bo2R4; 4d2RReAs £ ¢ when
in said positdgtwritig userid asrta;sm:ésrdad ANgbGueht 82D 8x 8R! corebfelei Ny

Phe ar ranagns s SEE S o eATE Pednted aFall SeLanfely i) 88:8"

successi ve swtgup*]aé-sitca;ﬂ.m; Mnm e:meacjnagtidm of -gtbragey chanemithas

It me)a;tggl teO I# cg{)pera |on'f%9q'?1h{'ﬁg spr %ﬂ%ﬁ%d‘mfﬁggggao&ﬂeag%ﬁ .5%8 r)rfeane

and with the thectappanaiay 2 i me@;«amel@rem dng anpageade
portions of tfyr SHLH Gated| €5 s4£3 exit aperture, each of said staples

15 belng oriented in a pos;t:on of use when in said dellvery
channel; - spring means actlng on the last staple in said
array for constantly urging the.staples as a total charge
in a predetermihed direction; and a longitudihally
curved connectlng ‘channel- prov1d1ng a passage capable of

20 simultaneously recelvzng a plurality of said staples for
conducting them from said staple-storing means to said
delivery dhannel, said connectlng channel belng conflgured
and positioned relative to said staple-storlng means and

- said dellvery channel for causing the staples of said

25 array during passage through the connecting channel to be
reoriented by engageméntrby'succeeding staples from said
position of:stprage-towarGS'said_pqSition of use, the
legs of each staplé.'when-in Said pcéition of storage,
defining a plane which is not parallel to a plane defined

30 by said same staple when in Sald.pOSItlon of use, an
included angle of approx;mately 60° being provzded between

the staple-storing’ means and the connect;.ng _passage and the
arréng_émen_t ‘being su.ch_'__ that in use of the apparatus each

of the successive surgical staples before reaching the



cartrldge basi.cally operates in the follow ng manner. The staples, under.
the urging of the 10 spring arrangenent, nove as a total charge or array
“along the storage track and through the connecting channel so that the-
forwar dnost staple of the total charge is presented to the delivery
channel . The portion of the connectr#g channel in the area of the delivery .
channel 15 forms an acute-angle with the storage track so that the angle
nmeasured bet weedelivepyarbanaelnbashimpastedhtecditng awdatdiommbaute pl ane
defined by the gpawggsgaf aébinéar Bsfceheseeems pothan @Y thef sctra?l@ sitypr age

~track, is approxi natel Lerr he forwar dnbst staple of th 0 total
charge is reori €RERETA éﬁplﬂé t&h&gépﬁé§9tﬂéﬁﬁ RPPdest lﬁﬂﬁi?g

portion to its ggahh 8AA0W1 LA! eRECHeNte £81 1dwing Rapay %éx@wmtr@l i very

channel . g the forwardnost staple positioned-within.the delivery
channel, thedpubfge ABAaEheysrewn: RPSEIRNS oF the surgical a,g).qq,él.:.e

ski n-st apl i ng | PR BUBBRMChODIEXNE §RE tRis BB i@y EHaimelo e, ek of the

cartridge. As it npvyes the pusher- urges the forwardnost staple through the
~delivery channefPRA#cakions the exi't aperture. The forwardnost staple is

then presented to the anvirhe aagtriagbhb@um@dyyy gﬂmgﬁjﬁpﬁﬂﬁgd novenent - .

of -5- the p is then for ut .t he anv I The syrg- igcal

. stapling act |SE8€€8W%P93W@HnﬁFP n%gﬁ gPQ&F@ ’gbdﬂfq#ﬁ%

-anvi | . Thﬁ 3b6i Nsptifbi Eﬁrangémbﬁtl)é movel @i hedtal nggazow:?y Gilong

returns the pusher to its r ted.p tIO u ermtting the next

f or war dnost stagﬁﬁ g°ﬁ€gﬁogfﬁgg dwgiﬁ ékﬁeqqﬁéﬁégﬁﬂﬂ1 q%]ﬁ?ns

way, the cart rlﬁnatl ﬁhéeﬂdrwﬁﬁmmt ataplieapfi the total charge is -
presented to the dellvery channel. The portion of the

in a common plane:in the dellvery channel ready for application. The <§E§i/

connecting channel in the area of the delivery channel
15 forms an acute angle ﬁith the storage track so that the
angle measured between the plane defined by the
connect;ng channel and the plane defined by the crowns of
~ the surgical staples.'when_they are on the storage track,
is'approximately 60°. The'forwerdmost staple of the _

- 20 total charge is reoriented from its storage position in
the staple—housing portioﬂ'to its position of intended use
as 1t 1s presented to the delivery channel.

, With the forwardmost staple pos;tzoned withzn
the dellvery channel the pusher is activated through a
25 force sqpplled by the skln-stapling znstrument to move
the pusher toward the forward end of the cartrzdge. As
1t_moves, the pusher urges the forwardmost staple through |
the delivery'channel and out of the exit aperture. The
- forwardmost staple is then presented to the anv1l, and,
30 through the contlnued forward movement of



gperation. 10 - - An enbodi nent of the staple-feeding apparatus for
: Wi th w de faSC|a staples is also disclosed. This enbodi nent operates . -
ye sane nanner as the two previously described enbodlnents but = .
di ns different storage track and connection 15 channel structures to -
Anmodat e the fascia staples. .In addition, this enbodi nent contains a

uni que staple- retaining spring to prevent premature ej ection of a staple. w

It is to be understood that the Staple- retaining spring nay al so be used

with the other, 20 einbodj ment.s’ the present I nvent| g From t he above, '
the sinplici tt}‘%fp‘ﬁﬂerr'mvﬁt e YresaRY b 0 FReeF1ESRL. . The -

staples are sicell wmmémt\/ﬁyammsndaamﬂe theckgapkd, isnd formed

~with a mni - At the sanme tine, the

appar at us ogg?rgér}fgbrf#@ﬁ)%%{%‘#‘g? é’g? aﬁ#‘efflm ent . - -6- The present :
i nventi on, as vel | as rﬂhsrsk1n+s¢aplsmgarnstrumontgeaftarrthe wi || becomne
nore reag &é%?h rQﬁQﬁhrﬁsnﬁﬂé I ption
taken in conj un[g I o W f‘le aceo yl'n gr%‘\?\nfn{:g iﬁ&” wﬁ ﬁéﬁélagure 1
is a side m:ﬂpﬁAQ&OQﬁ ?PQ&HtP?E@kq€H¢ eBe%Btf@ﬁBBHQNPﬁE EFéBeﬁt
i nvention buttgVbe pasi hwned | ma&mcmélaeli\vébyacnaﬁﬁeral shaghigg

:232&??‘322?“%“&' € G eildge R ondy, bE pndtrexsBraPLiRE0  end plan
vi ew of “the wperatipnof Figure 1. Figure 3.is an- expl-oded perspective of
the 15 qprtrldge of F”Ahﬂéhﬂo&1ﬁ£h£thCEHQrSE&#P&-EQ&&Eﬂga”d
apparatns for use with wide fasc1a staples is -also
disclosed. This embodlment operates in the same
manner as the two prev1ously described embodlments;
: hut contains different storage track and connection
15 channel structures to accommodate the. fascia staples.
' In addltlon, this embodlment contalns a unique staple-
retaining sprlng to prevent premature ejection of a
-staple. It is to be understood that the staple~-
retalnlng spring may also be used with the other
20 embodlments of the present lnventlon. .
From the above, the 31mp11c1ty of the
1nvent1ve stapllng apparatus should be ev1dent.. The
staples are srmply and effectlvely housed, advanced,
dlscharged, and formed with a mlnlmum number of moving
25 - parts. At the same tlme, the apparatus operatlon is
both reliable and eff1c1ent.




front portion of the Figure 1 cartridge with the ejec- tor spring renov
and with the pusher bar fully advanced. 5 Figure 5 is a top

pl dh view of the front portion of the Figure 1 cartridge. Figure 6 is a
transverse section taken along. lines 6-6 of Figure 5. Figure 7 is a section
t akén ‘along |lines 7-7 10 of Figure 5 and shows the pusher bar al npst
fully retracted. Figure 8 is a top plaf=view of the front half of the
cartridge of Figure 1. with the cover partially shown in phantom 15 :
Figure 9 is a top plan view of the cartridge of Figure 8 with the cartridge
cover and the staple- st@henpreseat mwmgonm @ weld jas manyh@fi dhenal
section of the t 1 Bl IR med e ejec- 20
tor spring renn%% a%ﬁEHE hﬁgaﬁiaggghgrggésfbegﬁ%% ng to aghgﬁge Figures 11
~through 14 are sen@m!m appprentr whesnsesSerence mmapier tﬁcort figddowing

cartridge of Fi gadna egdnl s t he
cartridge. Flguggés Ergugﬁk%g aPéEEE E#EF?EQPI ustratlons 16 SHow how a
staple.is foSneGrﬁM%ng§ecmn|Wblsh5un|ted skin. Fi'gure 20 is an expl oded -
perspective of a 30 cagy Qeleigoﬁybﬂ.ﬁet %3&#%@9 JfNEL HdrHriddgd the

conpr essi on springs_and suigi cal staples re Figure 21 7s a

| ongi t udi nal sevWhigh GPeﬁhEOFrSﬁb°§Uth6nP§ﬁsﬁﬁ§ daventdign dut-iwhdch 20

‘Wi th'the is_shown in association with a surgical stapling

surgi cal staples renoved. Figure 4 is a longitudinal section of the é@{}}i}

instrument shown in phantom in order to simplify
10 understandlng of the 1nventlon as shown in certaln

later Flgures. '

- Figure 2 is a front-end plan view of the

_ cartrldge of Figure 1.
Figure 3 is an exploded perspectlve of the

15 'cartrldge of Figure 1 with the compresszon sprlng and
. .surgical staples removed :

S



- ba

édditibn of a staple-retaining spring structure and 35 with the. pusher
ar—begi nning to advance. Figure 22.is a broken top plan view of the |
4 i dge of Figure 20 with the cover partially shown in phantom Figure 23
[ Abr oken top plan view, 5 partially in section, of the cartridge of” - .
' e 20 with the cover renoved. Flgur§ 24 is a section taken along lines  _
24=74 of Figure 23. Figure 25 |IIustrat S
staples and a wi de fascia stapl e for use in the present |nvent|03 tFI gure
26 is a partially cut- a ey S o]
expl ain the operation g¥§ Esgbxgc 3&n§#@n§ﬁ5&@5@%é¥faﬂfi .gure 27 is
~an enl arged \Feopbipertioncaf. Ebet Figuse ﬂhcmmamMe rej‘ecg-gre 21
W th the pus n t aglge ¢he! ur.e is a
pushgsr agpEIRG "Fehboed a nghF|gﬁr§%5¥§ﬁ qauﬁag

| ongi tudi nal section,simlar to t at he puUsher advancing -
the 20  stap?® é& aCeRAyh the delivery channel . .Figure 29 is a - -

partial - &hematic, | ongFigavei BahsS&CtbpanEn: Eﬂeﬁf@iﬁ Y frghtof tget e

Fi gure 20 car era e ejector springs an

sltgpl e-retai é%u@f E@&I gi:&ugg 1 E&Qg& &ure 30 is a top plan view of

the front half of the cﬁlqurdgﬁ J(ljas ai glrans?éraetf beﬂ:titmpd :c‘hfalwm\ﬁliongl _

phanton1 Fig S perspective of a wide-fascia staple .
SLindd 6% 26t pRgatecst |

cartridge enbo i nvention with the cover and
wi de-fasci a stapl es reﬁB%SEreF79&5e33§eP§19nstékeplaﬂongalmneatir7 |

10 of Figure § and shows the pusher bar almost fully
retracted.:_ o
Flgure 8 is a top plan view of the front
half of the cartrldge of Flgure 1 w1th the cover
partially shown in phantom. S
15 _ Flgure 9 1s a top plan v1ew of the cartrldge
of Flgure 8 wlth the cartrldge cover and the staple-
storing cover removed.
Figure 10 is a 10ng1tud1nal sect;on cf the
front portion of the Figure 1 cartrldge with the eJec-
20 tor spring removed and with the pusher bar beginning
to advance. :
. ' Flgures 11 through 14 are schemat;c
.1llustrat10ns of the front portion of the cartridge
of Figure 1 and are used in explalnlng the operation
25 of the cartridge. | : | '
Flgures 15 through 19 are schematic
illustrations to show how a staple is formed when
securlng disunited skin.
Flgure 20 is an exploded perspectlve of a
30 cartridge embodylng the subject invention with the
COmpression'springs and surgical staples removed.

- Figure 21 is a long1tud1na1 section .of the
front portion of the cartridge of Figure 20 with the
addition of a staple-retalnlng spring structure and

35 with the pusher bar beglnnlng to advance.

“exanpl es of surgical 10 skin &



cartridge.of.Figure 31 in associati.on with a surgical stapling instrunen(gé%)-
shown in phantom --9- Figure 33 is a front end plan view of the A
cartrigge of Figure 31. Figure 34 i's a section taken along lines 34-34 of -
Fi-gure 32. 5 . '~ .Figure 35 is a longitudinal section of the front
portion of the cartridge of -Figure 31 with a portion of the cover renoved - .
~ang with the pusher bar fully advanced.-M gure 36 is a partial longitudinal -
section of the front portion of the cartridge of Figure 31 with an 10

al ternative staple-retaining structure. Figure 37 is a perspective view of
the staple- retaining strRigure 28 8 q@rbraken rtepdlantview £ nthee

pusher. Wth ref ié&§¢¥h & . hede . 4 £t aghéwaoe

whi ch does' not e%?b‘%‘ﬁ'ﬁ%l%{he eat l]'?rdey%gw r_edc%{/é%ﬁ%ﬁ%g%%?on S o
general |y desi giipRAREOMO.  The cartridge basically conprises a mai.n body .
12 having a rearward end B¥qpeé F3 ais g bidken B¢ phanpview, i nstrunent 16
(a portion of which is shown i hant op) .20 _an Or War g 184for the
expul si on ahd RATAIL o’fns‘%ﬁ‘&"'ﬁ_ <R p%%.;cﬁg‘€%%€r¥gg€1§§geb§°

associ at ed w t wiztlpethencoves kiemoved! i ng i nstrunment, for exanple, those

"nstrument such ab that diLTEES A 6 RLa8keRan *EhRentaLdng FPEEEL . o
4,204, 623. . Def24r2t 0 f HFigu®® 23 n body 12 is a stapl e-housing or staple--
.storing portion 20 which ppqap@PisdiiPustpates ekamplesyosf savgjcaal
Dl S S ek atapies and a wiad Fhstfa' BEaPll®For H8eS1APLRRS O N
portion 20l@&ontSkiR staples and a wide P _ |
o ' present invention. '
| | Figure 26 is a partially cut-away plan view
of two touching staples used to explain the operation
of the subject invention. ' S
15 ' Figure 27 is an enlarged view of the front
" portion of the cartridge shown in Figure 21 with the
pusher advaﬁcing the staple out of the cartridge.
o o Figure 28 is a longitudinal section similar
" to that of Figure 21 with the pusher advancing the
20 staple through the delivery channel.
o Figure 29 is a partial-schematic, lon914 .
tudinal section of the front portion of the Figure 20
cartridge to show the operation of the ejector springs
and the staple-retaining structure. .
25 ; Figure 30 is a_top'plaﬁ'view of the front
half of'the cartridge of Figure 22 with a staple shoﬁp
in phanton. _ . - . _ :
Figure 31 is an exploded perspective of a
wide-fascia staplé cartridge embodying the subject
30 inverntion with the cover and wide-fascia staples
removed. | | . |
' | Figure 32 'is a side plan view of the .
cartridge of Figure 31.in_association with a surgical
stapling instrument shown in phantom.



torage or guide track 32 for orienting the surgical staples.sa that

\ rowns or crossbars 34 (Figure.4) of the staples lie substantially in

't ame plane. A spring arrangenent 36, contained within the.min 5 body

- 12, constantly urges the total charge of staples in a predeternined '
~direction toward the forward end 18 gof_the cartridge. An exit aperture 37 _
provi des a neans by which the- surglca staples may exit fromthe main body w
portion. Associated with theexit aperture 10 37 is an anvil 40 that |s
"used to formthe stapl Béguset B3yisxat front endapdame view@f tdecartridge.

dellvery chaqgﬁﬁtggdgenaflgggukg ghe main body 12 provides a passageway

t hr ough whi ch e staples no one at a tinme, on their may ‘toward the 15
anvil. Fzgure 34 ia #heegsippe tekema M ang diness M3thne -
spaced fronlagg gy %zally parallel to a plane defined by the crowns 34
of the staples 30, as they -are.stored_in the staple- hou5|ng ortion 20. A
connectinggchannel 44 Béggen3bndsseolongdtudinal; seqtion the: fratery

channel 42 pr S aafueﬁgs € a SureNs sgﬁﬂkp ion 20
to the delive ﬁzgﬁaﬁne for teﬁg gggsggggto?ﬁt he surlg calégﬁb?pl esquz;f

Mbunt ed wi t hi bBe heowernremayedoandcwith her Pusher har fnliy wmed 50
whi ch responds to a fopg apsbl ¢d Qmeﬂalr dSnditudihaln sestic ¥ Wwhi ch
|

i s shown-in phantom of skln Sta ng instrunent .16-to advance a staple

through t he d%\‘?v%??nthEﬁﬁEF-°ZIZ°§n§hGuFa€1trtiﬁQeeﬂft Figame 3 withan

formati om@boyi t@fnatihe 3e¥pledPetWininipistrudtiire.cference to Figures 4
~and 7, the stapling apgaratus gaslcaH erates i'n theékﬂlomﬁn nanner -
The stapl es, under theFuBYrRg3dr 1ene 9&?&&%&@’&%1" 3dhe kA

array 38 al onﬁeéélmhaesﬁkaeweet bEC b‘:.%%r@QGairﬁ ddap'draﬂiafrgedﬁn Gm@
- pusher. o _
' wzth reference to Flgures 1 through 19,_a staple
15 cartrldge which does not embody all the features requlred
by the 1nventlon 1s generally designated as 10. The
cartridge bas;cally comprlses ‘a mazn ‘body 12 havzng a
rearward end 1l4. assoc;atlng with a. Skln-stapllng
_ 1nstrument 16 (a port;on of whlch is shown in- phantom)
20 and a forward end 18 for the. expu1s1on and formation of
surglcal staples.' The cartridge may be assocxated with
a permanent sklnpstapllng lnstrument for example, those
disclosed in the_prevzously discussed prior patents, or
- a dispoeable instrument such as that disclosed in the
25 aforementioned U.§. Patent No. 4,204,623. Defined
' within the main body 12 is a staple-housing or staple-
. storing portion 20 which is adapted to store a plurality
of surglcal staples 30 1n a linear array 38, one next to
‘the other. The staple—storlng portion 20 contains a



t he. connecting:channel 44 so that the formardnnst staple 30a is presented
to the delivery channel 42. The connect- ing channel 4 defines a plane °
which is substantially 5 normal to both the plane defined by the staple
crowns 34, when positioned on the storage track 32 in the staple-housing

portion, and the plane defined by the deli very channel 42. Under the :
urging_of the spring arrangenent 36, thg {grywardnost staple 30a of the 10
array 38 is reoriented fromits storage position (see, for exanple, staple
30h) in the staple-housing portion to its position of i ntended use as it is

presented to t@t&!@& & S5y @dit?déletrd@k S!tborheriéﬁwhdnﬁhe sueglieal

positioned 15 very chann s acti - vated

ﬁln t he_de gﬁ 2 #
by a driving fcﬁ ¢ 3y the ?ﬁ?ﬂ§§ Bﬁrcrgﬁ ?rﬁhé sk ﬁgyfﬁpﬁlng
i nstrunent 16 tafrtheestaplesk&aetsuhsﬂantralbym&ndthedsaﬂeoplahe.cartr|dge

F 10 h t stapl
oty ough « nek FRr By SErrdddefedioie Potlidinel i in FbIRRIEDS] Stale
formardnnst5stehﬂd¥|l21fﬂ&ﬂuﬁtﬁﬁthéﬂrﬂesthbeatota14gha§9§ thsﬁﬁgﬂeShe .
conti nued for Wa{lﬂ féﬁ@ﬁeﬁﬁ:.ﬁ@& @1E868¢1ohStbWEPd! eheedorRarl kha anvil.

g?apllng operaIleP rEk%r%gPF%Q Ségﬁ;£ﬁ?§£iFsgPGFtﬁgéegggggg%h gs?glgure
- ZVI)t hlt Eutshepgremu/éeam W?rf]mm ﬂ&é\r/]@uﬁ?bd 1sstap meaohayOehﬁztgiroml tneflhat
t he t opnost st ?Jelyslg% rﬁé’éﬁh%%tl négﬁﬁﬁﬁﬁggd ﬁlgbg#‘gséﬁlg éﬁﬁg%uﬁﬁsher 50 -
by spring Hyst €317 3bs canl ameil n4@rthatnissusetdetor foam the stapiesdaa ng the
,522”&F|ftégﬁie°&?ﬁ$ Qfgs nérAEtéoe%ﬁgt“?EBmtEﬁepB§9E£163€ staple crown
delivery channel 42 contained in the
main body 12 prov1des a passageway through Whlch the
staples move, one at a time, on thelr way toward the
15 anvil. ' ~~ The dellvery '
' channel defines a plane spaced from and substantlally
parallel to a plane deflned by the crowns 34 of the
_staples 30, as they are stored in the staple-hou51ng
. portion 20. A connecting channel 44 bétween the stor-f
20 age track 32 and the dellvery channel 42 provides an
" unobstructed path from the staple-hou51ng portion 20
to the delivery channel for the passage of the surgi-
~cal staples 30.
Mounted w1th1n the maln body for rectilinear
25 movement is a pusher 50 which responds to a force
' supplied by the thrust bar 52 (a portion of which is
shown ‘in phantom) of the skin-stapling instrument 16
to advance a staple'through the delivery channel 42
and out of the exit aperture 37 for formatlon about
30 the anvil 40. '
' With partlcular reference to Figures 4 and
7, the stapling apparatus bas1ca11y operates in the
"follow1ng_manner  The staples, under the urging of
the'spring arrangement 36, move as an array 38 along
35 the storage track 32 andgas'a total charge through




to bring the legs to their uppernDst p05|t|on wher e - .12- they lie

lel to delivery channel: 42. Thus, when pusher 50 noves sufficiently.

|l ow staple 30a to nove upward into del | very channel 42, the I egs of _

staple 30a will lie in the plane of delivery channel 5 42. In this way,

- the cartridge is ready for another stapling. operation. Al though the -
‘rotation of staple 30a by pusher .50 is Mestrable, it is not critical to -t

proper operation. Wth reference to Figures 1-19, the details 10 -of the

structural elenents constituting the cartr,idge now be described. As -
best- shown i fﬁﬁ q" qﬁ%ﬂ‘ﬁ‘%cﬁf} 80 Jfh3 ewé%r BOSbasically .
conprises an seua@ﬂ@atam ﬁ@pmmeéko tyhpe odelwwechénnelsmmbl e plastic -

such 15 as a. pol ycarbonate 'or a polystyrene, and an e@ggﬁ%&q?ﬁ ver 53
typically nmade froma suitabl e metal such as stain|ess “body

menber 51 defingechamnelondt -defiines:|a pkanendhich sisicsubstastiablyss, each
f which i
0 | chsconbirgmt R BottPak Piae %éﬁﬂ@%dgﬁe'stééggpeggmgpo” 1 ons

62. The cover, viewed I Cfosssection, Is ge i ncl udes
“a pair of |oRdit¥hen pasitioned amEheistoxage ahd 8. theach of the

wal | menber s stapla-lousime p‘dm&s fﬁxd\/ﬂtlfél pﬁn@edéfmed%;?%hén an |
assenbl ed cogd .. on. tﬂe f| ge 3, te W Ih g rresgorqdl ng - :
cutouts 58 i ellﬂ‘é'eﬁyd *5 Qﬂ a‘pt'g}%% 0-8%8 FRGIDBhe fi ngers
press up agalau:s:tangemdm:d%, Gﬂxmrfbrw&mmdwt staple 302 ofvtheto the body -
D5l 3o, dbad e 3% bediedtld, Aon N@stdEnde BodEORER OL O A 1S
cor respondi ngsest.odormxamlwa Stapke 130le), imsthe Sml%vb@usmgurt her
ensure proPebdftﬂdHJﬂﬁ its posrtlon of intended use as it is
__presented tu the dellvery channel 42.
, With the forwardmost staple posltloned _
15 within the de11very channel, the pusher 50 is act1--
vated by a drrv1ng force supplled by the thrust bar.
52 of the sk1n-stap11ng 1nstrument 16 to move the
pusher toward the fbrward end 18 of the cartrldge :
(Flgure 10). As it moves, ‘the pusher 50 guides the
20 forwardmost staple 30a through the dellvery channel
_and out of the exit aperture 37. The forwardmost '
staple is then presented to the anvil 40,;and through
the continued forward movement of the pusher, is then
formed about the anvil.
25 "~ The skln-stapllng 1nstrument 16 after
completlon of a stap11ng operatlon, returns the pusher
to its retracted position (Flgure 7), thus, permitting
the next forwardmost staple 30b to be positioned within
~ the dellvery channel. With reference to Flgure 4, note
30 that the topmost staple 30a in connectlng channel 44 is
blased agalnst pusher 50 by sprlng system 36 and the
1nterven1ng staple crowns 34. Thus, during the return
stroke of ‘pusher 50, friction between the pusher and
staple crown 34a w111 cause staple 30a to be rotated
35 to bring the legs to thelr uppermost posltlon where




t he cover -and -body menbers. Defined within the body nenber. 51 is the 35
‘lrongi tudi nal Iy extending staple-storing portion 20. -13- As best see
Fi gure,6, the staple-storing portion includes a storage track 76 defined by
a-top channel portion 78 integral with a pair of spaced apart side channels

portions 82 and 84. The storage track 76, 5 formed in part by the storage-

ttaick cover 107, is dimensioned so that uhe-staples may be received therein -
with the crown 34 of each staple 30 being in the top channel portion 78 and -

a leg 86, 88 of each staple being in one of the side channels portions 82, '
10 84. The tthey dherpersilelapocdeldveryr channedi #2.he Tusaghen ack in,

~a linear arraypugherney! el utisieiently 10 o ;maanst d igth £ S

configured so that the crowns or.cross ars 34 qf the st ap es |1 e substan-

tially in the Ba¥e ppyazd inkor deild veryychannel, 4 legsoqfjustrated
in Figure 25. stapmaeaeabwdmenheSQn n-Jne @tleaxebarf aemare&qbaﬂﬁimal ly - -
straight. m§¥ crossbartﬁﬁul Isgﬁﬁfnd sli gﬁtl out rd as in

stapl e 30 |ghg §F§%F e Fﬁlgures 3
and 9, defu nedszaplmgt bperaitdonody Aldhiossgh the [rortaitrion mai Iqta@dteandu ng
orarner porti o202 g@cggshgwﬁa”ﬁ“ﬁes'img{( %J' Kﬁgi’fo?. Idazlzl'tt‘llg'r n%lnat es ne.ar

channel portions 8 torage tra
t he rear- mardPEBPPFoﬁPGFaﬁﬂe wal | 25 94,

- Positioned within the bOW&thSréf@bh@@ t@omr ssqa.r]_gs,prtiw di-ﬁ:all@e end
g{hgreeﬁg resagon sprl bué; u agalnst tgﬁ:trgns a;a g% and_the
agai nst. t he rma &&mtu:h.dgeew’iﬂ.lim behatepcribed s ay 38
As best shown in Figure 3, the main body 12 of the
cartridge 10 baslcally comprises an elongated body
member 51; typically made of'a'suitable_plastic such
15 as a polycarbonate or a polystyrene, and an elongated
cover 53 typically made from a suitable metal such as
‘stainless steel. The body member 51 defines two longi-
tudinally extending sidewalls 54 and 55, each of which
' contains three spaced cutouts 58'which define ledge
20 portions 62. The cover, viewed in cross section, is
| generally U-shaped and includes a pair of longitudi-
nally extending wall members 64 and 65. Each of the
. wall members contains three cutouts 68 which define
fingers 70: In an assembled condition, the fingers
25 70 mate with the corresponding cutouts 58 in the
 side walls 54, 55 of the cartridge 10 so that the
fingers press up against the ledges 62 and, thereby,
secure the cover to the body'member. In addition,
each side wall 54, 55 of the body member 51 contains
30 a wing portion 72 near the rear of the cartridge which
‘mates with a correspondinc"cutout 74 in the sidewalls
64, 65 of the cover to further ensure proper matlng of
the cover and body members. ' o _ —
Defined within the body member 51 is the
35 longltudlnally extendlng staple-storlng portlon 20.




reference to Figures 3-6, and 9, the guide nenber, 98 rides.in the
rage track 32 and. includes a staple-touching portion 102 which, when =~
wed in cross section, closely resenbles the outline 35 "of. a staplq
The gui de nenber al so includes a spring- -14- “touching portion *104 which-
recei ves the expansion force of the Congre55|on spring 96. Wth this -~
arrangenent, the guide nenber 98, undé&r 8he urging of the spring 96, 3 -
applies a force to the rearwardnost staple 30m which 5 in turn transfers

the force to aple Qk. .an to cause t.he entire array of - .~
staples to ég B§g§ nb§n Eﬁg%xfog A%QF%? BAFELD on ¢ owar d
the forward ekncledes ahstoragel dtgackO?GAdelfe.md byust tapedthandeélgur es 3- 5,

‘the top 10 3{.&3 9§ ’iﬂ%ep@ ﬁgﬁa}rﬁ gélfsé\notggas?%ge@% arr_q;clgl ver 107 in

- place, defines a planar sur Ry o4 Sstantially

parallel to tﬁbagﬂﬁlﬁgBOFFAQRSSQZ #nd £dp sTheasdorageshrask M6 oughout

the entirs | efgiRedl ihhpaeer b @.ﬁe EQo&&@e \Mrtab:kt kRvier 07,5 ig rior surface
110 of the coyer 53, .delines hannel '42 and ,a congruent pusher

channel 112. $imepgienedsso 5 eFaF'?Hdb% &eceived he inte- rior
surface of whtherebntwibht thei crdwfu B4n9ft eaclcisitaple Grabedng!dmnd a

cond raise ego or: urf C ontri butes .in’
nglnlng thedgﬁéher ﬁanne llkggt Zg ?%?'géfW@@%Qéﬁ h'117 whi ch
i s occupi ed bgtépbetbelagr1ngone4ofSNhe|seds ‘Cchannelsoportidonuids staple
30 in knpyn nggnerrRs tBﬁait éfh gsnsff%%ab&a@ Gige s?:’&'rtedagﬁrﬁﬁt:lrr? the The

delivery 25 hannel : S con ured to recelve a sin apl e 1n an.
| st 13 oo the

orientation s ?ﬁﬁgetﬁEaE ohR 841inear,arrayscpone; nexte tooithe Pter116 of
the pusher SOThéttophehhngel8poréfonf 78Ness conlfi gitel doHate thiey vard end

18 of the crowns or. crossbars 34 of the staples lie substan-
tially in- the same plane. Sultable surgical staples
15 are rllustrated in F;gure 25._ In one embodiment 30,
‘the crossbar 34 is'substantially stralght. However,
the crossbar could also bend sllghtly outward as in
-staple 30' or sllghtly inward as in staple 30“ _
W1tb reference to Flgures 3 and 9, defined
20 -w1th1n the -body member is a 1ongltud1na11y extendlng
bore 92 which is spaced between and substantially
parallel to the s1de channel portions 82, 84 of the |
storage track 76. . The bore termrnates near the rear-
ward portlon of the body member in a transverse wall
25 94. P051t10ned w1th1n the bore is a hellcal compres- :
sion spring. 96. One.end of the compressron spring
abuts up agalnst the transverse wall 94, and the other
end of the compre381on sprlng constantly urges a guide
~ member 98 agalnst the rearwardmost staple 30m of the
30 total. charge or array 38. :

- With reference to Flgures 3-6, and 9, the
guide member 98 rides in the storage track 32 and.
includes a staple-touchlng portlcn 102 whlch when
viewed in cross sectlon, closely resembles the outllne

35 of a staple. The gulde member also includes a spring-



cartridge.(Figure 8). The exit aperture 37 is provided 30 at the @
t/erm nation point of the delivery channel 42. Al'so formed on the cover 54
near the term nation point of the delivery channel is the anvil 40. Wth
continued réference to Figures 3, 4 and 8, the pusher 50.is an el ongated
substantially planar 35 menber which has a bottom surface 121 which rides -

- al\gng -15- the top surface 108 of the Jdy nenber 51 within the pusher
channel 112 and a top surface 122 which presses up-agai nst' the interior
~surface 110 of the cover 54 which defines the pusher channel. Near the

rearward 5 eltnbul:hixrg pdmt:;nmﬂdm sthich xeteines rtheiexpansion  feraes,
whi ch d
ich is adapt g strurre %p\iee)é oif! %ﬁg&r}%ﬂ?@ 6w fn 181 d NirSdndahed?, of the

skin-stapling | ongi extendi ng rectangul ar cgéout

128 in the rearthe guisle imenbegn %, tlmd%v‘@%e Jrging | Qf sthe SPEIRIsO1o the
driver portion gl jauigf frd&rwgs& ﬁﬁte FeHredrdiics©f s tdsle kiom swlabth ng

I nstrunent when the cartrid 10 J.s positioned.therei r dnost B
region 116 %f tife SHEEhITaH €° e?%l\'%el}‘ gp%%ﬁ#hg a pair
of 115 tines khd so\vmesto scmxse ruregenme arrhy, of hetaples tefine

V- shaped groov 3 t .g%ﬂ e Les
during the st aglf ﬁjgﬁﬁ% er a{W%éf%rx é)eéfson fﬁégrdefgggl ai ned
bel ow. Wth refmrcundmwumm mal;@ eme1$|m§stlzezcs¥t¥h€920 - pusher
~element 50 are spaced apyd wpe Qgegi.s,f»ghm t6p staple

30 around the anvil,k 40. Nbre partlcu en the tines
is noni nall9 e@eAFtien tofe heithedy '?ﬂ&’%ﬁﬁi p‘ﬂ: t#‘eﬁagﬁe HAGkefaVeE: t he
staple wire. .07 in place, Cadefinéscaplanahestefaceal 08nwhicht isf the
storage track 32 aloseé hfrgn? ngg&t '@séa&?fghé Q@effel to the storage
R track 32. The top surface 108 extends throughout the
entire length of the cartridge 10 and, w1th the 1nte-

15 rior surface 110 of the cover 53, defines the de11very
channel 42 and a congruent pusher channel 112. ' The
cover- 53 contains a first raised area 114, the 1nte-
rior surface of which contrlbutes in deflnlng the

_ delivery channel 42 and a second raised area 119,

20 the interior surface of which contrlbutes in defining

“the pusher channel 112. Raised areas 115 defines space .

117 which is occupied by ejector spring 164. Shoulders
165 in cover 53 guides staple 30 in known manner as the
staple emerges from the exit aperture 37. The delivery

25 channel 42 is configured to receive a single staple in
an orientation so that the crown 34 presents itself to

' the forward end 116 of the pusher 50 with the legs 86,
88 of the staple 30 fac1ng the forward end 18 of the
, cartridge (Figure 8). The exit aperture 37 is provided

30 at the termlnatlon p01nt ‘'of the delivery channel 42.
Also formed on the cover 54 near the termlnatlon p01nt
of the delivery channel is the anvil 40.

' with continued reference to Figures 3, 4 and
- 8, the pusher 50 is an elongated_substantlally planar
"35 member which has a'bottom surface 121 which rides along



tm[)n nates at the delivery channel 42. The connecting channel provides an
¢ tructed path for staples to pass fromthe staple-storing portion 20 to
tNoe/del i very 30 channel 42. The connecting channel 44 includes a

crown- gui di ng portion 142 through whi ch the crowns 34 of the various o
stapl es.-are gui ded during their passage to the delivery channel. The =~
connecti-ng channel also -16- incl utie® sTde passages 144, 146 which- al'l owe

free novenent of the | egs 86, 88 of the staples during t heir passage to the.

delivery. cha As sho 5 n; 1 SI o '
. crown- gui di n}%ﬁo ai‘roeé %{hg? 3? g*é“%'{‘e% a‘ﬁa t%ﬁ nove as a .-
tlzéall\hchargepdsher rchaxi’tai c‘kihheandrg 'ocbmrmu'faﬂdecbzrz)rwhnshapresses porti-on ..
erein Bisq_s rﬂ?& ri ng
portion 20, }@ea%aﬁ sﬁ%stgn I'a JFCF"S %?’F-fg@%t por?‘f‘gﬁh§5€&/\§ QI eads to
the delivery Whighdefines the pushexr <hannel. p| dﬁh@néﬁab‘ya-}'ﬂe straight

Phe planc def e *M‘“‘Zﬂ*cér ff%ﬁ?;? 14 & etberapseeliingopogedogtl ar (0
stapl e-stori rgpor"{tii/ %s‘?%rﬁ?%ﬂ-vep@il ef 1‘6?~ES|LP9'tgftﬂg ol ane

defined by tlmaelihmmt/ h&m@loﬂ&helskinﬁstapbaquﬂmﬂmhentd bx the.
ettt ar ) PSRRI A ihd et QRACI AL Kb POLOIRR 0010 )
Wth referendde c:ea:gtam; portion 1330 opfrthe orovert ¢ prayideg apparatus in-
gggr;?rgy d?%geiéuds er e m@"fﬁéf)%ﬁ%{%ﬁeféo wﬁfehr%géaélé?:t?glr:/vg?d end
116 is rear\/\di#aﬁt thﬂﬁm’-kﬁ g!%lpﬁl'é’- 3Pl 1Rg cinsirum eWt“h?He Bsher in
this positi OItaztﬁﬁdge 10 is positioned therein. .
' The. forwardmost rng.on 116 of the pusher -
'element 50 is generally U-shaped, def:l.m.ng a pair of
15 - tines 132. " As best seen in E‘:.gures 3 and 8, the tines
def:.ne_ V-shaped_._grooves_ 134 as _chamf_er_ed edges 135 to -
best guide the staples' during the staple-discharging
operat;on, for. reasons which are explained below.
_ with reference to Flgures 11-19, the tines 132 of the
- 20 pusher element 50 are spaced apart a distance des:l.gned
 to properly form the staple 30 around the anvil 40.
- More pa_rt:.cu_lar]iy, the _d:.stax_;c_e he_twee__n the tines is
nominally equal to the width of the anvil plus twice
the diameter of the staple wire. -
25 - Connecting w:.th the termnat:.on po:.nt of the
: storage track 32 is the connect:l.ng channel 44 which
terminates at the delivery channel 42. The connecting
channel prov1des an unobstructed path for staples to
_ .pass from the staple—stor:.ng port:.on 20 to .the delivery
30 .channeil_ 42. _' The connecting channel 44 includes a
. crown-guiding portion 142 through which the crowns 34
. of the various staples are guided during their passage
to the delivery channel. The comiecting_ channel also




of a di sposabl e cartridge, at which tine the driving Iug 61 of the thr

bar 52 30 _engages the driver-receiving portion 126 of the pusher (Flgure-
- 1). The f or war dnost staple 30a is i-n the dellvery channel under the urglng :
" of the spring arrangement 36. Wth the staple in this position, the

s¥d n- stapling 35 instrument 16 is ac+iléted so that the thrust bar 52.

-17 - causes the pusher 50 to drive the staple to and around the anvil 40
as shown in Figures 11-14. The pusher_el enent 50 npves_forward fromthe

posi tion showinelydesreide passages k4, 146 whigheablowofresnt acts the

anvi| 40 (Fi gyidveidnt (be ehériégbeseg oyl dedehy shapyeshanedngurface 134

of the pusher ting 132. ed, | ure e pusher“is driven to
the left; and, thﬁ&EuReF%ﬁG?rép e@%flﬁﬁrYncﬂﬁEn?ines 132, staple 3.0a is
gui ded mhile'being bent 10 around the anvil. After the pugBeshewanent has

e S A e pLaD. b M BRebdToR0708, RS Rekin b IndopoRtl [
surface 135 altm 2 caxe rguchrthatothe skaples anet freet #ipl move ast the
poi nt's re”DtE*érfﬁt%Eggﬁﬂﬁghcéﬂ éﬂnth'?héﬁeaﬁnecﬁﬁﬁ réﬂﬂhh@i gai tia

bending force is re e St It on shown in

Figure 14, tFKFQRQEE$@Ff%rGEIY%ddBQEHlPPoﬁﬁghﬁhSHFéP tb@ skapdescaxen of
the chanf er tOrééewéue&smehe edx B thb\/\gtaplebgtaﬁﬁgopor'&iohuquup of

BEHEN e i e ECHRRELA 160, PBLSs’ R18, L "
posi tion, the'bmatheedellvery channel 42. -As can be seen, the plane
- defined by the straight portion 150 of the connecting

 channel 44 is substantially perpendicular to the plane .
~ defined by the.crowns 34 of the staples 30 when in the
15 staple-storing portion, and is substantially perpen-
- ‘dicular to the plane defined by the ‘delivery channel
42, In turn, the plane defined'by the crowns 34 of |
the staples 30 when in the staple-storlng portion is
- substantially parallel to ‘the plane deflned by the
- 20 'dellvery channel o : |
' With reference to Flgures 11-14 the
'operatlon of the stapling apparatus in the cartridge
will now be descrlbed._ Prlor to the intitial stapling
operation, the pusher element 50 is located so that
25 ~ its forward end 116 is rearward of topmost staple 30a
(Figure 10). With the pusher in this position, the
cartridge is inserted into the skln-stapllng instru-
-ment 16, in the case of a d1sposab1e cartridge, at
which time the driving lug 61 of the thrust bar 52
30 engages the dr1ver-rece1v1ng portlon 126 of the pusher
(Figure 1). ' ' '
The forwardmost staple 30a is in the dellvery
channel under the urglng of ‘the spring arrangement 36.
o Wlth the staple in this p051tlon, the skin-stapling o
35 1nstrument 16 is actlvated'so that the thrust bar 52

Qartrldge IS rnserted into the skin-stapling instru- ment 16, in the- C3§EEE;> :



-

2%5 substantlally rect angul ar and has its points in close proxi mty.: Upon
. pl eti on of a staple formation as shown in Figure 7, the ejector

'springs. 164 conve- niently release the staple in a known manner. \Wth
reference now to Figures 15-19, the 30 formation of the staple with !
respect to the skin will . be expl ai ned. I?e external skin of the patlent o
shown at 160 and is split-at an |nC|S|on The function of the -
cartridge 10 in association wth the skin- stapler 16 is to securely fasten

two segnments of e, n [ neat | |
- and securely, TR ?&?s@ ?’ﬁ%?wg‘?g’éﬁ%?f‘@igeﬁ %&thgirlgdlga Ke
~front end 18(ﬁheranﬂzit40cﬂﬁaﬂhPV% o Bigysenslilrhd. skin 160 of the 5

patient, covering the | nghé | plahdf cELheRer SY BOTes Fogwadd Ebomatliel 40 is
- centered with respect tq € | NncLs '

on 16 f
‘skin-stapl er RPSLLIQN | SHERY uan%l‘lm’éef)ufﬂe iﬂe Lﬁga ﬁgaP:'-S forvvard
stroke. \#ien 3¢e leﬂsenanﬁﬂlrcachssgﬁﬁe 12h¢ thet stapaeehemlge

foruard otap! cxifded Bt SR 10sREpEN EhETpce T3aPE Ehe pURREL ills |/ <!

fromthe cartrl3guetksomghenheddnnltbeyftgunﬁelthe Rﬂ&hsrliésdgéﬁﬁnuntlllt

contacts the yiindSieetd add SBeRub SEOHHE tinsebs 185if tuee, |1 I e
a ertes T he SKin

seen that the S | of - ,ent, I.)n Fpgure 17, the
staple is showﬁlm%g|h£2ngstép t3An %ﬁeggkﬁﬁd Whliﬁlbeﬁﬁglb - the stapl e
is formedgs d@f&ﬁweenébeﬁem.t hageegethet puEhEh‘r elédentOhas The

ShapeCi Tust taReSe pl BELY ! (208 BEAbIS RAKey Be”BraRY Fh%aéfzpwe
with respect t:tntmaguneuz;igsuushemgu guEdgdrbylzthe V-shaped
- grooves 134 of the pusher tine. The ‘chamfer surface
-135 allows a bendlng force to be exerted on the staple
15 at the poznts remote from the anv1l 40. In this
| manner, the requlred 1n1t1al bendlng force 1s
- reduced._“ | . . _
_ Once the staple is 1n the pos1t1on shown in -
Flgure 14, the bend1ng force is moved from the outer- B
20 most reglon of. the chamfer to the 1nnermost region.
However, because of the bulldup of 1nert1al forces,
bendlng is Stlll easzly accomplzshed. The pusher
element 50 advances untll it reaches the pos1tlon
shown in. Flgure 14. In this posltlon, the staple is
25 substantlally rectangular and has its p01nts in close
proxlmlty. Upon completlon of a staple formatlon as
shown in Flgure 7, the eJector sprlngs 164 conve-
niently release the staple in a known manner.
with reference now to Flgures 15-19, the
30 formatlon of the staple ‘with respect to the skin w1ll
be explalned. The external skin of the patlent is
- shown at 160 and 1s ‘split at an incision 162. The
function of the cartrldge 10 in assoc1at10n with the -
: skln-stapler 16 is to securely fasten two segments of



Eu;lng t he. forward thrust of the pusher elenment 50, 25 ~ the tines 132
tpe pair of spring fingers 164 out of the staple plane. After the stapli
operatipn is conplete and the. pusher begins to return to its rear position
(Frgure 7), Springs 164, associated with the anvil 40, serve to eject the

staple fromthe anvil. 30 The skin is thus fastened and is free to expand o

toward the crossbar 34 of the staple (Fegl8e=19), as may happen during

post operative swelling of the tissue. As illustrated in Figures 9 and 10,
the spring actuated gui de member 98 will not turn or flex 35 to enter the.
connect i'ng. chanelsinsandhte maintappl phef fastened pegiptionisneatily: and '

Accordingly, !hgebagblyeyesaragispteatacengyhad1ing peaeassing channel 44
willl not be fed .to the del |veréBc anne his | m nor ﬁctlcal

si gni ficance. One coul d A8afl® véPaFlﬂﬂﬁﬁy1§ta szFﬂn§ e .
posi'tions so theheatarttidge soaﬁbeheadeagadnsndthepekhnd1suouEVthe t he

mmterial 7o MAELeak CREetHd FRSUihegsloy, MBRh BESBRIIE posim ch o
| 'east .50 and cohtenedblyhasanumy 49 38 cenpevedcwitberespectidodthehi s
number is nore y6H! 962¢ U$RE ‘ArasElBarakh Etrﬂhﬁabkﬂhﬂﬁiﬂgﬁ & vantage

Therefore, -the %em/sta | es”whi.ch cannot be expel [ ed present
" what soever . VVt%Gere?EFEEaFSdFl39@e§h90P95h35 EIGPGPFeéoePESBPﬁe#¢521O of

‘the subject inveptwapdetroRe\W bwhéh tﬁespﬁsheé elﬁheﬁtnsa &bﬁbh%% to those
preV|oust esc bed bggr the sa ref.erenc

and on
diff erences BcCantegtsagearn e fOTHR nF%Pgi aépéaFFy Igp to the
above descrlbedbeaeyecﬁgd.lnTheeppsherscontatts theplfdérstostapl2) @stion

20, a delivery ghagppeln’fighrBUiBer 4Ha"PaknbE” etehint theh Whpeid! 2
connectlng channe 4 %h
the staple from e cartridge through the dellvery
. ”channe1_42 and drives same until it contacts the anvil
15 40, as shown in Figure 16. In this figure, it is seen
that the stapie pierces the skin of the patient.
In Figure 17, the. staple 1s shown beglnnlng
to gather the skln. In_thls p051t10n, the staple is
- formed as descrlbed above with respeet to Figure 13.
20 The staple is then completely formed around
the anv11 40 so that it takes the shape 111ustrated in
Figure 18. ‘The correspondlng position of the staple
;with respect to the cartrldge is shown 1n Flgure 14.
_ During the forward thrust of the pusher element 50,
25 the tines 132 move the palr of sprlng fingers 164 out
of the staple plane. After the stapllng operatlon is
complete and the pusher beglns ‘to return to its rear
position (Flgure 7), springs’ 164, associated with the
_ ‘anvil 40, serve to eject the staple from the anvil.

30 ‘The skin is thus fastened and is free to expand toward
the crossbar 34 of the staple (Figure 19), as may
happen during postoperatlve swelllng of the tissue.

'As illustrated in Flgures 9 and 10, the
. spring actuated guide member 98 will not turn or flex
'35  to enter the connecting channel 44 when the supply of



,iﬁ§§eehces are the spring arrangenment 182, and the positioning and.

con uration of the connecting channel 44'. As shown in Figures 20,. 23

-an 4, -a pair of bores 25 170 and 171 replaces the single bore 92 of,the
previ ous constructi on. Cbhtained within each of these bores is a helical -«
conpression spring 174, 176. By this arrangenment, a nore uniformforce may -
be applied to the array 38 as the=¥®aples are ejected fromthe cartridge '
210 and forned 30 about t he anVII 40. In the enbodinment, as illustrated in .

Figure 21, thg ;g 4ﬂcc69&ﬂ§829,etﬁé“laﬁﬂdse%érﬂuth t he
st or age track 37 S0 that t'he an [e A~ neasuredez tyween the plane
b

defi ned by ttﬁ?%ﬁ%ﬁ%d???&?¥h%ﬂn aﬁﬁnPﬂStﬁpﬂnShGEPPﬁe widdonotohes 34 of
togr aee” CTheped E6Wn8 e Divibp hanges. | r"ﬁtf;%sa”tvﬂt‘t“’fe pouia,
. F?SL??SZG ¥ nege -t HRE fS?Hggd%BQFHE?XﬁFEi grmmy  §ta) fs gﬁb actual -
magni t ude 5)f the mepaérdfbﬁs NocEh&Y AR YeedRlr ytaplele areaged e
radius Rrelativ 0 st le wire ¢ ane% sand wi,dt h W of, conn c%hg%
channel 44 ﬂﬁ?eliEQW1l Yefe - gp}g pPEPeLPEYPERSLVE, AR
succeedi ngl y dwwetheinpdmn moeenéeonmaﬂcuafinér hateialed Ta rmve
earnardly & GAGENSE AL e pllohalica QUE0ARL SEENCRALT Oh BT
of the upper ﬁalé&sﬂ%GlanaecwteivahﬁyuasRnahyths Bﬁ\l\lsltapu.elsl can deses
N hae bedh (R na B CPSREF oia Pers bHAR- WS PpHEed R AuboRs
. occupy the 2&ﬂjxxurgitahgprbeedareé4 ThéneferQObthelEehestapde&bwhlch
rotated to be,g a;%?r@)‘be”aé Ld1P843) :':Sseﬁe hae S'adt’r%{u%age whatsoever.
- With reference to Fzgures 20-30, a preferred
embodzment 210 of the subJect lnventlon will now be .
15 descrlhed Elements slmzlar to those prev:ously described
~ bear ‘the same reference numerals, and only the differences
w1ll be discussed. :
Thzs embodlment 1s baslcally slmllar to the above
descrlbed cartr;dge in the prov1s;on of a staple storlng
20 portlon 20, a dellvery channel 42. a pusher channel 112
- with pusher 50, and a connecting channel 44'. The major
dlfferences are the sprlng arrangement 182 and the
positioning and conflguratlon of the connectlng channel 4y,
As shown in Flgures 20, 23 and 24, a pair of bores
25 170 and l7l replaces the slngle bore 92 of the prev1ous
constructlon. Contained within each of these bores is a
helical compression sprlng 174 176. By thls arrangement,
a more uniform force may be applled to the array 38 as
_ the staples are eJected from the cartridge 210 and formed _
30 about the anvil 40.
' In the embodzment, as 1llustrated in Figure 21,
the connecting channel 44' forms an elbow bend 178 with
the storage track 32 so that the_angle A



- * o
channel 42. - This ensures that staple 30a, in the dellvery channel , mnlzzééé;)
héld in the desired posi - -tion ready for nmovenent toward the anvil 40 T

25 cqnnectlng .channel 44' is wider than the dianeter d of the staple wire
-1's necessary for free novenent of the staples. The cl earance between .the
staple crown 34 and the walls of channel 44' allows the crowns to nove in a
f &yorabl e rel ati onship one to another t#€.2@0- cause the rotation of the"
sequentlal staples to arrive at position 30a in the desired orientation.
Suffice it to say that angle Ais preferred to be less than 90 [err]. In g
addition, the siesEwplded ;hetween]ﬂﬂe@lam definediby thencennectimgensi oned -

to be approxi mate r st ap -21-
Bow t he stapl es%‘%ﬁsﬂb&fromé\f 05| |on o?%?(r;rﬁgéecvm?ﬁs ﬁ?hggs%el e
storing portiorstples aﬂm they oarefoms%hw ?WﬁaggetﬁwkvéFyaEﬂﬁﬂﬁ T 42
wi Il now be deggl4 £4&S ENOPRAL a:euaﬁgwllsndcaiezﬂs

g _
force.agai Bt (HpeEGAD aﬂgrmiﬁé S2ch08 £ FLAERE e pad 4RBRY 19,0
as a total chargse téwé ufbrwardsostestaples hafinBiguze 21; htheeactuadr dnost
SaP P 52 bot ekl Shoch addue §5LBUERYREIEA"SY ¢he BeBmitiy!| 00 Of
order to properé§ theestaple beq@ Badiussh UelhhbveoFQaﬁﬁﬁB%Q yﬂ&&le prior

toits p03|t|oqa{§h¥$é '§ 4h§ Gfﬁtﬂeﬁyofheaﬁﬁectiﬁg channel 44', Because O
the positi.oning © e connectlnf channel rel a- %& § to the' storage .
track 32 ak@ thehewniir Fignsene 421tth§ EF&SPE§e§n (Y h each ot her .

to acconplish tggcéeeaiRglfthighet sBapier inr donaecting! trhckmids's
" be allowed to move rearwardly a distance sufficient
"that the lower of eaeh pair of adjacent staples is
urged upward so that its crown 34 slldes against the
15 crown of the upper staple until the outer radius R of
" the lower staple presses against the root of the leg
- section 86 of the upper staple. '
) In F1gure 21, it has been found that, when
. angle A is 60° and two staples 30b and 30c occupy the
20 connecting channel 44', staple 30b will be forceably
‘rotated to be approxlmately parallel to the delivery
channel 42. This ensures that staple 30a, in the
delivery channel, will be held in the desired posi-
tion ready for movement toward the anvil 40. That
25 - connecting channel 44' is wider than the diameter d
| of the staple wire is necessary for'free'movement of
the staples; The clearance between the staple crown
34 and the walls of channel 44' allows the crowns to
_ move in a favorable relatlonshlp one to another to.
30 cause the rotatlon_of the sequential staples to arrive
| at"pdeition 30a in the desired orientation. suffice
it to say that angle A is preferred to be less than
190°. In addition, the straight portion 180 of the
o connectlng ‘channel is dlmen51oned to be approxlmately
35 equal to twice the diameter of a staple.
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rthe fomvaxdmaoste sitaphefczzoarebemg plracedplmubf a:heh188 Iof t2 he'
ﬁ§¥¥t I very channel 42 is

I(‘% |%}gatﬁg‘|£izgi% gi%cggﬁno:gé}gﬁ % Egg stagl es in the

tﬁ?ﬂiﬂiﬁpﬁﬁnQ¢ES%§ﬂheﬁornghehanaher44 which is bent back at a

SiXito B el e IESFWLEEA ﬂ-@éftf@ﬁtiﬁ“bf&eﬂeﬁgebi'ﬁpaiiy

orlent the legs 86a, 88a of the forwardmost staple

-prlor to its pos1t10n1ng w1th1n the. dellvery channel

_ Because o . _
of the p051t10n1ng of the connectlng channel 44' ‘rela-
tive to the storage track 32 and the dellvery channel
42, the staples interact with each other to accomplish
the reorientation of the forwardmost staple from its

_p051t10n of storage to 1ts p051t10n of use. With

reference to Figures 26 and 28, the centerline of
staple 30b is;offset ahead of the_centerline of
forwardmost staple 30a in accordance with how much the
corners 184 of the staples dev;ate from the theoret1cal

- "mitered" shape.- when the out51de corner 186 of the

elbow bend 184 of the staple has a radlus about equal

' to half the staple diameter, it is found that the best
: channel angle 1s approximately 60 degrees.

-~ 30

- With reference to Figure 28, in the array 38

. under the urging of the spring arrangement 182, staple

30e acts on staple 30d to push the crossbar 34 of

- staple 30d around the bend 178. - Staple 30d then acts

.35

on staple 30c in the manner described above and as
shown in Elgure 26 with staple 30c doing the same to -
staple 30b, and staple 30b finelly rotating staple 30a



'been found advantageous to cause the | egs '86b, 88b of staple 30b to be "Q
essentially parallel to the plane 20 defined by the delivery channel 42\_
-Accordi,ngly, as .staple 30a is pushed forward by the pusher 50 (Figures 27

and 28), the bend portions 184 of staple 30b hold staple 30a in a position .
parall el to the plane defined by the delivery channel . 42. In this way, the
Iegs 86a, 25 88a of staple 30a cannot_ andomnmard out of the plane of

t he deliwvery channel - t hereby .l eading to a staple jam Once the o

f orwar dnost stapl e 30a |s positioned wthin the delivery. channel 42', the

bl ace under  nG oo o T?‘E"““‘feﬁ*ﬁ""* ey Stigiesa0d, Socan take
usher oxeyver t

- 30a is pushed ?&m rﬁf'ﬂﬁaﬁ]%c Ifc%q #%aﬁl?%ﬁé\lrﬁl ﬁg ©

st apl ets ItE thesardreay:eiﬁmfotctﬂfé hmmmumgscmnn@u s44hcands at"s"

agai ns e spr, arra nent at hus

untilthe pushé:ll‘h sa“t]aéighee %ﬁ %ft%w dpﬁéfoﬁﬁﬁ{gg cycle.

Wt h referéncedi)ﬂiegjlhmlﬂ:ﬂttlﬂ%ugrsxm, @hﬁc@@ﬂ%f@ﬁ#e\%ﬁﬂdmnt of .

the subj ect '”&@%}D vy Alﬂwvéifl&l?%fbé‘ée 1ﬁe”BWiﬂ1$tlﬁsar to those
cri :

previ ously des erence nuneral s, and, on ta
staple

di fferences wi |armme§$:aplm ck PrshesipWaEd: against
stapl e- f eedi ng m%@tmase stipke 30amtiw & chockwisexdipectien so

~provides for t se 10 fas st 5 h [
Figure 25 rath %m@1¥59§1é§%pl lﬁ#ﬁ éﬁ%ﬁ%@ gﬁ%ﬁﬁg}ﬁs #Qgégieomﬂ.ln.
rhgure.. 10| (jannsﬁnf?entﬂzésutfaea1¢ﬂ ﬁherdebrventhhasnei 48mner as
e previously describe ﬁgﬁg) {&gﬁ Qséf'ftﬁéeaisthﬁéége 15
ructures_con

track and connecti on channel
between the top surface 188 of the storage track 32

~and the bottom surface 108 of the dellvery channel 42

-is preferrably of sufficient size to accommodate two
15 staples in the straight portion 180 of the connecting
- channel 44', which is bent back at a angle of approxi-

mately 60 degrees. This particular geometry has

been found advantageous_to-canse the legs 86b, 88b of
staple 30b to be essentially parallel to the plane

20 -deflned by the delivery channel 42, Accordingly,'as
: staple 30a is pushed forward by the pusher 50 (Flgures
27 and 28), the bend portions 184 of staple 30b hold
staple 30a in a position parallel to the'plane'defined
by the delivery'channel 42. 1In this way, the legs 86a,
25 88a -of staple 30a cannot drop downward out of the plane
of the de11very channel 42, thereby leadlng to a staple
jam. : '
- Once the forwardmost staple 30a is positioned
within the delivery channel 42, the ejection and forma-
30 tion of this staple about the anvil 40 can take place
' under the control of the pusher 50.

' Note, however, that, as staple 30a is pushed forward in
the delivery channel 42, all of the remaining staples
in the array 38 are forced backward a small distance

35 --"s“_against'the spring arrangement 180. The staples



date the wide fascia staples... In addition, this enbodinert contains
apl e-retaining spring structure 330 to prev_ent premature ejection of a
; le.. 20 = . - Like the first enmbodinment, = the staple f eed; and
€j ection apparatus may be |ncorporated into a dlsposable stapl e-carrying -
cartridge used with a permanent ‘i nstrunent or may. be i-ncorporated directly~.
into a di sposabl e instrunent 25 whi<I23 nel udes the staple-carrying -
cartridge capabili- ties. Thus, as bef ore, it can be seen that the term
cartridge as used herein is neant .to include both a separate structure
adapted to benamhetl@i thusaunitisk rthe rmtshemdl.& xetracted abtrbhe as an

I ntegral par t %ﬁ? of this disclosure, the
second enbothe t :E3£§£r| ed | contexi: of a cartridge generally

shown as 310 in Flgureﬁu QE?RGQPFQPEQQRFQ$|%be wghn38nt&8d on a
. surgical stagedbnd ﬂéﬁﬁfﬁi remd:.ﬂémwa wm@ﬂ fhﬁﬂﬁﬁlaﬁ The -

-24- surgi-cal ma any ‘conventiopal .y nstrunment havi ng
rectilinéar Fﬁﬁbsgxﬁ%gﬁﬁ Qﬁrgﬁigm?Q£%kﬁ%E} Y E#? €et forth W th
respect to tpmevmoushyﬂdsscnmhedEbear primed refesémce numéralses 31, 32
and 34, the T at 0 er 51
- that defines \K&/o %SI dégﬁs#y ex 1 ngi zﬁéeﬂ#&ég a ﬁghg ggcé@ﬁb _
whi ch cont ai mb@d;meun qudxe caatapiee-fee@mgoappmtus is simidartion,
each 10  siqyaie Firsthd Ofeddip eowaﬁer@qsréhdeenfarnﬁhénuaaﬂ ght

B0t out 1Bt S gk s (et S Fuck 4, That SHOWRoLp: oper mat | g
Figure 25 rather than a skin staple 30 such as that
shown in the same Figure. . . This embodiment basi-
cally operates in the same manner as. the ‘previously
described embodzment ’ but contains dlfferent storage

15 track and connectlon channel structures conf1gured to
' accommodate the w1de fascla staples._ In addltlon, o
this embodlment contalns a. staple-retalnlng spring
structure 330 to prevent premature eJectlon of a
staple.,' . : : - : o
20 . Like the flrst embodlment ., the staple -
~ feed and ejection apparatus o | |
| may be incorporated into a disposable staple-carrylng
cartridge used with a permanent 1nstrument or may be
1ncorporated dlrectly into a d;sposable instrument
25 which 1ncludes the staple-carrylng cartridge capab111-
ties. Thus, as before, it can be seen that the term
cartridge as used hereln is meant to include both a
separate structure adapted,to-be-mounted on an instru-
ment and a structure formed as an integral part of an
30 instrument. '
| For purposes of thls dlsclosure, the second
embodlment will be descrlbed in the context of a
'cartrldge_generally.shown as 310 ;n Flgures 31 and 32
with the cartridge being mounted on a surgical sta-
35 pling instrument shown in“phantom_in_Figure-Sz.' The

(')



| of . the cover* and *body- rrenbers - The' securing of the 15 cover 53" to t
nEi n body 51' is explained in UK patent application No. 39,984/77, filed

Sept enjer 26, 1977 Defined within the body member.51' is a Iongltudihally_

. extendi ng stiaple storing portion 20'. 20 Cover 107 is secured within the
body 51' to cover the staple storing portlon 20" in a suitable manner, such
assby force fit. As-best seen in Fi gume2@4~ the staple- storing portlon

i ncl udes a storage track 76 defined by a top channel portion 78" |ntegral
-wth a pair-of 25 spaced apart ‘side channel portions 82" and 84 The

t op channel posurgmciB stap&mnglgns&dumengema&abhyamatMQQ&ﬁnthnn the _
st ructure assoigggg_ﬁm Ehhﬁt}gn Q‘%cftiiéil%a? Hrastoa afﬁl hQws, n Fi gure. |

_ "the staple term natlng’m p0|nts 3;,{4 30
The arms 312 ostmpta:htosthesehpwn@noy@ﬂ&'am; gorth, yigh raspect £9,, ¢

storing portiogneOfirgie &hlsedfnes) al so have crossed pieces 316 which

I ncl.ude trans- verse center sectiqQns_318 whi exten ely of

-25- the aPms 312. Conne®Si B °{"He19r F&gyffsaﬁa" gtarntﬁtsﬂ]'ve ez center
sections 318 aea:tw&dgecsaoebasdbaaay ompriises daf iedangatedboedyf the
staple. Wth r C 0 ur, s 38 is
stored within ﬁﬁg’gg ﬁ&t' tF‘Pg' Eeefﬁ.iestsg‘ﬁuo;(a{oﬂg ﬁf‘aﬂ%e nee;’%&%ét he
other. The topldbmiéls pé’'t and B5' |Q§Qh)rﬁﬂ g{lu&h szpnmne e QUL 320 of
the staples i e H]@Fﬁh@s' Y;I.e'éﬁet ?%x}’i Bhad e, QQ{ | T tidn) Neddle body

Zﬁé‘biLbsf‘ab?”?Lsanpya;;r el 5B Ot Thesbad mebaR Al ROSEATEE A o;  {ho
storage track ¢prig h@?b&*tqmﬁm“ hear thé arear Sbﬁ'&hélcmi'txmgzesm on
Sprlng 96 OnﬁlCﬁQmates with a corresponding cutout in the side-
| ‘walls of the cover 53! to further ensure proper mating
of the cover and body members. The securing of the
15 cover 53' to the main body 51' is explained in UK |
o patent appllcatlon No. 39, 984/77 f11ed September 26,
1977, - - :
' Deflned within the body member 51' is a
_'Hlongltudlnally extendlng staple storing portion 20",
20 Cover 107" is secured within the body 51' to cover the
- staple storing portlpn 20' in a suitable manne:, such
as by force fit. As best seen in Figure 34, the staple-
 storing portion includes a storage track 76' defined
by a top channel portion 78! integral with a pair of
25 spaced apart side channel portions 82' and 84'. The
' top channel portion 78' is configured to generally
correspond with the structure associated with the wide
fascia staple 350. As shown in Figure 34, the staple
350 has eepair of arms 312 terminating in points 314.
30 The arms 312 occupy the side channel portions 82' and
84! of the staple storing portlon 20'. The staples
350 also have crossed pieces 316 whlch include trans-
verse center sections 318 which extend transversely of



and the: other end of the ‘conpres- sion spring constantly urges a guide-
gr 322 against the rearwardnost staple 30mof the total charge or array

It shoul d be understood that the two-spring arrangenent could al so be
advant ageousl y enpl oyed. 20~ ) The gui de nenber 322 rides in the ~.

QPN €SSi on sprlng abut s up agai nst the tern1nat|on 15 wall of 'the bore
iaﬁk

storage track 32' -and includes a stap+e250uch|ng portion 324 which, when . .

viewed in cross section,.closely resenbles the outline of a staple. The .
gui de nmenber al so |ncludes a._stapl es;touchi ng portlon 326 which receives 25

the expansi orth@®raEngi3ide cCopRecting thei Agmsc312TARAsthE EX@BSching -

portion 322 lﬁbﬁ%ea@enﬁsflQ@ctﬂoﬁﬂCBIBt&té tWecaehiate keetioagl 820ar ound
the transis- tjiop 08 Per ueen “t he s% %ﬁ%e % ack 32' and the delivery -
e t gra 8

channel 44’ %Rﬂc ine thr?BﬁSpB *body menber -51'. defines
a pl anar surface 108' vMith refepence too!ngnﬂesasst&heltbtplpshatbd to-

the storage tg Thes t exen e entlre

"~ length of t he €g§¥§$%%% %?O’g%déeén?ﬁevégﬁ%ﬁtg?gogﬁgggb sur é%éagﬁ -
cover 53', deequential d@¥¥%3vy06ﬂahﬂ§t to the. O#Berandiﬁcéﬁﬁkuent pusher

channel 112 chdiifel oy6ELEgh, 783 isnebﬁnaaréaasosha% hea CeoRERN! | Oned LK

i poses of (1882 “%ﬁsi%t%ﬁi‘éi71%%2-%#»@;,@?%?73%?r & aane Plefieer i n
- coopera- tiorpgfined withinsthéabedyliiembér,ha moﬂgllmuhwallqr ex-de
She dol T8, 5 PESRatRg R, GETSuREER 15" 5RAcHR BERMeef RaDHRRREAIRTDS O
an orlentatldhlallyrp@rahkelrbﬂmthe231§eechannﬁle99€ttenstBZﬂheeﬂdrmard end
116" of the storage track 76'. Positioned within the bore |
is a helical cOmpression spring 96'.. One end of the
compression sprlng abuts up agalnst the termlnat1on '
15 wall of: the bore 92', and the other end of the compres-
slon spr1ng constantly urges a gu1de member 322 against -
“the rearwardmost staple 30m of the_total charge or
array 38'. It.should'be-unde:stood_that the two-spring
arrangemsnt could also be advantageously empioyed;
20 - The guide member 322 rides in the storage
track 32! and includes a staple-touchlng portion 324
 which, when viewed in cross section, closely resembles
the outline of a staple. The guide member also .
includes a staple-touchlng portion 326 which receives
25 the expansion force of the compre331on spring 96"'.
- The staple-touchlng portion 322 is at an 1nc11ne to
facilitate movement of the staples around the transis-
tion corner between the storage track 32! and the
. delivery channel 44!, '
- 30 - The top portlon ‘of the ‘body member 51'
~ defines a planar surface 108' which is spaced from
‘and substantially parallel to the storage track 32°'.
.Thg.tqp,surface,IOS"extends throughout the entire
length of the cartridge 310 and, with the interior
35 surface of the cover 53', defines the delivery channel



of the pusher 50" with the legs 312 of the staple 350 facing the formarqézgg;y/
end 18 of the cartridge. The exit aperture 37" is provided at the —
ternmination point of 15 the delivery channel 42 Al so fornmed on the '
cover 53' near the termnation point of the deILvery_channeI is the anvil _
40, . In this enbodinment, the anvil structure, as well as the exit aperture
stSMCture Is simlar to t hat shown in HKZﬁabent application No. 20 . -
39,984/ 77 and will not be described in detail. As best illustrated in

Figures 31 and 35, the pusher 50' is an enlongated substantlally pl anar

menber di mensi of2li and areengrventi pusherochadrel\liRi'n t FhepGOVET channe

112" and the cosgryegg thﬂ&fYt35tha€h§ﬁBﬁh 43 afo&.le&tanfxﬂaneaamard end.
124" of the pushe

er-rec N rt I s adapt ed
to receive the aﬂieng aPB§1§§£6PntN9°t Pu?@gﬁﬁg %oﬁliae e'stapllng
instrument 16. desopgbeddinalieyatit enForgparposesldsT thist iddsciaswre]

026 °3h.1§’ﬁ5eﬁfg!;§§ ophy “FRRHEFeRdptDs8, KL RHECEDveR, | 4B Shokfral: non

t he: cartrldge 3tbonswithi thendapt surface Iﬂé'paittbalbodabmﬁm@sﬂatlon of

the forward- o] t Shkar O'y ed 35
in detail in gng?gﬁgﬁ?|§H£§§01eht Eﬁa&ﬁ gﬁlggpﬁgﬁgﬁgi 9 984? & -27-
Connect i ng mnthmPﬁﬁm@BFnPﬁaﬁlBHsBSFnﬂe 803t-or age track 32' i's the

.connectlng channel 44' mhmna geliva &hﬁhnhhe4ée|u&eﬁbn@iymrﬂd‘%b The
connect - fg ch%nnel EFOVI des,an ggo structed ath . sta I%;!% pass
fromthe staple® SEHLV g pﬁ%Pﬁ6ﬁ 55aP 8 the 38 PEH M tFﬁé
connecti ng chancebwns' 320r present! themselwves?&o mhehfbmmaatbﬁngb]ﬂmuck 32
so.that the angbf Eﬁésﬂﬁsﬂeﬁekbﬁeﬂltﬂﬁtﬂhai%gQGEEQe%f the staple 350
facing the forward end 18 of the cartridge. The exit
- aperture 37! is prov1ded at the’;ermlnatlon point of
15 the dellvery channel 42'. Also formed on the cover
53' near the termlnatlon point of the delivery channel
is the anvil 40'. 1In this embodiment, the anvil
structure, as well as the exit aperture structure, is
similar to that shown in UK patent application No.
20  39,984/77 and will not be described in detail.
' | As best illustrated in Figures 31 and 35,
the pusher 50' is an enlongated subétantially planar
member dimensioned for free rectilinear movement within
the pusher channel 112' and the congruent delivery
25 channel 42' Near the rearward end 124' of the pusher
50' is a dr1ver-rece1v1ng portion 126' which is adapted
to receive the driving lug 61 of the thrust bar 52 of
the skin stapling instrument 16. A longitudinally
“extending cutout 128' in the rearward portion 130' of
30 the cover 53' provides adccess to the driver portion
126', which engages the thrust bar of the skin sta-
pling instrument when the cartridge 310 is positioned
therein. The particular“configuration'of the forward-
. most region 116' of the pusher element 50' is descrlbed
'35 in detail in aforementioned. UK patent appllcatlon No.
39,984/77. -



e connecting channel and the plane defined by 10 t he crowns 320 of

apl es when. they are on the storage track is approxi mately 600. The.
iXxportance of this angle has already been described -wth referenge to,the .
first enbodi nent. The operation of the second enbodi nent, in 15 order tos
nove stapl es froma position of storage within the staple-storing portion .
20" to a position of use within the del¢dery channel 42', is. substantlallyhé
t he sane as. has been previ ously described with respect to the first

enbodi nent."' 20 1.n orde to prevent, premature ejection of the
stapl es, the cartridge Conpegtiing n%e?ewm% peinkcafetheo the

. cover portiostéxage madblaammcdsbmem vehahnel a4 POyRLcR32.  The

34, fromwhi ch depend 25 . a
rorher 550 KSR che 0 U St Gy ol B s 20 @
“stapl e-retai H»F\?g"%% mfldm@mjmbsmmedlgpathgﬁormapbesat es in
the manngr sitg b&sst (f:tdmtﬂﬁe% %&%f%@gﬁ%&p gpa&ogh%b s |
39,984/ 77. W, t refere ce ure 3 eratron _ |
st apl e-r et ai M &he qonneeting (chanpebudstr 50° inits.
retracted pofo](rmsna(x)i ledbow Ihmdolllgg'lr Sdfﬁﬁ ﬁﬁokgt‘ﬁ)ir.] 48&(#&1%? Sh?mgl n.
Pnger 2 polBt thal VA o & Sl petedet id pling e Elnadn [ Pe
staple is. i nbnrh&heelcpmeptammhannel 2hd Ate pflﬁmé fueﬂﬁehr% stﬁgvgﬂgﬁgr_
egg;ggsﬂgr ggﬁg@gcﬂﬁﬁst %(?bg%rél) | ng%é‘;ﬁlﬁl’r@% SRR he | eg
portion 340 EtPragestIagk é%mrogmaf@a Ay arkhe diparkamceinits the
for vvard and - ofathlbaaﬁgn;evg%ntaﬁfeatd}ebgéplfesﬁqw& tuﬂ._ﬁ he deli very

' reference to the first embodiment.
- The operat:.on of . the second embodiment, in
15 order to move staples from a position of storage w1th1n
_ _' the staple-stor:.ng port:l.on 20' to a posJ.t:Lon of use
_ w:.th:.n the dellvery channel 427, 1s substant:.ally the
_ same as has been prev:.ously descr:.bed with respect to
~ the fJ.rst embod:.ment._ ' . o
20 ' .~ In order to prevent premature eject:l.on of the
staples, the cartr:.dge 310 conta:.ns a member 330 whlch
is secured to the cover port:.on 53 by suitable means
such as spot welding at po:.nt 332. The member.330
- includes a transverse rear section 334 from which depend
25 a center ejection spring finger 336 and a pa:l.r of resil-
ient staple-reta:.m.ng fJ.ngers 338. : '.I.‘he eJect:Lon spring
finger 336 operates in the manner similar to that described
in UK patent application No. ' 39,984/77.
‘ With reference to Flgure 35, the operation
30 of the staple-reta:.m.ng f:mgers 338 will be described.
With the pusher 50' in its retracted position, the
spring flngers 338 assume the position shown in phantom
so that a downw_ar_dly ‘projecting leg port;on 340 .of the
_ -sp_ring finger: is_' positioned in front of the crown of
35  the staple when the _staple is in the delivery channel



channel 42", "t hus' preventing the next forwardnost staple fromentering tk
del i very channel whife it is still occupied by a staple. As the pusher
drives 10 . forward the spring finger is deflected in an upward direct
so'that it assunes the position indicated by 338 . As the pusher continues
its forward notion, the pusher engages the crown of the staple 350 and
cahses the staple to travel in the delive2®g <hannel 42' 15 toward the
exit aperature 37 for formation about the anvil 40" In this enbodi nent,
there is a staple- retaining spring finger 338 aSSOCIated with each of the
stapl e crowns 32 . THAs 'lf.hettpnsshemﬁ.wl adeanced i imctherdizectihon ihdiet her

enbodi nent s. in a
single spring ??%cvéu c}h 1 S ceﬁ%@‘l ly ?o%yaéﬁg ﬁgrggg%glga}["%’h% ﬁgﬂﬁg crown 34
of staple 30. \Angages & Hend (342 inthe BpEiRg 3Finger :338r naThee . ,
arrangement. f olbdrdt® 342 dred rﬂi@'ﬂ@@p@ﬁuoﬁt‘!’wtd’éﬁﬁt'é bﬁaﬁfécérbﬁﬂ The

‘alternative staple-, retainin uct ur.e, ra esi ted as 360,
Mnchudos & hai TeneiEd hee F39 Wi eR 1 FTES Thos FEPuREE, AnanBedEn
ternminate in arwamvaldwémmttaf delie rmtaplegsmmiﬂhmotherdehﬂveny t he

spring fingers Fo) 0]

sBr: ng ret g.l ni n%{%éﬁr%léﬁ%@bnlagu%&%‘}%nn § ?ﬁesﬁoir‘#/va?%ﬁgg??&gﬁtof t he

cover 53' of ttﬁ#&ﬁ%@rft&peQnterxﬂﬂtth#edﬁbhﬁ%rxu@haasetﬁﬁhllEIdtng at |
point 368.  -{9-gfl Pléleupfed rwraogeaﬁléhe Ab o6he- ?&éﬁéﬂ'&ﬂﬂégber 360

into the cartr| wn t-n re tered to elimnate -
t he spring& aﬁd%‘ﬁf‘f B’?&%‘%rﬁl‘PWH- n@%gi)% cH‘oﬁn3§E"’a§G t hat
all 5 that raﬁxmimtm thaetitnasunes thegpcsisﬁﬁouhinalcated

by 338!'. As the pusher continues its forward motion,
" the pusher engages the crown of the staple 350 and
. causes the staple to travel in the delivery channel'42‘_
15  toward the exit aperature 37' for formation about the
' anvil 40'. 1In this embodiment, there is a staple-
retaining spring finger 338 associated with each of
the staple crowns 320. “This feature could also be
- incorporated into the other embodlments. See, for
20 example, Figures 27 and 28 which contaln a single
spring 348 which is centrally located to associate
_ w1th the crown 34 of staple 30. '
' With reference to Figures 36 and 37, an
' alternatlve arrangement for the staple-retalnlng
25 structure will be described. The alternative staple- :
retaining structure, generally designated as 360,
~includes a pair of resilient'staple-retaining fingers
362 which each terminate in an upward bend to define
a leg 364. The other endS"Of'the spring fingers are
30 joined by a transverse section 366.
- The spring-retaining member 360 is mounted
near the forward portion:of the cover 53' of the
- cartridge by a suitable means such as spot weldlng at
p01nt 368. o '




red to the cover. portion 53" by conveni ent neans, such. as 'spot
at. point 332 in the same manner as previously descrlbed Once
”,- the ejection spring finger 336 operates in the manner simlar to
t hat 10 described in UK patent application No. 39,984/77. Wth reference~

'to Figure 35, the operation of the staple-retaining fingers 362 will be =

.described. In this enbodinent, the pusta® =50' has a shorter stroke;
therefore, its retracted p05|t|on I's such 15 that the ends of the tines

et g hannel a5 T qeed g SGBTORAES N SRS SRR (e
.reS| I h?nt : Llr mr3630as|31:mﬁﬁquﬂzr1dge)rsmmmwiMet3m Cioned | .n
oo LY hotpst 8 e M atkeq Yo AL e oo A SeR Rl Ad |
del i very chafimgers 338 randmtdwva;tanm smﬁ&ﬁ. tsm thaplalhithin

the cartgi dg t @ﬁ? edyekrd novenent
25 of tshe gtuaa?;:l ?ﬁﬁ%ﬁ%ﬂéﬁ%ﬁ%&ﬁ‘?gﬁﬁﬁ %ﬁ the end of the

“tines 132" oft8 Mecuradk tosthe cover RREHSON 53 ?‘PF-?‘H Peanst i on
i ndi cat ed by stichp\es3 Epot heldiny, mtpdtntofasmemuamrsmaﬂmnébeasrowns

320a of the stapl.e 330a 0 oord to Start 't efor f the
staple wt hi ® rteg(é" (51@51 %M e&ge% &é?) %p:l?:[.ﬂ crowns
engage the | Einges 336 tdpexfataﬁensnm mm@imelar ngertha‘b be defl ected

in an u rd , é?tt}& yrther forward -
rmverren?'wgf t grcgi?p eu.*Algﬂél?gA pus con‘%}llnues 1o’ ad\/ance t he staple,
a point is reached wheMWdthef %}'fﬁf@Q aiFigure i IRerthasperationnt 374,

ride along tlyE itde %ﬁépﬂ@-r@tdﬁﬁ.@%’ﬁg&.@s :362 'willl be described.
In this embodlment, the pusher 50' has a shorter
stroke, therefore, its retracted position is such _
15 that the ends of the tines 132' line up fairly close
to the rearward stralght portlon 370 of the connectlng
channel 44'. - With the pusher 50! in 1ts_retracted
position, the resilient fingers 362 assume the posi-
tion sheﬁn'so that the'upwardlyfturhed leg portions
20 364 and the fingers 362 are,positioned in front of
 the crowns 320a of the staple 350a when the'staple is
in the delivery channel 42'. 1In this way, forward
movement of the staple within the’ cartridge is pre-
vented by the leg portions 364, and rearward movement
25 of the staple within the cartrldge is prevented by_the
end of the tines 132' of the pusher 50°'.
: As the pusher is advanced in. the dlrectlon
indicated by arrow 372, the front portion of the
_ .pusher_engages”the crowns 320a:of'the staple 350a
30 in order to'stert the forward motion of the staple
within the delivery channel 42'. As the staple
advances, the crowns engage the legs 364 of the
flngers 362, causing the fingers to be deflected in
an upward direction, thus clearing the path for




5 ‘alternative-arrangenent, there is a staple-retaining finger 362 <:£E;)
associ ated with each of. the staple crowns 320. - Like the previous : :

arr.angenent, the-present arrangenent nmay-al so be incorporated. into the

ot Her enbodi nents of the subj ect invention by providing a 10 single spring

flnger which is centrally located to associate with the crown 34 of staple

307 Al though the present invention has been shown and described in terns-.of
specific preferred enbodi nents, it Wil |I_4 appreciated that various changes
or 15 nodifications are possible. For instance, while the above describes

t he staple storing, feeding and form ng nechanlsns enbodi ed as being a

cartridge di sti Birthiem f&i@ﬁ@@l{d\}%@l@f %%@Edﬁ!@m A3 Nnd ’l‘f@éﬁé;@n

al so contenpl ates ,a construction where the mechanismis an 20, integr
part of the staf@'ngoRfinues, o .adé'an%é%emml% %MFH%Ig%e%%‘%%ch
-i»l Ci_AI:VB 1. ﬁh@t@glﬁh? siﬁaaﬂld-ﬁﬂe l@tsz.oraquoﬂmmmk
skin-stapling |ns n sur apl e uni skin or .
fascia, each st %%Qﬁ'ﬁpg:%’a sg”i#%pé%eﬁﬁ)éﬂé’ *’ég@ 1% 0i ned
by a crown, $ai éla:;qrwaa:ume arzrangmmt,sttﬂ:;éne Sisra rs;ap:laararetbinnubfor :
storing said. st%eqz %%Qt?d U4 SE%¥nd % J}%lé’t&eé gach of
stap b & | R

sai d stapl es being=orien e I'n sal ring neans a position of
storage; an eX|&20apeitlﬂﬂ%mmvmu&ﬂ@mwr&#e the presgrtin use of

.10 't he apparatu el stapl es
arrafigéhien et otf R b ﬁi&é&?&ﬁé@sﬁﬁﬂ? tHe S@nér

to said exit aperture, ald t apl.es elng oriented 1 p osition of
use when.in sai m ‘-‘iiﬂqp ion by RRP H@“Pgs? staple:
in said arrap f@mésts@ttﬂng igig WELEH apd %‘ew&ﬂlptmcﬁedgeo 15 in a

predeterm ned . difeedidte with %h'e"“c‘i:otw‘ﬁ"ﬁ?'éé SeAptd 30,
- - Although the present inventiop has been shown
and described in terms of specific preferred embodiments,
- it will be appreciated that various changes or |
15 modifications are possible. For instance, thle the -
‘above describes the staple storzng, feeding and forming
nechanisms eMbodled as being a cartridge distinct from
'the powering stapllng instrument, the invention also
_ 'contemplates a construction where the mechanism is an’
20 integral part of the stapling apparatus, i.e., there would
be no cartridge as such.



g channel providing a passage capabl e of m‘lﬁnevuﬁ-y—r—ee@-w ng
ality of said staples for_conductlngthemfrom '
0 said delivery channel, said connecting chann EMM‘EM’% 20
—positioned relative to sai d st apl €-storing neans an sal
channel for causing the staples of saighgarray during passage through the -
connecting channel to be reoriented gi gngagenent by succeedi ng stapl es '

fromsaid position of storage toward position of use, the legs 25 of
each stapl e, When in pai Chpéxsrgi@aloét Diﬁgeapﬂafaﬁuégadaptédefwhl chis

n?t paraIIeI to Iane]éfflne %Qs%?% ane s{:a.gfl g#lg %%IBd |t|ﬁn'-
E‘Emg% t
Et aglsg s? (Er:sr;@pm&mrdhfsmmminngrpﬁasega,aedchhstaﬁlgainengdd:agtn I e 
t_hat :
otaples bef & ST MPeseTeabkbl Pefafier egbr IBLRER"BY'R BLHRLY, o,
about the amaﬁ.ﬁe&ppmlatystémmrmmgmrtstapbé—steringpmeans adapteﬂn '
cooperatt1 on f’M Eg!ﬁe’éé% ?%fé’gliﬁd b gms_ggin oﬁgg h t he

next foll ow™hg s egs and e~ Cf QW por dns 0
surgi cal st & dshe |Qal:hera eaahmfpsm shaphesdbﬁnngr 9rchalmdl J-neaay.df or 5

application 9T ik hgg i, N il at
sglod exit ape"zﬁ%re a a*'éléﬂ Ve t%éﬁ%% Bh ormegg?hgr’eg out g‘g’\s{: t hey

| eave said @perttpeetth:ecugh whichpstaples arecﬂasnhargedr ineuseo®sr i si ng
10 us 1ng.s u | annel and
out gf d eX|t é% % fg? ?%rna%?gn'ég%%ﬁ%gsgggggﬁsngeg ﬁ%'?%egjaéppar at.us
of claim 3, maerssardsutaphes Yergaifaendt Bpextiupeedenchacfomaddastaples
stapl e onl y yals gy 15r{ e 52h%a P8t 28R oRUBE LBER' Y5) s0iA T iYery

connecting
channel; spring means act;ng on the 1agt staple in said

. array for constantly u:ging the'staples.as.a.tOtal-dharge
15 in a predetermined. direction; and a longitudinally curved
connectzng channel providing a passage . capable of _
31mnltaneously rece1v1ng a plurallty -of said staples for
conducting them from said staple-storzng means to said
_dellvery channel, said connecting channel being configured
20 and‘positioned relative toisaid“staple-storing'means and
 said dellvery channel for causing the staples of sald
array durlng passage through the connecting channel to be
reoriented by engagement by succeeding staples from said
| position of storage towards séid position of use, the legs
25 of each staple, when in said position of storage) |
defining a plane which is not parallel to a plane defined
by said same staple when in said position of use, an
. included angle of approximately 60° beihg provided between
the staple-storing means and the connecting passage and the
- 30 . arrangement being such that in use of the apparatus each |
~of the successive surglcal staples before reaching the
~delivery channel has imparted to it a rotation about the
axis defined by the crown portion of the staple,



channel . 5. “The ‘appar at us of any preceding tlaim wherein said (fi;»
stapl e-storing means i ncl udes neans for orienting said staples in sai '

~array.go that the crowns of said 20 staples lie subiﬂﬂ' sane
pl ane. .6. A ‘surgi cal stapl i ng apparatus. adapt ed for m,ﬂ"llm”,m ,

ski n- éfapllng i nstrument in applying surglcéﬂ-staples to‘disutted skin or

f asci a, . each staple tncluding a pair of spaced-apart, parallel |egs, joined

25 by a crowng, gﬁgle%gguaﬁeambss #ing T82d Applied’ BiJ the spring

st apl e- storlng nean erew th of ,storin sal st n a
sequent i al arrE@anénénﬁewﬁthotbﬁeneﬁﬁef° GSUHn6f5§§g& gﬁFéggbgiﬁb
oriented i n saj@gstaAdethét erowg ﬁBEI&S.th afpehie isurgicalt etagles diexit
aperture 30 from said main,body, ug ich st I ar ed in
use of the appé?a?u§°m§°ﬂep}989y18h§ﬁﬁege PoVIdi ﬁ §$%%Ss§§%d§g?iégld
staples to Sai dpplitagpenture, each of said staples being oriented in a -
position of use when i nysai ely a | ngmﬁagdngﬁmﬂ¢
l'ast staple 35 in said arrg?gfo#¥§%§§%antFshﬁfgggé'the stap es 4as a total .
charge in a pradeanwilnat spidcexdt apextyre adapt h@yiendhe, curved

connecting. chaggg glgsofbﬂinaa %hamwﬁtca@awflewwuﬁr@mw dpsiuted
a pIurallty of ples for conducting them from said staple-storing, neans

to said deli very channeBs sZhe appasatusyofhsdddm 2.pdurdhemiS 2:i il
. posi ti onedypel ﬁhsﬁért fResfkd Forapush it said AP ¥ Erstubiddiery channel

for causing the staples [n said cqnnecti C neI to I nteract, wi th each
ot her, each stgﬁiéveﬁﬂeﬁhPﬁn§&|&ngo P&g a@%& apeFRUES 9%t at i ona
novenent on thcoaﬁatlancabedtngaia aﬁmﬂm e, said rotational - movement bei ng

about the axis defined By t cromn %ﬁ§éﬁgﬁggéyggﬁh 4333(§g%ﬁ(&§f§very'

staple of said array belng
channel is adapted to accommodate one staple only at a

15 tlme, said one staple belng received from sald connectlng
channel.- _ _ B . _
: 5. The apparatus of any preceding_claim, wherein
said staple-storing means includes means for orienting
said staples in said array so that the crowns of said
20 staples lie substantlally in the same plane.
6. A surgical stapling apparatus adapted for
use with a skin-stapling instrument in applying surgical
staples to disunited skin or fascia, each staple
including a pair of spaced-apart, parallel legs, joined
25 by a crown, said apparatus comprlslng.a main body having
- staple-storing means defined therewithin for storing said
staples in a sequential array, one next to the other,
each of said staples being oriented in said staple-
storing means in a positioh'of storage: an exit aperture
30 from said main body through which staples are discharged -
in use of the apparatus: a delivery channel providing a
passage for said staples to sald exit aperture, each of
. said staples being oriented in a position of use when in
'said delivery channel-sprzng means acting on the last staple
35 in said array for constantly urgzng the staples as a
total charge in a predetermined direction; and a



p® A

y channel, an.included angle of approximately 60 [err] - being.

d between the staple-storing neans and the 15 connectin assage
f e arrangement .bei ng such that in use of the apﬂmmmﬂu‘m%llinmrq
Ssive surgical staples before reéghlng t he deli ®
.inparted to it a rotation about the aXrs defined by t He ¢rown por ion of .~
the staple, in cooperation with the sprlng 20 Ioad applled by the spring ‘et

means and Wwi ti!oh&@tﬂ&lhafl@ 'EWE:%&SE% 5 1 $8% ﬁ%ﬁ g CT own
portions of the Surgical aples TieIn a ane*In the ITvery
channel readyp?ﬁﬁaﬁﬁpFFESP19n°f7s aasp&ﬁdwugegemyxggnaiplnnakntythe
next 25 forvefdsuaplébaﬂbe abna&lc@ih@t thei Frdm Isa i . about
the axis defined by, i S0 that _its Iegs deflne a ane s pst tlaIIy
~parallel to d ﬁ?ﬁﬁetﬂeFPﬁgd ivery gbenppely spddh Qxﬁ?ﬂﬁn

next forwe$drbeingt ephfiguppdr andgpbbdﬂiened)&eﬂﬂti\ﬁ@rwrmtstﬂb é-t apI e

that is in s V. h e us ,0f. ¢l ai.m 6. or 7 further
- conprising aﬁégn€§+b §E§g§d§§§|%a1§ Pfgqgeggg %& ESﬁaqﬁﬂ§¥QQunes
f or med thereaﬁbetShﬁplheyineaaedsGonnentdnapehﬁmnel to -interact With

appar at us of g4 ur Si Elg
st apl es throuéhé!slgalaghgfé. |%grEfl Seggl'r"igl %3&0% o sa?& exi té}%r#&rﬁ?%lg’r

f ormat i on agﬁmga:mtatignal movementoon the m augcesdisigyi m 9,
wher ei n smd deép.verysslﬂanﬂetatioadlphé@é:ﬁn%c ‘i-.rtlﬁ-i %9+i% at a
i ng channe

time, said on bej recelve n - 11. The
appar at us of §ﬁ€ %éehy tﬁgl ﬁEQUntB el& @r'el“aé’alta‘es Eaawardmast, g :
means i ncl udestaplhesofosaddi arraygbealné poaiitioneds fod Ase)irs@diEwmt the

crowns delivery channel, an included angle of . approximately 60°
-'being provided between the staple-storing means and the
15 - connecting passage and the arrangement being such that
in use of the apparatus each of the successive surgical
.staples before reaching the delivery channel has imparted
to it a rotation about the axis defined by the crown

_ portion of the staple, 1n c00peration with the Spring

20 load applied by the spring means ‘and with the next
following staple whereby the legs and the crown portiens
of the surgical staples lie in a common plane in the
delivery channel ready for application.

7, The apparatus of claim 6, wherein the next

25 forwardmost staple of said total. charge is caused to -

' rotate about the axis defined by its crown so that 1ts'
legs define a plane substantially parallel to a plane
defined by said delivery channel, said legs of said next
forwardmost staple supporting the legs of said forwardmost

30 staple that is-in.said delivery Channel.'

8. The. apparatus of claim 6 or 7 further
_comprising an anvil at said exit aperture adapted to
have the staples formed thereabout as they leave said
exit aperture. -
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of said staples lie substantially in the sane plane. The appar at
-.claim 11, wherein said delivery channel defines_a nlane which is
substamtially 15 parallel to and spaced from the plane def
st'dpl e crowns when said crowns ‘are in said stapl Ilill “I lﬂ“ I'EE‘! o
paratus according to any preceding clarnrmhrc bIe pusher
. bar-for urging a staple 20 through the3delrvery channel and out of the -
exi t aperture staple-retaining apparatus conprising; first means operable
in a first position for _preventing said staple from ng Within sai,d
delivery channel and op2sabFRei %Pﬁa§§EBﬁd°§o§;PFBn8fo uﬁ@ﬁﬁFtFPWQrﬂFégg _
movenent 25 Cﬁgfﬁhéksﬁé@hs ﬁbihpﬁsﬁﬂhé dah&vet ?Qbannhkoughdsaﬂdond means,

respons_lve to nove t of. sai

shiftin f t
means bet ween S&FHVErY sFhanpel 2n dgﬂﬁs?%rﬁﬁ§a fltTﬁgeaﬁ gFa%h% orrilaim
13, wherei-n saifdrp@tiiorst abaat saifirameila resilient finger. termnating in

a leg that. $ccup|es and Bloc¥ﬁe3§bgﬁggkh¥e5¥ gﬁgaﬁebéwuﬁg arnl% st neans :

isin saidYirst position: hé™appar-at.u or
wher ei n sai d sdebnwenranbanneér1§eedaptaéutﬁeﬁpc@unﬁééted099

means, said abutgmgh, bghid bREPEESHYE b8ihberdRuIVRA fQBmséhq.dOUSher oir

for shrftrng sai d rst neans msaid first position to said second
position to ud@?%BQCEbPE gRpppely channel . 16. Surgical stapling apparatus

"constructed and arrangeﬁlto mnerappagababaatlahyyone bfreuaﬁaﬁoﬁbtdesmnlbed
W th refer @ o apd as.

t 10_F f
acconpanyi ﬁfﬁb@ s?ﬁg ?g ig egﬂﬁggﬁegﬁhﬁgaﬁPgégﬁgg %5%% reproduced by
phot ocopyi ng td:sieptingaaa:dostgpihel in sgpdcarpay sot thar che snowns ew

amendnment s whi gg QafddétaﬂEEStQléeggbstzﬂﬁlgﬁ1? 33 the same plane.
- 12, The apparatus of claim 11, wherein said
delivery'channel defines a plane which is substantially
15 parallel to and spaced from the plane defined by said
staple crowns When_said crowns are in said staple-
'ﬁstorlng means. . . _ :
: 13. Apparatus according to any precedlng claim
- which includes a mpvable pusher bar for urging a staple
20 through the dellvery channel and out of the exit
aperture staple-retaining apparatus comprising: first
means'operable in a.first'position for preventing said
staple from moving within said delivery channel and
operable in a second position for permitting free movement
25 of said staple within said delivery channel, and second
means, responsive to the movement of said pusher bar,
for shifting said flrst means between said first and
second positions.
14, The apparatus of cla1n|13. wherein said
30 first means comprises a resilient fznger terminating in a
leg that occupies and blocks said delivery channel when
said first means is in said first position. |
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scri pt contalng these anennents may be |nspected on the pren1ses of th
nt &fice ' _ _ :

I
ey -

- 15. The apparatus of clalm 13 or. 14, whereln
sa1d second means comprlses an abutment connected to
sa1d first means, said abutment belng reSponsive to the
movement of said pusher bar for sh1ft1ng sald first means.

5 from said first pos;t;on to sa1d second p081t10n to
unhlock sa1d delzvery channel '

16. Surgical staplzng apparatus constructed
and arranged to operate substantzally as hereinbefore
described with reference to and as. 111ustrated 1n

10 Flgures 20 to 37 of the accompanyzng draw;ngs.
nutctottholpod.nuun bas been Teproduced b;yhotoeomu thosppnentsoﬂgnl

typescript. It oay contain & few saendnents which are &ifficult to read. The original
mnmmwunhnhwhwamnﬁnuottb!cmtoahc
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