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Sﬁ CAL STAPLER APPARATUS HAVI NG Pl VOTALLY RELATED STAPLE HOLDER AND ANVI L

T I nvention relates to surgical stapling apparatus, QQﬁ?Fﬁggusf
p icularly to surgical stapling apparatus for substantially

sinmul taneously driving a plurality of surgical -staples through body.tissue
and agai nst an anvil to produce an array of crinped staples in the body
tissue. Surgical staplers. in which a plurality of surgical staples are €.
drin substantially simltaneously froma staple holder to produce an '
array.of staples in body tissue are known. Typically these staplers include
a staple hol der disposed on one sidelef the tissue to be stapled, an anvil
~parallel to the staple holder on the other side of the tissue to be

stapl ed, nmeans for linearly translating the staple hol der and the anvil
toward one another so that the tissue is clanped between them and neans
for driving the staples fromthe staple holder so that the ends of the
stapl es pass through the tissue and are crinped against the anvil, thereby
producing an array of finished staples in the tissue. In common use are
staplers in which the staple holder and anvil conprise a disposable
cartridge renovably nounted in or on a permanent actuator for supporting
and actuating the cartridge. The cartridge is disposable after a single
use. The permanent actuator is reusable in the sanme surdgical procedure
after reloading with a f SURCIGHE ($TARLERAPPARAIUSBAYING 2. anot her
surgi cal procedure af j H IEEeﬁﬂgdéﬂﬁzéBecause of
the difficulty and expense of cleaning and sterilizing 'surgical

instrunents, there is 5 increasing interest-i:n and demand for disposable
surgi cal i nstrorents—Fhis is especi.ally true of surgical instrunents

having a nunber of oMY ARFdFtideréfatd8 to surgical stapling
apparatus, and more particularly to surgical stapling
apparatus for substantially simultaneously driving a
plurality of surgical staples through body tissue and
against an anvil to produce an array of crimped staples
in the body tissue.

Surgical staplers in which a plurality of
surgical staples are driven substantially simultaneously
from a staple holder to produce an array of staples in
body tissue are known. Typically these staplers include
a staple holder disposed on one side of the tissue to be
stapled, an anvil parallel to the staple holder on the
other side of the tissue to be stapled, means for linearly
translating the staple holder and the anvil toward one
another so that the tissue is clamped between them, and
means for driving the staples from the staple holder so
that the ends of the staples pass through the tissue and
are crimped against the anvil, thereby producing an array
of finished staples in the tissue. In common use are
staplers in which the staple holder and anvil comprise a
disposable cartridge removably mounted in or on.a permanent
actuator for supporting and actuating the cartridge. The
cartridge is disposable after a single use. The permanent
actuator is reusable in the same surgical procedure after
reloading with a fresh cartridge, and is reusable in




sur gi cal stapler‘actﬁators menti oned above. On the other hand, the (;gé&-
actuators in prior suryical staplers have 10 generally been required to
withstand relatively large forces associated with clanping the tissue to be
stapled and driving a plurality of staples through the tissue, while at the
sanme time providing the precise alignnment between the staple hol der and
anvil v¥hich is required for 15 proper staple fornmation. These _
reqﬁ+¢énents have typically necessitated very rigid actuator structures

i ncl udi ng substantial nunbers of precision parts made of relatively
expensive materials -such as stainl ess2steel. Such structures are generally
not  econom cal | y di sposabl e. 20 Al t hough instrument.s .of, the type
described aboRBOkRETaPHrOASRL Pﬁ?cﬁg?F%rﬁ#?ﬁfséikﬁﬁﬂnQHf%ggﬁgi;ﬁffﬁbs of -
surgi cal stapkndgreleadiliges requiring instrunments and staple arrays of

various configurations, an_Ji.LlLusgradive. [ r ' he so-call ed
2% thoraci c- abdoni nal .sﬁ?é?%gﬁ é#aﬁ%r&%?%hﬂf'% %%i%?%s%?éj f.or form ng
a row of staplcdsaningr ahysterilining sevoicel ingemanentety fhen dmhor ax,
trachea, StPMachredbing! ehtbegst in afladbfind ofo Msspodmnmenangicatiave a.
U%shaped strucgture at fhe dl%¥§| 30 end of,igg i nstrupgent whi iI's .
positioned  iRSEIYMERLE-t neThE8stE EBPEELALLY BHe FhSWAAFE which in
this type of iinstrumentsi Ragihgngi hutiberl ofembeing i pants wch as thhe di st al

Lo the proxi miiRaged; EABIEF, gPlplobd pahElofed abche. » AP ARG SR Ve

instrunment al hand,t thespghuatpssdin psies suaa%q:algagam@m hage anvil to
clanp the i gHenahngehbehe ragiosedtbanetnetahdcralvtiveny 1hegst apl e
hol der. Ther e%fter ;oa han(:;li_l geggchgﬁl ST al soa}gﬁoc%d \%%%hefraf)pr X rral.
portion of th&oHeES AFERCIRS SO AP G AUPINAUFRENEDERYS WP iNR & “t he
st apl es out ofaridhdrivdnige ahplldealibyoofhstaples through the tissue,
1 while at the same time providing the precise alignment
 between the staple'holder_énd anvil which is required for
' 15 proper staple formation. "These'requirements have
typicallY'necessitatéd'véry rigid actuator structures
including substantial numbers of precision parts made of’
relatively expensive materials such as stainless steel.
Such structures are generally not economically disposable.
20 Although instruments of the type described
above are available for performing several different
types of surgical stapling procedures requiring
instruments and staple arrays of various configurations,
an illustrative type of instrument is the so-called
25 thoracic-abdominal surgical stapler, which is typically
used for forming a row of staples laterally through o
hollow Eody organs such as the thorax, trachea, -
stomach, or-intestines.  Staplers of this type
generally have a U-shaped structure at the distal
30 end of the instrument which“is-positioned |



q ssue and against the anvil. Wen the tissue has thus been stapled, the
I anpi ng knob is operated again to retract the now enpt'y staple hol der,
thereby rel easing the tissue fromthe instrunment. A problem associated with .
instrunents of this type (and to variQus degrees with other si'milar types
of surgical staplers) is that the IaFSE-forces acting on the U shaped
~structure at the distal end of the instrunent .as a result of clanping thE

ti ssue in_that ure a |nulta eousl iving a Ia e ,nunber of
“stapl es @&FW@gniﬁﬁe%ﬁ§F&ﬁ gP i ﬁ@ﬁn Fg d® the structure
t o def or rbhilsn typet b(fuh.nstmhemamsl Iaellotngg,ﬂ:mnaﬂememblmed_sstructure may
. be force d er o] akAl dal leg of the
thotndel dAd£h dﬁ@f:a%ei%%f i&% ﬁﬁs'tn%y st etfH

U—shaped structure may _a ati've to the

proxi mal Whideathg staple @Pl@@ﬂ'-'oﬂ-ﬁaﬂwei rtqiétéé@et@r the: prosad and
el sewher geign otfﬂth&t emumel'heae rafﬁﬂtﬂhéniax@rxlﬁa!laldiﬁi Ig¥ ttiee U- shaped

t t [ | d | to b "
i al | gnaBSREUBREY #1dByELSTE Reeple HAdaet, ¢4 BR e B iR e e o all of
t he st apltewapdothel ymvtaetlorrmlaampr ithec tiligsae hetp!leen eie oppasiagiat el y. _
stapl e t?‘%c'ebséfetﬁ@d/aﬁh'iaﬁnhmﬂi Cg ‘ialté ?ﬁ%‘i%e:” i AR A © AN

object of this invention tQ prOV| e Su |ca stapllng qpparatus of the type
descri bedaRgdfcmecbpnisn als PIRFigal partion 4. anvi|

due to deffotmt iasteumeht a.ssope&m:édsmpmmﬂtﬂmsay drdvestalr i al |y
there 1 s 3 &yl %iéﬁéar REop s?&a B Mgt llondll R | "LOTLLO0,
assenbl yﬁl-ﬁ@lled am.ngweu the Fissnepdespdiison for
si nul t angueyl étﬁgmeungtaephwaabu %nopHi¥ ople r%tx:%@ Qyaih Rely tissue
ComPri ol - 30" the' now empty rst%'p'féc Bolde) %f’ rebsirt ae'l%%s%'gve”
the tissue ‘from the 1nstrument.
' A problem associated with 1nstruments of thls
type (and to varlous degrees with other s;mllar types of
su.glcal staplers) is that the large forces actlng on the
U-shaped structure at the distal end of the instrument as
a result of clamping the tissue in that structure and
51mu1taneously dr1v1ng a large number of staples between
the parallel legs of that structure can cause the structure
to deform. In part;eular, the parallel legs of the '__
U-shaped structure may be forced apart'and thereby lose
their parallelism. The distal leg of the U-shaped structure
may also be shlfted longltudlnally relative to the proximal -
leg as a result of defbrmatlons in the base of the U-shape
and elsewhere in the structure. These deformations or.
strains in the U-shaped structure can occasionaily cause
the staple holder and the anvil to become misaligned to
such a degree that the anv1l no longer crimps some or all
of the staples properly. The 1mproper1y crimped staples . »
may not adequately staple the tissue and/or may injure
the tissue. . :
It is therefore an:'f.:.object of this invenfion
to provide surgical stapling apparatus of the type described
- above in which misalignment of the staple holder and



against- it; a staple holder pivotally connected to the 10 anvil nenber: @
adj acent one end of the anvil menber, the staple holder containing a '
plurality of surgical staples and including staple-driving neans for
si mil taneously driving all of the staples fromthe stapl e hol der, and means
assom ated with the anvil menber adapting the 15 anvil nenber to be fixedly
Hb‘fe on the rigid. frane adj acent pne leg of the U- or V- shaped portion
he stapl e hol der  being pi votabl e in use of the cartridge froma :

I0|OSI tion adj af%bl%gm%%@%f?ﬁnﬁldﬁ%ﬂ};}ﬁ a\é_'so‘iﬁt%@é‘é Beppoer t O at ti fSSUE
.cl anmpi ng position adj acen e anvjl. Acgcordjn .- ano r aspect o

the invention Fﬁﬁ?‘é CrEe 13\ FeRicap ‘gﬁfa (.98'" Fg'f" Pﬁé’rﬁ?&neousl y
forming a plurality of according sltcapd:B aspémdpﬁ |t3mpres|eprt| dnwgntdonanvi |
menber, an st o} 14 nt e d 't he

anvi | rrenber a.eh gt%g%rﬁ’¥%é@ cor"% %g&d“ (Ual’%%l ty o sﬁgl c% st apl es
ard i ncl-udi n§ Yﬁeﬁhsa?o?cs‘?ﬁﬂﬂf arerEhly dnciudinghe é’rtlﬁﬁlde§rﬁf“§nhﬁﬁén§t apl e
hol der; a sur)part- SbF UgdL USieaped)i Bt i) Y 'éiﬂidllt%:%ﬁ'shy”?@ﬁinga '

t uat 30.to th f, st f {
ap e hol dor RoRBPEAIHEY 0 Fungrat PPARLSR 1 W rdmeber BPBFLERRG: e
stapl e fromthansenpit mhermber . £ois chimhmgcwmbasy staplss glvivsne, the
.stapl e hol der é?avﬁetﬂ%ha nﬁ%anw]f&idﬂ Fwt&éla_g %‘ﬁh'ec%%dt Rat + ?g t he

stapl e hol der t S W any ormation_or derlecti-on
of the anvi#0aRBvil memEbenadjagsnt i and of ithe anwidhmeRPeznythe proper
al i gnment - bstapﬁé hbrdesd acw:etm ey anpl mmﬂty off irgiralnisthpilesd

D eci sion i1 t RS MGERBES FERRES ot dehe T paflyaealegh sty o
t he apparat us)dsivinghaltlfof cthesstapies tfrom thel S:th@tlepbpﬂ-deﬁnoﬁnﬂhe
appar atus can Jﬂéaﬁﬁd&s%ciééédws&%e AT Inidnbed Gdapting the
15 anvil member to be fixedly mounted on the rlgld
frame adjacent one 'leg of the U~ or V- shaped portlon
with the staple holder being plvotable in use of the'
' cartrldge from a p051t10n adjacent the second leg of the
U- or v- shaped portion- to a tlssue clamplng pos1tlon
20 adjacent ‘the anvil. :
' Accordlng to another aspect of the 1nventlon
" there is prov1ded a surgical stapler for simultaneously
forming a plurality of surgical staples in body tissue
comprising: an anvil member; an staple holder pivotally
25 mounted adjacent' one end of the anvil member, the staple
holder containing a plurality of surgical staples and
including means for simultaneously driving the staples
from the staple holder; a support structure rigidly
- - supporting the anvil member; and actuator means connected
30 to the support structure for pivoting the staple holder
toward the anvil and for actuatlng the means for dr1v1ng
the staple from the staple holder.
As later described by way of example, the staple
holder is pivotally mounted relative to the anvil so that
35 the staple holder travels with the anvil during any
deformation or deflection of the anv1l and is thereby
always properly aligned w1th the anvil. Proper allgnment



. @ h 1 ess stringent manufacturing tol erances. -This substantially reduces

£he cost of the apparatus, making it possible to produce the apparatus as
an-économcally 10 disposable itemif desired. Further features of the
“invention, its nature and various advantages will be nore apparent fromthe
acconpanyi ng drawi.ngs, and the fokj,owi ng detail ed description of the.
I-nvention. -In the draw ngs: 15 Figure 1 is a perspective view oef
a first illustrative enbodi ment of thoracic-abdom nal surgical stapler

appar at us ReFween cthel stapke ielder and lanvid iie shereby majnteifeds an

el evat i ongprimeri 1Py | thesd Abntiie tHendeA vainar &l w3 g dégggtée fl Ito[]i or to
ar (0] e

AL RE TSR AR e Sy A L
showi ng 25appexappsr G 4es. J rthes @ctiudtar poreicnakifethendppagdyuk)r st apling.
apparat oo o TR eDE HEbd Ml 36 IAT RrtioR o BB Clampine .
tissue to ¥WPIHNeLAF R mMade iof degssecwxpemsiye materjads Bndhowi ng the
condi ti on witH sy syingent Madufadtusing tolerancasd refgdy to be stapl ed.
opor ates (SMSHTATHY FotHRe (he, Gost- A the; SppaZasiEy SRR 1o *
Fi gures 5-it gmadihlendo prodices bhe appairatusd abr am ebenompanalys after it
has- beeyp Qiféﬁé‘ékbfé GWem & £ %_e.%ﬁ"e@.i onal view taken along the
- Further features of the invention, its nature
and _var;".o_u_s: advantaggs 'wi_l'l be more apparent from the .
accompanying drawings, and the following _det:ailed
description of the inﬁrention_. ] In t_he drawings:
15 Figure 1 is a perspective view of a first
illustrative embodiment of thoracic-abdominal surgical.
stapler apparatus constructed in accordance with the
- invention. _ o ..
Figure_ 2 is an elevational view, partly cut
20 away, of the apparatus of Figure 1 prior to use. N
| Figure 3 is a perspective view, partly cut
away; of a part of the apparatus_ of Figure 1 prior to- -
- use.. S ' -
_ .Figure 4 is a view similar to Figure 2 showing"
25 the apparatus in use with tissue clamped and ready
- for stapling.



line 9-9 in Figure:6. Figure 10 is a sectional view taken along the line
10-10 in Figure 6.--Figure 11 is a sinplified el evational view of a portion\

of typical prior art thoracic-abdom nal surgical- - stapler apparatus
illustrating the type of structural defornmations which nmay occur in such
apparatus during use. Figure 12 is a sinplyfied elevational view of a
-portion of thoracic-abdoninal surgical stafler apparatus constructed in
accoetlance with the principles of this invention illustrating the type of

structural def or mat i onFidiFd Srads Qaf Wnldrged elppotiongl dedctionsk.

Figure 13 is a.perspective Vi of a _part, of L Iy | |

enbodi nent ofwtﬁf)r i%%ﬁﬁorﬁ‘ﬁ\%h%lﬁ %Iéﬁtlﬁ a(gfr ﬁlﬁ%rgtﬁé‘%mﬁﬂ%t edin
accor dance withe tapparats iis .opéxakad o iclanmp dthe tissue tedeonal view
of the apparqgtgbfgdjﬁ gure 13. Figure 15 is a sectional view taken along
the line 15-15 i'n Figurg, 14. Figure 16,is a sactional. inWthgﬁa al ong the
ligne 16-16 in Figure 1£19ure q:ig’tﬁjrae ViEey siymitax, ) EMEIR BfL1RFe
appar at us shotie icordition oif tieyuppdfhtis aviph syhee ttissue avlampedt hird
i*llus- trativ, | : | c-abdom nal surgical stapler -apparatus
caonstruct ed .i%gg%%%%t%{%%‘#hv_entio.n.-‘ Figure 19 is an_end_view of
t e apparatus of Fi gur Fimreifuke 20viey Sirllanitofigures iDand 6 ew of

the -appar at ussidwind Hidw lthe p¥drh e Pt £d sy NS ¢Daipe@dp the
tissue in t“etfééﬁéf”- Figure 21 is a viewsimlar to.Flgure_ZO_shomnng o
. Figure 8 is a view similar to Figures 5-7
. showing how the tissue is releaéed from the apparatus

after it has been stapled.

- Figure 9 is a sectional view taken along the

line 9-9 in Figure 6. - -

 Figure 10 is a sectional view taken along the

line 10-10 in Figure 6. ' . ' _ _

o . Figure 11 is a simplified elevational view of a
portion of typical prior art thoracic-abdominal surgical
stapler apparatus illustrating the type of structural
deformations which may occur in such apparatus during
use. . R

Figure 12 is a simplified elevational view of a
portion of thoracic-abdominal surgical stapler apparatus'
constructed in accordance with the principles of this
invention illustrating the tYpe of structural deformations
which may occur in such apparatus during use. -

Figure 13 is a perspective view of a part of a
second illustrative embodiment of thoracic-abdominal
surgical stapler apparatus constructed in accordance with
| the invention. : o "

. . .Figure 14 is an elevational sectional view of

the apparatus of Figure 13. _
_ Figure 15 is a sectional view taken along'the

line 15-15 in Figure 14. _ ' | S

' Figure 16 is a.sectional view taken along the
.line 16-16 in Figure 14.

———m e mw - &



peration of the apparatus to staple the clanped tissue.” Figure 22 |s a
ectional view taken-along the line 22-22 in Figure 20: Detailed

scription of the Invention Al though the principles of the invention are
applicable to other simlar types of surgical stapler- apparatus,
the-invention will be clearly undersypod froman expl anation of its
application to thoracic-abdom nal surgical stapler apparatus of the typgs
nmenti oned above. The invention is also applicable to both permanent and
. di sposabl e appar at Bigurecd?diaghyvieweofnthet bottom off ithe appanatns rat ed
in a totghb diﬁpp§g§#g egbodi ment. Later, a second illustrative enbodi ment
- in which spos- e cartrld e conprisi,ng a,staple hol der %ﬁg{an anvi |

is nDunted in a pefhEHERL 1Bnd6r ArRRESRELELN yéew ofed thiFd

th hird Id | ﬁl&tﬁé eaebcdhmdn&eaft Ehbehcn&-abalbgmaualsmtgdwow Ieb;ut \lfvlhl gh
as a di nL..ac [ . n y Wi e
descri be@P ?‘? EV—'? é#g’%ﬁﬂggﬁﬁt F‘geg Ugﬁﬂgﬁt %ﬁﬁsg%% ﬁf‘é’eﬁlﬁ%ﬁ}mnt Wth e
Lever Qperated ActBhgureAl9 tseaalendowseonﬁ‘¢hean@pamatuacﬂf'F|gures 1-10

show a f i?ﬁ éligstratlve enbodi ment of the invention in which the entire
S

appar at us di sposabl e after use in.a single sur al stap
procedure and in wﬁ%gﬂr?hgoaﬁﬁaﬁﬁtGieV§tF89§a géi for g

exanpl e the Fapparatusi bEUFigarevisi shbwningnbpé&aruliemdae&s thmdl e 20 adj acent
t he pr oxj, S n nnecting structure 30
substant|§F+§§gg?p%nd|§a*§ E%%”ﬁgkapg aﬁ ndgg%g&ﬁ M- U-shaped or. V-shaped
support structure BibgauretRd issaaviewdsimidamnget Faguder 26 shoWwBMg As i s

bet t er Séﬁg éﬁl&hgﬁfetﬁe §ﬂﬁ89&fu§tEBcﬁﬁhﬁléotﬁﬁnEﬂ' d?ﬁiéyﬁé“ﬂ l'eg 42,

- a distal g 44 a._ba oi nin end of 42 and 44.
. Support struct ureaﬁ:bgp;gsffnlg g sectgonai view ta?:en a ong %

line 22-22 1n Figure 20.

Detalled Descrlptlon of the Inventlon _

Although the prlnclples of the 1nvent10n are
applicable to other similar types of- surglcal stapler -
apparatus, the: inveni:iop will be clearly understood from
an explanation of its application to thoracic-abdominal
surgical stapler apparatus of the type mentioned above.
The invention is also'applicable to both permanent and -
disposable apparatus. Accordingly, the invention will .
first be illustrated in a totally disposable embodiment.
Later, a seCOnd-illustrative embodiment‘in which a2 dispos-~
able cartridge comprising a staple holder and an anvil is
mounted in a permanent instrument will be described. ' And
finally, a third illustrative embodiment which is again
totally disposable but .which has a different actuator for
the staple holder and anvil assembly will be descrlbed.

I. First Illustrative Embodlment. c &
Disposable Instrument with
Lever Operated Actuator

- A. 0verall COnstructlon and Ogeratzon

. Figures 1-10 show a first 111ustrat1ve embodiment
of the inyent;on in whlch the entire apparatus is disposable



pl ane substantially parallel to the longitudinal axis of connecting (;gg/
structure 30. The < ongitudinal axis of each of |egs 42 and 44, however, is\_ _~
transverse to the longitu- dinal axis of connecting.structure 30. In use,

the instrunent is positioned relative to t tissue-12 to be stapled (e.g.,

a tubul.ar organ such as the thorax) so thatéthe tissue i's generally between

| egs 42 and 44 and transverse to the plane of support structure 40. As is
norébtlearly seen in Figure 2, a pivoting staple holder and anvil assenbly

50 i's mount edafber Heselitnad $imgle wirgiepbrstapling procedure sand| ins0.

i ncl udes an agﬂiéhpgﬁé|éﬁbgggfﬁglfgy1é$g§n55h&§té@g 44, and.a stapl e hol der
portion 60. -pivotally npunted on_anvi | trpn 52 ans I votal axis
62 adj acent the base 4ADHISROWR of‘?rs?’ﬁ}&iﬁelﬂog ?#?Eﬁ g‘ﬁ&%ﬂ: 1¥Ris 62
may al | ow soli?dxstnmemﬁllmoim@ludem haxed e aerammdtm roximalin t he

draw ng the Zé&? %gr%%?%@ﬂﬁ%h ééﬁﬁlqe St a&%{*%r% 6€1

nmat i on of .the™s g
opposi te the Swhs a@ﬁ&%&%ﬁrF@%ﬂﬁﬁ¢iQﬂ%QﬁItQm#Qﬂﬂquﬂ s iand RN fQPRR| on of

te1 ongat eg altoemlsﬁ@péé %iqomsh éﬂ%}gig%rﬂ@trﬁb?hﬂé”ﬁo 2at|:&iep$|i§@‘i&]|?$b0f
e i medi at e_oye esc e ar at us ver, it w e -
SEffl cient to % %ﬁe‘:‘? {)’r’g% F‘%r%z‘ﬁgp o@% r%?? VORER Bt on.)
ﬁnrhl nenber Emgure;ﬂunsuppartammructure|4ﬂ1éﬁmprnsesialprdxmmalstapIe :
ol der 0 € of.her Wgse
Er&§p42 4 Biyed a?? hougf\aéc? a BaPs 4@0%8" ﬁéxﬁe éﬂ& gk

unsupported in The a.fara ur ded

substan- ti al®3chRE] %gspﬁf%t%%déﬁﬂa anos‘lER)o |%W%R‘ér%p4%ubb%$t1%t$ucture
40 (see Figurpline sSilstentidley ﬁ@rdﬁlé@rw|tﬂebl cngiiteatwal raxigrnyfl 54

oen pos: 11 orcaRerErRY et S0, CE i SndfefBEn 2l axls L€ S2HED Y,
to be stapl edofelegerdanand 44, dwwever opiostranseerssitofthe apprghtider 60
(see al so Fi g@{fal)axis of connecting structure 30. 1In use, the
' instrument is positioned relative to the tissue 12 to be
stapled (e.g., a tubular orgen_such as the thorax) so
that the tissue is_generally.between_legs.42 and 44 and
,transverse to the plane of support structure 40.
As is more clearly seen in Figure 2, a pivoting
staple holder and anvil assembly 50 is mounted on the
distal leg 44 of support.structure 40. Assembly 50
includes an anvil portion 52 rigidly mounted on leg 44,
and a staple holder portion. 60.pi¢otally mounted on anvil
portlon 52 by means of p1vota1 axis 62 adJacent the
.base 46 of support structure 40._ (Although pivotal
axis 62 may allow_solely plvotal motion, in the preferred
embodiment shown in the drawing the arrangement of pivotal
axis 62 also allows a limited amount of motion of the:
staple'holder perpendicular to,the staple holder: surface 64
_ opposite the anvil as described in detail below. This is
&~ the function of elongated. aperture 61 shown in broken
T lines in Figure 2. For purposes of the immediate overall
description of the apparatus, however, it will be sufficient
to assume that plvotal axis 62 allows purely pivotal
motion.) Anvil member 54 is mounted on anvil portion 52
so that it faces staple holder 60. Except for pivotal




en the tissue is in place'bétmeen anvi | 54 and stapl e hol déer 60, pivoting
l/anmp actuator 70 is pivoted counter-clockw se about its pivotal axis 72 as

own in Figure 5. This causes camm ng surface 74 on the distal end of
actuator 70 to pivot staple holder 60 clockw se about its pivotal axis 62,
t hereby gradually clanping tissue 12 {etween anvil 54 and the opposing
surface 64 of staple holder 60. When actuator 70 has been fully pivoted™)
counter- clockw se -so-that it is substantially parallel to the |ongitudinal
axis of atiméd,i sfapleudeidenGsisiksrvise ansypportedriguthe 4 and 6,

the di Sta?[papl exﬁ) GATHIUG W ae éﬁdé& HoSsdeh Tl ENEwS SsuBs tRR-Pr oxi mal

si de of | der _60. Tlssue en fjrn1 cl anped between anvil 54
and oppdsiaidYsPazad e Plates @Il%lﬂfl’él%l G‘g)a%‘épaﬂ’v"?l 54 are
subst antgtahdeturey 40 e(lseamigtdr@ ps owtaqs.‘ee toldery 66 isindrmatllybet ween

or st ap i S el T v L B4 b 1S S N (IR T TS

funct i obetesmnedements (52 andh&ht o tihe nermaldy epen pesitionl i gnnent
of staplghdigl 48/ FaQuaed 22Nddserbiy 50 % bﬂeﬁi%r@éﬁeﬁé €9skfkoyne 6).

whi ch egi&ds thrau @tPPe s%gﬂg{}gﬁ&o a%(goégérepw ors#%{;%plpéot al axis 62,
and i nt tee S I p hol der 60 .
is pit v.otﬁllmlpald dloliderndl |(see Asw Figurectpator 70 is fgl ly ‘p: go;cMe]q "
counter- clockw s i iC
hidhid O S FRMKe Bedidig Bhontte 000"

is carried by 'actator , rive p|n r oxi-mal

secti on &1d &apde iheddan m,ummlmgm Actyrter Wi 1’% pin 76 then .
- extends giRkigtdd @dunterlctidd s ot eubapl o4 aésehssmdagcent the

E:‘)loé;ral surface f stag (F%\%r}% asse 68 (sugface6%4 we stapl e
dlstal end of actuator 70 .to. plvot staple holder 60
- clockwise about its pzvotal axis 62, thereby gradually a
clamping tissue 12 between anvil 54 and the opp051ng "
surface 64 of staple holder 60. o
‘When actuator 70 has been fully pivoted countere
clockwise so that it is substantially parallel to the -
longitudinal axis of connecting structure 30 as shown,
for example, in Figures 4 and 6, the distal end of camming
surface 74 latches in detent 65 in the proximal .side of
staple holder 60. Tissue 12 is then firmly clamped '
between anvil 54 and oppbsing'Staple holder surface 64.
Staple holder 60 and anvil 54 are substantially parallel,
and the appropriate spacing is maintained between anvil 54
and surface 64 by pivotal axis 62 and spacer member 66 on
the side of staple holder 60 opposite axis 62. Spacer
member 66 performs its-function by contacting the adjacent
portion of anvil 54.,-Pr6per alignment of staple holder 60
- and anvil 54 is aided by alignment pin 80 (Figure 6)
which extends through the side of stapie'holder 60 opposite
pivotal axis 62 and into alignment aperture 58 in anvil
assembly 52 when staple holder 60 is plvoted parallel to
anvil 54. : _
‘Also when actuator 70 is fully plvoted counter-
clockwise ‘as shown in F;gures 4 and 6, drive pin 76,



normal | y keeps actuator |ever 110 pivoted counter-clockw se away from ’@)
handl e 20, is now rel eased by pivoting it clockw se down to the broken Ii
position shown in Figure 4. Lever. 110 can now be pivoted cl ockw se about

pi votal axis 112 toward handle 20 (i.e., by squeezing it ‘toward the handle
with the fingers of the hand hol di ng the hzgdl e) to actuate the staple
driving nmechanism Wen |lever 110 is pivot cl ockwi se as just descri bed,

t he: %ﬁd of -l ever 110 inside the proxinmal end of connecting structure 30
contacts headwitixionis heamried ey acthatiorlr70/e i8 mligmed with edripre 90 in

t he di st al t 8

the proxi i B é‘?“&%% End) peheftd of ddhrebitf RAiclRa Y o
di rection (se‘@‘?—'l%’bﬁ Iyendripf duive Rip 7§ tHhen WWS&@E@Q Heh®r oxi mal
surface of stpRdcinH] \Gide m@ﬁmé&om edly &d Visﬂ&d;hﬁezasml y in the

6 through (3S0NAL SRt o stapls adlingadiennty ¥ SRR L.
so that they is|the staple thaldehol csafat}t ileshah M0 n( Rigpirs a&)] ehicke t hus
been cri rrped,naﬁvmﬁ&ég% s 61:1%1,&16&‘1@%:1%&&& &5 T efsmghg n% 2)

uder the mfluengte of _conpression, coll return”spri ng
| ocat ed ar ourRF&3%h &P ofimare Teleanse &E and surface

32 in connectclmc]&:rwtddvm 3o tHe brioken Ngnd ﬁdﬁﬁid&ﬁlﬂndvm niv conpl ete

d all that t | f th
st rument . ALY %y 0 REON0 Tl A RS Vo e BRI a0
t he proxi nal rivptad agis|ldd maﬂ%élﬂxﬂg! 20130 . &Gl a Ry rasfueszindddft e 130
i's pivot allym&ﬁewwlmw Scﬂe?h Hybrss dPIHES D holdiHgits -

Vhen 1 hi”Sré}ﬁw&%?eﬁs faciiat Rhe Rienis, draving mechaiat I
di stal end of the togglvmemumren 1A Qoric ipisdo ted dﬂﬂﬂ:]oilséa!mﬁmwator 70,
| ‘described, the end of lever 110 inside the proximal end '
of connecting structure 30 contacts head 92 on the proximal
end of drive pin 90 and drives pin 90 in the distal
direction. The distal end of pin 90 in turn contacts
head 78 on the proximal end of drive pin 76 and drives
that‘pin*in-the-distal'ditection (see Figure 7). The
dlstal end of pin 76 contacts the proximal surface of
staple driving assembly 68, thereby driving that assembly
in the distal direction and causing it to drive staples 120
out of staple holder 60 through tissue 12, and against
anvil 54. Anvil 54 crlmps the staples so that they w111
remain in and hold the tissue. When the staples have
thus been crimped, lever 110 is released and returns to
its original position under the influence of compression
coil return spring 94 (Figures 2 and 4) located around
the proximal end of drive pin 90 between head 92 and
surface 32 in comnecting structure 30.

The stapling of the t1ssue is now complete and
all that remains to be done is to remove the stapled tissue
from the instrument. This is accomplished as shown in:
Figure 8 by pressing down on the proximal end 132 of
clamp release toggle 130. Clamp release toggle 130 is
pivotally mounted on pivotal axis 134 and is located so



surface 74 on staple holder 60. Staple holder 60 then pivots

Gégﬁ{eby pi voting clanp actuator 70 cl ockwi se and rel easing the pressure of

unt er

spring 56.
assenbly 52,

cl ockwi se about pivotal axis 62 in response to the pressure of | eaf

Wth staple holder 60 thus, pivoted back away from anyi l
the stapled tissue 12 call be readily renmoved fromthe

“instrunent. B. The Actuator Assenbly Instrunment 10 may be thought of

havi ng two nmajor conponents: 1) an actuator asseribly conprisin handl e
20, connthatnytsrdistal cend 136 dextepdst usdercthecrroximad end didfpl e

hol der agg epamp aceeskby 0.  WHehl ehal pgekimhs éﬁaamean@faeeemy y 50 are
provided in sec é% £$ Slnllarl addl e} aI det ai | rding the
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Pﬁasfﬁrﬁlﬁ basi c el enents
of supposprsnguﬁﬁuréWﬂﬂhasEaple hphden 6thhnstpiwbyeﬂababkehwaﬂzﬂ

pl at es

SP on 18 séﬁfﬁj}g' §2' #rgéaﬁ?{aadtgksue-rﬁé pet! enent s of

andl e nmenber ang pi vot al.
The plastic of handl e

menber 22 i's joined to the netal. of pl'ates 40a and 40b al ong connecti ng
struct urB. 30. Théﬂattuaﬂ@n.Bsdeﬂﬁhyextend proxi mal |y back from support
structure 40 along-connecting structure 30 where they are substantially

Instrument 10 may be thought of as having two
major components: . (1) an actuator assembly comprzsing

handle 20, connect;ng structure 30, and support structure 40,

and (2) staple holder and anvil assembly 50. Addltzonal
details regarding assembly_so-are;provided in section C
below. Similarly, additional details regarding the -

clamping and staple’ driving mechanisms which form part of

the actuator assembly are provided in section D below. -

Preliminarily, however, consideration will be given here

to scme details of the'construCtioﬁ of the remainder of

' the actuator assembly. - -

In order to make instrument 10 ea51ly and

economically disposable, as much of the instrument as -

possible is preferably made of relatively inexpensive"
materials such as plast;c.:; T .. Preferably only

‘those parts of the instrument which are subject to hzgh

stresses are made of metal. : .

with the foregoing in mind, the bas;c elements
of support structure 40 are two spaced substantlally
parallel metal plates 40a and 40b (see, for example,
Figures 1 and 9). The basic elements of handle 20, on’
the other hand, are fixed handle member 22 and pivotal
actuator lever-lloi'both'principally-of’plastic.-'The'~

Plastic of handle member 22' is joined to the metal of



enclosed I n and bonded to an outer sheII 36 of plastic (see Figures 1, 9,
and 10). Shell 36 is integral with plastic handl e nenber 22. Anvil portio
52 of assenbly 50is rigidly nounted between the distal |egs 44 of plates
40a and 40b. "Stapl e hol der 60 is pivotally nounted on one end of anvil
portlon 52 between proxi mal |egs 42. of pla? s 40a and 40b. C anp actuator
nd clanp rel ease.toggle 130 are also p tally nmounted between the
port ns of .plates 40a and 40b which extend into connecting structure 30.
Pl at-es 40a anpld@assdapaocahdt 86br a3ongt connecbLRgt steadtupé 80e ppPyates asas

(he broximi 889ci0p Er&ead Hrdxinatih PAPR. ERon sipnBEf dftucfhEe <6
respective opaégngecenaec§1n9|sbxectexe33qlwhereathexte:eleubstgnole%bﬁ
Figure 4). Ackualeselcif’ addObeRakdl o8 &znsﬁeércenelilsle(sfgiﬂs.r:ticand 4)

by which lever 110_Ls noun \% 1 an ch e beyond
axi s 112 to céﬁ?ﬁc? guLgs 9 oﬂ'd é fé?n 9€he 6138 %Pgﬁgﬁa “and
Anvi | Assenblpldstbeshanébe membenu22.9, anvil portion 52 of staple hol der
and anvil assenbly 50 hggsy fgfggb 0y S dly

pernanently nount ed betmeen ?ﬁé LS a?élég %géﬁ$1%|5?69§ % g@gy40b by
ritvets 48 (Figoreteqd betveen the distahslegs 44 of plakesnita andp4lk.
nmenber 150 bysbtapdd holded €0 iorpdeo QHEI;QBO@H‘E&&rthOﬁéaéﬁd 6&i hnpoLtion

cr i mpi ng. pockBPEEAPR, 22 BEBECed Proniial Tean T2 0F Plafes a0l BaikoR, 0 °
anvi | pocketSCSaapandtﬁabors7QIagdedlmmphreleeseetoggbeoh&OoaremalparaIIeI
rows of stapl ﬁivé@an‘exﬁéﬁ#@d@éﬁ@éeﬁ%ﬂeﬁ‘é@réﬂ ﬁgegfoﬁieeéﬁ BOSKghg 1N

each row are T pectlv |gned W ol nts each_staple in the
associated ro d “inkogepnegiin Fpre 30- FiBletes 4@avi |
54 al so has'aahdl0054suﬁp0rndnhétréspéémnﬁadbpﬁoﬁitenﬂﬁﬂé of the

pivotal axes 72 -and 134 of elements 70 and 130 (see
-Flgures 3, 9, and 10). Also, near the prox1ma1 ends of
plates 40a and 40b, these plates support the respect1ve
opposite ends of pivotal axis 112 of actuator lever 110
(see Figure 4). Actuator'lever 110 contains a metal
core 114 (Figures 2 and 4) by which lever 110 is mounted
on pivotal axis 112 and which extends beyond axis 112 to
contact head 92 on drive pin 90.

C. The Staple Hblder and Anvil Assembly
. As best seen in Figure 9, anvil port;on 52 of

staple holder and anvil assembly 50 has a base member 150
which is rigidly and permanently mounted between the
distal legs 44 of plates 40a and 40b by rivets 48 (Figure 2)
or comparable means. Anvil 54 is mounted on base member 150
by being fitted or formed over an outwardly flared rail |
portion 152 (Figure 9) of base member 150. Anvil 54 has
two parallel rows of staple crimping pockets or recesses 54a
and 54b (see also Figure 3). Each row of anvil pockets 54a
and 54b is aligned with a respective one of two_parailel
rows of staples 120 in staple holder 60. Two adjacent

i Staplefpockets in each row are'respeetively aligned with
the two points of each staple in the associated row of



pparatus. At the other end of the anvil assenbly, basé nenber 150 has a
oxi mally extending tongue 154 (Figure 5) on which staple holder 60 is

pi votal | y nounted as nentioned above and described in nore detail bel ow
Returning again to Figure 9, staple h¢ er 60 is disposed between the
proxi mal |egs 42 of plates 40a and 40b. Staple holder 60 has an outer g

housi ng 160 aV| n air of taps 162 gure a exte dlgg istally on e.ach
side of % eR/f SR 62O £X FUFQuRr 188VRhdS€xt ends from

each si dglsy natsa :-i dmjue 94¢ cforn sdmiveinsg tiperénd coflaldgnmehtof tabs 162

hpert ur & B8 TP et 5 P naiEheEnts (£o0 ndd PE¥bhe"RR, o
sur f ace afanped|in Hhelapmrakish Ahtthe sothertexsdmfmhe anvile is
‘?’Lgngﬁcdisés:)hf I \ﬁmﬁ 62 ar%illnsl??ia]@él}f: o“%:&t Zﬁggg?jéd gge?!t éigtsl 82) "
‘H}%f& e(rﬁsg“cﬁe ;| ¢ 31%&# 1% ¥Fi
gegadtgmﬁmm&me ntexi ticoned aﬂaxi??anmrdémcﬁlsewezﬂ»anmecaeﬁﬂ i n- {:Ihgures
appar at %@Shom in Figure 5, elongated apertures 61 allow the portion ofg |

stapl e 60 adj acent. pin 62 to translate linearly in the prox- inal
direction by a smBeturming %@almcﬁ-%aﬁ'% Qhestapbw Bolderr6Qure 5. This:

hel ps pr;@/«iﬂsﬁdsed/esetﬁééu GtHed Trexdpd tés50gbay in the
o vt ci e B | SRARAR i 4R e asse%.wMéeiﬁﬁyéﬁéf of the
predom rixavt:ﬂr;g @ paixt of d:qhmg.émtdmtguré'f&) textsemdlngtdiastblly‘i stributed =
|mr)1rle:| ;Elrd;d)gyé%glén%?%f plﬁ#as 6?3bear on t%éold%:féﬁé &lg egl g?\g;]g\c,im -
aper - t (hongus 11'% edch side 9f nﬁ%eﬁOMu@olnﬁPn- tain
stapl e hal dﬂror@&ﬁ&t ﬂﬂeﬁtﬁﬁ BV iin YK BE Habs 162 to provide
the pivotal mount:.ng for staple holder 60 on anvil portion 52. e
Apertures‘ 61 a_re elongated in a direction perpend:.cular |
to the distal surface. ef ‘staple holder 60 which contacts
the tissue when tissue is clamped in the apparatus (i.e.,
parallel to the staple driving direction). The enhds of
pivot pin 62 are :.m.t:.ally located in elongated apertures 61
near the proxz.mal ends of those apertures as shown, for
example, in Eigﬁres 2 and 3. As staple holder 60 closes
~ on the tissue being clamped in.the apparatus as shown in
Figure 5, elongated apertures 61 allow the portion of staple
holder 60 adjacent pin 62 to translate linearly in the prox-
imal direction by a small amount as indicated by the arrow 63
in Flgure S. This helps prevent the very fluid tissue being
clamped from.flowing in the direction away from pivotal
axis 62 as assembly ,50 closes by effectively providing a -
small amount of linear clamping motion near the end of the
predominantly pivotal clamping motion. The tissue is '
thereby distributed more uniformly in the apparatus. - When
assembly 50 is fully. closed as shown in Figure 6, the ends
of pivot pin 62 bear on the distal ends of elongated aper-
tures 61, thereby cooperating with spacer member 66 to main-
‘tain staple holder 60 parallel to anvil portion 52.

n 80 into aperture 58 in base nenber 150 when tissue is clanped in the
N



Ret.urning once mbre to Figure 9, staple holding nenber 164 is nounted in
the distal side of- housing 160. Staple holding nenber 164 has two parallel
rows of staple containing apertures 164a and 164b which are respectively
aligned with anvil pocket rows.54a and 54b. } ach staple containing aperture
initially contains one staple 120, and the
t hat, one anvil pocket in the associated row of anvil pockets is opposite
eacﬁxﬁ0|nt of the staple in that aperture. Behind each staple 120 is a

st'apl e pusher 166 sli d@dturfiy ehdd nid¥e A Fidhite (Seastiple Mdldind) -

romber 166 wibPTS 1k 4 iR o, ) 44 %aﬁea“t ”Z&‘”%ﬁt’"‘fﬁm 166
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60. Access t%éﬁ%ﬁﬁr@'fpé&‘ﬁdﬁé@ IW’HQ{%OJI%H Ripe) é‘fé)rigi% pECEivl1g 70 in

t"he prOX|naI de of houysing 160. Staple er 60 |s nor na blase away
f om anvi | 54a W Q’ |ﬂﬂ°é‘e FOHS RAR A0, 390 taple pq
seen in Fi gur@z‘ﬁtafmrngampmremmmmwy Ic&ﬁitasms rtméS(‘staplre)umoa,d in
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al’i gnnent  pi rPQR'keﬁ e atssqm@m naw cﬂmifllalncg?kﬁﬂ i rompsiten
partly -obstr usddiHditf: GrertHnGip w%wtﬂnaé%p@m rdat mmléadns open

and thereby presenti an obstacl.e and _pos e rd to I SS bei ng
pl aced in or féﬁ}e&%&wﬁ t%ét?&}%lter LH“?H{) 31434) "3‘}}1 k“"i tal |y
nount ed i n stapparainisidrsed® admd [Figuimed Wi t i‘l’haaq:rmx:ma]alemimtof:al 'y

te)titeegfjinn\?\hég asﬁ%@%ﬁ openeg' I%sﬂﬁn% exarrpl el n’%: ure écjé%:

apertures are further aligned so -

g .
proxi mal end YGiGh "iielise &ldspbl hpaunted dn ddhes APPAFRIS | o %y W

whi ch ext end%z&icma tHiferd fotd Rlonfyrds e ftHe Wiidi &l @ridrichg Sas”#&mxectat t he
?gzt om of the A‘ L{Saprl% (hoe.‘leae'il % € Qccesesaftos IQ:h':l.nsg s]tSa%lreasdra'JRrierlxgo ngated sl ot
' assembly is through elongated slot 170 in the prox1mal
side of housing 160. o > ]

_ ~ Staple holder 60 is normally blased away from

: anv11 ‘54 as shown, for example, in Flgure 2 by leaf
‘sprlng 56. As seen in Figure 5, for example, one end of =
leaf spring 56 is mounted in tongue 154 on anvil base

- member 150. The. other end of leaf spring 56 bears on
surface 172 inside staple holder 60.

_ ' staple holder 60 also carries allgnment pln 80.
In order to prevent the end of allgnment pin 80 from '
‘partly obstructing the open end of assembly S0 when. that
assembly is open and thereby presenting an obstacle and
possible hazard to the tissue being placed in or removed
from the instrument, alignment pin 80 is reciprocally

" mounted in staple holder 60 and provided with means for
automatically extending the pin when assembly 50 is’

' .closed and automatically retracting the pin when assembly 50
is opened. As shown for example in Figure 3, the proximal
end of pin 80 is engaged by the slotted end 182 of leaf
spring 180 which extends along the proximal side of
housing 160 and is anchored at the bottom of the housing
(see Figure 5).  Leaf spring lso'has an elongated slot 184



g0 al so has a transverse recess which forns detent 65*for the distal end .
camm ng surface 74 when clanp actuator 70 is pivoted parallel to
connecting structure 30. The proximal side of housing 164 may be
correspondi ngly relieved adjacent det eff” récess 65. Leaf: spring 180 is
arranged so that it is normally inclined away fromthe proxi mal side of 73

gur oo ViR b "ferd i Sor PERER Y0 FECRCT08 Tro 2 BEIRNG: 160.
r et r act ciegfh sSpring sk8q raalso teasli attransvense t hecesa whichnforpsoj ect from
nol der - Setellicss | AP A L@fssgeafoeﬁ& &F Ohiifli fi§UBL EEELOTH WiRBRAS Shown i

Fi gure canmm ng suriace” 74 |rst contacts the
central PANR ACBHALGF | TR -'H%(PJOYPW rpsx%’se%ftem@n&eqtmsm s presses

spring Jﬁ&mwtaohe Iﬂé))pm:l.rﬁaﬁesﬁe hef shogs 164amagnbey 50 begins

hot der G oam A L (el 0 " 1§0eRE 3E0e Rt 'radetf BRIC BeBlr Y O
" hol der Esbztmmr]cacarn.s Ia:pmgem 52 that Hbsmbngm@l]:ynl.mlmaedo cl ose, the
di st al :IQ:l ﬁfé?’“‘ ﬂ'éﬂi@rﬁ Wéﬂi iﬂ ﬁ‘ﬁ&' i pasedbhy 52 to
ri e hold é

' i ch is generally co-extensive with slot 170 in- housing 160, Leaf spring

hel p kee escrlbed above.

-and anV| I £orti
If for & i3%) sk Lo pxanple, s@&t g&?ﬁ& 2; gedpPoxi mal side .
of housing ti% CHHIDELRRN fring E80 Hoekds npinager inr the8reyraceed ng on

opened dpmiLit B e e BAAT Sha f' it ot JBER B8E°TL) 7om
spring MJQQﬂermmdNMﬂMQﬁQ;«prl ng 180 to nove away .fromtthe proxinmal
surface of housi ngyHd émn;seééﬁﬁt&tm@%s ﬁb@é&%éﬁnﬂékﬂélb&khbl&e

(1 e, = it AR o A0 B 1 G %Ssgé’%%%@@m%p% ERmRing, Surdace: 4 1o
assure figst cdnﬁdcté(theﬂcentranrpdntibw Gﬁtspriugbysasennbb;hSO itself.
The tol B Jfos"in{t?'ﬁlfs Th:.s presses spr:.ng 180 against the
proximal side of housing 160 as assembly 50 begins to _
close. The deflect;on of sprlng 180 causes pin 80 to '
move dlstally of holder 60, thereby causing the distal.
end of pin 80 to project from holder 60 toward anvil = .
portion 52. As assembly 50 continues to close, the
distal end of pin 80 enters aiignment aperture 58 in.
anvil assembly 52 to help keep staple holder 60 and anvil
portion 52 allgned as described above. If for any reason
spring 180 does not fully seat against the proximal side
of hou31ng 160, pin 80 can be pushed home into aperture 58
by press1ng on head 82 as indicated by the arrow 186 in -
Figure 6. Wwhen assembly 50 is opened again as shown in
Figore 8, camming surface 74 moves away from spring 180,
thereby allowing spring 180 to move away from the proximal
surface of housing.lsovahd retract pin 80. 3
' . It should be noted that the precise alignment
between the staple guiding and staple forming elements
(i.e., staple holder 60 and anvil 54, respectively) which
is required to assure proper staple formation is provided
entirely by assembly 50 itself. The tolerance requirements
for all other parts of the apparatus {i.e., the actuator)



for all other parts of the apparatus (i.e., the actuator) - are thereby
substantially reduced.* This greatly reduces the cost of the actuator and
nmakes possible the extensive use of relatively inexpensive materials in ' :
‘that portion of*the apparatius as described above. As in the case of the
remei nder of the apparatus, preferably as Zéch of staple holder and anvil

assenbly 50 as possible is nade of relatively inexpensive and econom -
cal lydlsposabl e materials such as plastic, Thus anvil base nenber 150,

.staple hol dergho é}_gi ,Wasq%%ﬁ._t, aplx %ﬁ,ﬁ ng A &u
preferably pl astlc bépot er er?stress e erre'frﬁairsg)orasse "Iee 50 such as
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stapl e hol derpa0rdai18f %entmﬂ%ﬁ %ﬁ@;mt zf&zttd@é qnd(arﬁ}ﬂckavsﬁnb igg to
use, drive p| n 761, ret al nel%d%e}(;t tor by, beads 174a a

respect i vel y RRAFIDIG 5 ¥ SRARP S A SRR %o
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sl ot 184 |n spring 180 and enters slot 170 in hou5|ng 160.

D. The c1amp1ng and
Staple Driving Mechanism

Clamp actuator 70 is. normally pivoted transversely
of longltudlnal structure 30 as shown, for example, in
'Figure 2 because assembly 50 is normally held open by
spring 56 and the proximal side of staple holder 60
_therefore tends to pivot actuator 70 clockwise. Prior to
use, drive pin 76 is retained in actuator 70 by beads 174a

~ and 174b respectively adjacent the proximal and dlstal
sides of head 78 (see also Flgure 5). :

When . 1t is desired to close assembly 50, the
operator of the instrument presses down on the proximal
end 138 of actuator 70 as shown.-in Figure 5, thereby
pivoting actuator 70 counter-clockwise until it is substan-
tially parallel to connecting structure 30 (see Figure 6).
As actuator 70 pivots counter-clockwise, camming surface 74
pPresses against spring 180, thereby causing spring 180 to

© _ ' press against the proximal side of staple holder housing 160
' and pivot staple holder Go_toward anvil portion 52. As
this takes place, the distal end of pin 76 passes through

slot 184 in spring 180 and enters slot 170 in housing 160.

When actuator 70 is fully parallel to connecting struc-

'ture 30 as shown in Figure 6, and assembly 50 is fully _
. closed, pin 76 is substantially perpendicular to transverse



n actuator 70 is fully parallel to connecting_struc-'iure’30 as shown in
ure 6, .and assenbly 50 i.s fully closed, pin 76 is stbstantially
pendlcular to transverse pusher menber - 168 at approxi mately the
wdpoint of that member. Actuator 70 dGfes to rest in the positjon
parallel to connecting structure 30 when it contacts surface 34 in-
connecting structure 30. Actuator 70 remains |l atched or locked in this ;;

Dt o PAEREBRABRE 168 AR IBRIDAMRATY Ehet AR R e en
proxi mal membler38 Actuatost 70 rTomesetioi esthdndithespositirgs nﬁraldggl e 130
ggd FF)): voa:a Sbggaﬁgihgabt%ﬁé &?%e% Whiedl 4 tl ¥ontdcty %'ﬁ:“ﬁlfhecé Ngpstructure

10 connectln st ruct yre so al i gns
drive pi ﬁ°WBeGF%HngFFBCi§“ﬁ39 as ASHIALRE %\P@‘ ﬁ"‘ g‘lFe 4) .

Oper at i opogkeldeyar this pbeﬂtiansw goop Q&attdodr iofe q@mmﬂ-ﬁg iguzfeceli B4 al
directionp g §ggﬁg Eg Figure 7.- The head 78 of pin 76 shears off bead 1740 ¢
and the XF nd~6f pin 76 then contacts transverse pusher. nenber 168

in staple hol der 63lsadwhenyectuatordfpds dndthe posihign pawalkel 166 in

gPﬁU?{Z;ggugbﬁﬁé%Fggga§tkﬁétﬁ§E:gpggthﬂg as w§§%E§%d0§E%V eV‘;en IE;S
stapl es AgkHa @En79rPV€ﬁ afg eplf g@ﬁ F@fé%E%éi & 90
retract Zptvotbathéhprokmn.ngndf 182e offf taqgle?aﬁme outl efras! muséwmtn n

Fi gure e vots
act uat or %‘5 g?ﬁ& E'g'?e egg"(ra ggs%ﬁr %az%‘igi%l t;los%o éagcéel

spring 1surustupee3ﬂoa&§p e@lgnsndpuvst Pipo Mt é'rlrtéi mmpm 9Q—:-sponse to.

the pr esaﬁrﬁeﬁhéﬁéanﬁbéée "(Eé&e@lsw ‘E"i@'iﬁ.\"é ﬁﬁox?@f of alignnent
pin 80 fion1apgib gﬁ a g gng g SO flexes baﬁg y . fromthe
proxi mal ~*SVEE hERER Gauges Pidy 30y tr-Ardve RIn &I%tté? end of pin 80
into stagistadl dire68ion as shown in Figure 7. The head 78 of .
pin 76 shears off bead 174b and the proximal end of
pin 76 then contacts transverse pusher member 168 in
staple holder 60 and drives that member and all of staple
pushers 166 in the d1sta1 d;rectzon as indicated by the
arrows 178 in Fzgure 7. This simultaneously drives all
of staples 120 as described above. . '
When the staples have been driven and lever 110
has been released, drive pin 90 retracts so that ‘the
clamplng of the tissue can be released as shown in Flgure 8
by depressing the proximal end 132 of toggle 130. This
pivots actuator 70 clockwise to release the pressure of
camming surface 74 on spring 180. Staple holder 60 then
pivots counter-clockwise in response to the pressure of
spring 56, thereby withdrawing the distal end of alignment
pin 80 from aperture 58. Spring 180 also flexes back
- away from the proximal side of housing 160, thereby |
retracting the distal end of pin 80 into staple holder 60 .
and ieaving the open side of assembly 50 unobstructed for )
easy removal of the stapled tissue from the apparatus.
In the interest of economical disposability, clamp
actuator 70 and toggle 130 are both preférably of plastlc
".-.. Drive pins 76 and 90 are typically metal. -

)




and. | eaving the oOpen side of assenbly 50 unobstructed for easy renoval of é@
the stapled tissue fromthe apparatus. In the interest of econom cal

di sposability, clanmp actuator 70 and toggle 130 are both preferably of

plastic. .Drive pins 76 and 90 are typically netal. - E -~ Operational

Advant ages Flgure 11 shows in solid lines a g%eatly sinpli- fied

el evational  view of the distal end of a prior art thoracic-abdom nal

surg¥tal stapler. This instrunent includes a frame 200 having a

squar e- cor ner Bd U- Qpefafiienal jAdvanbages As in the apparatus of the

present invention, the dlstal i g §14 of thi nd,portion ca |es.thi.anvil
portion of the apparat uE1I%Res i §- Pgst?ﬁds?ilgh 1£@ﬁa?nggﬁagiyfFAH§ 300 by
base porthon ZiﬁdaQMevauxonal #ﬁgw26£ theadisthdl énd aZOaiprLbrsaapPgratus
I's mounted so I y rang 0 ol der 220
S translatedtpggéf dgéiﬁ%h sﬁgﬁpgég Qtaégﬁ% I n %Q S ?thggtmeen t he
suaple holderlaﬁaudﬁé anirﬁmeT269eb¢Ybng a §quare-§¢rneﬁgd cﬁhﬁpgﬁl whi ch

is also axial bﬁdrﬁérﬁieﬁaizlbn fAQ”EnZQQe aﬁ eﬁstaéeéftehélﬁyééaﬁeousl y
drive a pluralit es .ou I 220 h the_cl anped

st
issue. ond ajavhePiefe bhe Askal %agbgi?eagzgﬁlsTﬁgﬂf8?£§§3gxsﬁfaaeﬁn he
appar at us of Ehguanmvil portianpofhthelapparatdsthemhssnﬁegamsouseﬁ ttoi ve a

rela- tively gggg?ﬁﬂggﬂaér §55£§$%§Szbdp¢§aﬁ%¥ n§U§Elgﬁf#f§taﬁaS r8k1§a}0r_

def ormati ons reat exagg rate
clarity, are t€gréidnt edtaplenbobderecd2 PlththhsFFBBFEaEES AS pRuptsded by

t hese E_rfken sbnehatt it f£sagRiavl nﬂe&iﬁﬁbtéﬂ iﬁL fsamenzobe agpapaeus tend
of Phe ey o384 22, S%o?fEES%s?sﬁe€823562?33|§1ﬂ° I T
tends to be bbimsuaéi incther shaplercbetdyeen theastapleoholdernandathposut|on'
;(deflectlon TBAVHL S EPhefearRlf, 2hSetap Cdr¥ing R¥chaAllm, which is
: also ax1a11y rec1proca1 in frame 200, is operated to
: s1mu1taneous1y drive .a plurallty of staples out of staple
r_holder 220, through the clamped tissue, and agalnst the.
- anvil carried by leg 214._' : “
' The forces exerted in the apparatus of Figure 11
“to clamp the tissue and then szmultaneously dr1ve a rela—
tively large number of staples typically cause deflectlons
or deformatlons of structure 210. These deflectlons,
_ greatly exaggerated for clarity, are represented by the
'__broken llnes in Figure 1ll. As indicated by these broken
lines, the clamping and stapling forces in the apparatus
tend to push leg 214 away from staple.holder 220 to the
 position 214'. Because of the way 1eg_214 is_supported .
relative to staple holder 220, leg 214 tends to be botn_
shifted transversely déwn relatiVe'to its initial position
(deflection measurement A), and also angled out away from
- staple holder 220 in the direction toward the open side
. of U—shaped structure 210 (deflection measurement B).
; ' _ Staple holder 220 may not be able to completely
conform to or follow the deflections of leg 214 because
it is supported principally for reciprocal motion by the
portion of frame 200 remote from leg 214. Accordingly,
‘the above-mentioned deflections of leg 214 tend to cause

- e mm® > -



q%t pl e holder 220 in the direction toward the open side of U—shaped
s¢/ructure 210 (deflection measurement B). Staple holder 220 may not be able
o conpletely conformto or followthe flections of leg-214 because’it is
supported principally for reciprocal né ion by the portion of "frame 200
renmote fromleg 214. Accordingly, 'the above-nentioned deflections of |eg
214 tend to cause 19 m sal i gnnent betmeen the anvil and the staple H}
hol der #ﬁﬁg g u re staples

"bei ng |j§?%%§# déudéékﬁ%ﬁgfé*é ?ﬂ? gcgﬁgeg?ﬁgi glg%r?ﬁe stapl e do
not ent ‘t?ﬁlmul’p%m(%t@lﬁ 9‘“’— BﬁthFﬁH;GpéPI QnSr OIS et el y

for m?dt S e8P | dﬁ?s BHEing Ty’ 6ebifncbapaetelyhEvried beicause he ti fstsue
may not ho SSHe S an ing or after
thg sur grealr® ?# % ?f%é# 49 gﬂgmgnﬁggyFﬁ §g§&hag§§k thg present
| nvent | cpraper]:aorreasud:b mrepelekzrobeﬂnaomalege&vnfopmeﬂl evaplas in Figure
the %ﬂ? % iréﬁﬁléfbéégusértﬂﬂ§ Rh§TERY ARl enahown in ful

BB RiGELY Cwides 3 oha

_Ilnes a posiLtions are shown™i.n, l'ines, with the

def | ect |5'-|=1%51!ﬁ34 Heay Rt | §old E@%r'ﬁ%éﬂuPoFeﬁHFﬁ&'es PE B&Yr ation. As in

O

the pri dbecdrie PeEE dorindeot | after cthapsagghedlspepeddrieri ng forces tendy

posi tion 10 posi  IEASWkE . 12 (ghile o EHAC aPoRRRRNN Ye LRE Pradels T
entirel ylwe:ptm advencones i the G@QMrdasqrspedc@ssaélmemo Problems.
adj acentpg 'fﬂ %esaﬁaéﬂé dar égléisahasesmbt krah@Quit O

S’m"fhtiﬁ&fﬁm’*mc Lo i £ & Buf1; aﬂééeaaeiz-ﬁ’%ﬁpfim’" 2 Boshtiohe, o
| rrg; ?gﬁ[ayefsmml iigd:t@ken smnggnegithf thbedetfaabt:.bnsdbemw ga:reaﬁggez
From anctRagdetEfbE chor ShERbFeR 0 E i1 iR IBe Cra ?‘)

cont act ¥t ApPRratYsal thecr;zssue| champingapnd: sn:aplelﬁramir@

' tend to deflect support structure leg 44 downward and away

- from its initial pos1t10n to posltlon 44'. However, because
staple holder 60 is mounted entlrely by p1votal connectlon 62
(which displaces to position 62') adJacent one end of leg 44,
staple holder 60 d;splaces with leg 44 to posrtlon 60'.
Accordingly, staple holder 60 always remains properly aligned
with the anvil mounted on leg 44,.and the poss1b111ty that
staples may be 1mproperly formed due to misalignment of the
staple holder and anvil is substantlally reduced. staple
holder 60 always rema;ns properly spaced from and parallel
to the anvil by ¢ooperetion of pivotal axis 62 (in contact
with the distal ends of elongated apertures 61) and spacer
member 66 at the respect1ve opp051te ends of staple holder 60.
This is also important .for proper_staple formatlon.

' In addition to substantially reduced potential
for misalignment between the anvil and the staple holder,
the illustrative embodiment shown in Figures 1-10 can be
economically produced as'a completely dispoSable item
because of the extenszve use of relat;vely 1nexpen51ve
materials and because of the much less strlngent manufac-'
turing tolerances for the actnator port;on of the apparatus.

By making the apparatus entirely d;sposable after a.

£ 1]



menber 66 at the‘respective opposite ends of staple holder 60. This is also(Eié
I nportant .for proper staple formation. In addition to substantially

reduced potentlal for misalignment between the anvil and the staple hol der,

the illustrative enbodi ment shown in Figures 1-10 can be econonically

produced as a conpl etely disposable item becgse of the extensive use of |

rela%évely | nexpensi ve materials and because of the nuch | ess stringent
manutdc- turing tolerances for the actuator portion of the apparatus. By
difficulty an e n t et-ween
uses is conpl§}§?§i§§ ﬁﬁﬁ §38§&i$ﬁghén8§%$§§htggggmﬁﬁ Eﬁh#iékggyb 10 als
has the advanedjwinated.it The embpdiment shownr inoFagurase rBQnaﬁﬁﬁy prlor
effected rapid evers 7 ani,.sns
Aly gnment plntgéna%§9 eRFéHHsaﬁﬁdtﬁeFPSEF§aéﬁPﬂﬁBFRc5% ﬁﬁ@n g?@@WBFFQSO
Per manent Act 0 | I vi l b&hk
Figures 13-17 SEO&PQ%&EFE%FHa Ive Egn%ﬁgLSdE? ﬂgﬁpﬁgqfﬁgentlgg ﬂh may be
basi cal | y t hePdBnBO0aalspeertendscanddratractrcaptonpiicaldy whes der and
‘remai nder of the instrunent (i.e., the cartridge actuator) is nade in a
per manent. desi gn whi ch i g capgfl zed, and reused.
U
assenbly 50 in the egbgd gggiedggs eHoRBAY-€and
nunbers are applied artridge
the invention which may be basically the same as the
first embodiment except that staple holder and anvil
- the remainder_of the instrument (i.e., the cartridge
actuator) is made in a permanent design which is capable
| As can be seen in Figure 13, cartridge 250 is
substantlally identical to. assembly 50 in the embodiment
applied to the same parts in both embodiments. Thus
cartrldge 250 includes anvil pbrtlon 52 hav1ng staple
axis 62. Anvil portlon 52 carrles anvil member 54
(Flgures 14 and 16), and staple holder 60 carries alignment
. J'- operatlon of leaf sprlng 180 when the cartridge is 1n use
' in an instrument. The interior conmstruction and operatlon
‘and will not be described in detail again.
The actuator 230 with which cartridge 250 is
of 1nstrument lO,,w1th the p0551b1e exceptlon that more
permanent materlals may. be used for parts which are .

nmeki-ng the appdnalesusei adllyddifgpendbicantt expense aBsecigtedusdthal |
art..thoraci c- ﬁEQOEheahashaeh 8 thheMPtnisaadsiereana QEsEEE toSoperate
is first cl osafdapdleaser ofethentdssue. 1§eeﬁﬁécteausapaﬂlyebﬁnﬂedersn00
anvi | assenbl ysaemb3 ”Bdelésfirdtséméééheaﬁarlétéﬂeraéﬁenéhl|e the
.As can be seen in Flgure {dentical to
1250 includes anvil portFegubdshaging §hahl &n alternative embodiment of |
assembly 50 is made as a disposable cartridge 250, while
of being cleaned, sterilized, and reused.
descrlbed above, and the same reference numbers are
holder 60 plvotally mounted at one end by means of pivotal
Pin 80 which is automatlcally extended and retracted by
of cartridge 250 may be identical to that of assembly 50
used may be substantially the same as the actuator portion
typically plastlc . .. in the dlsposable 1nstrﬁment;




hol der 60 pivotal |y nmounted at one end by means of pivotal a%is 62. Anvil

: i@.rtion 52 carries anvil nenber 54 (Figures 14 and 16), and stapl e hol der

) carries alignment pin 80 which is automatically extended and retracted
operation of |eaf spring 180 when t2le cartridge is in use in an

~Instrument. The interior construction and operation of cartridge 250 may

be identical to that of assembly 50 and will not be described in detallii_

TP #ﬂ%féaﬁ?%?‘“%#*“%? Fon' BE i Lator 20 I D0 Wit che

possi bl eneidhex | showm ROFA eﬂ?ahﬁterPEAY the distadderd parts

\/Q/m Chdar fﬂi)dtuﬁaéeid @faﬁétfator 230 wh;tv.tﬁ aggfdrlareiabhu?n&b!nﬂent
ccor |n e or or Wi e nei Lher_shown nor
descri be g%?#esméngﬂepﬁ&' goH‘? acﬁﬁaﬁg‘f’%o whi ch

differs snlzﬁqﬂyeérlﬁnlﬁeandrdesgnﬁuedglpodetaml4bebbWLnstrunent 10, i-s _
shown in Figures s 1dh&nd E§ECé* lén1ﬂe¥fgﬁrge%§“’dzé%aihQWB for exanpl es
[ [ [ end

in Figure 13, dista of ac Orssimlar to the
correspd@REtion 240 196 3E0F 1230 k& nsamilax. Ept theacogsespPerdz40 i s

desi gnedia® peFreiew! 40 r@feiﬂétﬁﬁﬁéﬁtdﬂe,Zéﬁce £t tHat pure:.aﬁozlw made up of ,

oo e ol FofteL £k %‘i%f%?&%@@s‘%?@sm? e

..........
Ll A

240 defltnsapﬁiﬂnxsumadg up, oﬂltvalspeged4$uhstan&$elly parhlicdpectlvely

simlar éEEE&UHE”thEOex %lple POrtion 52 of
cartn(kfiég IS deS|g to S gﬁngrtudlna nto a out of leg 44 of

st ruct uréistal end of %JaSFH% %F aBﬁV?FSﬁ B aﬁ&s 2%24i stally
proj ect i gEructurei 240 sdéfines cp2oRimbl chedi 42,1 distalloledd44i,napidat e 242

LT B St dineH Y il Yol bt < oo o

portions of instrument 10. IR
'Anvil portion 52 of cartridge 250 is de31gned o
to slide longitudinally into and out of leg 44 of
structure 240. The distal side of anvil portion 52 has a
distally projecting retaining structire 252 which fits
into slot 244 in plate 242 (see also Figures 14-16).
Retalnlng structure 252 and slot 244 are de31gned so that
beads 254 (Flgure 15) on retaining- structure 252 seat in
notches 246 in the sides of slot 244 when cartrzdge 250
is properly positioned in the }nstrument. At the same
time, beads 248 on the inside surfaces of leg 44 seat in
aperture 256 in anvil portion 52. Elements 246, 248, .
254, and 256 therefore comprise detent means for releasably
retaining cartridge 250 in position in actuator 230.
Laterally extending flanges 258 (Figures 13 and 16) on
retaining structure 252 also help keep anvil portion 52
in position in leg 44 and thereby help hold cartrldge 250 _
in the actuator. .
As in instrument 10,_when staple cartridge 250
is positioned in actuator 230, staple holder 60 flts
between plates 40a and 40b adJacent proxlmal leg 42 (see
Figure 17). Staple cartridge 250 is operated in the same
way that assembly 50 in instrument 10 is operated to



notches 246 in the sides of slot 244 when cartridge 250 is properly
positioned in the instrunment. At the same tinme, beads 248 on the inside
surfaces.of leg 44 seat in aperture 256 in anvil portion 52. Elenents 246,
248, 254, and 256 therefore conprise detentjtﬁeans for releasably retaining
cartridge 250 in position in actuator 230

(Figures 13 and 16) on retaining structure.252 also hel'p keep anvil portion

52 1t position in |eg 44 and thereb hel artridge .25

‘act uat or. As Glanmand fhapie r!ﬁé)réteé%gi%ﬁ gﬁ' %s%ﬁio ‘i]oned in
act uat or 230, stdple ehdlcdesisrszﬁ.o fWhen rdwiasiige @50 hia beeh AGiedd)ifent
proxi mal |eg 42 I t he
sane way t hatt solsé %ﬁ}i %‘%1%‘#‘?%%{3&8{3;3 opera‘fsdg“}ﬁ tﬁta‘ﬁg %\?n
stapl e tissueouthsf tlay et e dfheyenpersied Rakitidae A dHsqardeg g‘
cartridge 25%&&9:&%&.% étzs adﬁea/%fumafﬁﬁm m&mmﬁa‘ng

avil portion .52 out of ed cartsidg

anot her cart r"f%%%“r‘%g I"‘@a ?‘i‘uréf sfu%at qcedql%c i ng | s
required duritige téurgwag‘h Ertogedinel Ui comyme,heamajmalzqﬁ olcﬁadur eis
compl ete, act éﬁgg&k egk t R | dnd@epise i N
artot her surgléztgéa{ r%% ure. I'S ?%bb?féc##st oodﬂuﬁ i?ért ridge 250 of
t he type showﬁﬂ#giqa¥nnﬁﬁﬁqgﬂlﬁ% can be used in actuators having nmany
designs other than the paris ctd He anidetstootpstipit refeartaridge aﬂﬁn/eof For

exanpl e, cart e 250 coul d. be use r thad the
type describ {}"%gﬁ" Qﬂt%f’ge%%ngf %a\#bq:ﬁ ‘Fé?fg ﬁ? screw and | ever
oper ati on ar chawrimg wen des:l;gns othemdthan thepaniticular RELUREC t he
stapl e hol derg égggeﬁ%fefféart&%&ie.tmm% pIY, dderpgsentio 50 in

I nstrument 10, reci se alignnent of staé)g hol der anvil 54 in
cartrldge o5could be used in a screw operate actuator o e type

described below.  Many actuators having combinations of
screw and lever operation are also known in the art and
are adeptable for use with the staple holder: ‘and anv11
cartrldge of this- 1nvent10n. s
Like assembly 50 in 1nstrument 10, the precise
allgnment of staple holder 60 and anvil 54 in cartrldge 250
is maintained entirely by cartridge 250 itself. ‘This is
partlcularly advantageous when cartridge 250 is to be
used with a permanent and reusable actuator because the
actuator then no longer requires precise tolerances. The
actuator is therefore more tolerant of possibly rough
handling during cleaning, sterilizing, and storage.

III. Third Illuetrefive_Embodiment: _
a 'Disposable Instrument with
Screw Operated Actuator

- Figures 18-22 show another 111ustrat1ve embodlment

of the invention in which a staple holder and anvil

' assembly similar to those descrlbed above is actuated by
a screw actuator. This apparatus may be made either as a
completely disposable unit analogous to the first embodiment
described above, or a dlsposable staple holder and anv1l
cartridge similar to cartrldge 250 may be removably
mounted in an actuator of permanent and reusable de51gn

aterally extending flanges 258 .
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mai'ntai ned entirely by cartridge 250 itself. :
nt ageous. when cartridge 250 is-to be used with a permanent and reusable
ac uat or because the actuator then ng_n onger requires precise tol erances.
The actuator is therefore nore tol er&nt

This is particularly

of possibly rough handling during

cl eaning, .sterilizing, and storage. Ill. Third Illustrative Enbodi nent:

Di sposabl e Instrunent with Screw Operat ed Actuator Figures 18-22 show
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be 1dent:|.ca1 to the corresponding portion of the first
embodiment and will therefore not be described in &etail

‘again. Support structure 340 may also be similar to.

support structure 40 in the first embodiment, except that
it terminates at its proximal end in internally threaded

block 342.  Thus support structure 340 includes proximal

and distal legs 42 and 44 joined by base 46, all respec~
tively similar to the corresponding elements in- the first
embodiment. Also as in the first embodiment, distal
leg 44 supports assembly 50 by.way of a rigid. connectlon
to anvil portion 52 of that assembly. Staple holder 60 -
is pivotally mounted on anvil portion 52 by means of a
pivotal connection adjacent support structure base 46.
As can been seen morefclearly.in'rigure 20,
shaft portion 330 includes concentric inner and outer
shafts 334 and 332, respect;vely. The distal end of

-outer shaft 332 is threaded through block 342 and tem:.nates

in .clamp actuating surface 344 adj acent the prox:.mal side
of staple holder 60. Inner shaft 334 has a. threaded
connection 346 with a portion of the interior surface of

_outer shaft 332. - Inner shaft 334 is mounted in outer.

shaft 332 so that inner shaft 334 translates longitudinally
relative to outer shaft 332 when there is relative rotation



it termnates at "its proximal end in internally threaded bl ock 342. Thus

support ‘structure 340 i'ncludes proxinal and distal | egs 42 and 44 joined by -

base 46, all respec- tively simlar to the corresponding elements’'in the
first enbodi nent. Also as in the first enbodinent, distal | eg 44 supports
assenbly 50 by.way of a rigid connection tQA&an portion 52 of that
asse@ly Stapl e holder 60 is pivotally mounted on anvil portion 52 by
means®of a pivvotal connection adjacent support structure base 46. As can

been seen norketyesn the shaffise The amguntaf idH sIelatdvelidongiidinal

i nner and outerarddtions nﬂﬂﬁio’iﬁ%s NeEdd \B \anntile i Sllagee o iyt er
shaft 332 |sa%%’g£aded t hr ou bl oc 3342 aind te m% es in cl aﬁ actuating
surface. 344 o&igga sst}%ﬁ# ORbhaft 334

has a thr eade@h'.tmradaaaent :aﬁmwam shqaﬂrdenm 3g6k rand raaa&a @n shéfite of

outer shaft Iy Ti%{.[f U Yo shad at -
I ner shaft 3; trans ates Ion tug%‘ﬂq1qu re athlve to oute.% %%3% ‘when

there is rel a§ \&dme&}'q &hou 8P o+ hdhe, proximadh engrafinnexs b s :
relative | ongshafft 384 td:ﬁiﬁidﬁ ibEyondrihed aaulmam el DE BUutdwsHd PN B3

anal ar shoul TR e, M4 pﬁ%ﬁ%ﬁﬁd o A PtV g 2o
retract ed so handle pertdzen 320 &y Lath sunfidaes 3§§6t§m tneaqmea mﬁ end of
nner shaft 33 GiciAumIVRNGL Eha¥O IR 1LUbARY ner
shaft 334 is prevented fr n1rot 1N el ati ve, to nd ortlon 320 by fl at
surfaces 338 IHOLs| pha&d 1, [partdon %f se @llsﬁ’ R EIREE Y
with simlar Inexr |siraﬂur3°3m«:amf Ma,pwﬁamaw l(cmgataidamﬂlgure 19) .
o onabh, St 1 WiEiard I S0, L ot Sl 0 ndien
184 in the prihaftal334pRsses. fhnoughaledy 159 awiad&ﬂ imdhe prasimagd
‘transverse pusidd ¥ ERIpIShaAdErREE a’@éd&zﬂjrﬂhée niidpdigit '0F transverse

pusher member 168 and acts as the drive pin for the -
-staple dr1v1ng mechanism in staple holder 60. '

N The prox:unal portion of outer shaft 332 has a
radially outwardly extend:l.ng annular flange ‘350 having a
plural:l.ty of apertures 352 extendz.ng therethrough parallel
to the- long:.tudlnal axis of the apparatus. Proximally of
flange 350 shaft 332 also has a. rad:r.ally :|.nward1y extend- '
ing annular groove 354.

; Handle port:.on 320 J.ncludes w:.nged handle 322
- rotatably mounted on the prox:.mal end of shaft 332.
Handle 322 is retained on the end of shaft 332 by p1n 324
vhich extends through a portion of annular groove 354
‘(see also Figure 22). Handle 322_ is initially prevented
from rotating relative .to shaft 332 by pin 360 which’
extends longitudinally through handle 322 and into one of
_ apertures 352 in flange 350. Pin 360 has a pivoting
®© ... finger ring 362 at its proximal end to allow the opérator
- of the instrument to retract pin 360 at the appropriate
time as described below. Flange or ring 364 on pin 360
nearli_t_:s_ distal end cooperates with shoulder 326 inside
the adjacent portion of handle 322 to prevent pin 360
from being retracted substantially more than the amount
required to withdraw it from aperture 352 in flange 350.

¢



tNapl e driving mechanismin staple holder 60. The' proximal portion of outer
ft 332 has a radially outwardly extending annul ar flange 350 having a
3? rality of apertures 352 ext endi ng g¢ber et hrough parallet to the
gi-tudi nal axis of the apparat us. oximal Iy of flange 350 shaft 332 al so
has a radially inwardly extend- ing annular groove 354. Handle portion 320
i ncl udes wi nged handl e 322 rotatably nounted on the proxi nal end of shaf

e e ovgh o 1 A, AN LBl (s77RY BpRedl! VSN

Handl e mﬂmn 330 #Ane indduially retractaditasshowntincFiguseals 332 by

pin 360 g 3 Lo one of
apertures, 3 geﬂdislém()gf ﬁn@G@%ﬁ?ﬂw%ﬁn&&?lﬁ?E o 362 at its
pr oxi maltiam 2’0 j Q Hdsfne &% tQbe ?%?F'Sﬁ pin 360 at

the appbetvesre éljmxﬂss @candaeabbelsnafflmewralsagzﬂﬁﬂ;ahlpl n 360 near

nandl o BN SR Y R 8% £ SR B SRaG BT P < Tnan

t he ampadjacenti r@w et 133fbnw and fpion 3k risirsestedi sof thateisso. In
operati %téiﬂ&d'ﬁzwrddé’rb ﬁféha PO ! Fhendlat 3ably retracteds
as shown_in Fiqure 18 at stap ék der IS pivoted away from anvi
por- ti drFoR Xotating tzl' & %9 api%d-can be inserted between

el enents 52 and 6mhe‘iwd’ue Fssue Ao be rstapaléa hizs rbeéndpositionedt o shaft

Chat o e St SR SRR CieRled el 552p0 T o0

rot at i ndr SUPpPoxE: Eiieiures 340 W rindicated ky tthecaxrowscd7fas been
posi ti orjgd m@ﬁ:@ Tgst ISHEFY 331t with Bakdle Cﬁﬁ%é&u&e' ative to .-

355" T ot ABLhe PreseRRe ob Pl ARk AH aperture Ss2. shabtiihg TO ST
also rotates with handle 322 because of the: rotatlon
transmlttang connectzon 338 between those elements.
~ Accordingly, as handle 322 rotates, shaft assembly 330
rotates with it and the threaded connection between
shaft 332 and block 342 causes assembly 330 to translate
distally toward staple holder 60. - The distal end 344 of
shaft 332 bears on the proximal side:of stap1enhd1de: 60,
thereby pivoting staple holder 60 clockwise as viewed in
Figure 20 toward anvil portion 52 and clamplng the tissue
to be stapled in the instrument.
-When. staple holder 60 is fnlly plvoted toward anvil
portion 52, shoulder 348 on shaft 332 comes to rest against
block 342 as shown in Figure 21. Accordingly, shaft 332 can
no longer be advanced and the rotation of handle 322 is
stopped. When this occurs the operator of the instrument
knows that the tissue is clamped and ready to be stapled.
The operator then uses ring 362 to retract pin 360 to the _
position shown in Figure 21. This decouples handle 322 from v
., shaft 332 and allows the rotation of handle 322 to continue. '
- During the further rotation of handle 322,
outer shaft 332 remains stationary and only inner shaft 334
rotates with the handle. Because of the threaded connec-
tion . 346 between shafts 332 and 334, inner shaft 334



of .the presence of pin 360 in aperture 352. Shaft 334 also rotates with (gé
handl e 322 becauserof the rotation transmtting connection 338 between

t hose el ements. Acceordingly, as handle 322 rotates,. shaft assenbly 330

rotates with it and the threaded connection ZStmeen shaft” 332 and bl ock 342
causes assenbly 330 to translate distally tward staple hol der 60. The

dIStgﬁ end 344 of shaft 332 bears on the proximal side of staple holder 60,
thereby pivoting staple holder 60 clockw se as viewed, i n Figure 20 toward

anvi-l portiontEBnskrkes i the Hetal HFecFiRr KehAtye 9 RUTSEt r ument .
When stapl e hehalpe 3¥2J s 1the |digtalotent tofvakh P\334 mréremoﬁ d:shceé der

348 on shaft 21.
Accor di ngly, @ﬁ%fﬁc‘?@ c‘%‘?{‘ﬁ?q %%?M%ﬁ 2%’ (ﬁ{hﬁe ) atlon of handl e
322 is stoppmamwmtﬂtastmr'kﬁ tifne mmwlwslm@emkhﬁﬁbmmh@% t hat
the tissue i spéhpdmpsh vdldl H1pAd Imdchfifi it apl ed. The operator then uses ring

32 to retract pin 360toth ositi.on shown .in Fi 2 ThIS decouples :
handl e 322 _from shaft é’@e’hrﬁ" IFtARLes a¥r RGSh ﬂ‘ftﬁr%ﬁ%‘f’e
cont i nue. Dursmgmtmmtg'lhﬁe 2Dt atiimn 3F6 dral enB3A fndmrslxjua'ﬁdeﬁ:aaéb

sekause of 1 ni lelief Mdec 1" il Ureviifed U dey\dIbF Dliacion |

shaft 334  of #hatk 334 Andaghin Ataps dhe Hodpass CQRBAR O haf ¢
332. The di shahdradB24, shedd si.?a*b 1Rf Fpeeationy es tﬁw donp rettk i andg

rechan om0 St Sgl50 44 S "B R i ! V00
fully driven ssapledutissue gurkhizl is idonesina mmdlandiﬂ SRR krer 336b
ggafgoglt ggg t c?l%vwfsgex?\r/ aétsl"'1;)1|£r$'r tt?% dﬁcé 322, éﬁﬁ:’iﬁ Itéﬁkl |ant eJ; a??gnalng
now conpl et e &HEV cﬁ%l% Gause ﬁlﬁﬁj‘i—/é’:”t%et‘? rﬁ% P’T?‘gm the
o support structure 340 and thereby allow staple holder 60
to pivot counter-clockwise away from anvil portion 52.
Retraction of shaft 332 may begin immediately if there is
sufficient frictional contact between handle 322 and '
shaft 332 or if pin 360 is again pushed into one of- aper-
 tures 352. Otherwise retraction of shaft 332 will begln
after shaft 334 has_been retracted so that ring 336a
contacts shoulder 336b and thereby transmits the rotation
of handle 322 to shaft 332. : : ' '
. Elements 322 and 332, in the embodiment shown in
Figures 18-22 can be of economically disposable material
such as plastic,-. . . ... Only the higher stress
elements such as elements 324, 334, and 360 and the
components of support structure 340 need be of metal.
The construction of assembly 50 may be as previously
described. Accordingly, the entire appératus of this-
embodiment can be readily and economically disposed of
& . “after a single use, the:eby'évoiding all inconvenience
| and expense of reléading, cleaning, and sterilizing. The
embodimeht.shown'in Figures 18-22 also has the advantage
of béing relatively small -and compact, which reduces the
‘cost of the apparatus and facilitates its usefin certain
surgical procedures. | |



stapled tissue. This is done by rotating handle 322 in the direction
gg,opposite the tissue clanping and staple driving direction to cause shaft
©332 to retract from support structure 340 and thereby allew staple hol der
60 to pivot counter-clockw se away fro nvi | portion 52. Retiaction of
shaft 332 may begin inmediately if ther®e is sufficient frictional contact
bet ween handl e 322 and shaft 332 or if pin 360 is again pushed into one_gf -
aper- tures 352. - her ret actjon 332, wi.l. | in after shait
334 has been retr ﬁ%ﬁkﬁé?n T~ a£%%ﬂtgé?se§hBGFﬂﬁpgg36b_and t her eby
transn1tshdwnaandedesnrxbe@ahdteaﬂzareoonhnfilBﬂQtrEtmwenbf gk2 and 332 in
the enb i i 22 ] i_sposabl e
mat er i a% Ygfét%g %&&% aﬁ&@%%aﬁfgﬁgphgﬁégéggel enments such
as el em@smm made €360  and-t he-conponent s of supper-t sstruct ure-.340
.need be of netal. The construction of assenbly 50 nay -be- asw-previously

cont v i SRR G e BatBArembgaitat 3 BERBRNTE, SO0 07

al | i nccabaare eix eintendegcts cbef disposed ngf af'éa.m agsingllesuseili zi ng. The

nbodi f L)
$e|gt:cqﬂ?4§éﬁﬁhé éﬁhﬁ ?&ﬁ%ﬁﬁ%ﬂhégﬁngégiﬁﬁ édéé?ﬁaggPﬁergggaratus and
faC|I|td¥%§u4¥Q¥LEﬁPﬁbl%e?faFQF%HYﬁﬂﬁa? dispesable staple hpidege
under st o tdraril f&ﬂﬂfmbéfezﬁﬁ sinentnat deseribed BAr ebAnaceion v

illust ra"??‘%b '%fh thecgnénu]g)oglsmof tggovnyentl on, and t_hat various nodifica-

tions ¢ For exanple al though the third
enbodi nment descrlbed above is intended to be disposed of after a single
use, simlar apparatus coul d be made having a permanent reusabl e actuat or
capabl e of receiving a disposable staple hol der and anV|I cartridge 250
i ke that described in- connectlon :



wi th the second énbodi nent above. CLAIMS 1. A surgical staple cartridge {,
for use- with an actuator assenbly including a ri %U or
V-shaped portion for sinultaneously formng a plurality of surg st apl es-

in body tissue conprising: 5 an anvil nenber for E”" m st apl es
driven ainst it, a stapler holder pivotally con "ﬂ ,mmmum member
adj acenit ‘'one end of the anvil nenbe the staple hdl dér Eomtaini Rg a

pl ur?ﬂfl ty of surgical staples 10 anég ncdl udi ng staple driving nmeans for

si mul taneously driving all of the staples fromthe staple holder; and neans
associated with the anvil nmenber gcEyMs ng the anvil nmenber to be fixedly

nmounted on the rigid frane adjacent one leg of the U-.or V-shaped portion
with-the 15 st apI e hol Bler bai surgical astaple caxtuiidgehForamae Wg&hf rom a

position adj a C ﬁ,hg:g‘; ﬂgd}_ﬁ RShniP HahA a tissue -
¢l anpi ng posi on a E%éngQ? ‘?é A?g%atrﬁl Sge as cl gl rrgl |%n claim1l
fyther conprPsi Ay pﬁhﬁaeﬁeﬁﬂ?‘h@?l ¥ i formInge 2 20 and

st ap: e hcr)rL der. ILan:an.sayl bsnshrgﬂ:amsww@ i a&id?y el stare ?mpr&mmgt-he '
anvil ne . inc ur conpri si ng
spacer mears ﬁgsaﬁvé?eﬂeﬁﬁgﬁ ?‘Hﬁ %f’cfge!&n? H%u%:'ﬁa:l chea%c:)" e|§osajgt1 “he pivotal

mount i ng for 3fadnsht akmi ng a predeterm ned m ni mum spaci ng between the.

stapl e hol der and th ie?EHQ ] vELLPLY Médiifedted !t ML in claim 1,
2 or 3, further conp I‘sl %IE% nrreﬁprrrJéans ag5qc ciated wth_the %de of the

cartri'dge opp88vid F'ﬁ@bﬁ?’véfliﬁcﬁ%ﬁn‘??ﬁge‘?‘aﬂ i Ay MeTPeSan 1S hol der
and anvi| monaeaphe hbaszseshoaiiings Plutdlieprst isipmyical staples i dge

2>S<tglnglsantll Cldalzl.g]c udi Sr SLapiged%ﬁEH&’ErHéaﬂ@ o Cﬁm{itsagiseo%s&f whi ch-
driving all of the staples from the staple holder; and’
means associated with the anvil member adapting the
anvil member to be fixedly mounted on the rigid frame
adJacent one leg of the U~ or V-shaped port:.on with the |

15 staple holder be:.ng pivotable in use of the cartridge from
a position adjacent the second leg of the U- or V-shaped

~ portion to a tissue clamping position adjacent the anvil..

| 2. A cartridge as claimed in claim 1 further

comprising spring means acting between the anvil member
20 and staple holder for res:.l:.ently p::.vot:l.ng the staple '

“holder away from the anvil member.. . '

' 3. A cartridge as claimed in c¢laim 1 or 2,
further compr:.s:.ng spacer. means associated with the side
of the cartridge opposite the pivotal mounting for

25 maintaining a predetermined minimum spacing between the
staple holder and the anvil member, _

4, A cartridge as cla:l.med in claim 1, 2 or 3,
further comprising alignment means associated with the
side of the cartr:l.dge opposite the pivotal mounting for

- 30 al:.gn:.ng the staple holder and anvil member on the
i associated side of the cartr:.dge.
| 5. A cartr:.dge as claimed in claim 4, wherein
the alignment means comprises a pin which extends into
both the staple holder and the anvil member when the
35 staple holder and anvil member are pivoted toward one




oth the staple holder and the anvil member when the 35 étap1e hol der and
ward one another. 6. A cartridge as clalned

_ clal Ilgnnent means further- conprises-nmeans for
orrrallymilglmﬁm gm in so that it normally does not extend 5 into the
P bet ol der and phe anvil menber. 7. A cartridge as
clalned in claimb®, mhen appendanta o claim 2, wherein the means for ‘;

normal |y retracting the pin allows the pin to extend into the area 10

bet ween gl P& thkgpP! € holder and the anvil before the neans for pivoting the
stapl e hol'der away fromthe anvil allows the staple holder to pivot fully
toward the anvil nfmbef cartridgerasiataimedinjekaim P aWher®idedi ng cl ai m

further fth@pa_uigaﬁedet ﬁaanaemﬁtnéﬁoempﬁﬂsé\stnheéﬁs tfer &M’ﬂanqnber for
cooperatlng mn%g an tug%or E@ Fb ¥ releaf blq to reéal anvi | nmenber
on the akFUXESFREsENB B: AFt P F BT e N a%epﬂ ceding claim
wher ei B uhQOpthetareanbatwagnothehetapbglhOB@ehoam@rthaIanMil| mted |inear &
transl at pappet- .t he staple holder relative to the anvil parallel to the
stapl e driving dirﬁctlon 10. (A cartrlgg claired in claim9, wherein

t he pivotal nountidg cbnﬁPF§§§dg§|9§t° nﬁ%d?%%ﬁm* 23B8ns bet ween t hes
anvi| neajppendantt ke ellapme?2, hwhdeéinaﬂﬂeanemrfwmemﬂly east one of the

il h
s g atroBnb"8nal BEheaRObLURT phe'pLACEL LRI LY nd drgprrect on
| ar gerl & Imrtwene tber stppAei hgldereandobhgoanyil ri@eimettlpﬁa meanthect i on

o Ao EARCLORa” peugh oL aca nky et end el oo et
conpri si gg’et ﬁé:a 8 83 dsr %ogp:.vot gu!dy owar the anv::‘.){I Q{nerﬁi:e
8. A cartridge as claimed in any precedlng '
claim, further comprising detent means associated with
15 the anvil member for cooperating with an actuator
'assembly releasably to retain the anvil member on the
actuator assembly.
' 9. A cartridge as clalmed in any precedlng
claim, wherein the pivotal mountlng-of the staple-
20 holder allows limited linear translation of the staple
holder relative to the anvil parallel to the staple -
driving direction.. - '

10. A cartrldge as clalmed in clalm 9, wherein
the pivotal mounting comprises: pivot pin connection
25 means between the anvil member and the staple holder;
and an aperture in at.leastfohe of the anvil member and
the-staple-holder for receiving the pivot pin connection
means and having a dimension-parallel.to the staple
driving direction larger than the corresponding dimension
' 30 of the pivot pin connection means. ' '
~11. A cartridge as claimed in any preceding
claim, wherein the anvil member is slidable-iongitudinally
relative to a.;ongitﬁdinel member comprising the one leg of -
the U-shapéd portion of the support assembly to engage or
35 disengege the anvil member and the support assembly, the
t means associated with the anvil member including surfaces for
cooperating with surfaces on the longitudinal member of



t he U-shaped portion of the support assenbly to ergage—er—35—disengage the
anvi| menber and the support assenbly, the neans as anvi |
menber ‘including surfaces for cooperating wth surf ﬁ 'Mi“ﬁl m t udi nal
menber of\ CL MS* the support assenbly properl anvi
menber in ypelation to ‘the support asseqz when engaged with the support

c

assemgly 12. A cartridge as clained i | dim 11, wherein 5 the anvil
menber”is rigidly npunted transversely of the |ongitudinal nenber when

engaged with i Suppeki asseﬁmt%l prdperfyCes i pbaDLi s hS dRALY '?néﬂb’iézm 12,

wherein the syrfacesS f.or coo Wt h surf on the | o} di :
menmber i ncl udé™ ion, Egcggef SPP! 8FEa§%%?‘9b€ S@‘F’él?ﬂ?ﬁ??‘ﬂg"% "’B‘%nber

in the proper sumpgxttudissambigsition relative to the Iongitudlnal nenber
14. A cartridge accordi t r
139 '] E.'ai‘f:ﬁﬁg? 2 E Ei r@@& LY c?ﬂ&%ﬁpe‘ Cu ein

reC|procaIIy mounted i.n the ant 1 al
t hg pivotal Sakhe PSW&H-deF‘Eﬁ§véFs§1965%MemP%E¢@u'ﬁﬁféﬂ’v%ﬁ@ Sbf°1t H&&anvi |

menber, the nnm:.ft&amennﬁlehbetetmaﬁte a a8 ﬁitl@nﬂm@ts ﬁbwragsesm.
spring means associ ate

q the st ?eé $ %éyu tractln the
al bgnnent pin into the Sta ﬁﬁFﬁ% a3 ﬁ PET o %qu 20
menber. 15. Atder tsmcfgseasfolracqeperatmg with esuntpcesion Whmrel n the '

means for si w&@a%qaahzldﬁmoag iﬁ&lﬁ{ﬂé%@éeﬁm‘?”ﬁfﬁf&e@ #_ws&éltgtlmhy
pusher nenber substagntially endicular to the votal axis_and

subst ant i a9 refaining the; BR BAOPET mifbERe PEPPEHl MM Hder i s
pi vot ed t owar paositianyrelativer tolﬁheAleﬁgitud:mahan@hBemd in claimi5,

aperture in the si do rans oo PaRCFABSS S6FoRRIRY 0 CRuR T, RHoALE"

portion of th&hecaligomentspinl s rec;procally mounted in the staple
holder substantially perpendlcular to the plvotal axis

15 and transverse to the longitudinal axis of the anvil
'member, the means for. normally retracting the allgnment
pin comprising spring means associated w1th the staple
‘holder for normally" retractlng the alignment pin 1pto

. the staple holder in a di:éctiqn away from the anvil

20 member. ) S

| 15. A cartridge as claimed in any preceding
claim, wherein the means for simultaneously driving the
_staples comprises a longitudinal puéher-member substantially
perpendicular to the pivotal axis and substantially

25 parallel to the anvil member when the staple holder is
pivoted toward the anvil _member. _

16. A cartridge as claimed in clalm 15, wherein

-the staple holder further includes an outer housing
having an aperture in the side remote from the anvil

30 member for admitting a portlon of ‘the actuator assembly
to the staple holder to drlve the pusher member toward the
anvil member in use of the cartrldge.on the actuator

 assembly. |

PN

17. A surgical stapler'for simultanegusly
35 forming a plurality of surgical staples in body tissue
- comprising: an anvil member; a staple holder pivotally.
- mounted adjacent one'end of the anvil member, the staple

¢



ive the pusher nenber toward the anvil nenber in

t B martrl dﬂe on the actuator assenbly. 17. A surgical stapler for

HII a plurality of surgical staples in body tissue
oI i SI n r; a staple holder pivotally nount ed adj acent ‘one

,end of’ the anvil rrenber t he stapl gl hol der containing a plurality of
s surgical staples and i ncI udi.ng means for sinultaneously driving the stapres

| Yoo~
foomi e BOTALE SolCRinud WLl S e el 413802 b0 110 A1 |
pi voti ng ireluding é“ﬂ!mﬁiefwl{ @l tameonslyl dndwingr thet s&apilgst he neans for

driving theomtan astdpre e diigihe stucthral 3ab8mgs ¢l aimed in
claim 17, wherein thlszmlvot:lsl0 no ntdlaf:%‘J bet Weenct he anvbﬁ' ngnber and the 10

stapl e hoPHREROY meRRerso ackvatezn mepes cennertednyi | .
menber inbbttiae sﬂq:pa&mcémxcttmﬁi for gsoting rtheabthpaét heldgeef the anvil

nb I f onnecti on neans’
gﬁd ﬁ;v?rr}go&glﬁli %ﬁ%l%}l&%%gﬁ #Urt g%tq%a\‘:d'%%et(‘::?"e ﬁ'e%o o ﬁfﬁ VERE stapl es
are drive taplesnEron Hehe B tapie hddexi nmensi on of the pivot pin

connect i on rreans tm 2l s ddgldedd idledined askabifn 19| WBr8iaPl ¢ hol der
relative O t he ai_pviwpara.lle to the directiQn in - e staples are

driven. -2gte pivota theen the anvd |H‘eE'P$FnPE§ theerein the
act uat @ smdmﬁemmmmma@mmmmwﬁxﬁmlwmh@g on the side of

t he staplgemgfrt}{eemf “%mﬁtej}e a4 igh ”%@Qfslet ﬂoﬁ.flé%t- 8gastapl e hol der

toward the anv apl e act Gator Preans ting 25 on the

nmeans f oraRARETHPLS AT A least met%theaamunome@berzend bhet apl er as
clai med istaple mdiferivreireddivisiithe pivierl gﬁnméﬂﬁebﬁlbﬂoper ative until

the means and having a d1mens1on parallel to the dlrectlon
15 .in which the staples are driven larger than the '
corresponding dimension of the pivot pin connectlon
means to allow llmlted linear translation of the staple
' holder relatlve to the anv1l parallel to the d1rectlon
in whlch the staples are driven. '
20 19, A ‘stapler as claimed in claim 18, wherein
the actuator means comprlseS° clamp actuator means for
Operatlng on the 51de of the staple holder remote from
the anvil member to prOt the staple holder toward the
anvil member- and staple actuator means for operatlng '
25 on the means for dr1v1ng the staples from the staple
holder.

20. A stapler as clalmed in claim 19, whereln

the staple actuator means is 1noperat1ve unt11 the

‘clamp actuator means has been operated _
30 21. 2 stapler as claimed in claim 19 or 20, e

wherein the staple holder further includes an allgnment |

pan reciprocally mounted on the side of the staple holder

opposite from the pivotal mounting'and extendable from

the staple holder into the anvil member when the staple
35 holder is prOted toward the anvil member.

- 22. A stapler as clalmed in claim 21, wherein
the alignment pin is reclprocated by a leaf spring which

® -



cl anp actuator neans has been operated. 30 .- 21 A stapler as
claimed in claim119 or 20, wherein the staple hold nes an

al ignment pin reciprocally nounted on the side of ;“H'N!ﬂwﬂ““ H[uu
opp03|te,fron1the pi votal nounting and extendabl e frromet he stapi e *hol d

into theé anvil nenmber when the stapl e %g hol der is pivoted tomard t he anV|I
nenﬁQL 22. A stapler as clained in cl 21, wherein the alignnment pin is

reci'procated by -a | eaf spring:which -~ . extends alang the side of the staple
hol der. r enot eektendshalangi theesbde ofidthwestapile wldexmremstheatfaomeans

operates on tjgel Sﬁ%lipﬁéﬁﬂeroaﬁ&tﬁ@é’rém d BYERE RtudtidtNrdansSt apl e

‘hol der- toward the anvil erates_tqQ pivot the staple
hol der tomard°Pﬁ€a§ﬁ§|Pnnﬁhﬁe;ea§359r¥9%t%§h?¥ tend dhg Addgnpent, i)
further conprifgomgthpr sﬂgplraaholaet toward etlié yarpr il tmenbdrh vheinadlte hol der

Toctxt ond | PoRPBERteioEBcPrePRorhEChede § Moo LUADE i RaqTEN 1 g

means al | ows m#@bgraple hol der to plvot fully toward the anvil nenber. 24.
A stapler as clained 'ESa”YA0§€a§1e£|i%r@léihéd’id)éialmMﬁi“ﬂﬂﬁﬂHH%rSUpport

steucture conprises:,a first acent_to. the anvil nber ; second | eg
20 acent to.« REMBELEEB9HSPELRY Bedrh Foh e LLHRRATY PRGN tHee 1 1ot and
second Iegs osltaple hbéderdaway fhemsthsl&n¢i1chnmbehguhhe leaft he pivotal-

axi s. ' 5 SMET g the
actuator n%angpfén oﬁ%%é?gé& he §g$ é?“é}ﬁkﬁ%t e support structure and
t he actuat or ﬁﬁéﬁ%ecbﬁ%ﬂ9§e§°wﬂ§ﬂpfh%t%EN%# mﬁmbﬁﬁf fonsethe #PTIMat he side

of the stapl emaahdeallewst Ehéréﬁépi'é BoYdér "ESSIvd® MiMaE dhRrg apl e 25
‘hol der . tomardt%Fe anvil mg? and staple actuator neans for operating on
the neans for Ao Epl es -

- A stapler as claimed in any one of claims

15 17 to 23, wherein the support structure comprlses- a

- first leg adjacent to the anvil member:; a second leg
.adjacent to the staple holder; and a rigid connection

 between the first and second legs only on the side of

. the staple holder adjacent to the pivotal axis.

20 - . 25. A stapler as clalmed in claim 24, wherein
the actuator means is connected to the second’ leg of the
support structure and the actuator means comprlses clamp
actuator means for operating on the side of the staple
holder remote from the anvil member to pivot the staple

- 25 holder toward the anvil member, and staple actuator
means for operatlng on. the means for driving the staples
'from the staple holder.
26. A stapler as claimed in claim 25, wherein
. the olamp actuator means comprises a first lever pivotally
30 mounted adjacent the side of the staple holder remote
from the anvil member.

&>

. 27.‘ A stapler as clalmed in claim 26, whereln
the staple actuator means comprlses a second lever
pivotally mounted adjacent the first lever.

35 28. A stapler as clalmed in claim 27, wherein
' .the second lever _operates the means for driving the
',staples from the staple holder through a llnkage
including a connecting member carrled by the first lever,

6
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, second | ever pivotally mounted ad
. stapler as clained in claim27, wherein the second | ever operates the nmeans

omthemAstapler as clalrred I n cIa|m25 V\,herelnthe
anp actj f"uﬂm ses a first lever pivotally 30 nounted adj acent
e si-de iﬂl@ﬂm renote fromthe anvil menber. 27. A stapler °
o5 ¢l aimed inCclhin2 erel n thsgstapl e actuator means conprises a
jécent the first lever. 35 . 28. A

for driviand (whexaimp|the flinkagde: ia dpopersitdye unlesshthel Eaxate i ncl udi Wy
a connectjdgerHEE e dpdkdbed 1 Pivdt tCataple®Re1¥Be’ EbWalge | i nkage

I.s 1 nopergtive ‘?ﬂ.ess tehzﬁ.efi rst | ever has been operated to pi vlot the staple
hol der to mber. 29. A stapler as clained in claim 28,
wherein 5 the fi rst29.evek stapler ad lodaioed ianclaimh2gi, vehereha staple -
hol der nﬁ@% Is e ya aps_further
conpri sges g}[e reans I or e é'glgg:rl?\ggnsﬁ%l%itrc’g’t wﬁg% b?&S%?tﬁ% €| ocked -

pOtSI t![on siap e\ hplgan towaxrd aqh;e@nmlcmhezsanmyhsrmto;haz cl arr}[:) o
actuator a&iélfa?l: SO i drie Fu-tHers ﬁ%@%dt%iénmé%@ﬁa CPe i bdirid! e
side of t sé ol der re%fro e\%e anvi |- menber for S. voting the
stapl e ho ’t’%ﬁa St Shem r?‘l?&ﬁg BREAtAPRst part of the first

t hr eaded rrechanl sm305. r & Eteghllerd s maﬁ.med iaccild:.thZﬁarWhei:eihe first

t hr eadggl %Wa&aﬁ% > A Py ?ﬁ i r%ltaltmﬁfggdedhere' n.the

stapl e actua ans conpri Ses a secon readeée anr sm nount ed

&

- adj acent meshanisn mowrted adiagent tbedsidecmft &her shaphe heldernenber for

operati Pg:aibﬁé]efﬁih RN SarfvArn. (ilfehweig(fbgeﬁb%&hﬁ Eh@”bttaﬁlézl apl F [10! de{
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first threaded mechanism is rotated relative to a second
15 part of the first threaded_mechan;sm.

31. A stapler as claimed in claim 30, wherein
the staple actuator means cdmprises'a second threaded
mechanism mounted adjacent to the side of the staple
holder remote from the anvii member for operating on the

20 means for driving the staples from the staple holder when
a first part of the second threaded mechanlsm is rotated
relative to a second part of the second threaded
mechanlsm. - _

32. A stapler as claimed in claim 31, wherein

25 the second threaded mechanism is mounted on the first
part of the first threaded mechanism.

. 33. A stapler as claimed in claim 32, wherein
the first and second threaded mechanisms are both operated .
by rotating the same handle'and wherein the handle includes

30 means for selectlvely decoupllng the handle from the first
threaded mechanism so that when the handle 1s coupled to
the first threaded mechanism, only that mechanism operates,
and when the handle is decoupled from the first threaded
mechanism, only the second threaded'mechanism operates.

35 ' 34, A sﬁrgical-stapler'constructed and arranged
to operate substantially'aS'herein described with reference
to and as illustrated ih'Figures'l to 10 and Figures 12 to

e o &



32. A stapler as’'clained in claim31, wherein 25 the second threaded Q
mechani smis nounted on the first part of the fi m ﬂ Eani sm 33.

A stapl er ‘as clained in claim 32, wherein the fl”“l“ﬂﬂl“‘ 31 lm readed .
mechani sns ar.e both operated by rotat i ng the sane* hdndlte &nd*whHerein the

handl e (ncl udes 30 means for selectively decoupling the handle fromthe

fi r_,stthreaded mechani sm so that when the handl e is coupted to the first

t hreaded mechani.smi, only that machanlvgmoperat es, and when the handle is

decoupl ed fromthe f| rst t hr eaded mechani sm only-the second threaded

mechani sm oper at es. 34. Asurgical stapler-constructed and
arranged to o%%r‘afet%b%ﬁ%miﬁ}‘%sdm *described with reference to and
as illustrated in Figus®s Atsudficald stapliees chrtirddge 22nstrukted

acconpanyi ng draw n L n : and
arranged to o?)’é a?’é 'ﬁ%%‘?a%? Abﬁ%/ asﬁuﬁﬁ tg'e ﬁ?r ol ﬂ%ﬁ-eﬁ.ﬂ a%ggg%ggdto -and
as, i | lustrat edith Feferenceateo and &3 oﬁlluﬁ#reﬁ?@ﬁrﬂdhflﬁ&r&sa\%?ngg A
syrgical stgple Eﬁétéé r%nam,,i gy one of clains 1 to 24 or cI aim

'i’f;agfz”?é?d&” Towards $he RVIITEIRET FERRTR SR EHEeR) 48, saeaneft, e 0
stapl e hol der afiyznohéas£oebaimaghi tst2k for ahdim 35 mounted on an
' actuator assembly carrying ‘actuator means for pivoting
the staple holder towards the anvil and for driving the
10 staples in the staple holder s:.multaneously against the
anvil. - -
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