2078594 STAPLE CARTRI DGE FOR SURG CAL STAPLI NG | NSTRUMENT This invention

qs*a es to a staple cartridge for use in an instrument for use in applying

sufr gi/cal fasteners such as staple, clips and the like to living tissue. "5
¥Cally, a surgical stapling instrument for use in forming a plurality of

| aterally spaced rows of staples in an internal body orgar2 d)?rsgeg a pair
of cooperating el ongate jaw nenbers, one of whicth in use carri€s taple

cartridge with at least two laterally 10 spaced rows of staples and the
other of which carries an anvil with staple-closing depressions aligned{”.

witly t he rows of staples i.n the cartridge. A pusher bar and knife assenbly
I's provided which is noved longitudinally along the jaws to sequentially
ej ect staples from STAPIR CARTRINGE O SURANCARYSTAPLANG t hr ough t he
agency of staple pudNSTRUMENTed by the cartridge jn assocjiation with the
I ndi vidual staples, and to close the stapl es against the anvil thereby
formng laterally spaced lines of staples in tissue gripped between the
jaws, while 20 the knife;, which trails the pusher .bars, cuts the tissue

along a line between ifp s A& LAY rENEELBSLEUAP RN o ok daiRfyd S
di scl osed, for exanple,in the specification of British Patent No.
1, 210, 522. &Pgh usestinyAmtinsrupentpior v§gelnt APPIVARGE SMFIicak t i dges

and associ aFadtehdrss sudtshes a1 andekabieanasendl i8se haye1soungnl y been
made of di spqgsabl e plastics and I'ow cost netal stanpings while the franes,
namely the ©i88u€x

15 Typically,'a'surgical stapling instrument for
use in forming a plurality of laterally spaced rows of
staples in an internal body organ comprises a pair of
cooperating elongate_jaw members, one of which in use
carries a staple cartridge with at least two laterally
10 spaced rows of staples and the other of which carries
' an anvil with staple-closing depressions aligned with
the rows of staples in the cartridge. A pusher bar and
knife assembly is provided which is moved longitudinally
along the jaws to sequentially eject staples from the
15 cartridge by a camming action, through the agency of
staple pushers carried by the cartridge in association
- with the individual staples, and to close the étaples
against the anvil thereby forming laterally spaced lines
of staples in tissue gripped between the jaws, while
20  the knife, which trails the pusher bars, cuts the tissue
along a line between the staple rows. One instrument
of this -type is disclosed, for example,in the specification
of British Patent No. 1,210,522. |
With instruments of the above type, the staple
25 cartridges and associated anvils, pusher bars and knife
assemblies have commonly been made of disposable plastics
and low cost metal stampings while the frames, namely the

LY




ba5|c |nstrunents have nore generally been constructed for repeated usage
neceSS|tat|ng contlnual sterilization of these el enents between each use.{.
I'n recent years,. in order to obV|ate t he’ need for such repeated
sterll}zatlon 5 of instrunents, the tendency in the surgical field has been
towards the introduction of fuIIy sel f-cont ai ned di sposabl e.instrunments .
which are used for only a single operation and then discarded. Ooviously;.
-therefore in the design of such dlsposgble i nstruments, econonmics is 10 a
fagiﬁgﬁand it |s deS|rabIe to design s cCh instruments to utilize readlly

av l e ec f [

~ production teéc nlques é% ékéh%§%§o 0 na%ﬁétgi%ﬁé#ggé ?ﬁg %%ﬁgn of t he
type descri bdipr Epeated nwage|mgessz;t%bsnmeonhmuuaédsmrc.ﬂ.anprtngm he
tissue to be Jasrdl Siithndde el 5Cthdn ! f8chdbyl duth SLABLESyeaRUsi 49 these

to penetrate the gripped tissue and e cl osed agai nst
forces tendlﬂﬁﬁ?q(fQuRRN%&§§t¢R?J%ﬁ@dv§9¥|§5thr8H§aF8dl&FGF&#FV3§F§Port

the jaws 2 dﬁteméunhném: n@;écﬁéﬁ@?ﬁcft ﬂiﬁ| thé. sufbhb.éamr Q?.biﬂ' hasof t
course accent,uat ed i ive wei g osa materi.als are to
be used for G rind ciderodeciiSn o BhitvoRenarhonaios

_ alppl icati on msﬁiﬂﬁﬁ)&lﬂf immm-mhmtstmwneaeét usgdl fost bﬁﬂlyl a dlmgcled we
claim 25 i n i.rst.a 3860

cooper ati ng fdisa%egs@ie%gh ’S‘? g%%’ggd%\ngg%{'gﬁsél oﬁ%g%’égs; %H?g §§| 3’“] aws
bei ng adapt ed:he.') de&xgwebﬁtsth@asdispnsahlerahstrsqnenes | ezghomdicsalisr ows * of

st apl es s b S S bl, I nal |
relgtlve 0 30 safﬁrjams & f%é%%%l¥ i%y € 8gpkﬁn EPgﬂlégskronlsggd oney
of said jaws %&%egrewuaweslaghenecoamm m&aslals of

minimum material welght and to employ production technlques
of optlmum economy. ' ' '

Ji

With stapling lnstruments of the type descrlbed,
15 relatively large forces '‘are 1nvolved in clamplng the
 tissue to be fastened and in ejecting the individual staples,
'"cau51ng these to penetrate the grlpped tissue and to be
closed against the anvil. Such forces tend both to separate
. the jaws vertically and to laterally distort the jaws
20"thereby'hindering accurate stapling. This problem is of
course accentuated if relatively_light-weight disposable
'materials are to be used for manufacture of the jaw frames.
In our copending patent appllcatlon No. 8103084
- from whlch the present appllcatlon is divided we claim
25 in a surgical stapllng 1nstrument hav1ng first and second
cooperatlng frames each prov1ded with an elongate jaw, one
of said jaws bezng adapted to receive at least two laterally
spaced longltudlnal rows of staples, an elongate pusher
bar and knife assembly slldable longltudlnally relatlve to
30 said jaws for sequentlally ejectlng staples from said one
of sald jaws and shapzng the staples agalnst anvil means .



' ,-oQided on the other of said jaws to forma pair of laterally spaced _
/staple rows in tissue gripped between said jaws and for cutting the tissue
%zf g-a line between said staple rows; said.assenbly including a pair of 5
\¥

ral |y spaced pusher bars each haV|ng a.forward end portion including a -
wSher bar camand a knife carrier #3wing-a knife bl ade | ocated between '
sai-d pusher fﬁhﬁidédi\’bﬁ%}?é”étﬁ@ﬁrﬁfcééide al¥ t8erBERnSr d knife
assenbl y an ooperating wth said | aws g | ocal F E@ gggior i ng both of
said jaws i qﬁg dPste E§$Rﬁ%érr%5? n§1§§u9h9réE§§d §W§BDng th

jaws, for- resaﬁujamé AR LoruPging €eé! ecssaal dlbﬁ&sadﬂﬁ.hégb@t%bhor““

h ft | st apl d th th t N
Thore 95" i S, HUAHES ol oA <En 1 9edRERY ShSLuion 8 BalE OF stapl ing
i n;t { umtar&I ll‘adnej:a:ldxy répiyred ysher rigars neach phaving, aafpgwaraf endt

stantia n al, ortion,
':;l d linbs Mng an un‘f)ﬂ'&il Lé)‘kﬁgééeﬁg é“ﬁgﬁé@v\g}eﬁnég? %FﬁSthe ent.i re
20 length A¥ying @tk@f%abkﬂﬁ¢ Mecatedtbetweennsaid pushenfbazisd | i nbs
for at | eastjanaupRaid Q&BAK’A'd’aﬁrf‘]ié‘c?%gg%ﬁ?%%éyrﬂafaan&tiﬁk‘f& and

Iongltudlnal assage nmeans I n eac rece|V|ng a travelllng
1y5

 pusher nmeané ¥ A qarperatingtwithpsaidt Javes fesnleea seati ng'

means. Rcef eupportiity WtH sl esdid! j6ies ﬂasaﬁeefeéiohngfvtﬂﬂabuéhéﬁl e
pushers in ch of sald ssa e neans, Eald st apl e  pusher s havrng canm ng

surfaces fo iOYR, o ngﬁﬁ@% 33Wex pEPT sFeBRasingom 30
sai d seati ngamss té?fdifng a&u )deﬁl@@t sdbd s§abs NQuitAgSej8ceash ahgsai d

oo o "C! BRI b Ynd SRITPHRAT Gidfa Jy 12! 1Y staggered rovs of
o .In accordance w1th the present lnventlon there
15 is prov1ded a staple cartrldge for use with a surgical
stapling 1nstrument, ‘said cartrldge comprlslng a nose
.portlon, a pair of substantxally parallel elongate limbs
_extendlng frdm said nose portlon, said llmbs defznlng
an unlnterrupted sllt therebetween extendlng the entire .
20_'length and helght of sald llmbs, seatlng means in each _
~ of said limbs for at least one longltudlnally extending
row of surglcal staples and longltudlnal passage means
in each of said llmbs for rece1v1ng a travelllng pusher

_-means Operatzve sequentlally to expel staples from said
- 25 seating means.

Preferably the cartr;dge 1ncludes a series of
individual staple pushers 1n each of sald passage means,
said. staple pushers havzng cammzng surfaces for
cooperating w1th said pusher means to expel staples from

30 sa1d seating means. i

Preferably, also, the seatlng means in each of

- said llmbs 1ncludes means for accommodatlng two mutually
staggered rows of staples.



According to anot her aspect of the invention there is provided a staple
cartridge for use with a surgical stapler of the type having a first jaw
‘adapted to carry a staple cartridge, using a pusher bar to eject staples
segaentially: froma cartridge carrled on the first jaw, and having a second
jaw facing the first jaw for closing sgaples ejected froma cartrldge on

'-TESSLféﬁé | Sngi ¢ udi noMPYOEHBAAFAGHRBRREF BAPSREaPLs RS SEVRIIH RBATR o
,J,ongl t uils npi-opﬁdedga éaapleccartrgdgeplﬁeheusbawmh a surgicall
. t
surgi cal ot apteepiFEse  fhe 8RS Bhidalh B12oR 33W a¥Borkd FCRRIN A

thlckness of %bﬂnleod§rtnldgeeeushng papushppobarmtaneject Btaplesporting
the stapl %or en€l .@th EfémaipESEtQP.d%QeFaQ'%‘i@H' 8R RhaVirdesed {dwsposabl e

cartridge e mnt a“ surgi cal havi ng & T st ] aw
adapt ed to sdﬁ%@r@aﬁ?BGaﬂléeﬁﬁpﬂeﬂawaﬁécan9e§8ﬁdfﬁﬁﬁtfééﬁh oghelosing | aw

to close 20 st&ples ejected Eréi alBartraahe Bl ¢me raRdtuSaRg aaieher
bar to eject tlaII fromthe staple hol der; Sal%|dh§§£§$ble

es_se
cartridge coﬁ%&?&iﬁ3°§5g§f 9P CHYPELPLRGA aPnPRIYACP
st apl es; pushene bbongitudinabliycextendingagowcofit sutrgdcal Staghleisa@nd

holder 2590 %hapeege §oFLoRs Yopol BT BreRabe 08, hBR iR bl
a forward endbﬂnamflé surgical shapieﬂzscammengomeansaﬁbrbexmmmnﬁuahtﬁ
forvard farthgiyy ?%ﬁﬁhgrshﬁ?' thgﬁgﬁﬁ.ekglaj Q‘&Egﬁﬁai %ﬁ-%@'l%

cooper ation wt camm.n nvent

descri bed by %&dobotéxanﬂné aws%ﬁtr extepddagt @Fﬁ@gbc@bﬁpmlﬁg dr awi ngs,
wherei n Fi gugRidkhésd 6E£Udsaiacroal ﬁoiurﬂbﬁiblﬁbaaaw“Qupport means for

15 supporting the stapler jaws. .

Yet another aspect of the 1nventlon prov1des a
dzsposable cartrldge for use with a surglcal stapler of
‘the type having a first Jaw adapted to support a staple
holder, and a second jaw_facing'the first jaw to close

20 staples'ejected from the staple holder, and using a pusher
- bar to eject staples sequentlally from the staple holder:
said dlsposable cartrldge cemprlslng. a staple holder
containing a longltudlnal row of staples; pusher bar

means; and camming means contained in said staple holder '

. 25 for cooperating with said pusher bar means for ejecting
said staples from said staple holder sequentially; said
pusher bar means having a forward end that is received
in said staple holder and belng movable forward farther .
into said staple holder to eject said staples in

30 cooperation with sa;d camming means.
~ 'The invention will be further descrlbed by way of

example, w1th reference to the accompanyzng drawings,
whereln. ' '

' Figure 1 is a szde view of a surglcal stapllng
'35 instrument in the assembled and closed condition;



_'instrunentjin the assembl ed and cl osed condi ti on; -5- Figure 2 is a
- =8t view of the instrument in. an open condition; Figure 3 is an expl oded
w&W of the instru- nent; 5 : " Figure 4is a si de vi ew of a pusher,
. bar and knife assenbly; Flgure 5 i's an underneath pl an vi ew of the pusher
bar and knife assenbly; Figure 6 is a section on line 6-6 of 10 Figure 1;
Figure 7 is a section on line 7-7 of ngie'l with parts of the instrunent
~renoved; Figure 8 is an underneath view of a .di spos- able staple cartrldge
15 Figure 9 |s a S|de view of the.cartridge; Figure 10 ISRV Py
section on line 10-10 of Fiay&ee glslzlaglﬁléiellvﬁw apio%h%.wssrumna ongat e’
anvil menber; 2R an open condiftigm;e 12 is a side view of the anvil nenber;
Figure 13 is a section o Ilne 3-.13 of Fi and re,14.is a
section on line 14-14 ofg é %ﬁiﬂéaﬁkﬁ??%r Ehgﬁﬁl HBSEER-t he
* Invention It imeht;be noted that the general con- struction and principle.
of operatign of the illu t r t S ar..t I_nstrunent
30 descrTbed in Brltlsﬁlggﬁ%n nglsal %&{2@“ +€‘v$o%g?§ ﬁ

- and knlfe assembly, :

h Flgure 5 is an underneath plan v1ew of the
pusher bar: and knlfe assembly,
- Flgure 6 is a sectlon on 11ne 6-6 of

10 Figure 1;

R Flgure 7 is a sectlon on llne 7 7 of Fgure
1; w1th parts of the 1nstrument removed
_ Figure 8 is an underneath v1ew of a dlSpOS-_
able staple cartrldge, _ '
15 : . Flgure 9 is a side v1ew of the cartrldge,
o Flgure 10 is a sect;on on line '10-10 of
Figure 9; o
| Flgure 11 is'a'top view of an elongate"
'anv11 member; I |
20 Figure 12 is a side view of the anvil
member; | - o . o
o Figure 13 is a sectien on line 13-13 of
Figure 12; and | | -
~ Figure 14 is a section on line 14-14 of-
25 _Figurel. | |

Best Mode for Carrylng Out the Inventlon .

It is to be noted that the general con-
structlon and pr1nc1ple of operatlon of the 1llus-
trated 1nstrument is s1m11ar to the 1nstrument

30 described in Brltlsh Patent No. 1,210,522, prev1ously
referred to. Accord;ngly,_the following description ..
will only deal in detail with modified features of
the instrument and for a fuller understanding of the
principles and operation of the instrument, reference .-




referred to.” Accordingly, the follow ng description.. will only deal ip
detail 'with nodified features of the instrument and for a fuller
uqd\rsfandlng of the principles and opefati,on of the instrument, refereN
-6- may be made to the above patent, the disclosure of which is
~incorporated herein by reference. The present instrunent, generally
“indircated by reference 10 includes an uppé&r ~frane 12 and a 5, |lower frame
14. _The forward end portion of upper. frame 12 defines an el ongate upper

' JaM/;g,mhlle the forward end portion of the lower frame 14 defines an
ehargate | ower jmayZBe m3de porthenabbvieopartentamthet disolesurefof aw 20

~ fits into a cha hape pIVOt bar 24 at -
.its rear end mhnﬁﬁicé ?gchéggpngﬁgkgﬁﬁﬁﬂggfhézgﬁﬁyrear end of upper frame
menber 12. Internediate itZheepgesengpiastmumentve ganensl Hasindieatedy .
proj ecting lugs 33 )ﬁ@féréhbe' moggﬁehn@@&t A QRS NESarie TPTakd an a 15

. bi furcated | ocki e handl e 26, can. be used to ggen and cl ose

the franes é%outfgﬂﬁrp Féﬂeng&ns The fonyarge&nd ROGHAN R HEPSR - shown in
Figure 2 and thefrafkeli2cgagiihesn ash@Worgatd dipper.jahe 14iwhile, thendl e 26

Pas slots 17 P ORALICRRE RS on oY (e I e opPoAB L e
i ncl udes a slidi ejopgater lbaeragdwkmd e aﬁmrﬁﬁzytﬂm cmfrp]:omngfaament ral
Fﬂef§5carLk?¥e3§ P?g%@%?%e pus I%'%'C%(aéLBrgﬂ’[errnna |ng 5?ﬂg e|r r§;?§reﬁhge
in inclinedl@ushbandlde membels2andaying espcidtvdrar 2hdat hit&nrearcarrier
including an  enq which is received in notches 28 at the rear end
of upper frame member 12. Intermedlate ltS length
upper frame member 12 has laterally projecting lugs
13 whch fit in complimentary Openings 15 formed in a
15 bifurcated locking handle 26. The handle 26 can be
' used to open and close the frames about the ‘pivot:
' means 24, 28 between the open condition shown in
Figure 2 and the locked condition shown in Figure 1.
To this end, handle 26 has slots_17 providing camming
20 surfaces 19 which cooperate with laterally projecting
~ lugs 21 on handle member 22. The instrument further
 includes a sliding pusher bar and knife assembly 30
comprising a central knife carrier 32 and laterally
- spaced pusher bars 34 and 36 on either side the
25 knife carrier, the pusher bars terminating at their
forward ends in inclined pushex bar cams 38 and 40,
respectively, and the knife carrier including an
inclined knife 42 51tuated Just to the rear of the
pusher bar cams. - - -
30 ' IﬁfEEET-Eﬂalsposable staple cartrldge 44,
. contalnlng four 1atera11y spaced ‘longitudinal rows
. of staples, is inserted into the lower jaw 20 while
‘two anvil members 72 having staple shaping depres-
sions in their outer surfaces,'complimentary to .the
35 positioning .of the individual staples in the staple



i ¢l ined knife 42 situated just to the rear of the pusher bar cans. 30
se, a disposable staple cartridge 44, containing four laterally spaced
_I_ﬁgjtudlnal rows of staples, is inserted into the |ower jaw 20 while two -
@avidl~menbers 72 -having staple shaping depres- sions in their outer '
faces, -conplinmentary to the 35 posi tioning. of the individual staples

in the staple -7- cartridge, are praded onthe upper “j aw 16. The
instrument is inserted into a patients body and nanlpulated such that ;-

- tissue to be cut and sutured is inserted between the | an. i nci si on
receive 5  oreankridge; sasehpdprgd pPEvFBGsI“PPﬁEerJ% 1r;mf?1e tissue, ﬁf\/

[ﬁgw“rggue be?x.v\es:tj‘!qﬁ%ﬁé&tti‘§nlﬁké?t@dﬁﬁﬁﬂoof[ak@didi\edw(ﬁdﬂxf&ﬁ@ firmy ﬁl’l p
. €. Opposi e cartrlidge and anv T '
pusher bar andiaRULatSanSRGBIRRER tasEe 1 | dsfiledics ™
_‘BOSI tion :el atifs/e.l.ﬁﬁefhedjdhwslweea then jawshearf ammrsﬂqn Clamsrelgeﬂne pusher
ar cans ent er tudina I r whi ch
slits are %cco%%a%{?egh?o%wgf hPX&?’@ b&ﬁwg)tu}:)%;e) bgeu enﬁgsdéjgﬁ% tﬂ%shle(r: bar
cans cooper at etil$sue sefifereqmiicedui t Fheaawsy. amlrﬂweSclﬁseﬁeanﬂdl vi dual
stapl e pusher st A0uLaT 6§ hHRaTkABleetoaasaY \hlth (AP LigsEarbetdaen
a

t hrough the gr sue"and 1nto eng the anvi | depreSS|ohs
- whi ch thereby,the opppaibgi skaplen card QRQKERXQEKFurg@ﬁﬂﬁe cl osi ng

forces.- The dpg rgglégﬁekhsaga%h@ %9 fle a%ééwlf}ﬁtwﬁé&lﬂ B 1n.€.aiau9 two

nmut ual |y st ag- rows of - stagpl.es so_that in all, four sta rows are:
f or med |riQhe §$|9pEGaFW§§QeP°SHFQQHNQQ;@E?V3 to the jaws, 12 %h

pushed forwardly causing the pusher bar cams to
enter longitudinal slits 1n,the staple cartridge, in
which slits are accommodated rows of individual
_ 'Staple'puShers. The'pusher bar cams cooperate
1S sequentlally w1th cammlng surfaces on the individual
. nstaple pushers to force the staples succe351vely
from the ca:tr;dge,_through the gripped tissue and
into engagement'with‘the anvil depressions'which
thereby, in conjunctlon with the cams, - produce |
20 staple-closing forces.  The. de51gn of the cartrldge
' _ is such thet each slit carries two mutually stag-
gered rows of staples so that in all, four staple
rows are formed in the gripped tissue. The knife 42
which trails the pusher bars cams slightly and rides
25 in central longitudinal slits in the cartridge and
anvil, cuts the gripped tlssue along a line between
the two palrs of staple rows. .
To provide lateral support for the jaws -
- and to resist forces tending to vertically open the
30 jaws during stapling, each jaw is provided with a
longztudlnal passagewvay and the knife blade carrier
32 which is a relatlvely rigid member, preferably of ..
metal, carries upper and lower laterally aligned -
~ shoes which_ride_ih these passageways and provide
35 the_required'ldcal support to the jaws in the region



N

whi ch tralls the -pusher bars cams slightly and rides 25 in centra
Iongltudlnal slits in the cartridge and anvil, cuts the gripped tissue
algng ‘a |ine between the two pairs of.staple rows. To provide 1ateral
_suppbrt for the jaws and to resist forces tending to. vertlcally open t hs.
j aws dﬁrlng stapling, each jaw is provided with a |ongitudinal passageway .
and the'knife blade carrier 32 which is agelatively rigid nenber,
'prefegably of netal, carries upper and |lower laterally aligned shoes mhlch
ride {p these passageways and provide 35 - the required local support to

théfaws in the seotaa push%r ®hart RAMMISHRT el £€ aBadeidaknihiesd! ade as
these el ements travel gﬁd apleéﬁsrtr|q8M% Thus, t w |l be seen,
particularly in F13B98§56t a i) rc?Fﬁﬁ% 99-is 5 formed
m%thfa cartr:?ge reCﬁ|V|ngmhhgnnwtAuiymubeusgnnﬁﬂpArmmmmydrnyl1n355ﬁgemay',
48 of generally sha CL,0SS n.,e agse of the
channel 46. Uppg?‘gw:ﬁ 12 h&é’qsﬁ%atg}%}:é{‘l? g’[%‘% ﬁgﬁ%}d}% igy extending .-
shoul der s  505f or formedi mgth) a ddntnmﬂgdireneyvingb@hdnnell&édandhan
construct.ion. of p it t | | | %_extending -
passageway 52 of ngﬁg 2??1# téﬁ@ ngul ar sé&"s%ﬁ 4§¢ %%’éélg%ge th the

shoul ders. The psbBpedbsrossdtsedtfiomeptiandiny, fxom tse bpaet pEuthel y
Figures 3, 4and ananh@aly Q@nve'ﬁpﬁplfrér&’é)el% L4 aiﬁwafafgedlfeéhsa bars 34

~and 36 term nat - |ng In sl htIy of f set |nc i ned pusher Dbar cans, k38 and 40.
‘The central knif dOBFANSANSE 1Y, @XLANGNS FSheipkd %EﬁlﬁglfﬂﬁdeHPFénﬁz just

to the rear10f tkBe anvils as will be described, the construction of
~ the upper frame belng such that a longltudlnally
extending passageway 52 of generally rectangular
'sectlon is formed beneath the shoulders
' The pusher bar and knife assembly 30, see
'15'-'par£icularly Flgures 3, 4 ‘and S, has conventional-
type laterally spaced pusher bars 34 and 36 terminat-
-ing in slightly offset inclined pusher bar cams 38
and 40. The central knife carrier 32, as 1nd1cated
has an 1nc11ned knlfe 42 just to the rear of the

20 ipusher,bar cams and the knife carrier is extended
vertically abbve and below the pusher bars. On
upper and lower terminal portions of the knife
carrier which project forwardly of the knife, are
'situated lower and upper shoes 54 and 56, respec-

25 tively,'the vertical spacing between the shoes cor-
responding to the vertical spacing betﬁeen the
passageways 48 and 52 in the lower and upper frames
‘when the frames are locked together. The lower shoe
54 has a substantially T-shaped cross section cor-

30 responding to the cross-sectional shape of passageway

' 48 so that this shoe fits in passageway 48 with
‘minimal clearance to allow substantlally friction-
free passage of the shoe along the passageway, and
'upper shoe 56 is likewise shaped to fit in passage-

- 35 way 52 Wlth minimal clearance to prov1de substantlally




pusher bar canms and the knife carrier is extended vertically above and-
gw t he pusher bars. On upper and | ower terminal portions of t he. knlfe
|er which project forwardly of, the knife, are situated |ower and upper
¢s-. 54 and 56, respec- .25 tlvely, the vertical spacing between the
kedes. cor- responding to the .vertical spacing bet ween t he passageways 48
and 52 in the | ower and upper franes w®n-the franes are | ocked t oget.her.
The | ower shoe 54 has a substantially T-shaped cross section cor- 30 ..
responding to the cross-sectional shape assageway 48 so that this w2
fits in passagﬁmaﬁl¢a-ﬁtﬁﬁ maﬂsﬁgecleﬁﬁaMEﬁltbeanobﬁﬁstbgtaﬁhﬁalIy &@R_/

friction- fregy §SQQGPSB‘5%3é?&“iéﬂé&@h&fﬁh?ﬁgSﬁSé&@&d 2qd FB er shoe 56
: ape

is |ikew se s i'n passage- i ni Bl el ear ance t o
provi de subst @ity ©p theypuysher Hax r‘é@“%a%%a@’éd 401 sQj pP KO Adted that

- Lhe shoes 52 a§é48 r®v1demympp6¥tw¢dﬂ tneajsﬁslnefaga 29Huhythe tge pgsggr
ar cans. an SO 0 in use, prov uppor or an
in the 5 re§FSﬁ°9f°Fﬁ§ﬂE% 5?#%% #}@lgy gg RPinyHe ge%ﬁb ces
cr eﬁt ed by Cﬁfpe:t:etsl @reﬁtémmyomupetmtlmnefatﬂeth pashedi blaatuaiamst aﬁl e
ushers int ? i n t he.
ghoes both la Ith? gﬁ@%‘i‘f@%%ﬁéﬁ%ﬁggei# géelg%rlt%g' ggways
~ both lateral appgoasit. amaxisnymns Furthex; sbyntecatingr thealshio®s openi ng -
d t apl t d; pf h h
uring stapli BgehS QALY é&%ﬁ& \Eﬁr %Oﬁg if tﬁéS%gEbEC%QVet € pusher

bars and knife carrier ar In-a suitable
carrylnglﬁlocPa§§ﬂiﬁﬂaﬁfauhQﬁhH¥ﬁ¢¢§Fl allgnment of the jaws and

resistance to vertical. Jaw opening durlng stapllng
is obtained. _ : :
At the rear end of assembly 30 the pusher
- bars and knlfe carrier are mounted in known manner
15 iln a suitable carrylng block 31 hav1ng an operatlng
| knob 33 or the like. o
, - The staple cartrldge 44 as shown in Flgures
8, 9 and 10 is generally of 51m11ar character to the
: known type as described in the aforementloned British
20 Batent No. 1,210,522 insofar as the number of staple
~ rows, and design and location of the individual
staple pushers is concerned. For a fuller descrip-
_tlon of these elements and the manner in which
_ staple eJectlon is effected. by interaction of the
25 pusher bar cams and the 1nd1v1dual.staple pushers,
| reference may therefore be made to this patent. In
‘the present case, the cartridge 44 has a solid nose
portion 58 and a pair of longitudinal ribs 60.and 62
. extending rearwardly from the nose portion and
30 defining_e slit 64 therebetween right through the
cartridge for passage of the knife carrier 32. The
-inner facing surfaces of the ribs 60 and 62 again
.have_bnmpshsé to laterally locate the knife carrier
~ and the ribs are themselvesylongitudinaLiy slit to
35 accommodate the staple pushers and the-opposed;

T



knob 33 or the like. The staple cartridge 44 as shown in Figures 8, 9 an
10 is generally of simlar character to the known type as described in the
afprenentloned British 20 Patent No. 1,210,522 insofar as the nunber o
staple rows,; and design and | ocation of the individual stapl e pushers is
~ comRcerned. For a ful l'er descri p- tlon_ga_these el enents and the manner in-
-which staple eJectlon is effected by interaction of the 25 pusher bar -

~cams_and the individual staple pushers, reference may therefore be nmade to

i o QRtent. stdghuedl $68! of388aplis. CoBLILUIENp1EBRSA oA T05e

: | | | X |

_Fron1the nos 29 |Bﬁ°$ﬁge§0 B#FﬁﬁﬁglﬁagVPFtﬁﬁtt% Bw@§% ﬁp? Y
]Ehrough thfe caniér?delﬁei-ObEﬁsggawhusf, the bﬂgﬁ&fﬂ.&ahlteﬂlﬁerew i nnlelr

acl n Surrtacegs, o 1 rlps al n tera

oY The hBsuiteb Fup' BRaSenE Fratrfge ABRl Epokierattatd I it (o
35 accodﬁndﬂrntiﬁb Bateht Noshid;2l@nd22hdsophetedn the-paesgmaggsnnﬂ r ows
of staples. ?téﬂneﬂtéﬁﬁé g§?ﬁ£et§%8h3hpEﬁé'QSQ ?&d?@hk |fference o ent

forward noti-on. the t he si
bet ween t he pPEsthe a'aﬂerpegtszana tﬁaﬁla§ycpﬁséegeno§ the venticaldt No.

1,210, g22 i S éﬁﬁénaadtiaﬁlféeéaﬂhéése thi s aélt lqaaachu;@at tft]gu@gh the
cartri doe ({ooiEciSan Bh biEe SACcR! Chobksh0e rhotines Shebhe s oo a4
Ssits in the- coftthdghowesegawngzehaﬁhel néﬁel@oﬁft:.bheSIBombjjemtmg h the
nose por tion 58, RLakegt bBoeh Yl hNaboblt shaM18RY AN AN oAl idi el
. of the cartrldge belng effected by means of a projecting

cartrzdge lug 70 and a compllmentary cut-out in one of

the side walls of channel 46.

15 The anvil means in the present instance,

. 8see Flgures 11, 12 and 13, comprlses a pair of like
ind;v1dua1 elongate_anv;ls 72 which sit with a friction
fit on the shoulders 50 of the upper jaw, as seen in

_ Figures 1, 3 and 14, whereby a slit is pfovided between
20 the anvils allow1ng passage for the vertically extended
knife carrier. - Each individual anvil comprises an
anvil surface 76 with staple-shaping depressions 78, _
an outer wall 80 and a shorter inner wall 82. The inner
and outer walls are slightly inwardly tapered to provide
25 the friction fit on shoulders 50 and the outer walls
each have depreSSLOns 51 allgnlng with compllmentary
depress;ons '




v of the cartrldge bei ng ef f ect ed by neans of a projeeting cartridge |ug 70

i & complinmentary cut-out in one of the side walls of channel 46. 15,

vil means in the present instance, see Figures 11, 12 and 13,

ses a pair of like individual elongate anvils 72 which sit With a

on fit on the shoulders 50 of the upper jaw, as seen in Figures 1, 3:

~and—14, whereby a slit is provided betwekn-20 the anvils allow ng passage-

. for the vertically extended knife carrier. Each individual anvil conprises
an anvil surface 76 with staple-shapi ng depressions 78, an outer wall EE&

" and a shorter 1lml1ﬂre wgilde 822l Theof ntke hoWeoufew ekl 30mdd tal ghtly A

|nmardly t aper r e f d the -

outer walls ezﬁ'ﬁ‘a&g‘\ﬁ %e%%%%‘?o%égﬂﬁa#ﬁiﬁﬁﬁl hhvﬁﬂssré%“i Cr%\g]ciig.%t ém, g e

?epr$s3|onﬁ 1ylalﬂgnxngkihal$tapletﬁbapbm6rdPEWeﬁéﬁON@h@Hﬁh theal 1y

. locating the i, n I gnhng th I hapi
depreSS|onS\M#ﬁ§%%ua|nd|v1%éf?§s?% ggﬁ?%acgrtfﬁ I ° staple s 3ﬁ:rg

the instr®ment as descm“&ﬂﬂ@nﬁhﬁdé§5§§B§F&Fea&n@@%§rﬂ?QGnkﬂF¥qqe%n th

~shoul ders 50 qfg eia@viPs 72 WRighsEirOSH Mh‘é HAUIELr3y 6 the

il ot Eéﬁsi}‘umeévn%&?ii@f{i 38 alspappeshlsng ahataEh 18 foct 1y i
El grel gﬂgeg - s g;%ﬁf%%@fﬁbﬁ?fde“ 501ow-eb?wmqumleasmtmmmtz he

‘with parti gﬁl X r %P%ﬂ%% ‘If'bal‘ g‘gg ?nﬁ'tl% %'%%%\ Ihe‘?/“i O%Lﬂ{\na?%rranner

: cartridgag4 cs)tap]:el shapsngl dapcteeslpm,zmcrfed@z\erm rfel'rm qmderhe forward
~end of pusher @Eff&@é¥ of shoulders 50 of the upper jaw.

: Assembly of the various components of the -
;nstrument is effected in the follow1ng manner w1th
partlcular reference to Flgures 1 to 3. Inltlally,

15 with a cartrldge 44 correctly pos1t10ned on Jaw 20

- of lower frame 14, the forward end of pusher assembly

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

20 the pusher bars enter the lontltudlnally slit ribs
60 and 62 of cartrldge 44 and are arrested by the
frlctlon pieces 68. Thls posltlon of pusher assembly
30 relatlve to frame 14 is shown in Flgures 1 and 2.
Frame 14 w1th the 1nserted pusher assembly 30 is

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

30 Anvils 72 are fitted on jaw 16 and lugs 13

| of frame 12 are fitted into openings 15 of handle
'26. Then with handle 26 tilted upwardly, as shown
in Figure 2, notches 28 are engaged with pivot bar
24 to complete the assembly of the instrument.




N

30 is inserted fromthe back into lower frame 14, with | ower shoe 54 \
fitti n%' i n passageway 48, and assenbly 30 is noved forwardly al ong frame
ungil 20 t he pusher bars enter the Iontltudlnally slit ribs 60 and 62"
caLtrldge 44 and are arrested by the fricti.on pi eces 68. This position of
pusher assenbly 30 relative to frame 14 is shomn in Figures 1 and 2. Frane

14 with the inserted pusher assenmbly 30 If then fitted into handl e

menber. 22, suitable conpli- mentary | ocat %g means (not shown) being

providged on the frame and handl e menber to longitudinally align these

el'saent s and pr event for“@ﬁ91ﬂ9¥enEE% P%itfeﬂgot4%hntHE"B%Ee%%f@d” ng

staple ej ection. 30 and | ug s 13
of frame 12 ar e open ewpndiiapersukstastibalhinaseshewn Ineﬁlﬂmﬁﬁ ﬁandle 26

tilted upvardly;qg t% e:}ﬂ%&“é ebﬁd “8&9?%?82§oatﬁa%”%%%@1e""'ﬂd1bQ-i vot

bar 24 to conplete i-nstru - In use, the
instrunent in tfEapadbierepRPtedetvean 3anst Akt AR ¢0aanhdilie i n

Figure 2, i$g i nSedtainieli® Bs bﬂ@ancwckéd B9 ihaiphlagdent @fb%a&icmé ed is
accepted betwee 2réaaws 16 and 20, and 5 ., dinstrunment i Iocked by

mani pul ation of ARG CRPRERR TR P t?%ﬂmegcﬁ AGESu a “ﬂﬁrllugé
21.. It will be2lotedt h&tlbawlmse55thataeoﬁegmngs3)55ar(eerer ®digtate i n

shout der 550, of 4V SAPTOHALE i1 SLRReBLE R BETA" el gl 2
" the |nstrunent|l2tWhadhwaﬁIQWnSbgeshﬁﬁntoneﬁtgurGhanngﬂaﬁm g itheef fected
in the man&%r desfddRatkdd {de P&Qé&”enﬁiﬁﬂeﬂlggh‘émgﬂ%ped between :

the jaws and the instrument in the condltlon as
- shown in Figure 1, stapling is effected in the
'fmanner described in . the aforementioned patent by'
. -pushlng forwarding on knob 33. '
15 _When - stapllng is completed’ the pusher
R assembly 30 is retracted to the initial p051ton,
allow1ng shoes 56 to be removed from channel 52
' through openings 55, so that the instrument can be
opened. S o
20 It will be appreciated, since the shoes 54
;_ | ' and 56 are'accurately.laterally alighed and carried
by a relatively rigid member, that during stapling,
as the shoes move along the passageways 48 and 52
with minimal clearance, they provide adequate
25 localized Eupport to the jaws in the region of
operation of the pusher bar cams and the partlcular
individual staple pushers being actuated. Due to
the cross-sectional shape of the shoes and passage-
ways, such support re51sts forces tendlng both
30 laterally to distort the jaws and to ‘open the jaws
vertically and accordlngly the present construction
lends itself to manufacturing the jaws in relatively .
light weight disposable materials. It is to be
understood however that the construction can also be
35 used in instruments manufactured from more convention-
' al materials.



pusHing formafding dh knob 33. 15 B VWhen . stapling is conpl eted
t he-pusher assenbly 30 is retracted to the initial positon, allow ng shoes
0 be renmoved from channel 52 -t,hrough openings 55, so that-the -
Stkunment can be opened. 20. - It wll be appreciated, since thet'
54 and 56 are accurately laterally_ aligned and carried by a
atjvely. rigid menber, that during 3t&plTng, as the shoes nove along t he.
- passageways 48 and 52 with mini nal clearance they provi de adequate 25 ;. =
- localized support to the_j inthe re n of era i gn. of .t he pusher
" canms and the particul ar Wi Qﬁkﬁ ugﬁ% rss?namBEF&EF " Due ?h%‘) :
* the cross- SerEO&hb i&m@htﬁoﬁfhasﬂhmsnaddspnshegelnmaetaliuchtsuﬁport :
resists force ndi ng, hot.h 3 I t oLt eq) d to open
. the jaws vert% ﬁey o‘?‘g 'ﬁb%@ @ﬁu% i%éég'ﬁ?bgo%t Ph%t H’%ﬁ‘ e?&s itself
“to nanufacturmnglmmeqpamnfxcrfﬁammne$yanﬁgmodmilgﬁ$19n§p@5@ble mat eri al s.
't Ts to be updglshaad igieereadalcshe sfnéhéuawtatahsan&a%]we 35  used
nanu cture :

ininstru rom nore conventi.on- al tert . -13-

Wile only a §.11'm§.e vﬂtldf%rm peatient has PREN| RAEHLCHE Y been

described in- %@@f ifx§ f@wewﬂdeasiegdab E.cta‘t@.ohn\i‘?ﬁta! on is not -
limted to its speC| eat ures, and nodi ficati ons -S n, Jpossi bl e mﬁthln

t he scope of ﬁ\@%‘t@%hﬂéﬁﬂ’aﬁ%lnq’ﬁﬁgme%vl &henpdny, tshd%heen
particularly desfrid®ded nehps a&pplllé@th.bﬁ ap@hieC dnivemtiomn mety Geal
| stapllng |nstrumiledt{§aé VSPt%SQtéﬁlng 1nstruments hav1ng opposed
jaws whlch requlre stabilization while fastenlng
- means are applled to 11v1ng tlssue gripped between
~the Jaws For example, the 1nvent10n may be applled
to 1nstruments ‘for applylng certain types of surg1cal
15 cllps or instruments for applylng surglcal fastenlng '
- devices of the type ‘set out in U.S. Patent No.

4,060, 089.

R —



limted to this application. The invention may be 10 applied to otHeRt

fastenlng I nstrunent s havi ng opposed jaws which require stablllzatlon whit'e
fastenlng means :are applied to living tissue gripped _hetween the jaws. For
exanpl e, the’ i'nvention may be applied to |nstrunentﬂ for ﬁﬁlylng certaln;

‘types of, surgical 15 clips or instrumepjg_for app mu "H mmﬂmm“e“' ng'.

devices of the type set out in U S. Patent . 4,06

staplg -cartridge for use with a surglcaﬁééﬂﬂﬁllng |nstrumentM sdi d
caytrigge conprising a nose portion, a pair of substantlally paral | el -

el ongate |inbs extendjng fron1 I d nose’ Eortlon said.l[nmbs defi,ning 5 an

uni nterrupted slit t hkr et Rk Sx?@ﬁﬁ?ﬁ genECEnPRR Wity Ph SHRFiFE ght of
said |inbs, sestapling aﬂﬁstﬁmﬁaﬁb oasdi dartihdgboconbrisdny anaose

I t udi nal i d st t udi_nal
means. n cach BITEL0N: | #BALF ope, BuBrbanyialiy pefAinstobinEcels A0aRE70°
_operative sequextéemdinygtfrempsaidtnpsespbroivnai daddalimbsndefining A

(Z1API pohgr S SHELLPGIced BLELTLDerLBRbUALRToR B0 Qﬁﬁb?g*ﬁavfﬁg 15

- cammi ng - sur f ackength %néﬁbeaghhgoﬁnsaldalampashseanaagsmeenexpal eachpl es
from sai d Sealéfgsﬂfanfzmﬁs fgrsaﬁpigaggréﬁkdggnai Eg or 2,__
wherein said seati ng nmeans in eac ©sal I nclu ans or

accomuodat i ng ¥9W t%%Fg§c§%aﬁﬁépéﬁsZBHQO%QnSthﬁéﬁﬁésPa§saQR Teanse
cartridge for yseedbhhof §4i8i Tebs! EBerebbiviag ¥Peravelndng Puskier aw

adapted to Barmzans operative sequentlally to expel staples from.sald
' seatlng means. ' : - :
2. A staple cartrldge as defined in clalm 1,
'including a series of individual staple pushers in each
' ofisaid passage means, said staple'pushers'having | |
15 .cammzng surfaces for cooperating with said pusher means
. to expel staples from said. seating means.
3. A staple cartrldge_as defined in claim 1
or 2, wherein said seating means in each of said“limbs-
includes means for accommodating two mutually staggered
20 rows of staples.
' 4, A staple cartridge for use with a surgical
stapler of the type having a first jaw adapted to carry'
" a staple cartridge, using a pusher bar to eject staples
sequentially from a cartridge carried on the first jaw,
25 and having a- second jaw facing the first jaw for closing
staples ejected from a cartridge on the first jaws;
said staple cartridge comprising: a body cbntaining at
least one longitudinally extending row of surgical
- staples and having a first longitudinal passage for
30 receiving a pusher bar of a suigical stapler; camming
means for cooperating with a pusher bar to eject said
_ surgical staples from said bedy:.fand'a slot extending
“through the entire thiekness of said body for
o receiving Jaw support means for supportlng the stapler
35 jaws.



'ple cartridge, using a pusher bar to EJECt stapl es sequential]ly froma
idge carried on the first jaw, 25 and having a- second jaw facing t he
jaw for closing staples ejected froma-.cartridge on-the flrst Jaw

- staple cartridge conprising: a body containing at |east one-
Iongltudlnally extendi ng row of suLgkgal staples and having a flrst.

lLongi tudi nal passagg for 30 receiving.a pusher bar of a sur stapl er;
cammi ng neans for cgopeﬁaFFﬁglﬁlFﬁrﬁgﬂggﬁePcEQF ngEbFaéﬁghaburglcal =

S]E apl 63 L r gﬁm?ﬂ;drbedmpnamﬁgajawosuppbmdmenf tshlf@ugfs@pmaﬁtng aHeni lckn’\e%b 2
~of sai o egei vin W, SURRQILL .Nea 0 orting the stapler '
Jawe. | -idtamier gvd, 'Wnelpih §R18, I8k dRmeors FohenEes

conpri si ng slmesme@nstshdabl?omvabﬂger allnggt Isaick aﬂ.loebr ngvhaa,nddlerel n said -

jaw sup ﬂ&g Léﬁgﬁégsﬁérst}ﬂén”ﬁagﬁs i lY o%”‘éa'%lu‘?: J asscl%lé:‘i& ot in

t andem ar Wwh ar of surgl
recei ved |ni%a¥GC¢1V§@ F@né@i@dfﬂaﬁtp&§§s§§udéaﬁd @ﬁ@@aMEam§4*§r%meapted

to cooper atgexhk hbélﬁgrﬂ gi;eat 28/ BboBlratied withe of %ﬂﬁdﬁala’dﬂﬂéﬁe j aws

of the surgical stapler substantially“stationary relatlve to each other 10

in the vi m‘ﬂf-t?aiﬂ ¥Pe §ﬂ6emﬁé&'ﬁ§méng khex Jowe of tthe RIBHSAi ng to
claimb5, whgt neﬁasdbﬁ’aaﬁtaumf; eean&bae&yumam ltd\facH Ghert gi dl Y

- connect each other cartridge aeccording to claim5 or 6,
15 ftnfﬁer Eo ?lgFﬁﬁnb5¥h8ﬁ BQF E RS PEEBSred .in said | ongi t udi na

passage for expelli6g sAastaplercartsudghodpcamﬂingntdIqAarmuiLpusher bar
means belngwgggggheségdtgﬂggnhgghg ééhSrEQ%% @Eﬂgr'and lower shoes
- rigidly connected to each other. _
7. A staple cartrzdge accordlng to clalm 5 or 6,

15 further comprls;ng pusher bar means received in said
longitudinal passage for expelling staples from said body
sequentially, said pusher bar means bezng movable in
tandem with sald shoe means..

_ 8. A staple cartrldge accordlng to clalm 7.

20 further ccmpr1s1ng knife means recelved in said slot and
movable with said pusher ‘bar. means for cutting tissue
after it has been stapled with staples ejected from said
cartridge, said knife means belng movable in tandem with
said pusher bar. means. - _

25 9. . A disposable cartridge for use with a surgical

- stapler of the type havzng a first jaw adapted to support
‘a staple holder, and a second jaw fac1ng the first jaw
to close staples e]ected_from the staple_holder, and
using a pusher bar to eject staples sequentially from |

30 the staple holder:; - said dlsposable cartrldge comprlsrng.
a staple holder containing a longltudznal row of staples-
pusher bar means; and cammlng means contained in said
staple holder for cooperating w;th,sald_pusher bar means -
for ejecting said staples from said staple_hoider:_

35 sequentially; said pusher bar means having a forward end
that is received: in said staple holder and being movable

N 0



8. A staple-cartridge according to claim7, 20 further conprising knife
means feceived in said slot and novabl e vmth sai-d pusher bar neans for

cutting. tissue after it has been stapl ed'wi t.h staples e¢jected fromsaid
car t+i dge, sai d knife nmeans being novable in tandemwith said pusher bar
means. - 25 9. A disposable cartridge for use with a surgical :
‘st apl er of the type ‘having a first <l adapt ed to support a staple hol der,

and asssecond J S..€] t he
st@‘e-/hol derjf%ww% us:}%dtt%%:r © bsga\r/hi 0 ejlse)"'(sﬁe }ﬁ% ap+€5t§ %ﬁ%ﬁ? %é?"g] from 30
‘thestapl e hos#apless ding qgoi}ﬁ#dlﬂ@ duirth isaid amring meansst apl e hol der
containing a |ongitudiyal BOWtApIE HHAsidys eir Q?éefoﬂﬁ £ |
means cont ai ne sai d staple hoI der for cooperatl ng wth sa usher bar
means for ej e@%ﬁ’a% oy oy FHchhiqphRiAge RRIRg eons ially;

sai d -pushes bandnmadgéa b tanreiald e b Hite irbéfee V&élsd:fh.ﬁé’dd stapl e
hol der and be rvvar farther <#']nto d sta |l e holder to

. 16-
eject said sta p es | %%6&%:5 A &n EF e
cartridge for dorewimgsh a surgical stapI [ ng i nstrunent, such cartrr dge being
constructed 5 and arranged substantiall y as herei nbef ore described with
reference to and as illustrated in the acconpanying draw ngs. The text of

the specifigat r eduggd t QCRNSLIRARS NGe SRR caftd oPiSrinal '
ori gi nal ty%sﬁa’%ﬂ%tpgﬁ%ﬁp%ﬁiﬁtgﬁh mﬁ%ﬂﬁﬁ@&&&m%m h:ar e (Ombforigidal t O
read. The ofIrgicriat cemppaingthese awsoivents my {omeegted gt prem ces %’ra"y' B@q*n%fﬁ'étt ed
on the prem ses of the Patent
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