L]

-

-1 - "LIGATING DEVICE" This invention relates to a surgical |igatqr for
‘%uﬁhgbﬁD

| ocating-and cl anping a generally U shaped clip about a7
nenber. The application is related to co-pending U K Patent Application
No: 81/11817 caorresponding to U.S. Patent. Application No. 06/142675 filed: -

22nd April; 1980. )
surgi cal operations, wherever it is necessary to clanp off pernmanefit|
vegsel, such as a vein. Generally, a U shaped clip is placed abogt _

Li gating devices are well known and are used in 15

vessel to be ligated and then the ligator is actuated to clamp tlhe“végsel, -

by neans of the clip. In all heretofore avail able 20 | i gat or s\

actuation of the

| i gati ng nechani sm al so functioned to feed a clip into

position to be forned. Thus, .the effort of the surgeon not only did the
clamp- ing of the clip, but also the feeding of the clips into position to

be cl anped. 25

In the co-pending application referred to above, a

spring urged nagazine for clips was provided in one - 2 - of the two

handl e menbers of the ligator and as soon as one clip was cl anped,

fed a succeedi ng

10

15

20

25

a spring

"LIGATING DEVICE"

This invention relétés to a surgical 1igator for
locating and clamping a_geqerélly U-shaped clip about a
tubula: member. |

lThe application is relatéd to co-pending U.K.
Patent Application No. 81/11817 corresponding to U.S.
Patent Application No. 06/142675 filed 22nd April, 1980.

Ligating devices are well known and are used in
surgical.operations, wﬂereve: it is necessary to clamp
off permanently a vessel,'such as a véin. Generally}_

a U-shaped clip is placed about the vessel to be ligated

and then the ligator is actuated to clamp the vessel,

by means of the clip. In all heretofore available

ligators, the actuétion of the_ligating mechanism also

functioned to feed é clip into position to be formed.

Thus, the effort of the surgeon not only did the clamp-

ing of the clip, but also the feeding of the clips into
position to be clamped.
In the co-pending application referred to above,

a spring urged magazine for clips was provided in one



s a

ligator in position for the next clanping operation. 5 Qther known |igating

es are disclosed in U S. Patent No.4152920 and U.S. Patent No. 4166466

datfed\4t h Septenber 1979 in the nane of R J. Harvick. According to the ’
invention there is provided g gurgical ligator to |ocate and clanp

. substantially U-shaped clip about a tubular menber to close off the
tubul ar nenber, said ligator conprising a naga2|ne housi ng containing a 3

- supply of sai d cI| usi n at it end terminating in a cli'p*
cl anpi ng por t3%rth a‘F‘ﬂPIa&i‘@%‘Fg ﬁﬁs OE gb AABIERE fS‘Q HFafAE and a

clip feeding handl e t the_hand o liers-like

- fashi on, saldP§H??Fcﬁ rasgﬁ?gg élﬁgsBFGBFa%Fg gﬁFe ep& ai d naga2|né
nouST 00 and PGS £ gogigi%n@oanthHLkgggggﬁgquoog@aac&% with said

clip clanping 1'on of magazi ne a cl'ip about a

tubul ar menbesep SAIh &l PL £ FEPhGIa8016LE Q%”ﬁlét’:%&%‘ §r0Ys e hand of a

surgeon. betmeen an open unactuatéd position and an actuated cl osed

cli p-cl anpi ngppasht i 96, 4562926/ Raf @edl Ngabane! Rohailes 4BV elatlddy @rured to
sai d magazine 25 - housing, said clip feeding handl e being shiftable by the
same hand of Séﬁ%éﬁﬁﬁfltﬁﬁyegﬂ 8He OpameUBECRUGL edapiicki.on and a closed
actuated position, means

' According to the present invention there is

provided a surgical ligator to ldcéfe'and'clamp a
10 substantially.U-shaped clip about a tubular member to
close off the tubular'memﬁer, said ligator'cémprising
.a magazine housing containing a supﬁly of said clips,
séid'housing.at its distal end terminating in a clip
clamping portion, said ligator having a élip clamping
15 handle and a clip feeding handle to be grasped'by.the
hand of a surgeon in pliers-iike fashion, said clip
clamping handle being pivotally secured td said magazine
housing and having a Clip'ciamping egd configured to
co-operate with said ciip clamping portion of said |
20 magazine housing to clamp a clip about a tubular member,
said clip—clamping handle'being Shiftable'ﬁy the hand
of a'surgeon between an open unactuated position and an
actuated closed c;ip-clamping'pOSition, said ciip |
feeding handle being pivotélly.sécuréd to said magazihe '
25 housing, said clip feeding héndle being shiftable by
; the same hand of a surgeon between an open unactuated

position and a closed actuated position; means



-“3-: operatively connected to said clip feeding handle to shift the
forwardnost' clip of said supply fromsaid nagazi ne housing to a position .
hetween said clip clanping portion of sai'd magazi ne housing and said g~¢lip
cl anpi ng end of. said clip clanping handtpﬁygpn-the shifting of said '
feeding handl e fromsaid actuated positiorr to said unactuated posi tfid
means to ensure proper sequential novement of said handles. 10

i nzehtion al so provides a surgical ligator to |ocate and clanp a
substanti al | y Uopexpddvelyp conpected disuisaideida feedingdiandle ot ubul ar

- menber, said |ligat rd Sing azi.,ne housi contai ning a supply of :
ccli ps, aclip c%g‘*%[tngfggrf&ré'ag‘rﬁﬁ’ogqﬁgﬁ P&gcﬁ . tﬁ.ﬁ‘ﬁﬁ]é’ Bﬁl{fg’i a"ﬁ secur ed

- to said magazi Ng3ae3nkd hot@ithg s i i tiilch HethwdlertWh @&l d distal -
~end of said clip ¢lanping handl’e each termnating in a clanping portion,

- said clip clanpichampand ®oreiidm @mers&tﬂd/a\égaﬁwm&mxg & G£id ps
bet ween said 20 cl anpi ng portions upon actuation of said handles, and feed

- means for se§uestiip lolampdgigngnshiof slaigs dldpvedanphing Handgliengigantions to
~ be cl anped, saig feegﬁﬁans i%cl %d?%&%f d lenﬁ{]?td} pe'r%%oi .velgl.‘g_onnec_t ed
to said clip fe Beng: g frid e 3;2%? & PSR d clip

.f eedi ng handl e ra%t%art(__ae%dﬁo'%Q%'ito'no'%oa@aq(ée'Hnactuated position, and

means to ensure proper sequential movement of said

handles.
_ io ' ~ The invention also provides a surgical ligator
| to iocate and ciamp a substantially U-shaped clip about
a tubular member to close off the tubﬁlar member, said
ligator éomprising a magazine housing containing a |
supplﬁ of_cliés, é clip clamping handle and clip
15 feéding,handle pivotally secured to said magazine
hbqsing, said housing at its distal end and séid
disﬁél end of.said clip claﬁpiﬁg handle each terminating
in a clamping portion, said.clip clamping handle being
operative to clamp one of said clips between said
20 clamping portions upon_actu@tion_of_Said handles, and
fééd méans for sequentially feéding said ciipS-between
said clamping portions to be clamped, said feed means
inqlu&ing a.feed element_opérapively connected to said
clip feeding handle andlshiftable upon actuation of

25 said.clip feeding handle to a ready position adjacent



- g~ the next clip to be.fed fromsaid magazine, and seqgentially upon

b of said clip feeding handle to a feed position in which said‘next
5 positioned by said feed el enent between said cl anping portions to -
¢l anped. Thus, in this device al sa, $he. clanplng of the clips about ’
_the~Jessel to be Ilgated requires the surgeon's effort whilst the feed of

the clips takes place automatically during clanping of a clip. 10 - By ;

i

way of exanple an eppodi nent_ Qf he |Q¥ent|on will, now b scribed w t how

e Ehl TRowen. i Geent Ay
gsfngnggvfce acc rdin ?E%dkg [ vent i ureF% 2 glgPdglew
el Evat i f)nal uﬂ: I ’{é Sgalf}r% GZ’I %e?)%xggalpané}%s sBcte8tal v: ew,
t { Fi
taken al ong FRAR ARG 2R Viork HEE FenEBHIE fo oy EGROER AT V'O
sectional Vi LAkGRM Hikdn 'éa[h?a cfa:f?;ﬁu’fé gb'&?t:ﬂ‘ons to be

'5 clamped.

Thus, in this device also, the clamping of the
clips aboﬁt'the”vessel.to be ligated requires the
su;geon‘s'effort whilst the feed of the clips takes

._place automatically during clamping of a clip.

10 By way of example; an embodiment of the invention
will now be described with reference to the accohpanying
drawings, in ﬁhich- | |

Figure 1 is a plan view of the device, accordlng
to the -invention.

15 Figure 2 is a sidé elevaﬁional view thereof.

Figure_3 is a partial, cross séctionél view, taken
along the line 3-3 of Figure 5.

Figure 4 is a cross sectionai'ﬁiew, taken along
the line 4-4 of Figure 7. - |

20 Figure 5°is a CrOSé éectionél'view, taken along

' the line 5-5 of Figure 1.

[ U S ——



-4 - Figure 53 is a fragnentary view, simlar to Figure 5 showi ng the feed

finger in i'ts retracted position. 5 Figure 6 is a fragnentary, - .
~¢ross sectional view, through the proximal end of the device, show ag the
ends of the handles in their normal position. Figure 7 is-a partiafy, plan -,

view of the distal end of the device, vﬁtTlﬁiTigating clip parti @
closed. Figure 8 is a viewsimlar to Figure 7, showing the Iiga
full4 closed. Figure 9 si a fragnentary view, simlar to Figure 6,
. showi ng the handl es of Fiaréc\bacdsla fraumdrtdty widwateini I AGED

- DESCRI PTI ON As best seen in Figure 1, the ligating device conprises a .
magazi ne housi ng Faghare 3g shoedngr theén fmedl f ipajer dafn hidhall st Pacteld 3. The

- handle 2 is pivotally 20 secured to the magazi ne housing 10, by neans of
- pivot pins 4, whipestitdomandle 3 is pivotally secured to the nagazi ne

. housing by the pivot pins 5. It should be noted, that the handle 2 is the

" clip clanpi ng handl e, FRBMES §e LgaddIfragmentany ol R IRAL| Blews

. As best seen in Figure i ncl udes a supply of

! , .the nmagazi ne housi ng 10, :
" clips 6 disposed ré’Hgf"t &Lémﬁ’r Mimaloend, q‘feg'd'@' devhce 7 shRWing pkheg 8.

'_ ends of the handles in their normal position.

Figure 7 is a partial, plan view of the distal

end of the device) with a ligating clip partially
10 = closed. -

Figure 8 is a view similar to Figure 7, showing
the ligating clip fully closed.

Figure 9 si a fragmentary view, Similar to
Figure 6, but showing the handles of the device

_15 partially actuated. |

DETAILED DESCRIPTION

As bestlseen in.Figure 1, the ligatingidevice
comprises a magazine housing 10 having a cover 1l0Oa and
a pair of handles 2 and 3. The handle 2 is pivotally
20 secured ;o the magazine housing-lo,.by meahs'of-pivot
pins 4, while the handle 3 is pivotally secured to the
magazine housing by the pivot pins 5. It should be
:noted, that the handle 2 is the clip clamping handle,
while the handle 3 is the clip feeding handle. |
25 N As best seen in Figure 3, thé magazine housing
10, includes a supply of clips 6 disposed in end-to-end

relation, a feeder plate 7 and a spring 8.



covyer \l0Oa.
j\nger

10

As best seen in Figure 4,

t he C|Ip ‘f eedi ng- handl e 3,

.’.

t he magazi ne housing 10 i s provided with a

The feed finger track plate is indicated at 9 and it houses 't he

5 11. Thus, the feed finger 11, is guided in the feed
Tt rack plate 9. The parts are held in position in the magazi ne by
10as which is attached to the ragazi ne
' As is best seen in Figure.
is biased normal |y against a stop pin 12, by

I n any .sui tabl e manner. - 10

means of the resiligntpelengadn 18 Fhgustip, c{:ﬁapmagasihenﬁbasangl S1o
normal |y bi ased against the stop pin 14, by the resilient menber

bel | crank 16 isliarovi@ewlwmmléycmtmam the beedl flﬁgeﬁ')/tﬁ'la‘éfkt pin 17.

The bell crank 16,

t he ot her5 end Idf. t IBhus} uehe ofeeddf ivgeholiesia buidedgifl thehifeled s
operatively connected to the feed finger 11. It nust be observed that the
resilient nentfdmges twach plakesd: heTheipartanpraghtdddie posiddiomst the

stop pin 14 (which noves in

1o

15

-20

25

in the maga21ne'by means of the maga21ne housing cover
10a, which is attached to the magazine housing 10, in
any suitable manner. |

As is best seen in Figure 6, the clip feeding
. handle 3, is biased_nofmally against a stop pin 12,
by means'of the resilient element 13. The clip clamp-.
ing héndle 2, is normally biased against the stop
pin 14, by the résilient'member 15. A bell crank 16,
is pivotally mounted in the handle 3, by pivst pin 17. _
The bell crank 16, is operatively connected to the
actuating pin 18, which is fixedly mounted in the
magazine housing 10. The bell crank 16 is also
opératively connected to aﬁ actuation rod 19, by a
pivot pin 20 and the other end of the acﬁuéﬁion rod
19, houses a bushing 21, which is operatively connected
to the feed finger 11l. It must be observed that the
resilient member 15, which.biases the clip clamping
handle 2, against the stop pin 14 (which moves in
the arcuate slot l4a) iS‘strohger than the resilient

member 13 which biases the handle 3 against the

A

o

B

i s operatively connected to the actuating pin 18, which
is fixed'y nowlse iis tiredivaeed net h9ushdgitOhodbesbehke €eedk fingex al so

operatively connected to an actuation rod 19, by a 20 pi vot pin 20 and

-

X



25 the arcuate slot 14a) is stronger than the resilient nenber 13 which

bi ases the’handl e 3 against the - 6 - stop pin 12 (which noves in the
arcuate slot 12a). The pin 18 can nove in the slot 18a. In the Figures, the
Vessel to be ligated is 5 i ndicated at 30. Referring to Fi gures ‘

5a tHere is shown a magazi ne housing detent 31 and it will be clear
the spring 8 and the feeder plate 7, bear against the last of the j§
clikps 6 and urge then1tomard the distal end of 't he devi ce and up ags

. the magazi ne housh 33”523% PQ@ER%%Q@Q Q5 e HAAER Y t {oregO|ng

description, it s nom1be clear assumng a supply o I'ps to be
di sposed in the ”@Hézbﬁﬁ ﬁ@ughggmégelqi thae e NS and the 15 f eeder
plate 7 wll urge thé supply of clips 6 forwardly, toward the distal end

of the device and up agai Rl FIQuIREdZithe RRIETL et iYatelheidir st
operation of the device, will have to involve a squeez- ing of the handles:

toget her, wishout infiiespednatt 3020 Refelradfi to IFlguem|y @M thattlidie

f eedi ng finger will be retracted fromthe distal end of the device and by

contact with the dst ehbwdla wiablazihaec homadnigo dedendvedl and it will be
clear that the spring 8 and the feeder plate 7, bear
against the last of the supply of clips 6 and urge
them toward the distal end of the device and up against

10 the magazine housing detent 31.

OPERATION OF THE LIGATOR

From the foregoing description, it should now be
clear that, assuming a supply of clips to be disposed
. in the magazine housing 10-10a, the spring 8 -and the
15 feeder platél7 will urge the supply of clips 6
forwardly, toward the distal end of the device and up
against the magazine housing detent 31. The first
opefation of the device, will have to involve a squeez-
ing of the handles together, withdut attémpting to
20 place a clip, Simply so that the feeding finger will
be retracted from the distal end of the device and by
contact with the detent 31, will'be caused to hop over
 the detent 31 and move to a position behind the next
. | ' clip in the magazihe. Then, as the handles are
25 released, the feed finger ;l'will move from.the

position shown in Figure 5a, to the position shown in



"-

t he detent 31 and nove to a position behind the next ciip I n the magazi ne.

Then, as the handl es are 25 rel eased, the feed finger 11 will ndve from
the pQ i on shown in Figure 5a, to the position shown in - 7 - Figure ﬁ
5, q t has noved the first clip in the nmagazine into the ¢l anping T
‘porti t he device, ready for enplagenent to ligate a vessel. As feed 5

"fingex 34 is pushed forward against the first clip in the nagazine, the --

detent 31 is depressed, permtting the feed finger 11 and the first clip &
to advance to Figuréadbpi wheper itohasf moveddahecEindterclie freechd i nger 11
and the first clip 6 have passed over the 10 depressed detent 31,it is
permtted to spagagibeckntat ohpl edampiingr portias tafortihey ddweicext clip to

. be fed. The way in which this is acconplished can best be seen by a
‘conparison of Feadyefos. ampglacempngute 8igades & Ivegsedxi neéds efrkdf t he
device, in its_unactuated 15 position. It will be seen that the
reS|I|ent5nenb%*nqsruibeéstRésbﬁénﬁpﬁ@aﬁﬁn@9§235ﬁ1ﬁhﬁxﬁﬁﬁ%ﬁ<ﬁ¥kﬂm&%e

direction so that the handle i s in a_position with the stop p|n 14 :
agai nst the | cfReBAgaZhRCof £ §F&P t144 1% depnessed g‘-lﬁre‘%l% BE 9. At

the same time. ipo20a £1hged 99 IAANRGS 430D W 4S SRl o momoer

the clamping portion of the device. When the feed
finger.ll'and the first clip 6 have passed over the
lb depressed detent 31,it is permitted to spring back into
| ‘place, thereby positioning the next clip to be fed. |
| The way in which this is accomplished can best
be seen by a comparison of Figures 6 and 9. Figure 6
shows the nfoximal end of tne device, in its unactuated
15 position. It will be seen that the resilient member
15 urges the clamping héndle 2 in a counterclockwise
direction so that the handle stops in a position with
the stop pin 14 against the left hand end of the sloc
l4a,'as'seen in Figures 6 and 9. At the same time, the
20 feeding handle 3 is forced by its resilient-member 13
to a position in a clockwise direction such that the
- stop pin 12 abuts the right hand end of the slot 1l2a.
o Upon initial actuation of the device, since the
_resiiient,member 13 is weaker than the member 15, the
25 handle member 3 will start to moﬁe in a counterclock-

wise direction, and as it does so, the pin 18 acting



~

to a p05|t|on in a clockmnse dlrectlon such that the stop pin 12 abuts the
ri ght.-hand’end of the slot 12a. Upon initial actuation of the devj si nce
the resilient menber 13 is weaker than the menber 15, the 25 ' i
nerber 3 will start to nove in a counterclock- w se direction, it
doées so, the pin 18 acting - 8- inthe Sl'ot 18a causes the ' crank
16 to nove in a clockwise direction and to pul | the actuatlng link 19
dowanar d, as seen in Figures 6 and 9. This is what 5 causes the feeding
finger to be retrigcthe tplot pbia t¢amsed thedbehd avankcléptovmevet b handl e
~menber 3 has noved to a position where ‘'surface 3a of handle member 3 is in
contact with SwaQKRJQQkW¥ﬁerﬁ&ﬁﬁﬁ?kpqoan@hﬁorﬁﬁlllEh? aftwehingslipk
begins to y|eId é$e cla |n handl e nepber 2 then_begins to close the
clip 6, as shomn sfer bR E&ﬁ%ﬁﬁstﬁafn@h% cl BhpS ct8s¥Rai ¢ h

its open end first jure_ihe vesse| ey conpression of
the clip th corﬁﬁ"b‘:t%ﬁ 3'3?? g%?%‘g‘u?q ﬁ ger 5ko slé%nr?ﬁr?—?gﬁa Jé% Surface 2a
of cl anpi ng handl e rface | ob of nmmagazine 10
.serves as a stop 30{1 % c‘? a%é tr\é\%’}g ?S/ 'b‘?bhl biting overl oad of the

devi ce. When the handle member 3 has moved to a position

_where surface 3a of handle member 3 is in contact with
surface 10c of magazine 10, the resilient element 15
10 - begins to yield and thé clamping handle member 2 then
begins to close the clip 6, as shown in Figure 7. It
wiil be noted, that the clamp closes with its open’
‘end first, so as-to capture the vessel 30. Further
compression of the clip then completely ligates it
15 as seen in Figure 8. .Surface 2a of élamping handle 2,
in co-o?eration with surface 10b of magazine 10 serveé
’_as a stop for c1i@>claﬁping', thereby”prohibiting
ovérload of the device.
As the surgeon releases the handle members 2 and
20 3, £he linkagé described in connection with Figures
6 and 9 operates in the reverse direction and causes
the feed finger, which is now in the position shown
in Figure 5a, to move toward the distal end of the |
device to the position, sﬁbwn in Figure 5, advancing
25 the next clip 6 into position to be clamped about

a vessel.



Bad

As the 'surgeon rel eases the handle nmenbers 2 and 20 3, the linkage
described in connection with Figures 6 and 9 operates in the reverse’ :
FCLJOH and causes the feed finger, which is nowin the position shown’ in.s
_ e 5a, to nove toward the distal end af the device to the position,
~shQwy.in Figure 5, advancing 25 the next clip 6 into position to be
Yed about a vessel. - 9 -1t will be seen that the feedlng of cli

clip and i 5 accompft b ARErSERE Ehﬁéesﬁgt 2680358 ok Sld n dnis 5 anda’
3. By referenge, 16, o S albi) | £8ReOLEUCLNA LA 13 U R | 1

A

the plate 7 € purpose o 0 prevent utilrzatron o |gator
when all the i AP'E eahges eée Rele h ~this
by the feed fi %ﬁé @% %pera??%% aﬁth 3 ﬁ Q%Shg %ggh?% ?ﬁ% feeder

plate 7 4 nto tdRe£488PERE RALA1EE ghgngeglce It mnll be noted that, once
the handl es have been actuated in a new ligator, there will be a clip in 15

gﬁzlr te ; ??eﬁo te)ch O{epngr%f%fe%éegtblﬂﬁgafel 8, Rt wlqneet waied ROSId i on.
there is a hole 7a in the plate 7. The purpose of
fhis is to prevent utilizaﬁion of.the-ligator when all
the ligating clipe have been expended. It accomplishes
10 this by'the feed_finger eo-pperating with the hole 7a,
to advence the feeder plate 7 into the clamping area of
the device. ' _
It will be noted that, once the handles have been
actuated in a new ligator, there will be a clip in |
15 position to be formed, when the ligator is in its
unactueted position. Thereafter, each time a clip is
emplaced and the handles: are released, another clip is
fed into position for subsequent emplacement. ‘In actual
practice, when a ligator is manufactured, it is tested
20 several times before packaging and sterlllzatlon. -Thus,
when a ligator is unpacked.for use in the operating room,

it will already have a clip in position to be clamped.



enplaced and the handles are released anot her clipis fed into p05|t|on_

f or subsequent enpl acement. In act ual practi Cedmmllmel"um*
manufactured, it is tested 20 several tines g a é/
sterilization. . Thus, when a ligator is unpacked fort use *n the operdti
room it will already have a clip in postti@n-to be cl anped. - -
CLAIMS: 1. "A surgical ligator to locate and clanp a 5 substantial l'y
U skaped clip about a tubular nmember to close of f the tubular nember, said
| i gat or conprisinggﬁﬁﬂgfa2|ne housi ng cont ai ni ng a supply of said C|IpS
sai d housing at it al end termnating in a clip clanping portion, said
~ligator having a.clip clanping 10 handl e ‘and a clip feeding handle to be

grasped by the hand of a surgeon in pliers-like Lashlon sglg clip clarplng
handl e being pivotally jsecured,t n VI aclip
cl anping end confj g- ursd to S% %&m& é%;?$¥§%%E# Q% # 3nﬁ?ﬁ EgWPlan of
15 said azi u S

mEaz! MRS 1y, G ARaged | P SO0 E 4 @&L&ia )

cl'ip clanping handl e belng shlfta a surgeon

open unact uat ed pPRAIIO AN AHWE £ th&hiasLd §$1@ fl&é@ngcBHﬁﬂé?Hg

sald clip feeding handl e being pivotally secured t
a maga21ne houSing containing a supply of said clips,

said housing at its distal end terminating in a clip
clamping portion, said ligator having a clip clamping
io ."handle and a clip feeding handle to be grasped by the
hand of a surgeon in pliers ~like fashion, said clip .
clamping handle being pivotally secured to said
magazine houSing and hav1ng a clip clamping end config-
ured to co-operate with said clip’ clamping portion of
15 said magazine housing to clamp a clip about a tubular
member, said clip clamping handle being shiftable by
the hand of a surgeon between an open unactuated
position and an actuated closed clip-clanping position,
said clip feeding'handle being pivotally secured to
20 said magazine houSing, said clip feeding handle being
shiftable by the same hand of a- surgeon between an open
unactuated position ‘and a closed actuated position,
means operatively connected to said clip feeding handle
to shift the forwafdmost ciip of said supply from said
25 magazine housing to a position between said clip clamp-

ing portion.of said magazine houSing and said clip



[ -

act NHtjed posi
1t the
.hou5|ng to a

8 hand of a surﬁeon bet ween an open unactuated position and a ¢l osed

luu umﬂﬂ "treratlvely connected to said clip feeding handl e
P of sai d-S@'bpry fromsaid 25 rragaz| ne .

p05|t|on ‘bet’ween said clip clanp- ing portion of said magazine-

housing and said clip clanplng end of said C|Ip cl anpi ng- handl e ‘'upon t he.
shifting of said clﬁﬁ%fee 'Q@ % e tro sai d buated position to said v

unact uat ed posiiITEE

sai d handl es

c%bpe fsereipPoperdieqdenn &hemovenent of

housi ng deteméﬁ%ﬁﬁ%?é;ééi $1é§§fﬁpc$%§%£ﬂ hﬁ%&#ﬁoﬁrg§Xag :ngaga2|ne

continuously uj,

r#h Eg Qéi&Su&$ctu§93¢“§§ ;g Spdete t neans,

said.clip shlftlng nmea opera I ve upon rerease o P P@ di ng

handl e, gervnmadﬂg;ggﬂbﬁg&fgubfgbé%lgé gggﬁght @néagatmeen said
cl anpi ng portion of said naga2|ne ou3| sal I'p c anprng end of
said clip cl amigmdwndl e. : A ligator as claimed in claim

2 wherein a feeder plate IS dlsposed |n sai d magazi ne housi ng behind said
supply-of clips ang.a sprImgucfaesfa@se@iwehe@dlﬁatﬂaiﬁeﬂ%aakﬁ&eat0 urge

sai d supply

10

magazine houSing_detent means adjacent said.clamnng,

portion, and means continuously urginq saidlsupp-l.y of clips
agahnﬁ:séhidkﬂént:mﬁns,saidcﬂip:ﬂﬁfthx;neanscxenmﬁmequm
release of said clip feeding handle, serv1ng to push a

leading clip past said detent means between said

- clamping portion of said magazine housing and said clip

15

20

25

clamping end of said clip clamping handle.

3. A ligator as cieimed in claim 2
wherein a feeder plate is disposed in said megazine
housihg behind said supply of clips and.a spring is
arranged behind said feeder ?late to urge said supply |
of clips continuously tewa;d said claﬁping portion and
against sald detent means, said means to shift said forward-
most clip comprising a feeding finger in seid.magazine.
housing and a linkage between said feeding.finger and
said clip feeding handle, such that said feeding finger
_is.fetracted from said claﬁping portion when seid clip
feedinq handle is shifted from said open unactuated

position to said closed actuated position, and advanced

b
P



df clips continuously toward said clanping portion and 20 agal nst sai
detent neans, said neans to shift said forward- nost clj| ising a |
f,eedirng finger in said magazi ne housing and a |inkage BmlgmﬁrﬂuﬁmﬂeedlaJ
finger and said clip feeding handl e, such that said fe d s1'S -
retracted fromsaid clanpi ng portion whenl@ai=d clip 25 feeding handl e is
shifted from said open unactuated position to said closed actuated .
pobdt i on, and advanced * C L M S -.12 - toward said clanping
portion when sai fogbil basdl BalBRALC ot ciBCAIRMA Laitidl 9P Fraindy ual ed
position, to push a clip past said eF%nt_neans and between said clanping 5
portion of said HERHAZENeshedieB8eandosaiad dClopdhi MG aRha¥eds Yobidiidh, to

cl ampi ng handl e to be clanped on the next actuation of said handles. 4.

- Aligator as clajngd.i ' &lcRbhit Fdkfs Gnditieeh asadecliaaping ot al | y
secured to said ?i%%'lgégaéﬁ%%sing adj acent said clanping portion for
mechani cal- 8dvanpegeioandfssaddf madazdneahdusing @ndotsalildy cdempriady temdsai d
magazi ne housing at a point further renoved from said clanping.portion. 5.
A ligator as -cl abffedaid cliapmcdampéngi hapddle t® be cillagwied lpandihes next

bi ased against a stop, to normally
actuation of said handles.

4. A ligator as'claimed in claim 3 wherein said

cltamping handle is pivotally secured to'said-magazine

10 housing adjacent said clamping portion for mechanical
advantage, and said feeding handle is pivotélly secured
to said magazine housing at a point further removed from
said clamping hesdie pertion.

5. ‘A ligator as claimed in claim 4 wherein each

15 of said handles is biased against a stop, to normally
- occupy an open position.

6. A ligator as claimed in claim 5 wherein said
biasing means for said clip clamping handle is stronger
than said biasing means for said clip.féedihg handle

- 20 'whereby upon actuation of said'handleé, said feéding
-‘handle moves first to retract said feeding finger, and
after said feeding fihger is retracted, said.clamping
handle moves to clamp a clip which is in position
between said clamping pdrtioh'of said maqazine'housing

25  and said clip clamping end of said clip clamping handle.



occupy an_open p05|t|on 6. A Ilgator as clalned in claim5 wherein

sai |aS|ng means for said clip clanping handl e is stronger than sai'd '
bi- clip feeding handle 20 wher eby upon actuation of -
sa ndI E“E Iﬂi@ﬁ g handl e noves first to retract said f.eeding ’
fi eding finger il8 ~etracted, .said clanpi ng handl e
“nmoves to clanp aclipwiichis in position between said clanping portion EE}"
sai d magazi ne housi ng 25 and said clip clanping end of said cIip
cl anpi ng . handl e. - | éggq
- cl ai m wherein rrean?are prov?'gggfotrg\a%r %?ﬁg“eggtlﬁaﬁ% of t t‘fgator when

the said SUDD&He9é1ﬁ|mééanaQéhéiabgﬁed5to preveht actudtidptioF @seclai med
in any preceding claimwherein a clip'is |n|t|aIIy di sposed in position

between the clagatog whehi eReobaidi duppdyziofe d1as e axhddwsted anpi ng end
of the said clanping handl e when said handles are in their unactuated :

‘positions5 10 ~ 8. 9. A ligatogi asl cliagaied ino dmycirecedlind aafm
substantially U shaped clip about a tubular nmenber -to close off the tubular
menber, sai d whenebn sogpipsisgiaitdgddiyndilspesiedy icomas itiinn osuppdy of
clips, a clip clanping handle and clip feeding handl e plvotalh¥

the clamplng portlon of said magazine housing and the

clamping end of the said clamping handle when said

hahdles are in their unactuatéd posiéions;.

10 9. A surgical ligator to locate and clamp a
substanﬁially U-shaped clip about a tubular member to
close off the tubular member, said-ligétor comprising
a magazine housing containing a §upply of clips, a clip
clamping handle and clip feeding handle pivotally

- 15 secured to said magazine housing, said'housing at its
distal end and said distal end of said clip clamping
" handle each terminating in a clamping portion, said'clip
clamping héndle being operative to clamp one 6f said
clips between said"clamping portions upon actuation of

20 said handles, and feed means for sequentially feeding °
said clips bétween said clamping pértioné.to be clamped,
said feed means ihcluding a feed element'operatively
connected to said clip feeding handle and shiftable upoﬁ
actuation of said clip feeding handle to a ready

- €
25 position adjacent the nexz clip to be fed from said

magazine, and sequentially upon release of said clip



P A

15 secur ed to said maga2| ne housi ng, said housi ng at its di stal
sai d-di'stal end of said clip clanping handle eﬁnmﬂmwnﬁﬂg
portion,” said clip clanping handl e being opera one
Tl'i ps between said clanping portions upon ?ct uation &f 30 3aid
feed means: for sequential |y feeding sai Jé i ps  between said cl anpt
- portions to be clanped, said feed nmeans including a feed el ement .
operatively connected to said clip feeding handl e and shiftabl e upon
actuation of s:ﬂeedd.lmgph‘aexeﬂmg:mawcﬂesed easitdaty 26 wiusih i sl ddjextent t he
next clip to be fed from sai d magazi ne, and sequentially upon rel ease of
said clip *clép is posipyjionegd bY4-SéfJeiecﬁeﬁﬂ teertent detweanl gkdtion in
whi ch said next clip is positioned by said feed el enent between said

cl anpi ng port i ASMPENge ROXAHNE. troberlampadd |igator to locate and clanp
ab substantial ly U shaped clip about a tubular nenber substantl ally as

her ei nbefore descri B wh BWEHSAIndd F3Fathe %@&ﬁﬂ%)ﬂ% AR rAys.
5 substantially U-shaped clip about a tubular member

substantially as hereinbefore described with reference

to the accompanying drawings.




