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(57) Abstract

A device (25) for storing, dispensing, and applying a plurality of hemostatic clips (30) to blood vessels and the like
includes a longitudinally disposed frame (31) having a pistol grip (34) and an opposed trigger lever (36) extending from the
proximal end thereof. A narrow, internal passageway (57) extends the length of the frame, from a loading opening at the
proximal end to a fixed lower jaw (44) at the distal end of the frame (31). A plurality of hemostatic clips (30) is disposed in
the passageway (57) with the points thereof extending toward the distal jaw portion. An upper jaw (43) extends from a cle-
vis member (41) which straddles the frame (31) and is pivotally joined to an upper medial portion thereof. The trigger lever
(36) is pivotable to cause the clevis member (41) to pivot upwardly and the upper jaw (43) to close upon the lower jaw (44)
to crush a hemostatic clip (30) disposed therebetween. A piston (64) resiliently biased in the internal passageway (57) urges
the hemostatic clips (30) toward the jaw portion, and a feed release lever is disposed at the proximal end of the passageway
to discharge a hemostatic clip (30) from the passageway (57) to the jaw portion with each full actuation of the upper jaw
{43).
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AUTOMATIC HEMOCLIP APPLIER

The present invention generally comprises a device
for storing, dispensing, and applying a plurality of
hemostatic clips to blood vessels or the like. The
most salient features of the invention are its ability
to store a large number of hemostatic clips, its
abilitv to dispense and apply the hemostatic clips in
rapid sequence, its ability %o crimp completel
legs of the hemostatic clip to effect total occlu
of a blood vessel, and its ability to be sterilized

s

f=)
=

and re-used many times. The device also includ

magazine-type reloading assembly which facilitates
rapid reloading of the device.

A hemostatic clip, for example, HEMOCLIP™ brand of
hemostatic occluding device (* a trademark of Edward
Weck & Company, Inc.), comprises a generally V-shaped
or U-shaped metal member which is designed to receive
a blood vessel within the concave portion therscf, The
hemostatic clip is adapted to be flattened by a special
tool so that the opposed legs thereof are brought
together as closely as possible to sqgueeze the blocd
vessel therebetween and block blood flow therethrough.
Hemostatic clips have gained wide acceptance in the
medical field, particularly for use in surgical pro-

m
ne

c
cedures and in emergency treatment procedures.

b

reason for this wide-spread acceptance 1s the rapidity
with which hemostatic clips can be applied to shut off
bleeding blocd vessels at a surgical site or at the
site of trauma due to accident.

However, a major drawback in the use of

hemostatic clips is the special tools xnown in the
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prior art which are adapted for applving the hemostat
clips. Many of these tools are merely pliers having S
special jaws adapted to engage a hemostatic clip.
These devices require that the hemostatic clips be
apolied one at a time, and that the tocl be resupplied
with a fresh hemostatic clip after a dispensing
orocedure is finished. There is obviously a great
amount of time which is wasted in supplving and
apolying the hemostatic clips one at a time, and this
time may be verv critical to a patient undergoing
treatment or surgery.

ther devices known in the prior art for applying
hemostatic clips are capable of substantially flat-
tening a hemostatic clip about a blood vessel, yet
are incapable of completely flattening the hemostatic
clip to completely shut off the blood flow in the
vessel. This fault may be linked to designs based on
the concept of disposability, ané the concommitant
requirement of cheap materials which lack the strength
and rigidity regquired to apply a hemostatic clip
properly.

The device cf the vresent invention includes a
longitudinally extending frame having a pistol grip
and an opposed trigger lever extending f£rom the
proximal end of the frame. The distal end of the
frame includes a fixed lower jaw and a moveable upper
jaw which are acdapted to crimp together the opposed
legs of a V-shaped or U-shaped hemostatic clip. The
upper jaw is secured to a clevis member which

rame and

th

straddles the upper medial portion of ths
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is pivotally secured thereto. The oroximal end of

the clevis member is engaged by a roller which is
pivotally supported on the distal end of the trigger
lever. The trigger itself is adapted to undergo a
compound movement consisting of an initial translation
toward the proximal end of the frame when the trigger
is squeezed toward the handle, followed by a pivoting
motion in which the roller at the distal end of the
trigger lever engages the proximal end of the clevis
member to rotate the upper jaw dewnwardly into
impingement with the lower jaw. '

An enclosed feed path for storing and dispensin
the plurality of hemostatic clips extends the length
of the frame, and includes a longitudinal passageway
having a narrow rectangular cross-sectional con-
figuration. One narrow side of the passageway is
defined bv a sinusoidal leaf spring. The plurality
of hemostatic clips is disposed in column fashion in
the passageway with the pointed ends thereof extending
toward the distal end of the frame, with like legs of
the hemostatic clirs impinging upon the sinusoidal
leaf spring. A spring biased piston rod impinges
upon the proximal-most hemostatic clip and urges the
column of hemostatic clivs toward the distal end of
the frame in closely spaced relationship. The sinus-
oidal spring at one edge of the passageway Ddrevents

z

emostatic clips from binding

e

the pointed ends of the
as they translate alcng the passageway undexr the

e
resilient urging of the piston rod.
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A hemostatic clip releasing member includes

rod disposed translatably in a track formed in the

LA

exterior of the frame and extending parallel to the
interior passageway. The proximal end of the clip
releasing member is secured to the trigger lever for
translation therebv, while the distal end of the clip
releasing member includes a stop dog which extends
into a window in the distal-most porticn of the in-
terior passagewayv in the frame. A button extends
outwardly from the clip releasing member, and is
engageable by a notch in the clevis member which
supports the upper jaw. As the upper jaw descends
to crimp a hemostatic clip, the button is urged
outwardly by the notch in the clevis member, so that
the stop dog is urged out of the window in the
passageway to permit a single hemostatic clip to
advance to the end of the passageway. The hemostati
clip is halted by the upper jaw which blocks the

+ dascends. Waen

e

distal end of the passageway when
the trigger is released and the upper jaw raturns to
its fully opén, quiescent position, the stop dog
returns to its blocking position within the window at
the distal end of the passageway. The s
translates forward as the trigger is released to urge
the dispensed hemostatic clip distally into opposed
grooves in the upper and lower jaw. The hemostatic

clip is thus advance

U

nd positioned to be applied by
he

r

the next actuation of trigger lever. Thus every

operation of the device applies one hemostatic clip .

while dispensing and preparing another hemostatic
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clip for subsequent application.

The hemostatic clip applying device of the
present invention will be described in more detail
with reference to the accompanying drawings which
show an illustrative specific embodiment of the
invention and in which:

Figure 1 is a plan view of the hemostatic clip
applying device of the present invention.

Figure 2 is a perspective view of a tvpical
hemostatic clip application. '
top view of the hemostatic clip

W]

Figure 3 is
applying device of the present invention.
ay side view of

Figure 4 is a partially cut-as
the device shown in Figures 1 and 3.

Figure 5 is a side elevation of the hemostatic
clip advancing mechanism of the pressent invention,
shown in the extended position.

Figure 6 is an end view of the nemostatic clip

ure 5.

. Figure 7 is a partial side elevation of the
hemostatic clip advancing apparatus, shown in ta
retracted position.

Figure 8 is a partial side elevation showing
the jaw portion of the invention at the beginning oI
a disvensing procedure.

Figure 9 is a cross-sectional view of the jaw

gortion of the invention, taken along lines 9-9 of

Figure 10 is a partial side elevation of the

jaw portion of the invention, shown after initiation

—t
\i?* VIO v
SR O
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of a dispensing seguence. z
Figure 11 is a cross-secifional view of the jaw

portion of the invention, taken along line 11-11 of

Figure 10.
5 Figure 12 is a partial side elevation of the jaw
portion of the invention, showing the upper jaw -

descending to crimop and flatten a hemostatic clip
1

while another hemostatic clip is advanced toward the

jaws.
10 Figure 13 is a cross-secticnal elevation of the
device, taken along line 13-13 of Figure 12.

Figure 14 is a partial side elevation of the jaw
vortion of the invention, shown with the jaws close
to complete closure.

15 Figure 15 is a side elevation of the jaw portion
_of the invention, showing the jaws thereof in the
completely closed disposition.

Figure 16 is a cross-sectional elevation of the
cevice, taken along line 16-16 of Figure 15

20 -Figure 17 is a side elevation of the jaw portion
of the invention, shown with the jaws reope
and the clip releasing member in the retracted position.

Figure 18 is a side elevation of the jaw vortion
of the invention, with the jaws fully open and the

25 clip releasing member fully advanced.

Figure 19 is a partial cross-sectiocnal elsvation
of the device, showing the internal passageway for
storing and dispensing hemostatic clips.

Figure 20 is an enlarged cut-away view of a .

30 portion of the internal passageway af the invention.
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. Figure 21 is a partial cut-away view of the
reloading magazine of the present invention.
Figure 22 is a cross-sectional view of the
reloading magazine of the present invention.
5 Figure 23 is a plan view of the reloading
magazine of the present invention.

With reference to Figure 1, the preferred em-

prises a pistol-like device 25

or storing a plurality
10 of hemostatic clips, and for dispensing and applying
the hemostatic clips singularl seguentially.
As shown in Figure 2, the hemostatic clips 30
referred to herein generally comprise a V-shaped
base portion 26 and a pair of leg members 27 ex-
15 tending distally from the base portion. The bas
portion and the leg members define an opening which
is adapted to receive a blood vessel 28 or the
Hemostatic clips are formed of a rather stiff, form-
retaining metal wire or the like, and are adaptad
20 be deformed by crimping to bring the leg members 27
as closely adjacent as poésible and in generally
parallel relationship. As shown i
crimped hemostatic clips will collapse the walls of
the blood vessel 28 and prevent Il
25 Such hemostatic clips are known in the prior art, and
are in cormon usage for medial and surgical proc
' With reference +to Figures 1, 3, and 4, the davice
25 comprises a frame member 31 which extenés longi-
. tudinally from a proximal end 32 to a distazl end 33.

30 As shown in Figure 3, the lateral width of the frame
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31 is much smaller than the longitudinal extent there- <
of. A handle portion 34 extends downwardly from the
proximal end of the frame in the fashion of a pistol .
grip. A trigger assembly 36 extends generally

5 parallel to and distally of the handle portion 34.
The trigger assembly 36 is disposaed to be engaged by .
the index finger and second finger of the hand (left
or right) grasping the handle 34. ,

It may be noted that the upper edge 37 of the

10 frame 31 extends obliguely upwardly from the distal
end 33 toward the medial portion of the frame. A
longitudinally extending, slot-like cutout 38 extends
concavely into the upper edge 37 of the frame, and
includes a notch 106 extending distally therefrom. An

15 . upper jaw assembly 39 includes a clevis portion 41

()]
h
K
A1)
B
(D

which straddles the distal upper portion of th

ju}
W~
N

and is pivotally secured thereto by a pivot pi
Extending distally and longitudinally £rom the clevis

portion 41 is an upper jaw 43. The upper jaw 43 is

15
[
0
)

20 in closely adjacent opvosition to a lower jaw 4
extends distally and fixedly from the frame 31. It
may be appreciated that counter-clockwise rotation of
the clevis member 41 about the pivot 42 will cause
the upper jaw 43 to advance toward and impinge upon

25 the lower jaw 44.

The upper jaw assembly 39 also includes a lcngi-
tudinally extending slot 101 formed therein and

adapted to receive a block 102. The bhlock is secured

i
30 received in tapped holes therein. An arm spring 104

extends distally f£rom the block 102, the distal end
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of the arm spring being engaged in +he notch 108.
Rotation of the upper jaw assembly in a counter-
clockwise direction causes flexure of the arm spring
104, the restoring force of which acts to return the
jaw assembly to its gquiesscent position shown in
Pigures 1 and 4. -\

The means for rotating the upper Jaw portion and

clevis portion of the device is the trigger assembly

%

36. The trigger lever 46 extends downwardly f£rom a
clevis portion 47 which straddles the lower medial
portion of the frame 31. A roller 48 is rotatably

secured between the upper ends of +he clevis member

" 47, the roller 48 being disposed in the slot 38 and

1mnlng1ng upon the proximal obligue surfaces 49 of the

‘upper jaw assembly 39.

With reference to Figure 4, a slot 5I is disposed

in the lower medial portion of the frame, extending
parallel to the longitudinal axis of the frame.

Another slot 50 is disposed in the lower medial

portion of the frame distally of the slot 51 and

]

generally aligned therewith. A pin 52 extends fre
through the slot 50, and also through both sides of
the clevis portion 47. With reference to Figure 1,
a longitudinally bifurcated slide member 53 is trans-
latably secured in the slot 51, and 1is joined by a
screw 55 extending freely through the slot 51 and
received in both sides thereof. A compression sorin
45 disposed at the proximal end of +he slot 51 im-
pinges on the screw 55 and hiases the slide member 53
to translate toward the distal end of the device.

nds to oppose the actuation

()]

This resilient force t s
by +he well-known motion of

+

of the trigger assembly

ot

squeezing the trigger and urging it toward the

handle 34.
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It may be appreciated that actuation of the
trigger mechanism produces a complex motion of the
trigger assembly. Initial squeszing of the trigger
toward the handle causes the slide 53 to translate

5 toward the proximal end of the slot 51, After full
translation of the slide member 53, when the pin 52

abuts the proximal ené of the slot 50, further

cr
)
bd
(6]
I

squeezing of the trigger will cause it to pivo
the pin 52 in a counter-clockwise directicn (Figures
10 1 and 4). The rotation about the pivot 52 czuses the

roller 48 to translate toward the distal end of the

P

device and traverse the obligue surface 48 of the

=

upper jaw assembly. This action causes the upp

<

jaw assembly to pivot in the counterclockwise

Sy
&

[r

15 direction about

]

pin 42, so that the upper jaw
A
e

=

closes upon the lower, fixed
large distance betwesn the pivot 42 and the obligue
surface 49 provides a long lever arm which creates a
large mechanical advantage in the closure of the jaws
20 43 and 44.
With continued rsference to Figures 1 and 4, a
slot 56 extends deeply into the proximal end of the
frame and is dispcsed coaxially with the longitudin
axis thereof. An interior passageway 57, shown als
25 in Figures 19 and 20, extands the length of

member from the distal end of the sl

end 33 of the frame. The interior passagewzy is

provided with a narrow rectangular cross-sectiocn, the

upper side of the cross—-sectional configuraticn being :
30 defined by a movable blades 11 60 backed bv a leaZ

wa
spring 58 formed as a smooth, periodic curve. The .
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. passageway 57, which comprises an enclosed channel,
is dimensioned to receive a plurality of hemostatic
clips 30 with the pointed legs 27 thereof pointing
toward the distal end of the passageway and abutting

5 the V section 26 of. the adjacent hemostatic clip. 1In

t

+he preferred embodiment of the present invention, a
- oy I'4

least twenty hemostatic clips can be stored along the

=
>

full length of the passageway 57. The proximal end of

the blade wall 60 is formed as a lip extending into

10 the passageway to prevent loss of the clips therein

2R

during loading procedures.

The present invention also includes a spring
plunger assembly 61, as shown in Figures 3-7. The
assembly 61 includes a hollow cylindrical member 62

15 which is closed at its proximal end to rstain tn
a‘helical compression spring 63. A plunger 6%

outwardly from the tubular member §2 through a slot
in 11

ovening 66 (Figure 6) disposed generally co-axially
with the tubular member 6§2. The plunger 64 includes

20 an internal stop lug 67 which limits the outward
translation of the plunger. The dist
plunger is provided with a V-shaped n
adapted to engage the V-shaped base portion 26 of a
hemostatic clip. The distal vertices of the notch

25 68 are bevelled to prevent interference with th

at the proximal end of the blade wall 60. The cylindrical

member 62 includes a pair of diametrically opposed,

longitudinally extending grooves which ars adapted to

lot 56 of the frame

’ engage the opposad sides of the s

unger 64 is provided with

l_._l

30 member. The p

n
portion therscf. It mav be appreciated that the
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plunger 64 is adapted to be received within th
closed passageway 57 of the frame member, with the
tubular member 62 received in the slot 56 of the
frame. Assuming that the passageway 57 is initially
filled with hemostatic clips in abutting relationship,
the plunger 64 is substantially retracted within the

1

tubular member 62, compressing the spring 63 in th

TS ey
Tigure

proximal end of the tubular member, as shown in
7. The expansion force of the spring 63 urges the
plunger toward the distal end of the passagewav 57,
maintaining the hemostatic clips in abutting relaticn-
ship within the passagewav. It may be appreciated that
the movable blade wall 60 1

curving spring 58 under sl

ields toward the smcoothly
ght pressure to prevent the
pointed ends of the hemostatic clips from sticking and

c
binding within the passageway. A display window 71

extends from a medial external-gortion of the frame to
intersect with the passageway 57. The window 71
displays the serial numerical i
the plunger 64. As hemostati
from the distal end 33 of the device, the vlunger
advances incrementally toward the distal end of the

vassageway 57, and the serial numerical indicia passes

=

decrementally past the display window 71, The indicia
on the plunger 64 are positioned so that the number
displayed in the window 71 corresponds to the number of
hemostatic clips remaining within the passagswav 57.

A detent screw assesmbly

<
~l
3]
e
0]
(o))
g
n

U
0
n
1]
(8N
|4
o
ot
oy
M
o
o]
o
1]
K

medial portion

1]
0
'y 0
ks
|-l.
o
W
e
l._l
o}
s}
[V} :
[
i
v
0
0]
|
{
b
’..J
o}
'.—J
[ dd
[
}-l.
or
0]

£0 retain th

. . . . _ -
operative realationship with the frame.
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=

A+ the distal end of the frame, the
1

e}
)
n
I
)
\Q
i)
=
&

ST extends to and opens to the fixed
rotatable upper jaw 43. Each of the
is provided with a longitudinally axtaending groove
73.

With the upper jaw in the fully open position,
the two grooves 73 are aligned dire y e

QO
(r
‘—-.)

upper and lower extents of

rooves 73 are adapted to receive the leg

Tha

portions 27 of a hemostatic clip, as.shown, for

example, in Figure 8.
The distal-most end of the passageway 57 is

provided with a cutout, or window 74, formed in the

side wall of the passageway 57. A longitudinally
extending track 77 is formed in +the outer side

surface of the frame, extending from the distal-most
partion thereof to the medial portion thereof ad-

jacent to the trigger disposed parallel
to the internal passageway 57. R
77

+tudinal translation along

track

c
is a slide member 76 which is adapted
the track.
of the slide member 76 is oprovided with an arm 78
therefrom and joined to the

o e e

extending perpendicularly
trigger assembly by the pin 52 extending therethrough.
Tt may be appreciated that the slide member 76 1is

caused to translate reciorocally in the track 77 by

actmation of the trigger assembly, as described in
the foregoing.

With particular reference to Figures 8-~11, the
distal end of the member 76 is provided with a V-

78A which is

URsA

U

[e)3431
O s
YN

ENATLO;/
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V portion 26 of a hemostatic clip. Directly adjacent :
to the notch 783 is a shoulder 79 which has the same
V configuration as the notch 783, and which extends
laterally inwardl; through the window 74 and into
the passageway 57. 3As the column of hemostatic clips

to the distal and

~J

advances through the passageway
thersof, the shoulder 79 acts as a stop to limit trans-
lation of the clips.

Extending laterally cutwardly from the member

"is a clip release buttonm 81. The button 81 extends Irom

P

a short shank 82 which projects outwardly from the

member 76. The upper jaw assembly 39 is provided with

a semi-circular notch 83 formed in the lower edge of

the clevis member 41 which is disposed on the same

0
=
0
'._A
=1
o}
[t}
ot
(o}
o
0
oo
w
l.-l .
n

side of the device as the butt
flanked on either side by a pair of cblique camming

surfaces 84 which extend downwardly and
41
a

1

the latter may be receivad in the Zormer.
surfaces 84 are adaptad f£o impinge upon the inner sur-
face of the button 81, as shown in Figures 12 and 13,

so that the button and the member 76 are urged laterally

outwardly by the cammir during cleosurs o=

.:i
)
0
[
H
h
fu
Q
[0)]
n
o0
W

the upper jaw assembly. The latsral ocutward mevement

of the member 75 causes the shoulder 7% at the end

thereof to move cut of its blocking vosition in the

vindow 74 of the passageway 57, so that a hemostatic

clip may be released by the shouldar 79 and permitted :
5

to advance to the distal end of the pa
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The sequence of cperation of the preferred
embodiment may best be understood with reference tO
Figures 8-18 taken in sequence. As shown in
Figures 8 and 9, the device 25 is initally in i
quiescent disposition with the trigger assembly

released, the slide member 75 extending fully forwardly

[o7]
fu
i
|
0]
n
cF
v
ol
+
Q
[¢]
l-—l
Fe-
YR

P 4

hetwean the jaws 43 and 44, an
lodged in the grooves 73 of the upper and 1
43 and 44. It mav be appraciatad that in
disposition the button 81 is longitudinally offset

from the naotch 83 ané the camming suxfaces 84. Also,
fully open. Initial adduction

s
of the trigger lever 46 against the spring force of the

HEN
wn
N
u
o
O]
o
0
'-J
jo ]
fe
t
-
fu
}—
t
N 0
B
n
=
u
ol
e
O
]
(o]
i
f
b
®

soring
trigger assembly toward the pro V
As a resul:, the members 53 and 76, which are joined
to the trigcer assembly by the pin Si, ars cause
translate in concart with the trigger assembl
shouldef 7¢ in the window 74 pushe o]
hemostatic clips oproximallvy against the spring foxce of
the spring 63 as the end 78 moves proximally to cle
- .

the jaws. + Ffull translation of the

i
butten 81 is brought into registration with tae

v

.
¥
®

notch 83, &s shown in Figure 1

0
completely retracted from its guiescent position

After +he trigger assemblv has translatesd to
its limit, further sgueezing of the trigger lever 45

czuses the trigger assembly to rotate about the pin 52.
s

2s descriked

f

the roller 43 to traverse the obligue surf

the upver jzw assembly, and to rotate the ¥
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upper jaw assembly about the pin 42 against the spring

12

force of the spring arm 104. As a result, the upper

jaw 43 begins to descend toward the lower jaw 44, as

rt
}-.l.
QO
Q
k
R
ye

shown in Figures 12 and 13. The hemostat
which is lodged between the jaws 43 -and 44 is caused
to undergo imitial crimping which brings the pointed
ends thereof together and captures therebetwesn a
blood vessel or the like.
As the upper jaw asszam
the camming surfaces 84 engage the inner surface of
the button 81, ériving the button latsrally cutwardlyv.
When the jaw is substantially clo
Figure 14, the member 76 1is driven laterally out-
wardly a sufficient distance to remove the shoulder
7% from its blocking pcsition in the window 74 of the

passageway 57. At that point a single hemostatic clip

is driven forwardly by the resilisnt pressurs of the
pluncer 64 in the passageway 57. The single clip thus
advances distally of the notch end 78 of the member

76. EHowever, due to the substantially closad position
7 - P

cf the upper jaw 73, the relsased hemostatic clip can

advance only to the distal-most portion of the passage-

way 57. The released clip is thus prevented Zrcom

applied a2t the same time (Figure 15}, arnd total
collapse of ths blood vessel to which the clip is

epplied. Also, the limite
hemostatic clip assures that only one clip may advance
beyond the shoulder 79 during sac
device.

Zs the trigger lever 46 is released following .
full closure of the jaws 43 and 44, the upper jaw

assembly is rotated upwardly by the restoring force
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of spring 104 so that the
surfaces 84 disengage the
then resumes its blocking

]

and the upper jaw return
(Figure 17). Further rel

trigger assembl

causes the

distal end of the device
spring 45. The V-shaped
of the member 76 engages
static clip just releasad
toward the jaws 43 zand 44

opened, the grooves 73 fo

with the passageway 57, s

may push the released hem
the grocves 73 of ©
one hemostatic clip appl

application proced
clips within the passagew
distal end and is individ

number of hemostatic

H
®
}_J
16)
[$]
Ak

the provision of a
larly adapted for the
ané 23, in

generally rectan

a loadi

r
opposed grooves 92 extend
o

he jaws. Thus
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notch 83 and camming
button 81l. The shouldesr 79

position in the window 74,
to its
ease of
y to

under the urging of

ostatic clip distally into

Do WIFD Y
} AT&O\/
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"

opening 94 which also extends the length of the
magazine. As disclosed previously in the device 2
one side of the internal passagewav 9

3 o
movable bhlads wall backed bv a lsaf spring 96 having

the configuration of a smocth periodic curve. The
blade yiel““ toward the spring 95 and prevents
binding of the hemostatic clips Qﬁ which are recesived

e

n the passageway 93.

translate a column of hemostatic

dispased within the passageway 93.
As shown in Figure 21, the magazine 91 is usead

by first loosening the detent screw assembly 72 and

removing tha tubular member 62 and the associatad

pluncer 64

then introduced into the sl

notches 92 of the magazine encgaging the cpposed sides

zine is brought into abutting registration with the
interior passageway 57 of the device 25. Tharsaiter,
the slids membe:_97 is translated along the slot 4 to
urge the column of hemostatic clips disposad in the
vassageway 93 to translate distally and transfer Int
the passageway 57 of the devics 25. In this way.

the device 25 within a few seconds. The magazine 391 : -
3 1 o~ T -3 - - o = 3 3 1, o A
is then removed from the slot 56, and the plunger 54

K S, 4 T - 1 ~ M P-E— 5 ra, } 3 -
and tubular member 62 ars ra-installed in the device 25.
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relationship among the springs 6
is necessary that the sum of the restorin
applied to the pivot 52 by the sprin

5 less than the restoring force of i
c

(@]
of the trigger mechanism. I the sum O 1 -
forces of the springs 45 and 63 is more than the Zorce
10 applied by the arm spring 104, the trigger assexbly

-
w
cf
[
(3]

‘U
L]
[0}
n
m
3
r
}-A.
r3
<
[0}
)
rt

dispensing and applyl ¥

a newly released clip which is ready to be appliad In

a subseguant hemostatic clip applying orocsdure. The
29 rapidity with which the present invention may be

I an
the zbility to reload the n Y
and easily with a full supply of hemostatic clips
25 zlso minimizes wasted surgical time. It may be
appraciazted that the entire device 25 can be auto-
claved and sterilized for resuse. Furthermore, tase
strength of the construction of +he o»resssnt inventicn

) 30 a few thousandths of an inch, far cleser than any
device known in the prior art.
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What is claimed is

1. A device for storing, dispens
applying hemostatic clips, comprising a longitudinally
extending first member having a proximal end and a
distal end; means for sotiing a plurality of hemostatic
clips, comprising a passageway extending leongitudinally
n said f£irst mamber and adapted to receive s

luraliity of hemostatic clips in column fas

—— .

oo

hi
or advancing said column of hemostatic clips towaxrd

Fh

said distal end of said first member; jaw means
adjacent to said distal end o

crimping and flatksning sach o

T i
sach of said hemostatic clips singularly and con-
secutively from said column in said passagsway to

a
said jaw means; and manual lever means for actuating
said jaw means and szaid clip resleasing means.

2. The devica of claim 1, whersin szid

second member in spaced apart oprosition
first jaw ané adapted to be rotated into impingement

with said first jaw.
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4. The device of claim 2 or
cluding a pair of parallel, longitu
grooves formed in the confronting surfaces of said
first and second jaws, said grooves being configurad
to receive and retain the opposed leg portions of a

7 i

hemostatic clip.

5. The device of any one of claims 1 to ¢,
wherein said manual lever means includes a trigger
assembly extsnding from a medial poriticn of said

- first member.

s
assembly includes a trigger clevis portion straddling
a

a medial

g
[o}
[t
ct
(o8
Q
4]
Q
3]
0

v
[WE
[a ¥}
Fh
}—-l.
o]
n
ct
2]
0
o)
0]
[
fu
Vi
jol}
'y
e
]
(e}
i

secured thersto, and

said trigger clevis portion.

said@ trigger clevis portion being oivotab
said pin.
8. The device of claim 7, further including
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wherein said passageway includes a movable bl
o

PCT/US82/00219

9. The device of claim 7 or 8, further in-
cluding first compraession snrlng means associated with .

-

said means for advancing said coclumn of hemostatic

i

pin and opposing proximal trans
third spring means associated with said second member

to oppose rotation of said second jaw into

being less than tie resioring Zforce of said third

Spring means.
10. The device ¢f anv one of claims 1 to 9

-

backedé by resilient means extending thersal
prevent binding of said hemostatic clips in said
Dassagaway.

11. The device of claim 10, wherein said
rasilient means includes a leaf spring having the form

12. The davice of claim 10 or 11, wherein szaid
movable blade wall defines one side of said passagaway

T 3 -~ — T T = = -

urcing said plunger toward said distal and of said

Tirst member. z
14. The device of clzim 13, whearein szid lzast .

A
b
e
b
O]
&
%!
I
|
&
i
]

3 3 Turdacs vyl 1A
mentioned means Includes a hollicy
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removably secured to said proximal end of said first

member, first comprassion spring means disposad in said

e

. tubular member, said plunger being translatably
secured at one end within said tubular member and
impinging on said first comprassion spring means.
15. The device of claim 14, wherein said first

member includes a slot cutout formed in the

16. he device of anv one of claims 1 to 153,
ner said clip releasing means includes a slide
memb means for joining said slide member to said
first member for longitudinal translation tharealong,
and means for joining the proximal end of said slide
f T orocal

dista anslation of the most distal ones of said
hemostazic clips in said passageway.

18. fThe device of claim 17, further including
means for urging said stop lug laterally outwardly <o

. disengage and pass said most distal hemcstatic clip
; £o said jaw mzans.

19. The device of claim 18, wheresin said jaw

means includes one movable jaw, and said last

U B A Ty
(el o
C“IPI
\J’)
(/..N WY ..,v \:}J

<3 TNATY \'\/
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on said movable jaw.

20. The device of claim 19,
button means extending outwardly from said slid
member and adapted to engage said camming means during
actuation of said movableAjaw.

21. The device of any one of claims 17 to 20,
further including a V-shaped notch at the distal end
of said slide member for engaging and trans

. -
14
4

said jaw means each of szid hemostatic clips after

release by said stop lug means.

th
P-

claim 1, wherein szid first

22. The device o
member is a frame member having narrow lateral width

and a handle extending downwardly f£from the proximal

s
0
[ol]
I
2y

end, a trigger assembly disposed adjacent t
handle, a fixed lower jaw extending from the distal

end of said frame member, a first clsavis member

member and positioned to

be rotated D ai levis member into impincement
with said low jaw, said trigger assembly including
a second clevis member straddling a medial portion of

éa
said frame member ané a trigger lever extsnding dow
rdly from the lowaer and of said clevis mexbsr, a

wa
roller secured to the upper end of said
a

3 ler, said passagswavy =xtending
longitudi 11 G SRERp, A Sgemem - - A Ra<rd e
longitudinally through said frame member and having
.
. 3 1 - A . < P °
a distal end omening beatween said upper and lowar jaws,
- - -~ . . = - 0 e 2 N
said means Ior advancing said column of hamostatic
i
clios inclevding a olunger receivsed translatably in
said nassageway and compression soring maans for
*{lrc':—yrv Sa'A nliyjnrar Al =218 ATc=31 awAs =1 T 3
SpaiyeLet 1C Tungsr COward Szl disTai 2ol o salda

7 < Y
P T

‘—V v Al x
7 D‘-,,..—r’\\ /
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vassageway, a slide member translatably secured to the

d frame member, means for joining the

St

exterior of sa
oroximal end of said slide member to said second

¥

L Tai -~ By

clevis member, an access window formed 1
end of said passageway, a stop lug securad to the

distal end of said slide member and disposed to
a

passzgeway.

o~ -~ - -1 - 3 S o = =
serial numerical indicia formed on a plunger trans-
- 3 T . 3 - g - - - e~ -~ LR =1
latably and removably dispcosed in said passagaway as
-~ - - - - =
a said means for advancing said coLwmn OX
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lh.

27. The device of claim 26, wherein said
z
second plurality of hemcstatic clips retained .
therein, and means for rel a
magazine housing to the oroximal end of sai
passageway -
c
a guideway extanding throucgh said mag
said second plurality of hemostatic clips being
s c :

stored in

backed by a

a smcoth, perio
30. The device of clain

including m=ans £o s

of hemostatic clips £rom

cassageway

= -

3
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