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[57] ABSTRACT 

A surgical instrument for mechanically suturing an in 
cision or wound comprising ?rst and second pivotally 
interconnected jaw elements, a replaceable suture 
magazine containing a single looped suture, the free 
ends of which are provided with short needles, means 
on said ?rst jaw for supporting said suture magazine 
with said needles facing said second jaw, said second 
jaw including means for receiving and frictionally re 
taining said needles, whereby upon the positioning of 
the edge areas of an incision between said jaws, and 
the closing of the same thereupon, said needles and 
suture are moved from said magazine to said second 
jaw to be retained thereon, and after the opening of 
said jaws to permit manual removal therefrom, and 
the tying of the suture. One embodiment substitutes 
metallic staples for the suture and suture needles. 

13 Claims, 25 Drawing Figures 
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surunr: APPLICATOR 

This application is a continuation-in-part of my co 
pending application Ser. No. 150,290, ?led June 7, 
1971 ‘now abandoned under the same title. 
This invention relates generally to the ?eld of surgi 

cal instrumentation, and more particularly to an im 
proved suture applicator of a type adapted to form a 
suture closure for a wound or incision by simulta 
neously forcing through the abutted tissue a pair of 
needles connected to the opposite free ends of a single 
looped length of suturing material. - 

It is among the principal objects of the present inven 
tion to provide an improved surgical instrument of the 
class described which may be conveniently operated by 
one hand of the surgeon, allowing him to use the re 
maining hand for whatever additional manipulation 
may be required at the instant the suturing operation is 
performed. ' 

Another object of the invention lies in the provision 
of an improved suturing instrument capable of retain 
ing a detachable suture magazine, each magazine hav 
ing a single suture therein in predetermined position for 
application, whereby a series of suturing applications 
may be performed in rapid sequence. 
Yet another object of the invention lies in the provi 

sion of an improved suturing device including a detach 
able magazine, in which both device and magazine may 
be conveniently placed in sterile condition, as by treat 
ment within a surgical autoclave, without deleterious 
effect. 
A further object of the invention lies in the provision 

of an improved suturing device of the class described, 
in which the suturing operation, including the clamping 
of tissue to be sutured, and the subsequent insertion of 
the suture may be performed sequentially by progres 
sive squeezing of the handle of the device. 

Still another object of the invention lies in the provi 
sion of an improved suturing applicator, in which the 
cost of fabrication may be of a reasonably low order, 
thereby permitting consequent. wide sale, distribution 
and use. ' 

These objects, as well as other incidental ends and 
advantages, will more fully appear in the course of the 
following disclosure, and be pointed out in the ap 
pended claims. 

In the drawings, to which reference will be made in 
the speci?cation, similar reference characters have 
been employed to designate corresponding parts 
throughout the several views. ’ 

FIG. 1 is a view in perspective of an embodiment of 
the invention. ' 

FIG. 2 is a fragmentary enlarged longitudinal sec 
tional view showing the jaw elements comprising the 
device in relatively open condition, and prior to the 
commencement of a suturing application. 
FIG. 3 is a similar fragmentary enlarged longitudinal 

sectional view showing the device with the jaw ele 
ments in relatively closed position, and prior to the in 
sertion of a suture through clamped tissue. 
FIG. 4 is a similar fragmentary longitudinal sectional 

view. showing the insertion of the suture while the jaw 
elements are in relatively locked condition. 
.FIG. 5 is a horizontal fragmentary sectional view as 

seen from the plane 5-5 in FIG. 3. 
FIG. 6 is a fragmentary sectional view as seen from 

the plane 6-4» in FIG. 3. 
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FIGS. 7, 8 and F are transverse sectional views as 

seen from the planes 7—7, 8—-8, and 9-9 in FIG. 5. 

FIG. 10 is a view in elevation of a spool forming part 
of a magazine element retaining individual sutures. 
FIG. I I is a transverse sectional view of the magazine 

element as seen from the plane III-11 in FIG. 4. 
FIG. 12 is a view in perspective showing an individual 

looped suture. 
FIG. 13 is an enlarged fragmentary view of a suture 

element corresponding to the upper right hand portion 
of FIG. 12. ’ 

FIG. 14 is a fragmentary longitudinal sectional view, 
corresponding in most respects to that seen in FIG. 4, 
but showing a modi?ed form of the embodiment. 
FIG. 15 is a longitudinal enlarged sectional view of ' 

the magazine employed in the modi?ed form shown in 
FIG. 14. 
FIG. 16 is a bottom plan view as seen from the lower 

portion of FIG. 15. 
FIG. 17 is an enlarged fragmentary view in perspec 

tive of the tip of a lower jaw member, corresponding to 
the lower right hand portion'of FIG. 14. 
FIG. I8 is a side elevational view of a bobbin forming 

part of the magazine. illustrated in FIG. 15. 
FIG. 19 is a transverse sectional view as seen from 

the plane ll9—1l9 in FIG. 15. 
FIG. 20 is a fragmentary sectional view correspond 

ing to that seen in FIG. 3 and showing a second em 
bodiment of the invention. 
FIG. 21 is a fragmentary sectional view correspond 

.ing to that seen in FIG. 3, and showing a third embodi 
ment of the invention. 
FIGS. 22 and 23 are end elevational views of the 

third embodiment as seen from the right hand portion 
of FIG. 21. 
FIG. 24 is a fragmentary sectional view correspond 

ing to FIG. 3 and showing a fourth embodiment of the 
invention. 
FIG. 25 is a fragmentary sectional view of the fourth 

embodiment showing certain of the component parts in 
altered relative condition. 

In accordance with the ?rst embodiment of the in 
vention, the device, generally indicated by reference 
character 10, comprises broadly: a ?rst jaw element-I I, 
a second jaw element 12, a replaceable suture maga 
zine element 13, and manually engageable operating 
means 14. Elements 11, I2 and 14 are preferably 
formed as precision castings from stainless steel or 
other suitable materiaL'The magazine element 13 may 
also be formed of such materials, but in the interest of 
low cost of manufacture, where the magazines are not 
to be reloaded, they are preferably formed as moldings 

' from synthetic resinous materials capable of withstand 
ing heat of sterilization, and effects of the sterilizing liq 
uids. 
The ?rst jaw element 11 includes a main body 17, 

bounded by an outer surface 18, side surfaces 19 and 
20, a forward end- surface 21, a rearward end surface 
22 and an inner surface 23. Extending into the surface 
23 is a magazine-engaging recess 24, bounded by a bot 
tom surface 25, side surfaces 26 and 27, a rearward end 
surface 28 and a forward end surface 29. A rearwardly 
facing cylindrical bore 30 supports a resilient detent 
member 31 which includes an outer end projection 32 
moved leftwardly as seen in FIG. 3 under the action of 
a coil spring 33. - 
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A large, irregularly-shaped recess 34 is penetrated by 
a main pintle 35. A longitudinally extending bore 36 
communicates with the recess 34 as does a forwardly 
extending bore 37 which encloses a motion transmit 
ting cable 38. The cable passes .through an open area 
39 (see FIGS. 5 and'9), and communicates through a 
link 40 to a bifurcated needle actuator 41 in the bore 
37. 
The second jaw element 12 is of symmetrical con?g 

uration with respect to the ?rst jaw element, and is in 
terconnected thereto by the pintle 35. It includes an in 
tegral handle member 46, having a ?nger engaging loop 
47 and a locking rachet member 48 of a type well 
known in the surgical instrument ?eld. A bifurcated 
member 49 surrounds the main body 17 of the element 
11, and supports a jaw body 50 having an inner surface 
51. A recess 52 extends into the surface 51 to accom 
modate the magazine element 13 when the jaws are in 
closed position (see FIG. 3). As best seen in FIG. 6, the 
jaw 50 is bounded by side surfaces 53 and 54, an end 
surface 55, and an outer surface 56. An inwardly 
extending recess forms a camming surface 58 which 
acts upon a latch member 59 arranged for pivotal 
movement on a pin 60 in the ?rst jaw element 11, and 
normally urged leftwardly as seen in FIG. 3 by a spring 
61 positioned in the recess 62. 
The free end adjacent the surface 55 includes a pair 

of needle receiving bores 63 and 64 having ?anged 
ends 65. 
The surface magazine element 13 will be best under 

stood from a consideration of FIGS. 10 to 13, inclusive, 
and includes a molded synthetic resinous main body 
member 71, a detachable cover member 72, a freely 
rotating bobbin 73, and a single length of looped suture 
74. 
The main body member 71 includes a bobbin holder 

75 comprising side walls 76, a rear wall 77, a projection 
78 engaging a corresponding recess 79 in the element 
11, a forward wall 80. A forwardly extending tongue 
member 81 includes a thickened tip 82 having a pair of 
transversely extending bores 83 which communicate 
with axially extending bores 84. The cover member 72 
includes ?rst and second walls 85 and 86, intercon 
nected by a ledge forming member 87 which, in con 
nection with the projection 78 permit the magazine to 
be resiliently snapped into place with respect to the 
upper jaw element 11. 
The bobbin 73 includes a core 90 having a suture 

engaging eye 91 and a pair of side ?anges 92 and 93. 
A length of suture material 94 (FIG. 12) may be of any 
well known suturing material, and includes a looped 
end 95 engageable within the eye 91, and a pair of free 
ends 96, each provided with a short needle 97, the eye 
98 of which is squeezed against the end of the suturing 
material to retain the same in position. 
The means 14 includes a handle member 101 also 

carried by the pintel 35. The member 101 includes a 
corresponding ?nger engaging loop 102 and ratchet 
103, and an elongated shank 104 having an end en 
largement 105. A transversely extending bore 106 pro 
vides a bearing for the pintle 35. The enlargement in 
cludes a projection 107 selectively engageable with the 
latch member 59, and a recess 108 which engages a 
transversely extending enlargement 109 on the end 110 
of the cable 38. 
Operation of the device will be understood by a suc 

cessive consideration of FIGS. 2, 3 and 4. While in the 
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condition shown in FIG. 2, a loaded magazine element 
is snapped into the position shown by ?rst engaging the 
projection 78 in the recess 79, and swinging the maga 
zine such that the ledge-forming member 87 engages 
the corresponding notch 112 in the inner surface 23. 
This operation will position the needles 97 as shown in 
FIG. 2, to be subsequently actuated by the cable 38. 
At the commencement of a suturing operation, the 

?esh to be sutured is inserted between the jaw ele 
ments, and the means 14 and handle member 46 are 
squeezed together between the thumb and ?ngers by 
the surgeon. During the period in which the projection 
107 and latch member 59 are engaged as shown in FIG. 
2, the jaw elements will be moved to a closed vposition 
as shown in FIG. 3. As the position shown in FIG. 3 is 
approached, the latch is cammed out of engagement 
with the projection 107, but as complete disengage 
ment occurs, the detent member 31 will engage a cor 
responding recess 113 in the handle member 46 to pre 
vent the jaws from opening until required. 
With the disengagement of the latch member 59, rel 

ative movement between the enlargement 105 and the 
?rst jaw element 11 is possible, and motion is transmit 
ted through the enlargement 109 to the cable 38 which 
moves the bifurcated needle actuator 41 against the 
rear ends of the needles 97, and forces them through 
the ?esh and into engagement with the bores 63-64, to 
befrictionally retained thereby as the end of the suture 
becomes wedged within the bores. The ratchet member 
48 may then be disengaged from the ratchet member 
103, and the device returned to the position shown in 
FIG. 2, following which the suture needles 97 may be 
disengaged, and the suture tied by the surgeon. After 
the knot (not shown) has been formed, the remaining 
length of suture may be conveniently cut. 
During this return movment, the cable 38 is automat 

ically withdrawn by the opening of the ratchet mem 
bers, and when the leftward vertical surface of member 
105 engages the leftward vertical surface of the recess 
34, the detent member 32 is pulled out of its corre 
sponding recess 113, the movement imparted to the 
?nger engaging portions 47 and 102 providing an auto 
matic resetting of the device. 

In normal practice, where a large number of suturing 
operations are to be performed, it is desirable to have 
a plurality of devices which may be conveniently 
handed to the surgeon as required. Each device, after 
use, may be again readied for reuse, by the removal of 
the magazine element 13, and its replacement by a 
fresh magazine. 
Turning now to the alternate form of the embodi 

ment illustrated in FIGS. 14 to 18, inclusive, parts cor 
responding to those of the principal form have been 
designated by similar reference characters with the ad 
dition “2”. 
The alternate form, generally indicated by reference 

character 120 differs from the principal form in a num 
ber of respects. A follower 121 is provided for the 
spring 261, and the member 259 is altered to angular 
con?guration for superior transmission of resilient 
pressure thereupon. 
The magazine element 213 is modi?ed by elimination 

of the cover member thereof, and the bobbin 273 is 
provided with a radially-extending tab 123 in lieu of the 
eye 91. 
The tip 124 of the lower jaw 256 is provided with a 

shaped recess 125 accommodating a synthetic resinous 
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plug. 126 secured'inposition by a threaded means 131. 
The plug-1:26 has extensions 127 which extend to com 

. municate with the bores 263 and 264, and thereby pro 
vide a yieldable resilient frictional means for retaining 
the needles 297 when the jaws are opened. 
Turning now to the second embodiment of the inven 

tion illustrated in FIG. 20, and generally indicated by 
reference character 310, parts corresponding to those 
of the ?rst embodiment have been designated by corre 
sponding reference characters with the additional pre 
?x “3”. 
To provide a more positive maintenance for the jaws 

in relatively closed condition, the third embodiment in 
cludes a recess 301 selectively engaged bya lock latch 
302 pivotally mounted at 303 and urged clockwise as 
seen in FIG. 20 by a spring plunger 304. 
As the actuator lever 3104 is released by the pawl 

359, it moves toward the lower jaw lever 346, and a ra 
dial locking surface 306 moves into position in front of 
a corresponding radial surface 307 on an adjustable 
member 308, thus locking the tip of the lock latch into 
the recess 301. 
The lower jaw and the upper jaw are now positively 

locked into a one piece unit resisting all possible open 
ing forces on the lever tips when the needles are being 
driven. . 

As the levers are retracted and opened, the actuator 
lever resets itself to its initial position. The locking 
latch is now free to pivot and release the upper jaw 
from the lower jaw lever. The stop surface 3105 limits 
the travel of the lock latch when it is disengaged from 
the lower jaw. When the levers are fully opened, they 
are, of course, freely moveable. ' ' . 

Turning now to the third embodiment of the inven 
tion, generally indicated by reference character 310, 
and illustrated in FIG. 21,’ parts corresponding to those 
of the ?rst embodiment have been designated by simi 
lar reference characters with the'additional pre?x “4”. 

This embodiment differs from the ?rst embodiment 
in the provision of a staple magazine 40] having a plu 
rality of serially advanced staples 402 fed to the end of 
the jaw 418. Staple closing means 403 replaces the 
opening 65 in the principal embodiment, whereby the 
device may serve as a hand-held stapler for both surgi 
cal and non-medical use. ' 

Turning now to the fourth embodiment of the inven 
tion, as illustrated in FIGS. 24 and 25, and designated 
by reference character 501, parts corresponding to 
those with the principal embodiment have been desig 
nated by similar reference characters with the initial 
pre?x “5”. 
This embodiment features a resilient plunger 532 in 

cluding a hollow cam follower 501 riding on a shaft 
portion 502. The enlargement 405 includes a cam hav 
ing a ?rst surface 503 and a second surface 504 which . 
presses the follower toward the shaft to form a solid 
column when the jaws 511 and 512 are in relatively 
closed condition, and the surface 504 is engaged. In 
this condition, the detent structure holding the jaws in 
relatively closed condition is no longer resilient, but is 
completely positive until the jaws are moved to opened 
condition. 

It may thus be seen that l have invented a simple con 
veniently used suturing applicator which permits the 
use of tissue absorbable suturing materials without re 
sort to laborious hand suturing operations. Each loop 
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stitch formed is of the same size, and the speed of appli 
cation is materially reduced. The device may be dura 
bly constructed at a cost permitting the availability of 
many such devices at a single location, so that a rela 
tively complicated suturing procedure involving many 
individual suturing applications may be performed rap 
idly and conveniently. One embodiment discloses the 
inventive structure in a form suitable for feeding and 
closing staples both for medical and non-medical use. 

It is to be understood that it is not considered that the 
invention lies in the speci?c details of structure shown 
and set forth in this speci?cation, for obvious modi?ca 
tions will occur to those skilled in the art to which the 
invention pertains. 
What is claimed is: 
1. A vsurgical suture applicator comprising: a first 

lever including a ?rst jaw arm'thereon; a second jaw 
arm; a pivotal connection between said ?rst lever in 
cluding said ?rst jaw arm and said second jaw arm; an 
actuator lever also pivotally mounted on said connec 
tion; a latch member carried on said second jaw arm; 
means on said actuator lever engaging said latch mem 
ber to transmit pivotal movement to said second jaw 
arm through a predetermined angle toward said ?rst 
jaw arm to a relatively closed condition; means on said 
second jaw arm operable to disengage said latch mem 
ber, and means located on surfaces of said second jaw 
arm and said ?rst lever operable to interlock said sec 
ond jaw arm and said first lever when said ?rst and sec 
ond jaw arms move into said relatively closed condi 
tion; and means on said actuator lever for operating su 
turing means when said ?rst lever and second jaw arms 
are interlocked. 

2. The surgical suture applicator de?ned by claim 1 
wherein said latch member disengaging means com 
prises: a cam member on said ?rst lever engageable by 
said latch member as said ?rst and second jaw arms 
move toward said relatively closed condition.‘ 

3. The surgical suture applicator de?ned by claim 1 
including: a protuberance on said actuator member; a 
surface on said protuberance which is perfectly ?at and 
on a center line of saidpivotal connection; a surface on 
said latch member which is ?at and in face-to-face en 
gagement with said protuberance surface; and said 
latch member being pivotally carried on said second 
jaw arm. 

4. The surgical suture applicator de?ned by claim 1 
wherein said interlocking means comprises: a spring 

. detent on one of said ?rst lever and said second jaw 
arm; and a recess on the‘other of said ?rst lever and 
said second jaw arm. 

5. The surgical suture applicator de?ned by claim 4 
wherein: said spring detent is disposed on said second 
jaw arm on a side of said pivotal connection to bias said 
second jaw arm relative to said ?rst lever toward said 

: relatively closed condition. 

60 

65 

6. The surgical suture applicator de?ned by claim 1 
wherein said interlocking means comprises: a plunger 
on said second jaw arm; a recess on said ?rst lever op 
posing said plunger when said jaws are in said relatively 
closed condition; a cam follower behind said plunger; 
spring means interposed between said plunger and said 
cam follower; high and low cam dwell surfaces on said 
actuator lever engaging said cam follower; said high 
dwell surface being operable to force said cam follower 
to overcome said spmg means and engage against said 
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plunger-forming a solid column between said actuator 
lever and‘said ?rst lever after said actuator lever is re 
leased by said latch member. 

7. The surgical suture applicator de?ned by claim 1 
including: means on said actuator lever and said second 
jaw arm for disengaging said interlocking means upon 
moving said actuator lever in a reverse direction to 
move said jaw arms to relatively open condition. 

8. The surgical suture applicator de?ned by claim 6 
wherein said means comprises: opposing push surfaces 
on said actuator lever and said second jaw arm engage 
able during said reverse movement to overcome said 
interlocking means and pivot said second jaw arms with 
said actuator lever. 

9. The surgical suture applicator de?ned by claim 1 
including: a pair of opposing stop surfaces on said ?rst 
and second jaw arms engageable when said arms are in 
said relatively closed position. 
10. The surgical suture applicator de?ned by claim 1 

wherein said suture operating means comprises: means 
on said second jaw arm for carrying a needle and su 
tune; a receptacle on said first jaw arm to receive a nee 
dle driven from said second jaw arm; and an elongated 
pusher member on said second jaw arm connected to 
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said actuator lever to drive said needle. 

11. The surgical suture applicator de?ned by claim 1 
wherein said suture operating means comprises: an 
elongated pusher member on said second jaw arm 
adapted to drive a needle and suture; a pusher arm on 
said actuator lever disposed to pivot about said pivotal 
connection through an are generally tangent to the lon 
gitudinal axis of said pusher member; and means at 
taching said elongated pusher member to said pusher 
arm. 

12. Structure in accordance with claim 1, wherein 
said interlocking means comprises: a pivotally mounted 
latch on one of said jaw arms and having an arcuate 
surface, a corresponding locking surface on an oppo 
sitely disposed lever, an arcuate surface on said actuat 
ing arm selectively engageable with said arcuate sur 
face on said latch, movement of said jaws to a relatively 
closed condition serving to engage said arcuate sur 
faces and positively lock said latch against said locking 
surface. 

13. Structure in accordance with claim 1, including 
suturing means in the form of a staple-holding maga 
zine removably retained on said second jaw arm. 

* * * * * 
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