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(57) ABSTRACT 
A surgical instrument of single piece molded plastic 
construction is provided. The instrument includes a 
pair of substantially identical arms connected together 
for relative pivotal movement by an integral pivot con 
nection and an integral U-shaped spring element lo 
cated between the arms for normally maintaining the 
arms and jaw members in an open position. The in 
strument is provided with integral locking members 
which interlock upon closure of the arms to hold the 
jaw members in a closed position. Alternative jaw con 
figurations are provided to allow the instrument to 
function as a pair of scissors, a needle holder, a hemo 
stat, or a towel clip. 

14 Claims, 17 Drawing Figures 
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DISPOSABLE SURGICAL INSTRUMENTS 

The present invention relates to disposable surgical 
instruments and, more particularly, to a surgical instru 
ment formed of a single piece of molded, resilientima 
terial. 

In the prior art, disposable surgical instruments have 
been developed of single piece molded plastic con 
struction. The prior art surgical instruments have, in 
general, been unsatisfactory because of the require 
ment of excessive actuating forces. In addition, the in 
struments have been molded of plastic material which 
is easily bent to misalign the instrument components. 
This problem is a distinct drawback in the case of a pair 
of surgical scissors which requires accurate alignment 
of the cutting blades to achieve the desired shearing op 
eration. Further, the material of the prior art surgical 
instruments have had a relatively low surface hardness 
which prevents clamping instruments, such as needle 
holders and towel clips, from performing efficient grip 
ping operations. Two-piece surgical instruments which 
use a rivot or self-threading screw as a fulcrum have 
been subject to the same problems. In addition, the 
two-piece instruments have been usually weak at the 
fulcrum point. 

In view of the above drawbacks of the prior art, it is 
particularly important in the case of surgical instru 
ments of single piece molded plastic construction to 
provide an instrument structure which strongly resists 
the tendency to bend while, at the same time, does not 
require an excessive actuating force. Furthermore, it is 
essential to provide surgical instruments of compact 
structure which facilitate the performance of surgical 
operations in areas of limited access. 
Accordingly, it is an objective of the present inven 

tion to provide surgical instruments of single piece 
molded plastic construction which are compact in size, 
easy to assemble and operate, and sufficient in strength 
to resist bending and avoid misalignment of the instru 
ment components. A primary purpose of the invention 
is to provide a basic single piece molded plastic struc 
ture which may be used for various types of surgical in 
Struments. 

In accordance with the invention, a surgical instru 
ment is formed of a single piece of molded, resilient 
material which provides a pair of spaced arms each in 
cluding an elongated shank portion terminating in ajaw 
member at its front end and a finger grip section at its 
rear end, pivot means for connecting the arms together 
for relative pivotal movement, and a U-shaped spring 
element located between the shank portions and con 
nected to the rear ends of the shank portions for nor 
mally biasing the finger grip sections apart to maintain 
the jaw members in a normally open position, the jaw 
members being movable together to a closed position 
upon application of manual pressure on the finger grip 
sections. Preferably, the U-shaped spring element in 
cludes a pair of spring arms connected to the rear ends 
of the shank portions and a loop portion which joins the 
spring arms and extends toward the jaw members of the 
instrument. A preferred embodiment of the invention 
includes integral locking members formed on the finger 
grip sections which are cooperable upon closure of the 
jaw members to interlock and hold the jaw members in 
a closed position. 
The invention also provides a plurality of jaw Struc 

tures which enable the basic instrument structure to 
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2 
function as a pair of scissors, needle holder, hemostat 
or towel clip. The jaw members may be molded in dif 
ferent widths, lengths, cross sections or curvatures to 
suit various surgical applications. 
The accompanying drawings illustrate preferred em 

bodiments of the invention and, together with the de 
scription, serve to explain the principles of the inven 
tion. 
Of the drawing: 
FIG. 1 is a side view of a surgical instrument, e.g., a 

pair of scissors, formed of a single piece of molded, re 
silient material shaped to provide a pair of spaced arms 
connected together by an integral U-shaped spring ele 
ment and provided with a pivot connection to join the 
arms for relative pivotal movement; 
FIG. 2 is a side view illustrating the surgical instru 

ment of FIG. 1 assembled with the U-shaped spring ele 
ment normally biasing the arms of the instrument apart; 
FIG. 3 is a vertical section taken along line 3-3 of 

FIG. 1 of the pivot connection of the instrument; 
FIG. 4 is a vertical section, similar to FIG. 3, illustrat 

ing the pivot connection in its assembled configuration; 
FIG. 5 is a vertical section taken along line 5-5 of 

FIG. 1 of one arm of the instrument and the U-shaped 
spring element; 
FIG. 6 is a vertical section taken along line 6-6 of 

FIG. 1 illustrating integral locking members provided 
on each arm of the instrument; 
FIG. 7 is a vertical section taken along line 7-7 of 

FIG. 2 of the cutting blades of the scissors; 
FIG. 8 is a vertical section of an alternative embodi 

ment of the cutting blades of the scissors including 
metal inserts provided along the cutting edges; 
FIG. 9 is a perspective view, partially in section, of a 

pair of jaw members which enable the instrument to 
function as a needle holder; 
FIG. 10 is a perspective view, partially in section, of 

a pair of jaw members which enable the instrument to 
function as a hemostat; 
FIG. 11 is a side view of a first pair of jaw members 

which enable the instrument to function as a towel clip; 
FIG. 12 is a section view of the jaw members taken 

along line 12-12 of FIG. 11; 
FIG. 13 is a side view of a second pair of jaw mem 

bers which enable the instrument to function as a towel 
clip; 
FIG. 14 is a bottom view of the upper jaw member of 

the instrument of FIG. 12; 
FIG. 15 is a top view of the lower jaw member of the 

instrument of FIG. 12. 
FIG. 16 is a side view of a third pair of jaw members 

which enable the instrument to function as a towel clip; 
and 
FIG. 17 is a bottom view of the upper jaw member of 

the instrument of FIG. 16. 
Referring to FIG. 1, the present invention is embod 

ied as a pair of scissors formed from a single piece of 
molded, resilient material, e.g., polypropylene. The in 
strument comprises a pair of spaced arms 20 and 22 
substantially identical in configuration. Upper arm 20 
includes an elongated shank portion 24 terminating in 
a jaw member or cutting blade 26 at its front end and 
a finger grip section 28 at its rear end which provides 
a finger hole 30. Similarly, lower arm 22 comprises an 
elongated shank portion 34 terminating in a jaw mem 
ber or cutting blade 36 at its front end and a finger grip 
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tion 38 at its rear end which provides a finger hole 
The surgical instrument also includes an integral, U 

shaped spring element 42 located between shank por 
tions 24 and 34 of the instrument arms. Spring element 
42 includes an upper arm 44 connected to the rear end 
of shank portion 24 of instrument arm 20. Similarly, 
the spring element includes a lower arm 46 connected 
to the rear end of shank portion 34 of instrument arm 
22. Spring arms 44 and 46 are joined by a loop portion 10 
which extends forwardly toward the jaw members of 
the instrument. 
The surgical instrument further includes pivot means 

for connecting the arms together for relative pivotal 
movement. As shown in FIGS. 1 and 3, the scissors in 
clude a pivot connection comprising an integrally 
molded fulcrum rivet 48 provided on shank portion 24 
of upper arm 20 and a corresponding hole 50 formed 
in shank portion 34 of lower arm 22 for receiving the 
Vet. 
In the assembly of the instrument, arms 20 and 22 are 

moved into a crossed configuration (FIG. 2) and rivet 
48 is inserted into hole 50. A head 51 (FIG. 4) is then 
formed on the outer end of the rivet by heat or ultra 
sonic treatment to join the arms together for relative 
pivotal movement. 
As shown in FIG. 2, U-shaped spring element 42 nor 

mally biases finger grip sections 28 and 38 apart to 
maintain jaw members 26 and 36 in a normally open 
position. When it is desired to operate the surgical in 
strument, an operator inserts his fingers into finger 
holes 30 and 40 and applies manual pressure to finger 
grip sections 28 and 38 to move the instrument arms 
together and close jaw members 26 and 36. 
Finger grip sections 28 and 38 are provided with inte 

gral locking members 52 and 54, respectively, which 
permit the instrument to be locked in a closed position. 
Referring to FIG. 6, locking members 50 and 52 are 
provided with lateral teeth which interlock upon com 
plete closure of arms 20 and 22 to hold jaw members 
26 and 36 closed. The arms can be released by bending 
the finger grip sections laterally, in opposite directions, 
to disengage the teeth of the locking members. 
Referring to FIG. 7, each jaw member or cutting 

blade of the scissors includes a convex outer surface 
and a concave inner surface. Cutting blade 26 includes 
an upper, cutting edge 56 having a bevel between 2 
and 5 to the horizontal. Similarly, cutting blade 36 in 
cludes a lower, cutting edge 58 also having a bevel be 
tween 2 and 5 to the horizontal. The purpose of the 
bevel is to provide a sharp cutting edge to allow cutting 
blades 26 and 36 to perform a shearing action as the 
blades pass each other during closure of the surgical in 
Strunnent. 

In an alternative embodiment of the scissors, an elon 
gated metal insert is provided along the cutting edge of 
each cutting blade. A shown in FIG. 8, cutting blade 26 
can be provided with an elongated metal insert 60 
along its upper edge and cutting blade 36 is provided 
with an elongated metal insert 61 along its lower edge. 
The metal inserts provide sharp cutting edges which 
allow the instrument to perform the desired shearing 
action. 
FIG. 9 illustrates a modification of the jaw members 

which permits the surgical instrument to function as a 
needle holder. In this embodiment, a lower jaw mem 
ber 62 has a cross section gradually increasing in width 
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4 
to provide a substantially flat top surface. A longitudi 
nal recess 63 extends along the top surface of lower jaw 
member 62. Similarly, an upper jaw member 64 has a 
cross section gradually increasing in width to provide 
a substantially flat bottom surface. An elongated pro 
trusion 65 extends downwardly from the bottom sur 
face of upper jaw member 64 which mates with longitu 
dinal recess 63 upon closure of the instrument arms. In 
operation, a suture needle 66 clamped between the jaw 
members is held in a manner similar to a beam sup 
ported at spaced points with a center load. . 3 - - i. 

FIG. 10 illustrates an embodiment of the jaw mem 
bers which enables the instrument to function as a he 
mostat. In this embodiment, upper and lower jaw mem 
bers 67 and 68, respectively, are similar in cross section 
to jaw members 62 and 64 of FIG. 9. Jaw members 67 
and 68 are provided with a plurality of teeth 70 which 
intermesh upon closure of the jaw members to provide 
a clamping function useful to reduce or prevent bleed 
ing in surgical operations. 

FIG. 11 illustrates an additional embodiment of the 
jaw members which enables the surgical instrument to 
function as a towel clip. In this embodiment, the upper 
jaw comprises an elongated blade 74 which includes a 
plurality of wedge-shaped teeth 76 formed along its 
lower edge. Similarly, the lower jaw comprises an elon 
gated blade 78 provided with a plurality of wedge 
shaped teeth 80 along its upper edge which intermesh 
with teeth 76 upon closure of the jaw members to . 
clamp a towel or similar article. As shown in FIG. 12, 
teeth 76 and 80 are provided with a lateral 45° bevel on 
the right-hand side of the teeth. 
FIG. 13 illustrates a further embodiment of the jaw 

members which enables the surgical instrument to 
function as a towel clip. In this embodiment, the upper 
jaw member comprises a forwardly extending rod 82 
provided with a vertical portion 84 which supports a 
first, disc-shaped clamping element 86. Similarly, the 
lower jaw member comprises an elongated rod 88 pro 
vided with a vertical portion 90 which supports a sec 
ond, disc-shaped clamping element 92. The disc 
shaped clamping elements are provided with respective 
male and female mating surfaces for holding a towel or 
other similar article therebetween upon closure of the 
jaw members. Upper clamping element 86 includes a 
male surface pattern in the form of a plurality of radi 
ally extending ribs 94 (FIG. 14) which mate with a fe 
male surface pattern in the form of a plurality of corre 
sponding radially extending recesses 96 (FIG. 15) 
formed in lower clamping element 92 to enable the jaw 
members to grip the towel or other article. s 
FIG. 16 illustrates another embodiment of the jaw 

members which enables the surgical instrument to 
function as a towel clip. In this embodiment, the upper 
jaw member comprises a forwardly extending rod 102 
provided with a vertical portion 104 which supports an 
upper clamping element 106. Similarly, the lower jaw 
member comprises an elongated rod 108 provided with 
a vertical portion 110 which supports a lower clamping 
element 112. As shown in FIG. 17, each clamping ele 
ment has an oval-shaped surface provided with a dia 
mond-shaped pattern of fine teeth which mate with the 
teeth of the other clamping element upon closure of the 
jaw members to hold a towel or other similar article 
therebetween. In addition, the upper jaw member in 
cludes an elongated, integral rib 114 extending down 
wardly from rod 102. Similarly, the lower jaw member 
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includes an elongated, integral rib 116 extending up 
wardly from rod 108 in alignment with rib 114 of the 
upper jaw member. The ribs move into clamping en 
gagement with the towel or similar article upon closure 
of the jaw members to assist in holding of the towel or 
similar article by the towel clip. 

It is contemplated that the jaw members may be 
molded in various widths, lengths, cross sections or cur 
Vatures to suit other surgical applications. For example, 
it is contemplated that other surgical instruments such 
as clip-retaining forceps, sponge forceps, and tubing 
clamps can be constructed in accordance with the prin 
ciples of the present invention. 
The invention in its broader aspects is not limited to 

the specific details shown and described, and modifica 
tions may be made in the details of the surgical instru 
ments without departing from the principles of the 
present invention. 
What is claimed is: 

O 

1. A surgical instrument formed of a single piece of 20 
molded, resilient material which provides a pair of 
spaced arms each including an elongated shank portion 
having a front end terminating in a jaw member and a 
rear end provided with a finger grip section, pivot 
means for connecting said arms together for relative 
pivotal movement, and an integral U-shaped spring ele 
ment located between said shank portions and con 
nected to said rear ends of said shank portions for hold 
ing said arms together in an unassembled configuration 
of the surgical instrument, said spring element normally 
biasing said finger grip sections apart in an assembled 
configuration of the surgical instrument to maintain 
said jaw members in a normally open position, said jaw 
members being movable together to a closed position 
upon application of manual pressure on said finger grip 
sections. 

2. The surgical instrument of claim 1, wherein: 
said U-shaped spring element includes a pair of 

spring arms connected to said rear ends of said 
shank portions with a loop portion joining said 
spring arms and extending toward said jaw mem 
bers. - 

3. The surgical instrument of claim 1, which includes: 
integral latching members formed on said finger grip 
sections and cooperable upon closure of said jaw 
members to hold said jaw members in the closed 
position. 

4. The surgical instrument of claim 1, wherein: 
said jaw members are provided with adjacent cutting 
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edges which move past each other upon closure of 50 
said jaw members to perform a shearing action. 

5. The surgical instrument of claim 4, wherein: 
each of said jaw members includes an elongated 
metal insert provided along its cutting edge. 
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6 
6. The surgical instrument of claim 1, wherein: 
one of said jaw members includes a longitudinal re 
cess and the other of said jaw members includes an 
elongated protrusion which mates with said longi 
tudinal recess upon closure of said jaw members 
for clamping a suture needle therebetween. 

7. The surgical instrument of claim 1, wherein: 
said jaw members are provided with a plurality of 

teeth which intermesh upon closure of said jaw 
members to provide a hemostat. 

8. The surgical instrument of claim 1, wherein: 
each jaw member includes a clamping element pro 
vided with mating surfaces for holding a towel-like 
article therebetween upon closure of said jaw 
members. 

9. The surgical instrument of claim 1, wherein: 
each of said jaw members comprises a blade having 
an elongated edge movable into engagement with 
the corresponding edge of the other blade upon 
closure of said arms, said blade having a plurality 
of wedge-shaped teeth formed along its elongated 
edge which intermesh with the corresponding teeth 
on the other blade to clamp a towel-like article 
...therebetween, said teeth being provided with a lat 
eral bevel. 

10. The surgical instrument of claim 9, wherein the 
lateral bevel of said teeth is 45. 

11. The surgical instrument of claim 1, wherein: 
said U-shaped spring element maintains said arms in 
a spaced, parallel relationship in the unassembled 
configuration of the surgical instrument. 

12. The surgical instrument of claim 1, wherein: 
each elongated shank portion includes an enlarged 
contact surface adjacent to the jaw member at the 
front end thereof for engaging the corresponding 
enlarged contact surface on the other elongated 
shank portion; and 

said pivot means is located at said enlarged contact 
surfaces on said elongated shank portions. 

13. The surgical instrument of claim 13, wherein: 
said pivot means comprises a rivet projecting from 
one of said contact surfaces and a hole formed in 
the other contact surface for receiving said rivet. 

14. The surgical instrument of claim 2, wherein: 
each elongated shank portion has a cross-section sub 

stantially in the shape of an ellipse with its major 
axis oriented perpendicularly to the pivot axis of 
the instrument; and 

each of said spring arms has a cross-section substan 
tially in the shape of an ellipse with its major axis 
oriented in a direction parallel to the pivot axis of 
the instrument. 

k ck ck ck ck 
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