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[57] ABSTRACT 

An inexpensive and ef?cient clamp type surgical in 
strument which is comfortable to use and eliminates 
excessive pressure at the jaws of the instrument is pro 
duced by incorporating heel and shoulder stops and 
open ?nger gripping loops having a return curve por 
tion between the normal ?nger gripping position and 
the pivot axis of the instrument’s arms. The return 
curve portion in the ?nger gripping loops of the instru 

. ment prevents the operator’s ?ngers from sliding into 
the open portion of rhe ?ngerloops, thereby eliminat 

- ing pinching the operator’s fingers. The heel and 
shoulder stops assure that the _ jaws of the surgical in 
strument cannot have more force applied thereto than 
the instrument is designed to handle. As a result, these 
features of the surgical instrument of this invention 
cooperate to provide an inexpensive instrument hav 
ing the rigidity and feel of more expensive surgical in 
struments. 

.' 16 Claims, 7 Drawing Figures 





1 , 

FINGER OPERATED FORCEPS TYPE‘ SURGICAL 

INSTRUMENT 

BACKGROUND OF THE INVENTION 

This application relates to surgical instruments and 
more particularly to shear and clamp type surgical in 
struments and ?ngerloops and positive stops therefor. 

Most prior art surgical instruments employ ?nger 
vloops which are either completely enclosed circles or 
partially opened loops. The completely circular ?nger~ 
loops are effective in providing a comfortable gripping 
surface for the operator. However, the completely en 
closed circular handles are extremely expensive ‘to 
manufacture since they require expensive molding 
operations. 
As a result, manufacturers have attempted to reduce 

the cost of surgical instruments by employing a ?xed 
length of continuous rod-like material, which is bent 
into a desired shape, to form one arm of the instrument. 
As a result, the fingerloops on these types of instru 
ments are not completely circular ‘and have an open 
end portion. The major failing of these surgical instru 
mcnts, manufactured from a continuous length of rod 
like material, is that the ?ngerloop construction is such 
that as the operator applies pressure at the ?ngerloops 
to effectuate operation of the instrument, his ?ngers 
slip along the fingerloops towards the open end ofthe 
loop. This is extremely uncomfortable and in many sit 
uations causes pinching of the operator’s ?ngers. 
Another common failing in most prior art surgical in~ 

struments is the absence of a positive stop to prevent 
excessive pressure at the jaws of the instrument. The 
elimination of excessive pressure is extremely impor 
tant. In an instrument such as a suture, excessive pres 
sure on the blood vessels, which are sealed by the su 
ture, may cause irreparable damage to the vessel neces 
sitating surgical removal of that portion of the vessel. 
Similarly, with surgical towel clamps, excessive pres 
sure on the clamping jaws may'damage these jaws and 
also may damage the towel, causing undesirable shred 
ding or tearing. ' I 

lnspi'te of the undesirable results caused by excessive 
pressure being applied at thejaws ofthe surgical instru 
ments, most surgical instruments do not employ effec 
tive stops. To a large extent, the reason for the absence 
of an effective stop on these instruments is the high ad» 
ditional cost required to produce an instrument with 
enough precision that the stops will effectively prevent 
excessive pressure while not‘ interfering with thenor 
mal operation of the instrument. v 
Therefore, it is a principal object of the invention to 

provide a surgical instrument which is easily handled 
‘and comfortable to use. - 

' Another object of this invention is to provide a surgi 
cal instrument of the above character, whicheliminates 
excessive pressure at the jaws of the instrument. 
Another object of this invention is to provide a surgi 

cal instrument of the above character, which eliminates 
pinching of the operator’s ?ngers during use. 
A further object of this invention is to provide a sur 

gical instrument of the above character, which is both 
economical and reusable. 
Another object of this invention isto provide a surgi 
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cal instrument of the above character, which is both - 
simple and inexpensive to manufacture. 
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Other objects ‘of this invention will in part be obvious 
and will in part appear hereinafter. 

SUMMARY or THE INVENTION 
A surgical instrument which embodies this invention 

is inexpensively manufactured from ?xed lengths of 
continuous rod-like material which is bent into shape 
to form the pivotable arms of the surgical instrument. 
However, several unique, innovative features are incor 
porated in orderto provide the surgical instrument of 
this invention. The ?rst of these features is provided in 
the formation of the ?ngerloops wherein, as the loop is 
constructed, a reversed curve is incorporated into the 
?nger loop just prior to reaching the open end portion 
of the ?ngerloopfbetween the normal ?nger holding 
position and the pivot axis of the arms. This reverse 
curve provides a comfortable holding position for the 
?ngers of the operator while also preventing the opera 
tor’s ?ngers from slipping intothe open portion of the 
fingerloop, thereby preventing pinching. 
Another feature incorporated in the surgical instru 

ment of this invention is the shoulder and heel stop, 
which prevent the operator from applying excessive 
pressure on the jaws of the surgical instrument. The 
heel and shoulder stops are incorporated into the arms 
of the surgical instrument by ?attening a portion ofthe 
rod-like material about the point where the arms will be 
pivotably interconnected. As a result, the side or shoul~ 
der of the ?attened portion of one arm will come into 
abutting contact with the heel or raised portion of the 
terminating edge ofthe other arm. Consequently, when 
the heel and shoulder portions are brought into abut 
ting contact, the arms can no longer pivot. This pre 
vents excessive pressure at the jaws of the surgical in 
struinent. 
The ?nal feature of the surgical instruments of this 

invention is found in the construction of the ratchet 
stop. in most prior art surgical instruments, a ratchet 
stop is provided with two or more ratchet teeth which 
allows the surgical instrument to be easily advanced 
into a clamping positionand maintained therein. Virtu 
ally all of the prior art ratchet stops are manufactured 
by incorporating ratchet teeth near both fingerloops 
which cooperate when the jaws of the surgical instru 
ment are closed. However, these ratchet teeth are 
‘formed using the entire diameter of the rod, or exten 
sion portion provided for the ratchet teeth. Since the 
ratchet construction is made so as to allow easy locking 

' engagement of the teeth, the ratchet teeth are both 
beveled to be easily advanced over each other. How 
ever, since the entire diameter of the rod or extension 
portion is used for the ratchet teeth, application of ad 
ditional force causesthe ratchet teeth to continue to be 
advanced over each other resulting in excessive force 
being applied at the'jaws and the interconnecting pivot 
point. ' . . ' 

In the construction of the surgical instrument of this 
invention, a portion of the rod is removed and the 
ratchet teeth are formed in the remaining portion. This 
provides a ratchet portion which does not comprise the 
entire diameter of the rod material while also having a 
ratchet stop at that point when the full diameter of the 
rod is reached. As a result, when the ratchet teeth are 
advanced to their full extent, the initial contacting 
point between the ratchet teeth abut the remaining full 
diameter wall of the rod material, forming this positive 
stop. Therefore, continued camming of the ratchet 
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As a result of the flatteningv operation, portion 36'of 

arm 22 incorporates two side or shoulder stops 50 and 
52 and two heel or raised portions 54 and 56. Similarly, 
portion 37 of arm 24 incorporates two side or shoulder 
stops 60 and 62 and two heel or raised portions 64 and 
66. When arm members 22 and 24 are pivotably inter 
connected by rivet 26, shoulder 50 comes into abutting 
contact with heel 66 when the jaws of towel clamp 20 
are closed. Similarly, shoulder 52 comes into abutting 
contact with heel 64, shoulder 60 comes into abutting 
contact with heel 56, and shoulder 62 comes into abut— 
ting contact with heel 54 when the jaws of towel clamp 
20 are closed. 
As a result, a ?rm and secure heel and shoulder stop 

is provided which prevents jaws 28 and 30 from coming 
into greater cooperating overlapping contact than is 
desired. This prevents any unwanted, excessive pres; 
sure and excessive overlap at the jaws of the surgical 
instrument. Furthermore, since the heel and shoulder 
stops are easily manufactured during the formation of 
the arm members of the surgical instruments without 
'the requirement for expensive measuring of molding 
operations, the surgical instrument of this invention in 
corporates these unique features while still providing a 
surgical instrument that is inexpensive to manufacture. 

The ?nal feature of the surgical instrument of this in 
vention is the interlocking ratchet construction, best 
seen in FIGS. 3 and 3A. Substantially straight portions 
44 of arms ‘22 and 24 incorporate ratchet teeth 70 
which are beveled .to cooperatingly slide over each 
other. into a locked position and be maintained in this 
locked position until release. The use of ratchet teeth 
in surgical instruments is well known in the art, how 
ever, virtually all prior art surgical instruments have the 
tips of the ratchet teeth substantially coinciding with 
the outer peripheral surface of portion 44. In the 
ratchet construction of this invention, the tips of 
ratchet teeth 70 do not coincide with outer surface 72 
of portion 44, and instead are spaced substantially in 
ward of outer surface 72. . . . 

Substantially straight portion 44 also‘ incorporates 
leading edge 74 which marks the beginning of ratchet 
teeth 70 and a substantially ?at wall 76 at the end of the 
ratchet teeth construction. Since the tips of ratchet 
teeth 70 do not extend to outer surface 72 of portion 
44, surface 76 extends from the last required ratchet 
position to outer surface 72. Preferably, surface 76 is 
substantially ?at and substantially perpendicular to‘ 
outer surface 72. As a result, when the leading edges 74‘ 
of cooperating portions 44 are advanced towards each 
other, the angled ratchet teeth 70 easily move over one 
another into the locked position shown in FIGS. 3 and 
3A. lf excessive interlocking pressure is applied to arms 
22 and 24, the leading edges 74 of portions 44 will abut 
surface 76, thereby preventing unwanted additional 
pressure from being applied at the jaws of the surgical 
instrument. Furthermore, the abutting contact between 
leading edge 74 and surface 76 prevents ratchet teeth 
70 from being advanced beyond the desired locking po-' 
sition, which would result in unwanted spreading or 
bending of portions 44. , 
Finger slip-preventing portions 34 cooperate with the 

ratchet stop arrangement to prevent the ?ngers of the 
user from being pinched when the ratchet's stop sur-, 
faces 76 prevent further advancement of the ?nger 
holding portions 32. Also, shoulder stops 50, 52, 60 
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and 62, and heel stops 54, 56, 64 and 66 cooperate with 
the ratchet’s stop surfaces 76 to prevent excessive‘pres 
sure from being applied to jaw members 28>and 30 
when in the closed position. Similarly, ?nger slippre 
venting portions 34 cooperate with shoulder stops 50, 
52, 60 and 62 and heel stops 54, 56, 64 and 66 to pre 
vent ?nger pinching when jaw members 28 and 30 are 
in the closed position. 
As is obvious to one skilled in the art, the ?nger slip 

preventing portion, the heel and shoulder stops, and 
the ratchet construction described above'and exempli 
?ed by the towel clamp of the drawings, can be effec 
tively employed in any shear and clamp type surgical 
instrument including, but not limited to, sutures, hemo 
stats, sponge clamps, etc., as well as in other shear and 
clamp type instruments not related to the surgical ?eld. 
Furthermore, these features can be embodied in other 
instruments individually or in alternate combinations, 
depending upon the particular application. 

It will best be seen that the objects as set forth above, 
among those made apparent from the preceding de 
scription, are ef?ciently attained and, since certain 
changes may be made in the‘ above article without de 
parting from the scope of the invention, it is intended 
that all’m'atter contained in the above description or 
shown in the accompanying drawings, shall be inte 
preted as illustrative and not in a limiting sense. 

It is also to be understood that the following Claims 
are intended to cover all of the generic and speci?c fea~ 
tures of the invention herein described, and all state 
ments of the scope of the invention which, as a matter 
of language, might be said to fall therebetween. 
Having described my invention, what I claim as new 

and desire to secure by Letters Patent is: 
1. A hand-operated surgical instrument comprising 

two cooperating arms pivotally interconnected along a 
single axis, each of said arms comprising; . 
A. a jaw member located at one end of said arm; and 

B. a finger loop located at the other end of said arm, 
said loop comprising a means for preventing un 
wanted ?nger advancement toward said pivot axis 
incorporating a ?nger-restraining section in the 
portion of the loop nearest said pivot axis, said sec 
tion de?ned by a curved portion extending towards 
the loop and a reverse-curved portion extending 
away from the loop. ' 

2. An instrument as de?ned in claim- 1, wherein each 
of said cooperating arms is manufactured from a single 
piece of rod-like material. 

3. An instrument as de?ned in claim 2, wherein said 
curved portion of said ?nger restraining section com 
prises a concavely curved portion converging smoothly 
with said ?nger loop. 

4. An instrument-as de?ned in claim 3, wherein said 
reverse-curved portion of said ?nger restraining section 
further comprises a convexly curved portion converg 
ing smoothly with said concavely curved portion. 

5. An instrument as de?ned in claim 1, wherein said 
?nger loops further comprise terminating ends incor 
porting: 

c. a ratchet lock section mounted on each arm and 
substantially adjacent to said ?nger restraining sec 
tion. I 

6. An instrument as de?ned in claim 5, wherein each 
of said ratchet lock sections comprises at least two in 
terlocking ratchet teeth, having an effective, extending 
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height less than the cross-sectional height of said 
ratchet lock section. 

7. An instrument as de?ned in claim 6, wherein said 
ratchet lock section comprises a substantially flat sur 
face extending from the terminating edge of the last 
ratchet tooth to the outer peripheral surface of said 
ratchet lock section, preventing further engaged ad 
vancement of interlocked ratchet sections. 

8. An instrument as defined in claim 2, wherein each 
of said arms are further de?ned as comprising a sub 
stantially ?at zone peripherally disposed about said 
pivot axis and incorporating: 

a. a heel stop, and ' 

b. a shoulder stop cooperating with the heel stop of 
the other arm to prevent additional closing force 
from being applied to said jaw members, once said 
jaw members are closed. 

9. A hand-operated surgical instrument comprising 
two cooperating arms pivotally interconnected along a 
single axis, and comprising: 
A. cooperating jaw members, each located on one 
end of said arms, spaced away from said pivot axis 
in a similar direction; 

B. finger loops spaced away from said pivot vaxis in an 
opposite direction from said jaw members; 

C. a substantially ?at zone peripherally disposed 
about said pivot axis and incorporating: 
a. a heel stop, and _ 

b. a shoulder stop cooperating with the heel stop of 
the other arm to prevent additional closing force 
from being applied to said jaw members when 
said jaw members are closed; and 

D. means for preventing further engaged advance 
ment of interlocked ratchet sections comprising 
ratchet lock sections mounted-on each arm adja 

- cent said ?nger loops, each comprising a substan 
tiallyv flat surface extending from the terminating 
edge of the last ratchet tooth to the outer periph 
eral surface of said ratchet lock section. 

10. An instrument as defined in claim 9, wherein said 
finger loops are further de?ned as incorporating 
means for preventing unwanted advancement of the 

finger toward said pivot axis comprising a double 
reverse-curved ?nger-restraining section in the 
portion of the loop nearest said pivot axis. 

11. An instrument as-defined in claim 9, wherein said 
shoulder stop is further de?ned as comprising one of 
the sides of said arm adjacent to said ?at zone. 

12. An instrument as defined in claim 9, wherein said 
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8 
heel stop comprises the intermediate raised portion be 
tween said substantially flat zone and the outer periph 
eral surface of said arm. 

13. An instrument as de?ned in claim 9, wherein 
each of said ratchet lock sections comprises at least two 
interlocking ratchet teeth having an effective, extend 
ing height less than the cross-section height of said 
ratchet lock section. 

14. A hand-operated surgical instrument comprising 
two cooperating arms pivotally interconnected along a 
single axis, and comprising: 
A. cooperating jaw members, each located on one 
end of said arms, spaced away from said pivot axis 
in an identical direction; - 

B. a ?nger-loop portion for controlling the movement 
of said arms and said jaw members spaced away 
from said pivot axis in an opposite direction from 
said jaw members; and 

C. a ratchet lock section mounted on each arm, inter 
connected with said ?nger loop portion, and com 
prising: , 

a. at least two interlocking ratchet teeth having a 
height less than the height of said ratchet lock 
section, and 

b. a substantially flat surface extending from the 
terminating edge of the last ratchet tooth to the 
outer peripheral surface of the ratchet lock sec 
tion comprising a means for preventing further 
engaged advancement of interlocked ratchet sec 
tions. 

15. An instrument as de?ned in claim 14, wherein’ 
said handle portion is further de?ned as comprising: 

a. a ?nger holding portion for controlling the move~ 
ment of said arms and said jaw members, and 

b. a ?nger slip-preventing portion positioned be 
tween said ?nger holding portion and said pivot 
axis for preventing unwanted advancement from 
said finger holding portion toward said pivot axis. - 

16. An instrument as de?ned in claim 14, wherein 
each of said arms is further de?ned as comprising a 
substantially flat zone peripherally disposed about said 
pivot axis and incorporating: 

a. a heel stop, and 
b. a shoulder stop cooperating with the heel stop of 

the other arm to prevent additional closing force 
from being applied to said jaw members, once said 
jaw members are closed. 

>l< >l< >l< * * 
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[ 57] ABSTRACT 
A surgical drain is disclosed in the form of a drainage 
catheter about the inner or distal end of which a nylon 
net is wrapped and retained in position loosely by a 
plurality of ties with the net and catheter being en 
cased in a thin rubber sheath in a loose manner so that 
air can flow into the sheath when the outer or proxi 
mal end of the catheter is connected to suction; an ad 
ditional feature 'resides in an irrigation catheter ex 
tending through and along the length of the sheath for 
providing an irrigation discharge outwardly of the dis 
tal end of the sheath for discharging internally of the 
sheath for internally flushing the sheath for discharge 
via the suction catheter. 

10 Claims, 5 Drawing Figures 
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