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3,742,957 
SURGICAL CLAMP 

This invention relates to surgical and like clamps. 
In certain surgical procedures, particularly those in 

volving the opening of the body cavity and securing one 
or more body parts away from the operating area, sur 
geons have heretofore employed clamps whose jaws 
were permanently formed at an angle with respect to 
the handles so that the handles would lie flat against the 
patient's body and not project from the cavity and ham 
per the surgeon's movements. A number of clamps hav 
ing different angles were required to accommodate the 
many different clamping functions encountered during 
an operation. Such a large inventory of differently 
angled clamps was expensive and presented problems 
of communication between the surgeon and his assis 
tant in selecting an appropriately angled clamp. 

It is therefore the object of this invention to provide 
a clamp which is particularly useful in surgical proce 
dures and whose jaws are adjustable to various angular 
positions with respect to the handles. It is a further ob 
ject to provide a clamp of the type described which 
locks in the closed position. 
FIG. 1 is a side view of a clamp having its jaws in the 

closed position and embodying various features of the 
invention; 
FIG. 1A is a fragmentary, partly exploded view of the 

clamp of FIG. 1; 
FIG. 2 is a top view of the clamp shown in FIG. 1; 
FIG. 3 is a side view of the clamp of FIG. 1 with the 

crank arms shown fragmentarily and in a partly open 
position; 
FIG. 4 is a side view of the clamp of FIG. 1 in a sub 

stantially fully open position; 
FIG. 4A is a front end view of the open clamp of FIG. 

4; 
FIG. 4B is a fragmentary view of a gripping surface 

of a jaw; and 
FIG. 5 is a representation of the clamp as employed 

in a surgical procedure. 
Stated briefly, the clamp includes a set of jaws includ 

ing a gripping portion, an actuating portion and pin 
means pivotally connecting the jaws for movement be 
tween open and closed positions within a first plane. A 
set of crank arms disposed and operable between open 
and closed positions within a second plane which is mu 
tually intersecting with the first plane are connected at 
the junctures of the respective leg portions of the crank 
arms, to the actuating portion of the jaws. This connec 
tion comprises a hinge for infinite angular positioning 
of the first plane containing the jaws with respect to the 
second plane containing the crank arms within the de 
sign limits of the clamp. The effective distance between 
the junctures of the crank arms when in the closed posi 
tion is greater than the effective distance therebetween 
when said crank arms are in their open position, 
thereby jamming the hinge connection and locking the 
planes in a preselected angular relationship. 
By reason of the connection between the crank arms 

and jaws, opening and closing movements of the crank 
arms within their plane are transmitted to the jaws, to 
similarly open and close the jaws within their plane. 
Universal means associated with the hinge connection 
between the jaws and crank arms accommodates rota 
tional motion within the hinge connection which arises 
when transmitting the opening and closing force occur 
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2 
ring in one plane to the second plane when the two 
planes are disposed at an angle one to the other. 
With reference to the Figures, the clamp 9 includes 

a set of jaws 10 and 11 including a gripping portion 13 
and an actuating portion 15. The jaws are pivotally 
joined as by a screw 21 for opening and closing move 
ment within a first plane (the plane of the drawing in 
FIG. 1). The actuating portion 15 of the set of jaws is 
connected to a set of handles 12 and 14 comprising 
crank arms 17 and 19, each of which includes an elon 
gated leg portion 16 and 18 adapted to be hand held, 
and a base leg portion 20 and 22, respectively. The 
ends 24 and 26 of the base leg portions 20 and 22 of 
the two crank arms 17 and 19, respectively, are pivot 
ally joined as by a pin, which in the illustrated embodi 
ment comprises a screw 28, to provide for opening and 
closing movement of the handles within the plane of 
FIG. 1. As will appear more fully hereinafter, the con 
nection between the jaws and handles forms an opera 
R relationship therebetween so that movement of the 
andles 12 and 14 between their open (see FIG. 4) and 

their closed (see FIG. 1) positions within the plane con 
taining the handles (i.e., the plane of the drawing in 
FIGS. 1 and 4), moves the jaws 10 and 11 between 
their open (see FIG. 4) and closed (see FIG. 1) posi 
tions within a further plane which, in FIGS. 1, 2 and 4, 
is coincident with the plane containing the handles 12 
and 14 (i.e., the plane of the drawing in FIGS. 1, 2 and 
4). As will also be further described, the connection be 
tween the jaws and handles comprises a hinge which 
permits the plane containing the jaws to be reposi 
tioned at an angle with respect to the plane containing 
the handles (see the angular positions of the jaws indi 
cated in phantom in FIG. 2). Still further, the connec 
tion between the jaws and handles provides an effective 
distance between the junctures 30 and 32 of the crank 
arms 17 and 19, respectively, which is greater when the 
crank arms are in their closed position than when they 
are in their open position thereby to jam the hinge con 
nection and lock the jaws in a preselected angular rela 
tionship with the handles. 
As illustrated, the jaws 10 and 11 are pivotally joined 

at a point intermediate their respective ends by a pin 
means such as a screw 21 for pivotal movement of the 
jaws with respect to each other within their plane in a 
clamping action. The inward end 36 of the jaw 10 is 
connected to the juncture 30 of the crank arm 17 by 
link means 38 including a clevis portion 34 receiving a 
flat sided projection 35 extending from the inward end 
36 of the jaw 10 which is secured in the clevis by a pin 
37 to define a hinge 40 having its hinge axis within the 
plane which contains the jaws. The opposite end 39 of 
the link means 38 is connected to the juncture 30 of the 
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crank arm 17 by means of a D-shaped flat-sided transi 
tion link 42 having a body portion 43 provided with an 
opening 45 and received in a mating slot 47 in the junc 
ture 30 of the crank arm 17 and hingedly pinned 
therein by a screw 49. The hinge axis of this latter con 
nection is disposed at generally a right angle to the 
plane which contains the handles. The face 51 of the 
transition link 42 is held in near abutting relation to the 
flat end 53 of the link 38 by a screw 55 which passes 
through an internal opening 57 in the link 38 to thread 
ably engage the transition link 42. The diameter of the 
screw 55 is slightly less than the diameter of the open 
ing 57 so as to be freely movable therein with the head 
59 of the screw 55 engaging a shoulder 61 of the open 
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ing, thereby defining a universal or swivel connection 
63 between the crank arm 17 and the link 38 to accom 
modate relative rotational movement between the tran 
sition link 42, hence the crank arm 17 and the link 38 
(and a jaw 10) when opening and closing the crank 
arms when the jaws are disposed at an angle with re 
spect to the handles (as shown in FIG. 4A and in phan 
tom in FIG. 2). 
The inward end 65 of jaw 11 is similarly connected 

to the crank arm 19 through a link means 67 including 
a clevis portion 69 which receives a flat-sided projec 
tion 71 on the end 65 of the jaw 11. A screw 73 pins 
the projection 71 in the clevis position 69 to form a 
hinge connection 75 between the jaw 11 and the link 
67. The hinge axis of this latter hinge connection 75 
also lies within the plane which contains the jaws. A 
further and like hinge connection 77 is formed between 
the crank arm 19 and the link 67 wherein a flat-sided 
projection 79 on the link 67 is received in a slot 81 in 
the juncture 32 of the crank arm 19 and held by a screw 
83. The hinge axis of this connection is disposed at a 
substantially right angle to the plane which contains the 
handles. 
The frictional hinge connections 40 and 75 between 

the links 38 and 67 and the jaws 10 and 11, having their 
hinge axes within the plane which contains the jaws, 
provide for swinging of the jaws about the hinge con 
nections to position the jaws at an angle with respect to 
the links 38 and 67, hence at angle to the handles 12 
and 14. Several angular positions 85 and 87 of the jaws 
are shown in phantom in FIG. 2. By reason of the hinge 
joint designs referred to above, the jaws are held 
against movement with respect to the links 38 and 67 
other than the aforedescribed angular movement thus 
providing a rigid connection between the links and the 
jaws such as transmits opening and closing forces from 
the handles through the links to the jaws. 
As described hereinbefore, each of the hinge connec 

tions 40 and 75 between the links 38 and 67 and the 
jaws 10 and 11 includes a projection 35 and 71, respec 
tively, extending from the jaws and hingedly received 
in clevis portions 34 and 69 of the links 38 and 67. 
Screws 37 and 73 extend through the respective clevis 
portions of the links, hence through the projections 35 
and 71 of the jaws to define a hinge connection be 
tween the jaws and the links. The screws 37 and 73 fit 
relatively loosely within the first leg of their respective 
clevis and also within the projection which each screw 
pins. Each screw is threadably received in the second 
leg of its respective clevis so that by tightening the 
screw, the legs of its clevis may be pullied into increased 
frictional engagement with the projection received by 
such clevis. The friction in each of the hinge connec 
tions 40 and 75 is selected initially to permit the jaws 
to swing freely about the hinge connections 40 and 75 
such that the jaws can be swung about the hinge con 
nections with a small positively applied force, as by a 
force applied by a surgeon's fingers, and be positioned 
at an angle with respect to the handles 12 and 14. 
The degree of frictional engagement in the hinge 

connections 40 and 75 is increased by the action of 
closing the handles to thereby retain the jaws in a se 
lected angular position with respect to the handles. As 
illustrated in FIG. 3, the flat faces of the projections 35 
and 71 which abut the inner walls of their respective 
clevis portions of the links 38 and 67 are substantially 
parallel when the crank arms 17 and 19 are partly 
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4. 
opened. Movement of the arms toward a fully open po 
sition (FIG. 4) functions to open the jaws without sub 
stantially changing the parallelism of the abutting faces 
in the hinge connections 40 and 75. Movement of the 
handles from the position illustrated in FIG. 3 toward 
the closed position (FIG. 1) however, increases the ef 
fective distance between the junctures 30 and 32 of the 
crank arms and moves the abutting faces out of paral 
lelism thereby increasing the force of contact between 
the faces and increasing the frictional engagement 
therebetween. Such increased friction serves to lock 
and hold the selected angular position of the jaws. Si 
multaneously, this closing of the arms moves the jaws 
closed to effect the desired clamping action. The non 
parallelism in the hinge connections 40 and 75 is 
slightly exaggerated in FIG. 1 for purposes of illustra 
tion. 
As the crank arms are moved closed, the pivot axis 

(represented by screw 28) of the pivotally joined base 
legs 20 and 22 of the crank arms moves through a cen 
ter point, thence past center in a toggle action to pull 
and lock the handles closed. The closing movement of 
the crank arms is halted by the coming together of a 
pair of stops 90 and 92, one on each of the legs 20 and 
22 of the handles, respectively, which limits the closing 
of the handles at a point where the pivot axis 27 has 
slightly passed center. 
The aforedescribed opening and closing of the crank 

arms when the plane containing the arms is angularly 
disposed with respect to the plane containing the jaws 
requires a rotational movement within the means con 
necting the jaws to the crank arms. In the illustrated 
embodiment, this rotational motion is achieved 
through the swivel joint 63 referred to hereinbefore. 
FIG. 4A depicts the rotational position of the link 38 
when the jaws are disposed at angle to the open han 
dles. With reference also to FIGS. 1 and 4, when the 
handles are opened, transition link 42 in the swivel 
joint is held parallel to the plane containing the han 
dles. The link 38 swivels with respect to the transition 
link 42, however, by reason of the loose fit of the screw 
55 disposed within the opening 57 in the link 38 and 
which joins the link 38 to the transition link 42, thereby 
accommodating rotational movement between the 
transition link 42 and the link 38. Longitudinal axial ri 
gidity between the transition link 42 and the link 38 is 
maintained at all times by reason of the abutting flat 
faces 51 and 53 of the transition link 42 and the link 38, 
respectively, thereby causing the movement of the 
crank arm 17 as it opens and closes to be transmitted 
to the jaw 10. The other jaw 11 is connected to the 
crank arm 19 by the rigid link 67 as described herein 
before so that as the crank arms open and close, the 
jaws also open and close. 
When employed in a surgical procedure, the jaws of 

the clamp are positioned about an object to be grasped, 
such as a blood vessel. The angle of the jaws with re 
spect to the handles is selected such as will position the 
handles out of the surgeon's field of movement and the 
clamp is closed. As shown in FIG. 5, after closing the 
clamp 9 on vessel 94, the handles 12 and 14 may be laid 
on the patient's body and not be an obstruction to the 
surgeon. As depicted in FIG. 4B, the gripping ability of 
a jaw 11 is enhanced by providing a series of elongated 
grooves 96 in the gripping surface of one or both jaws. 
Whereas a specific embodiment has been described 

herein, it is not intended that the invention be limited 
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to the specific embodiment, but rather, it is intended to 
cover all modifications and alternate constructions fall 
ing within the spirit and scope of the invention as de 
fined in the appended claims. 
What is claimed is: 
1. A clamp comprising a set of jaws including a grip 

ping portion, an actuating portion and pin means pivot 
ally connecting said jaws for movement thereof be 
tween open and closed positions within a first plane, 
a set of crank arms, each of said crank arms including 
a first leg portion adapted to be hand held, a sec 
ond leg portion adapted to be hingedly connected 
to a mating crank arm, and a juncture between said 
leg portions, said crank arms being disposed and 
operable within a second plane, 

means connecting said junctures of said crank arms 
to said actuating portion of said jaws for hinge 
movement of said jaws in said first plane containing 
said jaws with respect to said crank arms in said 
second plane containing said crank arms, and for 
transmission of opening and closing force from said 
crank arms to said jaws, wherein the effective dis 
tance between the junctures of said crank arms in 
their closed position is greater than the effective 
distance therebetween when said crank arms are in 
their open position to jam said means connecting 
said crank arms to said jaws and restrict angular 
movement of said first plane with respect to said 
second plane. 

2. The clamp of claim 1 and including universal 
means associated with said means connecting said jaws 
and said crank arms and adapted to provide rotational 
freedom within said connecting means when said crank 
arms are operated to open and close said jaws when 
said plane containing said jaws is disposed at an angle 
to said plane containing said crank arms. 
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6 
3. The clamp of claim 1 wherein said means connect 

ing said junctures of said crank arms to said jaws com 
prises a first rigid link means hingedly connecting one 
of said crank arms to one of said jaws by means of plu 
ral hinge connections, said hinge connections being op 
erable at generally right angles to each other, and a sec 
ond link means including universal means hingedly 
connecting the other of said crank arms to the other of 
said jaws, said hinge connections being operable at gen 
erally right angles to each other, the hinge axes of said 
hinge connections with said jaws lying within a first 
common plane, and the hinge axes of said hinge con 
nections with said handles lying in a second common 
plane, said planes being at substantially right angles to 
each other. 

4. The clamp of claim 3 wherein said universal means 
included with said second link means comprises a 
swivel joint. 

5. In a clamp useful in surgical procedures the combi 
nation comprising a set of jaws, a set of handles, and a 
plurality of connecting means joining said jaws to said 
handles for transmission of opening and closing force 
from said handles to said jaws to open and close said 
jaws, said connecting means including first and second 
link means hingedly connected to respective ends of 
said jaws wherein the hinge axes of said hinge connec 
tions between said jaws and said connecting means lie 
within a plane containing said jaws to provide for angu 
lar adjustment of said jaws about said hinge axes with 
respect to said connecting means, and transition means 
associated with one of said connecting means to pro 
vide for relative rotational movement between such 
connecting means and its respective connected handle 
as said handles are opened and closed while said jaws 
are disposed at an angle with respect to said handles. 
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