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1
LOCKING PLIERS

BACKGROUND

This invention relates generally to locking pliers and, more
particularly, to an improved release mechanism for such pli-
ers.

Pliers-type hand tools with toggle-locking mechanisms are
generally known as locking pliers. These pliers usually com-
prise a fixed handle having a fixed jaw on one end thereof. A
movable jaw and a movable handle are pivotal relative to the
fixed handle to open and close the jaws. To operate the pliers
the movable handle is closed relative to the fixed handle to
close the jaws and seize a workpiece firmly therebetween.
The handles are then tightly compressed such that the toggle
mechanism locks the pliers onto the workpiece. The pliers
will remain firmly locked in place without the continuous
application of force by the user.

The pliers may comprise a relatively simple toggle-locking
mechanism where a single link has one end pivotably con-
nected to the movable jaw and the opposite end adjustably and
pivotably received in the movable handle such as shown in
U.S. Pat. No. 4,546,680. The pliers may also comprise a more
complex toggle-locking mechanism that uses a compound
linkage where multiple links are pivotably connected to one
another between the fixed handle and the movable handle
such as shown in U.S. Pat. No. 5,056,385. The locking pliers
may also comprise self-adjusting pliers such as shown in U.S.
Pat. No. 6,941,844. Other embodiments of locking pliers are
also known.

Adjustments in the force applied by the jaws to the work-
piece are generally made by turning an adjusting screw
mounted in the fixed handle that engages the toggle locking
mechanism. The adjusting screw is translated relative to the
fixed handle to modify the physical dimensions of the toggle
mechanism. This adjustment varies the distance between the
jaws and varies the force applied by the jaws to the workpiece
when the tool is locked. In certain applications the forces on
the pliers can be very high.

Because an over-center locking mechanism is used, once
the pliers are locked in position they cannot be opened by a
force applied to the jaws. The pliers can only be released by a
force applied to the links of the locking mechanism. This may
be accomplished by pulling the ends of the handles apart from
one another. If the locking force is great, a significant force
must be applied to separate the handles and open the pliers. To
make opening the pliers easier a release mechanism has been
developed. The release mechanism typically comprises a
lever pivotably connected to the movable handle at a pivot pin
such that the first end of the lever is disposed between and is
contacted by a link of the locking mechanism and the fixed
handle when the jaws are in the closed and locked position.
By pushing on the opposite end of the lever, the lever pivots
about the pivot pin forcing the first end of the lever away from
the handle to release the locking mechanism.

One problem with such an arrangement is that because the
release lever is disposed between the handle and a link of the
locking mechanism, the dimensions and configuration of the
release lever and its location within the handle changes the
geometry of the locking mechanism. A change in the geom-
etry of the locking mechanism changes the locking charac-
teristics of the pliers. As a result it is necessary that the
dimensions and configuration of the release lever, its location
in the handle and its engagement with the locking mechanism
must be carefully controlled during manufacture of the
wrench. The controls required during manufacture and
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assembly of these components increase the cost and complex-
ity of manufacturing of the wrench.

Thus, an improved locking mechanism for locking pliers is
desired.

SUMMARY OF THE INVENTION

The locking pliers comprises a first handle connected to a
first jaw. A second handle and second jaw are pivotably con-
nected to the first handle and first jaw such that movement of
the first handle relative to the second handle causes the jaws to
open and close. A mechanism is provided to lock the jaws
relative to one another and apply a clamping or gripping force
on a workpiece positioned between the jaws. A release
mechanism is provided to unlock the pliers that is indepen-
dent of the locking operation.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a side view of one embodiment of a locking pliers
according to the present invention.

FIG. 2 is a side view of one embodiment of a locking pliers
in a locked position.

FIG. 3 is a partial cut-away side view of the release mecha-
nism.

FIG. 4 is a partial cut-away perspective view of the release
mechanism.

FIG. 5 is a side view of another embodiment of the release
mechanism.

FIG. 6 is a side view of yet another embodiment of the
release mechanism.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

The release mechanism of the invention is intended to be
used with any locking pliers that use a linkage to lock the jaws
in position and apply the clamping force by the jaws to a work
piece including simple toggle-locking mechanisms, com-
pound toggle-locking mechanisms and self-adjusting locking
pliers. Various configurations of the toggle locking mecha-
nisms, jaws and handles may be used in conjunction with the
release mechanism of the invention. The jaws may be shaped
to function as long nose pliers, pliers with curved jaws, ser-
rated jaws, C-clamps, C-clamps with swivel pads, hole
punches, or any other kind of hand tool where the toggle-
locking action is useful. The embodiment of the pliers shown
in FIG. 1 shows clamp jaws and the embodiment of the pliers
shown in FIGS. 2 through 4 show traditional pliers jaws.

For purposes of explaining the construction and operation
of'the adjustment mechanism of the invention, one such lock-
ing pliers 10 will be described in detail with reference to the
figures. Pliers 10 include a fixed arm 11 having a fixed handle
12 at one end and a fixed jaw 13 at the other end. A movable
arm 16 includes a movable handle 19 and a movable jaw 17.
Movable jaw 17 is pivotably connected to the movable handle
19 by pivot pin 20. A pivot pin 18 connects the movable jaw
17 to the fixed arm 11. A link 22 is pivotably connected to the
movable arm 16 by pivot pin 24. As best shown in FIG. 2 the
opposite end of link 22 is pivotably supported in fixed arm 11
at pivot 26. The end of link 22 abuts the end of screw 50 such
that as screw 50 is translated in arm 11 the end of link 22 is
also translated in arm 11. Link 22 is free to pivot relative to
screw 50 and arm 11 such that the abutting engagement of link
22 with screw 50 creates a pivot.

While a simple toggle-locking mechanism comprising a
single-link 22 is shown, it is to be understood that the toggle-
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locking mechanism may comprise other configurations
including compound toggle-linking mechanisms and/or self-
adjusting mechanisms. A biasing spring 29 extends from a
hole 30 on the movable jaw 17 to the fixed arm 11. The spring
29 applies a bias which tends to separate the handles 12 and
19 from one another and open jaws 13 and 17.

When the jaws 13 and 17 are in the open position, the pivot
points, 18, 20, 24 and 26 are arranged as a polygon. When the
jaws are in the closed, locked position as shown in FIG. 2, the
pivots 20, 24 and 26 are substantially in a straight line where
pin 24 is slightly over-center, toward fixed arm 11, of a line
between pivots 20 and 26. The link 22 is prevented from
moving closer to the fixed handle 12 because the stop 33 of
link 22 presses against the arm 16.

The “throw” of the linkage is the distance the linkage
moves from the unlocked position to the locked over-center
clamping position. When the work piece is clamped between
the jaws and increasing force is applied to the handles 12 and
19, the forces generated on the linkage cause link 22 to pivot
and the linkage begins to straighten and the effective length of
the linkage between pivots 20 and 26 increases. As the effec-
tive length of the linkage increases, increasing force must be
applied to the handles 12 and 19 to move the linkage to the
over-center locked position. This force is transmitted through
the pliers to the work piece to increase the clamping force
generated by the jaws on the work piece. Typically, the greater
the throw the greater the force applied by the pliers.

It should be further understood that the “over-center” con-
dition of the pivots 20, 24 and 26, which maintains the jaws in
a locked position, also includes an arrangement where pins
20, 24 and 26 are aligned “dead center,” that is, in a straight
line. Any configuration of pivot pins and stops, for example,
the stop 33, which places the mechanism in a locked position
when the jaws are closed or grasping a workpiece, can be
considered an over-center mechanism when force applied
directly to the jaws to separate the jaws is not effective in
moving the jaws and the jaws can only be opened by forces
acting on the links of the mechanism.

Screw 50 is located in the fixed handle such that the longi-
tudinal axis of the screw is disposed along and located in the
fixed arm 11. The screw 50 is formed with an enlarged head
52 that can be manually rotated to adjust the locking pliers.
The screw is operatively connected to the end of linkage 22 to
create pivot 26 such that it can be used to control the effective
length of the linkage and thereby the force applied by the
pliers in the locked position.

Once locked, the jaws 13 and 17 cannot be pried apart from
the locked position by a force acting on the jaws 13, 17
because separation of the jaws is prevented by the over-center
condition of the pivots 20, 24 and 26. However, the jaws 13,
17 may be separated by applying a force to the movable
handle 19 in a direction which moves the movable handle 19
away from the fixed handle 12. Depending on the amount of
force generated through the pliers in the locked position, the
force applied to the handles to open the pliers may be rela-
tively large.

A release mechanism is provided to facilitate opening of
the jaws. Specifically, lever 27 is pivotably connected to arm
16 at pivot pin 29. As previously explained stop 33 directly
contacts the movable arm 16 to limit the movement of the
linkage in the locked position. The end 27a of lever 27 is
disposed between link 22 and movable arm 16 when the jaws
are in the closed and locked position but the link 22 does not
contact stop 33. Because the movement of the linkage is
limited by direct contact between the arm 16 and the link 22
the lever 27 does not affect the throw of the tool.
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The end 27a of lever 27 cooperates with protrusion 35 to
release the jaws. Specifically, in the locked position the end
27a of lever 27 is disposed between the protrusion 35 and the
movable arm 16 but the lever 27 is not trapped between these
elements such that the lever 27 may move slightly between
the protrusion 35 and arm 16. Thus, lever 27 has no affect on
the stop or locked position of link 22 and therefore has no
effect on the clamping force exerted by the jaws 13 and 17.
The stop position of link 22 and the locked position of the
pliers are controlled by the engagement of stop 33 with arm
16.

By pushing on the opposite end 275 of lever 27, lever 27
pivots about pivot pin 29 forcing end 27a away from handle
19 to contact link 22 at protrusion 35. The force exerted by
lever 27 on protrusion 35 is sufficient to move link 22 and
release the locking mechanism.

The pliers discussed with reference to the Figures use a
push type release lever where one end of the lever is pushed
toward the handle 19 to force the opposite end of the lever into
engagement with the link 22. The locking mechanism of the
invention may also be used with pull type release levers where
the lever is pulled away from handle 19 and into engagement
with link 22.

In the embodiment shown in FIGS. 1 through 5 the stop 33
and protrusion 35 are formed on link 22 closely adjacent one
another such that a single continuous projection extends from
link 22. In an alternate embodiment the stop 33a and the
protrusion 35¢ may be separated in distance such that two
projections are formed on link 22 as shown in FIG. 6. Further,
while the protrusion 35 and stop 33 as shown as being formed
integrally with link 22, these elements may be formed as
separate components that are attached to link 22. Finally, the
protrusion 35¢ may be formed on the lever 27 rather than on
link 22 a shown in FIG. 7.

Specific embodiments of an invention are disclosed herein.
One of ordinary skill in the art will recognize that the inven-
tion has other applications in other environments. Many
embodiments are possible. The following claims are in no
way intended to limit the scope of the invention to the specific
embodiments described above.

The invention claimed is:

1. A lockable pliers comprising:

a first handle supporting a first jaw;

a second handle movable relative to the first handle
between an open position and a closed, locked position;

a second jaw movable between a first position when said
second handle is in said open position and a second
position when said second handle is in said closed posi-
tion;

a locking mechanism having a link for locking the second
jaw in the second position;

a stop formed on said link for engaging the second handle
and limiting movement of the locking mechanism rela-
tive to said second handle when the second handle is in
the closed, locked position; and

a release lever pivotably connected to said second handle
and including a portion located in a space between said
locking mechanism and said second handle, said release
lever and said space being dimensioned such that the
portion of the release lever is not trapped between said
second handle and said locking mechanism such that
said release lever may move slightly between said sec-
ond handle and said locking mechanism when said sec-
ond handle is in the closed, locked position.

2. The locking pliers of claim 1 wherein an adjustment

screw changes the geometry of the locking mechanism.
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3. The locking pliers of claim 1 wherein a protrusion is
formed on said link for being contacted by said release lever.
4. The locking pliers of claim 3 wherein said protrusion is
separate from said stop.
5. The locking pliers of claim 4 wherein said protrusion
forms a single projection with said stop.
6. The locking pliers of claim 5 wherein said stop extends
from said link a greater distance than said protrusion.
7. The locking pliers of claim 4 wherein the protrusion
extends from said release lever.
8. A method of making a lockable pliers comprising:
providing a first handle supporting a first jaw;
providing a second handle movable relative to the first
handle between an open position and a closed, locked
position and a second jaw movable between a first posi-
tion when said second handle is in said open position and
a second position when said second handle is in said
closed position;
providing a locking mechanism having a link for locking
the second jaw in the second position;
forming a stop on said link for engaging the second handle
and limiting the movement of the locking mechanism
relative to the second handle when the second handle is
in the closed, locked position;
pivotably mounting a release lever on said second handle
such that a portion of the release member is located in a
space between said locking mechanism and said second
handle, dimensioning said release lever and said space
such that the portion of the release level is not trapped
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between said second handle and said locking mecha-
nism such that said release lever may move slightly
between said second handle and said locking mecha-
nism when said second handle is in the closed, locked
position.

9. A lockable pliers comprising:

a first handle supporting a first jaw;

a second handle movable relative to the first handle
between an open position and a closed, locked position;

a second jaw movable between a first position when said
second handle is in said open position and a second
position when said second handle is in said closed posi-
tion;

a locking mechanism having a link for locking the second
jaw in the second position;

a stop formed on said second handle for engaging the link
and limiting movement of the locking mechanism rela-
tive to said second handle when the second handle is in
the closed, locked position; and

a release lever pivotably connected to said second handle
and including a portion located in a space between said
locking mechanism and said second handle, said release
lever and said space being dimensioned such that the
portion of the release lever is not trapped between said
second handle and said locking mechanism such that
said release lever may move slightly between said sec-
ond handle and said locking mechanism when said sec-
ond handle is in the closed, locked position.
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