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(54) Adjustable locking pliers

(57) An adjustable locking pliers (102) comprising a
stationary handle (110), a stationary jaw (108), an oper-
ating lever (124) and a movable jaw (114). The movable
jaw is coupled by a jaw axis (120) which is selectively
displaceable to alter the jaws’ gripping capacity. The op-
erating lever (124) is coupled to the movable jaw by a
first pivot (126). The operating lever rear forms a movable
handle (132). A spring (170) biases rotation of the mov-

able jaw (114) about the jaw axis (130) away from the
stationary jaw (108). An actuation rod (128) is coupled
to the operating lever (124) by a second pivot (130) part
way along the operating lever and coupled to the station-
ary handle by means of a third pivot (148). The actuation
rod (128) and the operating lever (124) are prevented
from passing beyond alignment of the first (126), second
(130) and third (148) pivots during clamping.
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Description

[0001] The present invention relates to an adjustable
locking pliers of the type that allow a strong clamping
force to be exerted for a long period of time, without in-
tervention from the operator, on an object, or, more fre-
quently, on two objects which need to be held together.
[0002] Patent publication number FR1100105 disclos-
es a robust design of adjustable locking pliers which has
been in production for approximately sixty years with only
relatively minor modifications. A side elevation view of
this type of locking pliers described with reference to Fig-
ures 1 and 2.
[0003] The locking pliers 2 is flat in overall shape and
consist of an upper stationary assembly 4 and a lower
movable assembly 6. The stationary assembly 4 is elon-
gate with a front end part constituting a stationary jaw 8,
a rear end part constituting a stationary handle 10, and
an intermediate connecting part 12. The rear end 10 and
the intermediate connecting 12 parts are formed of sheet
metal formed in a generally U-shaped cross-section. The
movable assembly 6 comprises a generally V-shaped
movable jaw 14 and a latch lock mechanism 16 equipped
with an adjusting device 18. The rear upper vertex of the
movable jaw is coupled to the stationary assembly via a
trunion in the form of a dowel 20. The dowel is contained
within a notched track 22 in the intermediate connecting
part 12.
[0004] The latch lock mechanism 16 comprises an op-
erating lever 24, the front end of which is coupled to the
lower vertex of the movable jaw 14 by a first pivot 26.
The midpoint of the operating lever is coupled to one end
of an actuation rod 28 by a second pivot 30. The rear end
of the operating lever 24 is coupled to a locking lever 32
by a cam pivot 34. The locking lever has a curved cam
face 36 and an abutment face 38, both proximal the cam
pivot 34. The free end of the locking lever 32 is manually
pivotable toward the handle 10, in the direction of arrow
A, and away from the handle 10, in the direction of arrow
B.
[0005] The adjustment device 18 comprises a cylindri-
cal knurled nut 40 and a screw 42 which passes through
the nut. The nut is mounted in a recess 44 in the handle
10 so that it can be manually rotated whilst being inca-
pable of translational movement relative to the handle
10. The rear end of the screw 42 passes, able to rotate
freely, through a clevis piece 46 which is coupled to the
other end of the actuation rod 28 by a third pivot 48. Ro-
tation of the knurled nut 40 causes forward or rearward
translation of the screw 42, and the latch lock mechanism
16 coupled thereto, to pivot the movable jaw 6 about the
dowel 20 to perform fine adjustment of the jaws’ gripping
capacity.
[0006] The notched track 22 is in the form of a pair of
identical mutually aligned notched windows 22 through
the opposite sheet-metal sides of the intermediate con-
necting part 12. Each window 22 has, on a forward facing
side, a series of four notches 50a-50d. Each pair of mu-

tually aligned notches 50a-50d is suitable for cradling the
dowel 20 when the latch lock mechanism 16 is clamped.
When the latch lock mechanism 16 is unclamped, the
dowel 20 is movable between the notches 50a-50d to
perform coarse adjustment of the jaws’ gripping capacity.
[0007] The locking pliers of FR1100105 has a traction
spring (feature reference 11 in FR1100105) which is in
tension between the stationary jaw’s nose and an eyelet
just behind the upper vertex of the movable to jaw. In a
departure from this arrangement, but performing basical-
ly the same role, the version of locking pliers of Figures
1 and 2 which is currently on sale has a compression
spring 52 which is bent in a U-shape between a pin 54
inside the handle 10 and an eyelet 56 behind the upper
vertex of the movable jaw 14. The compression spring
52 tends to straighten and, in doing so, urges the eyelet
56 upwards and forwards with a force in the direction of
arrow C which is approximately an extension of an im-
aginary line between the pin 54 and the eyelet 56. The
eyelet 56 and the movable jaw 14 are biased to rotate
about the dowel 20 in an anti-clockwise direction away
from the stationary jaw 8. When the latch lock mechanism
16 is unclamped, anti-clockwise rotation of the movable
jaw 14 is permitted and the compression spring 52 moves
the movable jaw 14 to cause the jaws 8,14 to open and
the first pivot 26 to move rearward. The dowel 20 is also
biased to remain seated in one of the notches 50a-50d
by a forward component D of the force C of the compres-
sion spring 52 acting on the eyelet 56. This positively
engages the dowel 20 with one of the notches 50a-50d
unless, or until, overridden by an operator. To make
cause adjustment of the gripping capacity of the jaws
8,14, the operator pulls on the movable jaw 14 against
the compression spring 52 in the opposite direction to
force D and shifts the dowel 20 from one notch 50a-50d
to another notch,
[0008] In use, an object is inserted between the jaws
8,14 and coarse and/or fine adjustment of the jaws’ grip-
ping capacity is performed until the object is nearly, or
lightly, held between the movable 6 and the stationary 8
jaws.
[0009] Referring in particular to Figure 1, when the
locking lever 32 is pivoted towards the handle 10 (in the
direction of arrow A) the abutment face 38 contacts the
operating lever 24 to cause the two levers 24,32 to pivot
together until the cam face 36 contacts the actuation rod
28. The second pivot 30 is caused to cross an imaginary
line IL between first 26 and third 48 pivots to the same
side as the handle 10 whence the latch lock mechanism
16 is in a locked position, in the manner of an over-centre
device, with the movable jaw 6 firmly clamping an object
against the stationary jaw 8.
[0010] Referring to Figures 1 and 2, when the locking
lever 32 pivots away from the handle 10 (in the direction
of arrow B) the cam face 36 slides against the actuation
rod 28 and, in doing so, gradually forces the two levers
24, 32 to pivot away from the actuation rod 28. The sec-
ond pivot 30 is caused to cross the imaginary line IL be-
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tween first 26 and third 48 pivots to the opposite side to
the handle 10 whence the latch lock mechanism 16 has
moved into an unlocked position with the movable jaw
14 freely rotatable about the dowel 20 and the dowel 20
being movable between notches 50a-50d. The object is
released from between the movable 6 and the stationary
8 jaws.
[0011] Whilst the locking pliers of FR1100105 are re-
nowned for being robust, they can be difficult to unlock
from a tightly clamped object. To unlock the locking pliers
2, the locking lever 32 is rotated away from the handle
10 in the direction of arrow B. There is no restraint to the
first 90 degrees of the locking lever’s arc of rotation which
makes it hard to control, especially when suddenly re-
leasing a high load from between the jaws 8,14. To pro-
tect the operator’s hands from such an unrestrained ex-
plosive release of energy, a blow to the locking lever from
a mallet can be used to unlock the locking pliers. How-
ever, this can also damage the locking pliers.
[0012] The traction spring 11 of FR1100105, or the
compression spring 52 in of the pliers 2 shown in Figures
1 and 2, is suitably stiff to reliably pivot the jaws 8,14
apart when the latch lock mechanism 16 is unclamped.
A stiff spring may benefit automatic opening of the jaws,
but it can be problematic when adjusting the jaws’ 8,14
gripping capacity. Due to the location of the eyelet 56 in
close proximity to the dowel 20, most of the force C used
to pivot the movable jaw 14 is also used to bias the dowel
20 towards the notches 50a-50d. The force C required
to rotate the movable jaw 14 about the dowel 20 is sig-
nificantly greater than the force normally needed to seat
the dowel 20 in a notch 50a-50d. The force D is a major
component of force C which makes it overly strong for
seating the dowel 20, but the need to rotate the movable
jaw 14 is a priority. This makes it difficult to adjust the
gripping capacity of the jaws 8,14. The operator must
grasp the movable jaw 14 and overcome force D before
the dowel 20 may be shifted between notches 50a-50d.
The movable jaw 14 is designed for gripping an object
rather than manipulation. Inevitably, the operator wres-
tles with the movable jaw 14 to shift the dowel 20 from
one notch to another. The array of serrations on the inside
of the movable jaw can be uncomfortable to hold.
[0013] Other manufacturers have made locking pliers
similar to those disclosed FR1100105 albeit with a mod-
ification to the locking lever so that its operational direc-
tion is reversed. To unlock such locking pliers, the locking
lever is rotated towards the handle. This limits the locking
lever’s arc of rotation and introduces enough control to
render a blow from a mallet unnecessary.
[0014] Patent publication number US6227080 disclos-
es another design of locking pliers which has been in
production for nearly twenty years. Like the locking pliers
of FR1100105, the locking pliers of US6227080 are flat
in overall shape and consist of a stationary assembly and
a movable assembly. The stationary assembly compris-
es a front end part constituting a stationary jaw, a rear
end part constituting a stationary handle and an interme-

diate connecting part. The movable assembly comprises
a movable jaw and a latch lock mechanism equipped with
an adjusting device.
[0015] The latch lock mechanism comprises an oper-
ating lever, the front end of which is coupled to the mov-
able jaw by a first pivot. The midpoint of the operating
lever is coupled to one end of an actuation rod by a sec-
ond pivot. The rear end of the operating lever is elongate
and forms a second movable handle situated beneath
the stationary handle. The rear end of the actuation rod
is coupled, via a third pivot, to a clevis piece, which is
part of the adjusting device.
[0016] The adjusting device comprises a nut fixed in
the handle, a screw which passes through the nut, and
an operating knob. The front end of the screw passes,
able to rotate freely, through the clevis piece. The rear
end of the screw is coupled to rotate with the operating
knob whilst being capable of translational movement
along the longitudinal axis of the screw and relative to
the operating knob. The operating knob is mounted so
that it can be rotated, but is incapable of translational
movement, at the rear end of the handle. Rotation of the
operating knob adjusts the position of the third pivot in
relation to the stationary assembly to perform adjustment
of the jaws’ gripping capacity.
[0017] The front end of the actuation rod has an en-
gagement tooth, the front face of which forms an upper
arc of a circle that is centered on the second pivot, a
lower arc of a circle of smaller radius, and a radial face
facing downwards and connecting the upper and lower
radial arcs. The radial face, which constitutes an engage-
ment face, is extends substantially radially with respect
to the second pivot.
[0018] The latch lock mechanism comprises a lock-
ing/unlocking catch coupled to the operating lever by an
axis close to the second pivot. On its inner side, pointing
towards the stationary handle, the catch has a recess
delimited at the top by an upper triangular tooth which
forms an engagement tooth and at the bottom by a lower
triangular stop tooth. The upper edge of the stop tooth is
radial with respect to the catch’s axis.
[0019] The latch lock mechanism also comprises a
traction spring hooked under tension between the first
pivot and a point on the actuation rod near to the third
pivot. The catch is biased to rotate in a clockwise direction
about its axis either by its own second spring a torsion
spring protruding from one end of the traction spring. The
catch forms a trigger which protrudes slightly from the
movable handle.
[0020] In use, an object is inserted between the jaws
and adjustment of the jaws’ gripping capacity is per-
formed until the object is nearly, or lightly, held between
the movable and stationary jaws.
[0021] The spring urges the first and third pivots to-
gether to pivot the jaws open and move the handles apart
until the face of the actuation rod is resting against the
upper edge of the stop tooth.
[0022] In order to grip an object, the operator pulls the
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handles together while the jaws close and the angle en-
closed by the first, second and third pivot points gradually
widens, thus tensioning the spring until the object is
gripped. At the same time, the tip of the actuation rod’s
tooth moves closer to that of the catch’s tooth. By con-
tinuing to move the two handles closer together, the op-
erator eventually increases the angle enclosed by the
first, second and third pivot points until catch’s tooth snap-
fastens under the actuation rod’s tooth. The second pivot
point does not cross an imaginary line between the first
and the third pivot points and the angle enclosed by the
first, second and third pivot points does not quite reach
180 degrees. The stresses due to clamping tend to move
the second pivot away from the imaginary line but the tip
of the catch’s tooth abuts the surface of actuation rod’s
tooth to prevent this. The locking pliers have reached a
stable clamped position, the latch lock mechanism is in
a locked position, and the trigger protrudes further un-
derneath the movable handle.
[0023] In order to release the object, the operator
brings their handles slightly closer together and presses
on the trigger. This disengages the catch’s tooth from the
actuation rod’s tooth so that the movable handle may be
released to allow the jaws open under the bias the spring.
The elastic energy stored up upon clamping is released
while the operator is gripping the handles tightly. This
prevents an explosive reaction to the hands.
[0024] According to the present invention, there is pro-
vided locking pliers comprising: a stationary assembly
having an elongated overall shape, wherein a rear end
of the stationary assembly forms a stationary handle and
a front end of the stationary assembly forms a stationary
jaw; a movable assembly having an operating lever and
a movable jaw, wherein the movable jaw is pivotally cou-
pled to the stationary assembly by a jaw axis to enable
clamping of an object between the movable and station-
ary jaws and wherein the operating lever has a front end
that is pivotally coupled to the movable jaw by a first pivot
and the operating lever has a rear end that forms a mov-
able handle; a spring for biasing rotation of the movable
jaw about the jaw axis away from the stationary jaw; and
an actuation rod having a front end pivotally coupled to
the operating lever by a second pivot part way along the
operating lever and a rear end pivotally coupled to the
stationary handle by means of a third pivot and wherein
the actuation rod and a portion of the operating lever that
extends between the first and the second pivots defines
a latch lock mechanism, wherein the actuation rod and
the operating lever each have abutment means and
wherein the abutment means are mutually aligned to stop
the latch lock mechanism from passing beyond a point
of alignment of the first, second and third pivots upon
movement of the movable handle toward the stationary
handle during clamping, wherein the actuation rod and
the operating lever each have a respective clamping re-
liefs and wherein the clamping reliefs are mutually
aligned to engage before the abutment means of the ac-
tuation rod and the operating lever operates to stop the

latch lock mechanism from moving beyond the point of
alignment of the first, second and third pivots, wherein
the clamping relief of the operating lever is coupled to a
trigger for disengaging the clamping reliefs and wherein
the trigger is manually operable by an operator upon ex-
erting a clamping force on the movable handle, and
wherein the jaw axis on one of the movable jaw and sta-
tionary assembly is selectively displaceable in relation to
other of the movable jaw and stationary assembly for
moving the stationary and the movable jaw closer togeth-
er or further apart.
[0025] The locking pliers of the present invention has
increased gripping capacity, like the adjustable locking
pliers of FR1100105, and avoids an explosive reaction
to the hands from elastic energy stored up upon clamp-
ing, like the locking pliers of US6227080. The latch lock
mechanism does not pass beyond the point of alignment
of the first, second and third pivots. So, the spring may
be connected between the first and second pivots where
it naturally biases the movable jaw to pivot about the jaw
axis, and automatically open the jaws when unclamped,
without risk of inverting operation of the lock mechanism.
Anchoring the spring to the first pivot dispenses with any
need of an additional anchoring point, like the eyelet of
the pliers of FR1100105. Advantageously, this also dis-
penses with an overly stiff forward biasing force like that
exerted by the traction spring of the pliers of FR1100105
and experienced whenever an operator wishes to make
coarse adjustment of the jaws’ gripping capacity. The jaw
axis of the present invention is more freely displaceable
to alter the locking pliers’ gripping capacity. The spring
may be optimized solely for the purpose of release of the
latch lock mechanism and rotation of the movable jaw
about the jaw axis.
[0026] Preferably, the jaw axis on the one of the mov-
able jaw and stationary assembly is displaceable be-
tween a plurality of jaw axis supports on the other of the
movable jaw and stationary assembly and wherein each
jaw axis support is shaped to support the jaw axis during
clamping. Each jaw axis support provides a discrete set-
ting in the range of jaw gripping capacities. Engagement
between the jaw axis and a jaw axis support provides
tactile feedback to the operator.
[0027] Preferably, the locking pliers comprises a sec-
ond spring for biasing the jaw axis towards the jaw axis
supports. The second spring may assist engagement be-
tween the jaw axis and jaw axis supports. Displacement
of the jaw axis from one jaw axis support to another nor-
mally only occurs when positively selected by the oper-
ator. The biasing force of the second spring may be op-
timized for this purpose.
[0028] Preferably, the jaw axis is on the movable jaw
and the jaw axis supports are on the stationary assembly.
This provides a compact design of locking pliers. The jaw
axis may be located on the top, or apex, of the movable
jaw and be displaceable within a range jaw axis supports
defined by the body of the stationary assembly, for ex-
ample.
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[0029] Preferably, each jaw axis support is a notch and
wherein the notches are connected by a track. A track
with notches may be formed in sheet metal or machined
into a solid material. This facilitates a wide variety of
choices of material.
[0030] Preferably, the track is orientated to resist
movement of the jaw axis between the notches. For ex-
ample, the track may be inclined with respect to latch
lock mechanism so as to frustrate unintentional displace-
ment of the jaw axis from a notch.
[0031] Preferably, a side of the track is shaped to fa-
cilitate movement of the jaw axis between the notches.
For example, the side may be smooth facilitate intentional
displacement of the jaw axis between notches.
[0032] Preferably, the movable jaw is slidable between
opposite sides of the stationary assembly and wherein
the track comprises a pair of mutually aligned notched
windows each notched window being in a respective op-
posite side of the stationary assembly. The notched win-
dows are easily formed in sheet metal like that which may
be used for a U-shaped upper stationary assembly. The
opposite sides of the stationary assembly provide an in-
ner channel to guide the movable jaw and an exterior
that may be comfortably gripped by an operator.
[0033] Preferably, the locking pliers further comprises
a third spring tending to bias the clamping relief of the
trigger towards engagement with the clamping relief of
the actuation rod. The third spring provides automatic
operation of the latch lock mechanism.
[0034] Preferably, the clamping relief of the trigger
comprises a first tooth and the clamping relief of the ac-
tuation rod comprises a second tooth.
[0035] Preferably, the trigger is immobilized with re-
spect to the operating lever in all positions of the latch
lock mechanism other than the engagement position of
the first and second teeth. This provides smooth opera-
tion of the latch lock mechanism.
[0036] Preferably, the trigger is pivotally mounted on
the operating lever. This provides reliable and ergonomic
operation with minimum moving parts.
[0037] Preferably, the third pivot point is adjustable
along a length of the stationary handle. This may provide
an additional means of adjustment to the gripping capac-
ity of the jaws.
[0038] The present invention will now be described in
more detail with reference to the following drawings of
which:

Figure 3 shows a perspective view of the locking
pliers of the present invention;
Figure 4 shows an exploded view of the components
of the locking pliers of Figure 3;
Figure 5 shows a side cross-sectional view of the
locking pliers of Figure 3 in a locked position;
Figure 6 shows detail VI of Figure 5;
Figure 7 shows a side cross-sectional view of the
locking pliers of Figure 3 in an unlocked position;
Figure 8 shows detail VIII of Figure 7;

Figure 9 shows detail IX of Figure 5; and
Figure 10 shows detail X of Figure 7.

[0039] Referring to Figures 3 to 10, there is shown a
locking pliers 102 which is flat in overall shape and con-
sists of an upper stationary assembly 104 and a lower
movable assembly 106.
[0040] The stationary assembly 104 is elongate with a
front end part constituting a stationary jaw 108, a rear
end part constituting a stationary handle 110, and an in-
termediate connecting part 112. The rear end 110 and
the intermediate connecting 112 parts are formed of
sheet metal shaped in a generally U-shaped cross-sec-
tion. The stationary jaw 108 is formed of metal with an
array of serrations 109 on its inside for gripping an object.
The stationary jaw 108 is fastened to the intermediate
connecting part 112 by a pair of rivets 113a, 113b.
[0041] The movable assembly 106 comprises a gen-
erally V-shaped movable jaw 114 and a latch lock mech-
anism 116 equipped with an adjusting device 118. The
movable jaw 114 is formed of metal with an array of ser-
rations 119 on its inside for gripping an object. The rear
upper vertex of the movable jaw 114 is coupled to the
stationary assembly 104 via a dowel 120. The dowel 120
is contained within a notched track 122 in the intermedi-
ate connecting part 112.
[0042] The latch lock mechanism 116 comprises an
operating lever 124, the front end of which is coupled to
the lower vertex of the movable jaw 114 by a first pivot
126 formed by a first axle. The midpoint of the operating
lever 124 is coupled to the front end of an actuation rod
128 by a second pivot 130 formed by a second axle. The
rear end of the operating lever 124 is elongate and forms
a second, movable handle 132 situated underneath the
stationary handle 110. Referring in particular to Figure
3, the movable handle 132 is manually pivotable toward
the stationary handle 110, in the direction of arrow A, and
away from the handle 10, in the direction of arrow B.
[0043] The adjustment device 118 comprises a knurled
cylinder 140 fixed around a threaded nut 141 and a screw
142 which passes through the nut 141. The cylinder 140
and the nut 141 are coaxial with a longitudinal axis 143
of the screw 142. The cylinder 140 is accommodated in
a recess 144 in the handle 110 opening towards the top
of the handle 110. The nut 141 is axially offset in relation
to the cylinder 140 so that a front portion 141a of the nut
141 protrudes from the front end of the cylinder 140. The
front portion 141a protrudes beyond the recess 144 and
inside the stationary handle 110. The handle 110 acts as
a collar about the front portion 141a which retains the
cylinder 140 and the nut 141 within the recess 144 should
the nut 141 ever threadingly disengage from the screw
142. The rear end of the cylinder 140 has an internal
diameter restriction 140a which abuts the rear end of the
nut 141. The restriction 140a prevents the nut 141 from
withdrawing further rearwardly inside the cylinder 140.
[0044] The cylinder 140 is accessible through the re-
cess 144. The cylinder 140 and the nut 141 can be man-
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ually rotated about the longitudinal axis 143 of the screw
142 whilst being held captive in the recess 144 of the
stationary handle 110 and being prevented from trans-
lational movement relative to the stationary handle 110.
The rear end of the screw 142 passes, able to rotate
freely, through the clevis piece 146 which is coupled to
the rear end of the actuation rod 128 by a third pivot 148.
Rotation of the knurled cylinder 140 and the nut 141 caus-
es forward or backward translation of the screw 142, and
the latch lock mechanism 116 coupled thereto, to pivot
the movable jaw 114 about the first pivot 126 to perform
fine adjustment of the jaws’ gripping capacity.
[0045] The notched track 122 is a pair of identical mu-
tually aligned notched windows 122a,122b each window
passing through an opposite side faces of the U-shaped
intermediate connecting part 112. Each window
122a,112b has, on a front side facing the jaws 108,114,
a series of five notches 150a-150e. There may be at least
two notches depending on how wide the jaws are de-
signed to open from each other. Each pair of mutually
aligned notches 150a-150e is suitable for supporting and
cradling the dowel 120 when jaws are clamped and the
latch lock mechanism 116 is in a locked position. When
the jaws are unclamped and the latch lock mechanism
116 is in an unlocked position, the dowel 120 is slideable
between notches 150a-150d to perform coarse adjust-
ment of the jaws’ gripping capacity.
[0046] The front end of the actuation rod 128 has a
engagement tooth 152, the front face of which forms an
upper arc 154 of a circle that is centered on the second
pivot 130, a lower arc 156 of a circle of smaller radius
also centered on the second pivot 130, and a radial face
158 which connects the two arcs 154,156. The radial face
158, which constitutes an engagement face, extends
substantially radial with respect to the second pivot 130.
[0047] The latch lock mechanism 116 also comprises
a locking/unlocking catch 160 coupled to the operating
lever 124 by an axle 162 located close to the second
pivot 130. On its inner side, facing upwards towards the
stationary handle 110, the catch 160 has a recess 164
delimited at the top by an upper triangular engagement
tooth 166 and at the bottom by a lower triangular stop
tooth 168. The upper face 169 of the stop tooth 168,
which constitutes a stop face, extends substantially radial
with respect to the axis of rotation of the axle 162.
[0048] The latch lock mechanism 116 comprises a
traction spring 170 hooked under tension between a fin-
ger 172 on the operating lever 124 (located just behind
the first pivot 126) and an eyelet 174 in the actuation rod
128 (located just above the second pivot 130).
[0049] The latch lock mechanism 116 comprises a
double torsion spring 176 mounted upon the axle 162
and fixed to the catch 160. A protruding part 176a of the
double torsion spring 176 acts upon the operating lever
124 such that the catch 160 is biased by the double tor-
sion spring 176 to rotate in a clockwise direction E about
the axle 162, as is shown in Figure 6. The catch 160
forms a trigger which protrudes slightly from the movable

handle 132.
[0050] The latch lock mechanism 116 comprises a sin-
gle torsion spring 178 the rear end 178a of which is
mounted upon a finger 180 on the intermediate connect-
ing part 112. A middle coil 178b of the single torsion spring
178 is unattached. A forward protruding part 178c of the
single torsion spring 176 acts upon the dowel 120 such
that the dowel 120 is biased by the single torsion spring
178 in a generally forward direction of arrow F, as is
shown in Figure 5. The forward bias of the single torsion
spring 178 is only just enough to reliably retain the dowel
120 in a notch 150a-150e when the jaws are unclamped.
[0051] When the locking pliers 102 is not in use, tension
in the traction spring 170 pulls the second pivot 130 away
from an imaginary line IL between the first 126 and third
148 pivots. This reduces the distance between the first
126 and third 148 pivots which causes the movable jaw
132 to pivot about the dowel 120 (in the anti-clockwise
direction of arrow G) away from the stationary jaw 108
and the movable handle 132 to pivot about the first pivot
126 (in the direction of arrow B) towards the stationary
handle 110. It also causes a reduction in a locking angle
α enclosed by the first 126, second 130 and third 148
pivots. The jaws 108,114 are either in, or moving towards,
an open position like that shown in Figure 7. The radial
face 158 of the actuation rod’s engagement tooth 152
rests against the stop face 169 of the catch’s stop tooth
168 and the catch’s engagement tooth 166 rests against
the upper arc 154 of the front face of the actuation rod
128, as is shown in Figure 8. This prevents the two han-
dles 110,132 from moving further apart from one another.
[0052] The lower part of the catch 160 forms a trigger
which protrudes slightly beneath the movable handle
132. When the locking pliers 102 are in use, the operator,
using all four fingers, begins to pull the movable handle
132 closer to the stationary handle 110 (in the direction
of arrow direction A) which is wedged firmly in the palm
of the operator’s hand. The second pivot 130 moves to-
wards the imaginary line IL between the first 126 and
third 148 pivots. This increases the distance between the
first 126 and third 148 pivots which causes the movable
jaw 132 to pivot about the dowel 120 (in the clockwise
direction of arrow H) towards the stationary jaw 108 and
the movable handle 132 to pivot about the first pivot 126
(in the direction of arrow A) towards the stationary handle
110. The locking angle α gradually widens, and the mov-
able jaw 114 rotates about the dowel 120. Thus, the jaws
108,114 move towards a closed position like that shown
in Figure 5 and begin to clamp an object. Tension in the
traction spring 170 gradually increases. At the same time,
the tip of the actuation rod’s engagement tooth 152
moves closer to that of the catch’s engagement tooth 166
while contact between the tip of the catch’s engagement
tooth 166 and the upper arc 154 of actuation rod’s en-
gagement tooth 152 and between the tip of the catch’s
stop tooth 168 and the actuation rod’s lower arc 156 is
sustained by the bias of the torsion spring 176, as is
shown in detail by Figure 8. Throughout this movement,
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the catch 160 is immobilized with respect to the movable
handle 132 so that the trigger may form a purchase for
the operator’s index finger.
[0053] By continuing to move the two handles 110,132
closer together, the operator firmly clamps the object be-
tween the jaws 108,114 and slightly increases the locking
angle α to a degree at which the actuation rod’s engage-
ment tooth 152 snap-fastens behind the catch’s engage-
ment tooth 166, as is best shown in detail by figure 6.
The upper face of the catch’s engagement tooth 166 is
substantially radial with respect to the second pivot 130.
Stresses due to clamping plus tension in the traction
spring 170 tend to reduce the locking angle α. However,
the tip of the catch’s engagement tooth 166 abuts the
actuation rod’s radial face 158 to prevent a reduction of
the locking angle α. The locking pliers 102 has now
reached a stable clamped position. The centre of the sec-
ond pivot 130 has not passed the imaginary line IL be-
tween the first 126 and the third 148 pivots. The locking
angle α is slightly less than 180 degrees. Typically the
locking angle α is in the order of 170 to 175 degrees. In
this position, the trigger protrudes further beneath the
movable handle 132. The snap-fastening can be felt by
the operator’s index finger.
[0054] The double torsion spring 176 urges the catch
160 to pivot in a clockwise direction E about the axle 162.
The engagement teeth 152,166 abut each another with
a force which is substantially perpendicular to the imag-
inary line IL between the first 126 and third 148 pivots. If
the operator pulls the two handles 110,132 even closer
together, the movable handle’s abutment point 184 will
move into abutment with the actuation rod’s abutment
point 182 before the second pivot 130 passes the imag-
inary line IL between the first 126 and the third 148 pivots.
This guarantees that the second pivot 130 never passes
the imaginary line IL. Once the operator releases the
movable handle 132, the locking pliers 102 adopts the
stable clamped position under the bias of the traction
spring 170. The lock mechanism 116 exerts a locking
force LF in a clockwise direction about the dowel 120
which is counteracted by a clamping force CF between
the jaws 108,114.
[0055] To release the object clamped between the jaws
108,114, the operator takes hold of the locking pliers 102,
pulls the handles 110,132 slightly closer together until
the movable handle’s abutment point 184 moves into
abutment with the actuation rod’s abutment point 182.
The operator presses a finger on the trigger 160 to dis-
engage the engagement teeth 152,166 and then releas-
es the movable handle 132 to allow the jaws 108,114 to
open automatically. This opening is caused by tension
in the traction spring 170 which tends to pull the first 126
and third 148 pivots together, push the second pivot 130
away from the imaginary line IL and rotate the movable
jaw 114 away from the stationary jaw 108 in the anti-
clockwise direction of arrow G. The most wide-open po-
sition is delimited by abutment between the catch’s stop
tooth 168 and the actuation rod’s radial tooth 158.

[0056] Thus, the elastic energy stored up upon clamp-
ing is released while the operator retains firm grip and
control of the handles 110,132 and this helps to reduce,
or even avoid, an explosive reaction to the hand.
[0057] Referring in particular to Figure 5, when the sta-
tionary 110 and movable 132 handles are moved togeth-
er, the operating lever 124 and actuation rod 128 abut at
their mutual abutment points 184,186 and rotate a small
distance in unison in the anti-clockwise direction of arrow
A about the third pivot 148. With the present invention,
the single torsion spring 178 only lightly urges forward
movement of the dowel 120 towards the notches 150a-
150e in the direction of arrow F. The dowel may be un-
seated from a notch and moved downwardly simply by
an operator pulling the stationary 110 and movable 132
handles together and, in doing so, overcoming the bias
of the single torsion spring 178. Also, with the present
invention, the dowel 120 may be unseated, and moved
in an upward direction, simply by the operator squeezing
the stationary 108 and movable 114 jaws together and,
again, overcoming the bias of the single torsion spring
178.
[0058] Referring to Figure 9, each notched window
122a, 122b in opposite sides of the intermediate con-
necting part 112 of the stationary assembly 104 is a gen-
erally elongate channel with one straight side opposite
its notches 150a-150e. The straight side assists sliding
movement of the dowel between notches when the jaws
are unclamped. The dowel 120 is the axis of the movable
jaw 114 which, as mentioned above, acts as a trunion.
The dowel is supported by the notches 150a-150e which
are shaped to resist lateral displacement of the dowel
between the notches whether the jaws 108,114 be
clamped or unclamped. For example, when the jaws are
unclamped, the single torsion spring 178 exerts force F
on the dowel 120 which is directed towards the notches
150a-150e which support the dowel 120. Even if the sin-
gle torsion spring 178 were absent, which is an option,
the notched windows 122a, 122b are inclined forwardly
so that notches 150a-150e would tend to support the
dowel 120. When the jaws 108,114 are clamped, the
force F’ produced on the dowel 120 by a combination of
the clamping force CF and the locking force LF is also
directed towards the notches 150a-150e.
[0059] The components of the locking pliers 102 can
be made of cut, stamped, pressed then assembled sheet
metal. The locking pliers 102 are often used for bringing
together metal objects and holding them with a view to
welding them.

Claims

1. A locking pliers (102) comprising:

a stationary assembly (104) having an elongat-
ed overall shape, wherein a rear end of the sta-
tionary assembly forms a stationary handle
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(110) and a front end of the stationary assembly
forms a stationary jaw (108);
a movable assembly (106) having an operating
lever (124) and a movable jaw (114), wherein
the movable jaw is pivotally coupled to the sta-
tionary assembly (104) by a jaw axis (120) to
enable clamping of an object between the mov-
able (114) and stationary (108) jaws and where-
in the operating lever (124) has a front end that
is pivotally coupled to the movable jaw by a first
pivot (126) and the operating lever has a rear
end that forms a movable handle (132);
a spring (170) for biasing rotation of the movable
jaw (114) about the jaw axis (130) away from
the stationary jaw (108); and
an actuation rod (128) having a front end pivot-
ally coupled to the operating lever (124) by a
second pivot (130) part way along the operating
lever and a rear end pivotally coupled to the sta-
tionary handle by means of a third pivot (148)
and wherein the actuation rod (128) and a por-
tion of the operating lever (124) that extends be-
tween the first (126) and the second (130) pivots
defines a latch lock mechanism (116),
wherein the actuation rod (128) and the operat-
ing lever (124) each have abutment means and
wherein the abutment means are mutually
aligned to stop the latch lock mechanism (116)
from passing beyond a point of alignment of the
first (126), second (130) and third (148) pivots
upon movement of the movable handle (132)
toward the stationary handle (110) during
clamping,
wherein the actuation rod (128) and the operat-
ing lever (124) each have a respective clamping
reliefs (166,152) and wherein the clamping re-
liefs are mutually aligned to engage before the
abutment means of the actuation rod (128) and
the operating lever (124) operates to stop the
latch lock mechanism (116) from moving be-
yond the point of alignment of the first (126),
second (130) and third (148) pivots,
wherein the clamping relief (166) of the operat-
ing lever (124) is coupled to a trigger (160) for
disengaging the clamping reliefs (152,166) and
wherein the trigger (160) is manually operable
by an operator upon exerting a clamping force
on the movable handle,
characterized in that the jaw axis (120) on one
of the movable jaw (114) and stationary assem-
bly (104) is selectively displaceable in relation
to other of the movable jaw (114) and stationary
assembly (104) for moving the stationary jaw
(108) and the movable jaw closer together or
further apart.

2. The locking pliers (102) as claimed in claim 1, where-
in the jaw axis (120) on the one of the movable jaw

(114) and stationary assembly (104) is displaceable
between a plurality of jaw axis supports (150a-150e)
on the other of the movable jaw and stationary as-
sembly (104) and wherein each jaw axis support is
shaped to support the jaw axis (120) during clamp-
ing.

3. The locking pliers (102) as claimed in claim 2, where-
in the locking pliers (102) comprises a second spring
(178) for biasing the jaw axis (120) towards the jaw
axis supports (150a-150e).

4. The locking pliers (102) as claimed in either one of
claims 2 or 3, wherein the jaw axis (120) is on the
movable jaw (114) and the jaw axis supports (150a-
150e) are on the stationary assembly (104).

5. The locking pliers (102) as claimed in any one of
claims 2 to 4, wherein each jaw axis support is a
notch (150a-150e) and wherein the notches (150a-
150e) are connected by a track (122).

6. The locking pliers (102) as claimed in claim 5, where-
in the track (122) is orientated to resist movement of
the jaw axis (120) between the notches (150a-150e).

7. The locking pliers (102) as claimed in claim 6, where-
in a side of the track (122) is shaped to facilitate
movement of the jaw axis (120) between the notches
(150a-150e).

8. The locking pliers (102) as claimed in any one of
claims 5 to 7, wherein the movable jaw (114) is sli-
dable between opposite sides of the stationary as-
sembly (104) and wherein the track (122) comprises
a pair of mutually aligned notched windows
(122a,122b) each notched window being in a respec-
tive opposite side of the stationary assembly.

9. The locking pliers (102) as claimed in any one of the
previous claims, further comprising a third spring
(176) for biasing the clamping relief (166) of the trig-
ger (160) towards engagement with the clamping re-
lief (152) of the actuation rod (128).

10. The locking grips as claimed in claim 9, wherein the
clamping relief of the trigger (160) comprises a first
tooth (166) and the clamping relief of the actuation
rod (128) comprises a second tooth (152).

11. The locking grips as claimed in claim 10, wherein
the trigger (160) is immobilized with respect to the
operating lever (128) in all positions of the latch lock
mechanism (116) other than the engagement posi-
tion of the first (166) and second (152) teeth.

12. The locking pliers (102) as claimed in any one of the
previous claims, wherein the trigger (160) is pivotally
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mounted on the operating lever (124).

13. The locking pliers (102) as claimed in any one of the
previous claims, wherein the third pivot point is ad-
justable along a length of the stationary handle (110).
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