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(57) A pliers apparatus (1) comprises two arms (300,
400), two jaws (201, 202), a pivoting link (70) and a switch
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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The present invention relates to a pliers appa-
ratus and more specifically, a pliers apparatus that can
function as an all-in-one pliers, ratchet and clamping de-
vice.

SUMMARY OF THE INVENTION

[0002] The invention provides pliers apparatus as
specified in claim 1.
[0003] The invention also includes a pliers apparatus
as specified in claim 15.
[0004] In at least one embodiment said first jaw ele-
ment has a first contact surface. In at least one embod-
iment, at least a portion of said first contact surface com-
prises a plurality of teeth.
[0005] In at least one embodiment, said second jaw
element has a second contact surface. In at least one
embodiment, at least a portion of said second contact
surface comprises a plurality of teeth.
[0006] In at least one embodiment, there is at least one
shoe designed to assist in having said jaw elements close
parallel to one another to provide a tight grip. In at least
one embodiment said cam functions as a pawl catch. In
at least one embodiment, said cam is a roller. In at least
one embodiment, two sleeves are provided to cover said
handles.
[0007] In at least one embodiment, a pliers apparatus
comprises a first arm having opposing ends, a first end
of said first arm forming a first handle, a second end of
said first arm comprising a jaw element, said first arm
comprising a channel; a second arm having opposing
ends, a first end of said second arm forming a second
handle; a second jaw element pivot ally attached to a
portion of a second arm, said second arm comprising at
least one switch and at least one pawl; and at least one
strut having opposing ends, a first end of said strut is
pivotally attached to a portion of said second arm, a sec-
ond end of said strut has a cam, said cam is designed to
be fit within said channel of said first arm, said switch is
designed to be activated to thereby engage said pawl
with said strut so that it functions as a ratcheting device
and locks said first and second jaws, said switch is de-
signed to be deactivated to thereby allow said pawl to
disengage with said strut so that said apparatus functions
as pliers.
[0008] In at least one embodiment, a pliers apparatus
comprises a first arm having opposing ends, a first end
of said first arm forming a first handle, a second end of
said first arm comprising a jaw element, said first arm
further comprising an arc situated between said handle
and said first jaw element, said first arm comprising a
channel; a second arm having opposing ends, a first end

of said second arm forming a second handle; a second
jaw element pivot ally attached to a portion of a second
arm, said second arm comprising at least one switch and
at least one pawl; and at least one strut having opposing
ends, a first end being pivotally attached to a portion of
said second arm, a second end of said strut has a cam,
said cam is designed to be fit within said channel of said
first arm, said switch is designed to be activated to there-
by engage said pawl with said strut so that it functions
as a ratcheting device and locks said first and second
jaws, said switch is designed to be deactivated to thereby
allow said pawl to disengage with said strut so that said
apparatus functions as pliers, wherein said first and sec-
ond jaw elements are moved and contact one another
by squeezing said first and second handles.
[0009] In at least one embodiment a pliers apparatus
comprises: a first arm having opposing end portions, a
first of said end portions forming a first handle and a sec-
ond of said end portions comprising a first jaw element;
a second arm having opposing end portions, a first of
said end portions forming a second handle; a second jaw
element pivotally attached to said second arm; a switch
and a pawl mounted on said second arm; and a pivoting
link having a first end pivotally attached to said second
arm and having an arcuate flexure portion to allow limited
flexing of said pivoting link, wherein said switch is mov-
able to a first position to cause said pawl to engage said
pivoting link to lock said first and second jaw elements
and permit a ratcheting action and a second position to
allow said pawl to disengage the pivoting link to permit
free relative movement of said first and second arms.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] In order that the invention may be well under-
stood, some embodiments thereof, which are given by
way of example only, will now be described with reference
to the drawings, in which:

FIGURE 1 is a side perspective view of pliers appa-
ratus according to the invention shown in a closed
condition;
FIGURE 2 shows a partially cutaway view corre-
sponding to FIG. 1;
FIGURE 3 is a cutaway view of the fixed jaw of the
pliers apparatus;
FIGURE 4 is a cutaway showing internals of the pli-
ers apparatus;
FIGURE 5 is a view corresponding to FIG. 4 showing
another condition of the pliers apparatus;
FIGURE 6 is a side view of a pivoting link of the pliers
apparatus;
FIGURE 7 is a side view of the pliers apparatus en-
gaging a bolt;
FIGURE 8 is a view corresponding to FIG. 7 showing
a cutaway of the jaws;
FIGURE 9 is a side view of the pliers apparatus in
use as a clamping device;
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FIGURE 10 is a view corresponding to FIG. 9 with a
cutaway view of the moving handle;
FIGURE 11 is a perspective view of a moving jaw of
the pliers apparatus;
FIGURE 12 is a perspective view of two disassem-
bled elements of the moving jaw of FIG. 11;
FIGURE 13 is a perspective view of a fixed jaw of
the pliers apparatus;
FIGURE 14 is a perspective view of three disassem-
bled elements of the fixed jaw of FIG. 13; and
FIGURE 15 is illustrates attachment of the fixed jaw
elements of FIG. 14 to a first arm of the pliers appa-
ratus.

DETAILED DESCRIPTION

[0011] It is to be understood that the disclosed embod-
iments are merely examples and that the drawings are
not necessarily to scale. Some features shown in the
drawings may be exaggerated to show details of partic-
ular components. Therefore, specific structural and func-
tional details disclosed herein are not to be interpreted
as limiting, but merely as a basis for the claims and as a
representative basis disclosing the invention to those
skilled in the art.
[0012] FIGS. 1 and 2 illustrate an embodiment of a
pliers apparatus 1 when in a rest condition. The pliers
apparatus 1 comprises a first arm having opposing end
portions, a first of said end portions forming a first handle
300 and a second of said end portions comprising a first
jaw element 201. The first arm additionally comprises an
arcuate portion 310 disposed between the first jaw ele-
ment 201 and the first handle 300. The pliers apparatus
1 further comprises a second arm having opposing end
portions, a first of said end portions forming a second
handle 400. A second jaw element 202 is pivotally at-
tached to the second arm. A switch 501 and a pawl 505
are mounted on the second handle 400. The pliers ap-
paratus 1 further comprises a pivoting link 70 having op-
posing ends, the first of which is pivotally attached to the
second arm. The switch 501 is movable to a first position
to cause the pawl 505 to engage the pivoting link 70 to
lock the first and second jaws 201, 202 and permit a
ratcheting action of the pawl and a second position to
allow the pawl to disengage the pivoting link to permit
free relative movement of the first and second arms. In
the illustrated embodiment, the first jaw element 201 and
the first handle 300 comprise a fixed jaw and a fixed han-
dle and the second jaw element 202 and the second han-
dle 400 comprise a moving jaw and moving handle.
[0013] FIGS. 2 and 3 show a side view of the fixed jaw
201 with a section removed in order to illustrate one meth-
od of fixing the fixed jaw to a clamp bar portion 301 of
the first arm. The clamp bar portion 301 extends from the
fixed jaw 201 to the arcuate portion 310. The moving jaw
202 can move relative to the fixed jaw 201 by sliding
along the clamp bar portion 301. Although many differing
types of manufacture of the attachment components

could be utilised, the example shown is one in which parts
manufactured by Metal Injection Moulding (MIM) are
used. The free end of the clamp bar portion 301 is pro-
vided with an attachment portion in the form of a split
prong 306. The split prong 306 is fitted within an aperture
214 provided in the fixed jaw 201. On either side of the
aperture 214 the fixed jaw 201 defines abutment surfaces
215 that abut complementary abutment faces 305 of the
clamp bar portion 301 to locate the fixed jaw relative to
the clamp bar portion. The aperture 214 diverges slightly
in the direction away from the abutment faces 215, 305
and is configured such that when an appropriately angled
barbed wedge 216 is driven into a tapered gap 308 of
the split prong 306, the split prong 306 deforms into a
wedge shape that grips and fixes the fixed jaw 201 to
clamp bar portion 301 so that it is fixedly connected with
the fixed handle 300. The inner end of the tapered gap
308 has a circular profile 307 that is configured to prevent
the occurrence of stress fatigue that might otherwise oc-
cur during use.
[0014] The moving jaw 202 is pivotally connected to
an end region of the moving handle 400 by a pivot pin
60 (FIG. 1) that extends through axially aligned bores
205 provided in the moving jaw and moving handle.
[0015] The fixed and moving jaws 201, 202 are provid-
ed with respective pivoting grip members 207. In the il-
lustrated embodiment, the grip members 207 have a gen-
erally elliptical ridged gripping profile 208. As best seen
in FIG. 3, the grip members 207 are mounted on respec-
tive pivot pins 209 disposed in respective cavities 212
provided in the fixed and moving jaws 201, 202. The grip
members 207 are resiliently biased to the outward posi-
tion that is shown in FIGS. 1 to 3 by respective compres-
sion springs 210. The compression springs 210 are
mounted within respective bores 213 provided in the grip
members 207 and may engage the jaws 201, 202 via
optional push rods 211. The grip members 207 can rotate
around their pivot pins 209 under the influence of the
springs 210 so as to protrude from the cavities 212 as
shown, but can be easily urged into the corresponding
cavities 212 when required. The tolerance between the
pivot pins 209 and the pivot pin bores in which they are
received is chosen so as to ensure that when sufficient
force is applied to the gripping profile 208 of a grip mem-
ber 27, the force is substantially transmitted to the re-
spective jaw 201, 202 by the abutment of a radiussed
rear surface 218 of the grip member against a comple-
mentary radiussed surface 219 of the respective cavity
212. This ensures that the pivot pins 209 do not have to
support the loads applied to the jaws 201, 202 when the
pliers apparatus 1 is in use. This prevents the application
of undue forces to the pivot pin.
[0016] FIGS. 4 and 5 illustrate a switch mechanism
500. The switch mechanism 500 can be set to allow the
fixed and moving handles 300, 400 to move freely relative
to one another or locked in their last operated position.
[0017] The switch mechanism 500 comprises a switch,
or actuator, 501 that can be manually positioned in the
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required operative position. In the illustrated embodiment
the switch 501 includes a push rod 502 and an actuator
spring 503 that acts against the push rod. The push rod
502 is urged by the actuator spring 503 against the pawl
505, which functions as a swivelling locking member. The
push rod 502 engages in an actuation recess 509 defined
in the pawl 505. FIG. 4 illustrates the switch 501 in a
locking position in which the push rod 502 is pressed
against a locking portion, or side, 510 of the actuation
recess 509 to rotate the pawl 505 around its swivel axle
506 and bring the pawl teeth 508 brought into engage-
ment with the teeth of a toothed portion 71 of the pivoting
link 70. As the handles 300, 400 are moved towards one
another, or closed, the gripping force applied by the fixed
and moving jaws 201, 202 is progressively increased al-
lowing the operator to conveniently apply the correct grip-
ping force for the particular job encountered.
[0018] The switch 501 can be rotated from the locking
position shown in FIG. 4 to the unlocking position shown
in FIG. 5. When the switch 501 is rotated into the unlock-
ing position, the push rod 502 is pressed against an un-
locking portion, or side, 511 of the actuation recess 509
to rotate the pawl 505 to a position in which its teeth 508
are completely disengaged from the teeth of the toothed
portion 71. As the teeth of the toothed portion 71 and
pawl 505 have a sawtooth profile, the fixed and moving
handles 300, 400 need to be squeezed towards one an-
other to finally release the switch mechanism 500. This
provides a safety lock against accidental unlocking.
[0019] FIG. 7 illustrates the pliers apparatus 1 in a par-
tially activated condition in which the fixed and moving
handles 300, 400 have been closed, and optionally
locked, with the gripping profiles 208 of the grip members
207 engaging the periphery of a fastener 90 Depending
on the size/profile of the fastener 90, the grip members
207 protrude more of less out of their respective cavities
212 under the influence of the resilient biasing force pro-
vided by the compression springs 210 and engage the
surface of the fastener 90. When the pliers apparatus 1
is rotated in the drive D (clockwise as viewed in the draw-
ing) direction, the grip members 207 tighten against the
fastener 90 as the elliptical ridged gripping profiles 208
reduce the gap between the grip members 207. This im-
proves the grip on the fastener 90.
[0020] FIG. 8 shows the pliers apparatus 1 being ac-
tuated in the reverse (anticlockwise as viewed in the
drawing) direction in which the grip members 207 are
pressed into their cavities 212 by the fastener 90 pushing
against the force exerted by the springs 210. FIGS. 9 and
10 illustrate the pliers apparatus 1 in use as a clamping
device. There are myriad reasons for using the pliers
apparatus 1 as a clamping device, including clamping
and gripping in order to turn a fastener 90, especially a
worn or damaged one, to clamping two pieces of metal
93 together prior to welding them. A common failing in
prior art devices is that if, for whatever reason, the di-
mension of the part of the clamped object, or objects, on
which the clamping device acts reduces, even slightly,

the fixed grip imparted results in a failure to maintain a
grip on the object. In order to overcome this failing, the
pliers apparatus 1 deliberately incorporates an extremely
strong method of resiliently closing or further resiliently
locking the grip applied via the fixed and moving jaws
201, 202. In the illustrated example, the resilience that
provides this improved gripping is provided by the arcu-
ate portion 310 provided in the first arm between the fixed
handle 300 and clamp bar portion 301. In other examples,
the resilience may be incorporated into the pivoting link
70, or moving handle 400. The profile, material and thick-
ness of the resilient portion is carefully chosen in order
to provide a repeatable resilience with the least chance
of stress cracking during repeated use. The profile of the
resilient portion, such as the arcuate portion 310 is pref-
erably a slow curve or arc in the direction of the closing
handle 300, 400 force.
[0021] In the illustrated embodiment the arcuate por-
tion 310 arches in a direction generally away from the
moving handle 400. The arcuate portion 310 may have
an arc length in the range from about 40 degrees to about
140 degrees. In the illustrated embodiment the arc length
is the length of the arc between the clamp bar portion
301 and the fixed handle 300. The arcuate portion 310
may have a width in the radial direction thereof that is
from about 5% to about 80% thinner than the width of
the second end portion of the first arm, which in the illus-
trated embodiment is the fixed handle 300. The width is
the dimension in the plane of the drawing measured per-
pendicular to the length of the part.
[0022] Referring to FIGS. 4 and 5, in order to provide
a means of adjusting the clamping pressure exerted by
the fixed and moving jaws 201, 202, the pivoting link 70
is rotatable around the pin 61 on which it is mounted to
the moving handle 400 so that when the handles 300,
400 are clenched to close the jaws 201, 202 against a
workpiece (such as the fastener 90 or pieces of metal
93), as the handles 300, 400 are pushed harder together
against the resistance provided by the workpiece, the
moving handle 400 pivots around the pivot pin 60 and
the roller 62 fitted on the end of the pivoting link 70 that
is opposite the end that comprises the toothed portion
71 rolls down the fixed handle 300 away from the fixed
jaw 201. The roller 62 functions as a cam as it rolls on a
roller surface 304 defined by the fixed handle 300 guided
within the sliding slot 311. The teeth of the toothed portion
71 of the pivoting link 70 "ratchet" over the corresponding
teeth 508 on the pawl 505 according to the closing pres-
sure applied. When the user reaches the level of clamp-
ing required and releases the applied grip from the han-
dles 300, 400, the teeth of the toothed portion 71 and
pawl 505 engage in a locking manner. The sawtooth pro-
file prevents slippage of the teeth in a direction that would
reduce the applied clamping force. The flex induced with-
in the living spring formed by the arcuate portion 310 and
in the jaws 201, 202 is maintained by the angle of the
pivoting link 70 and the engagement of roller pin 62 within
the sliding slot 311. As shown in FIG. 1, the arcuate por-
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tion 310, pivoting link 70, portion of the moving handle
400 between the pivoting link the moving jaw 202 and
the portion of the moving jaw 202 disposed between the
moving handle and clamp bar portion 301 form a rhom-
bus-shaped frame in which the tension can be retained
for the purposes of placing the jaws 201, 202 in a resilient
gripping tension. If the workpiece, or object being
gripped, is subjected to movement or vibration that would
defeat the rigid clamping effect of prior art devices, this
tension in the pliers apparatus 1 will maintain it’s a grip,
albeit that the strength of the grip may be reduced.
[0023] FIGS. 11 to 15 illustrate in detail an example
construction of the fixed and moving jaws 201, 202. The
jaws 201, 202 are split lengthwise in order that they can
be metal moulded, preferably by a High Pressure Metal
Moulding method, which is a novel method of 2D or open
and shut injection moulding of a metal particle and plas-
ticiser mix at extremely high pressure with, if required,
further treatment in a vacuum oven. This method is ap-
proximately 30% less expensive than existing metal
moulding (MIM) methods. Splitting the jaws 201, 202 into
at least two parts 201a, 201b, 202a, 202b as shown
makes it easy to form the cavities 212 and allows the
manufacture of more complex shapes than would be the
case if a one-piece moulding, pressing or forging process
were used.
[0024] As shown in FIG. 15 the fixed jaw 201 can be
attached to the fixed handle 300 by providing comple-
mentary attachment profiles 221, 312 in the jaw parts
201 a, 201b and on the handle. Riveted jaw pins 75 (FIG.
13) may be secured in attachment pin holes 313 to help
mechanically secure the two parts of the jaws 201, 202
together.
[0025] Numerous modifications and variations of the
invention are possible in light of the above disclosure. It
is, therefore, to be understood that within the scope of
the claims, the invention may be practiced otherwise than
as specifically disclosed herein.

Claims

1. A pliers apparatus comprising:

a first arm having opposing end portions, a first
of said end portions forming a first handle (300)
and a second of said end portions comprising a
first jaw element (201);
a second arm having opposing end portions, a
first of said end portions forming a second han-
dle (400);
an arcuate portion (310) provided in one of said
arms to permit limited flexing of the handle (300,
400) of the respective arm;
a second jaw element (202) pivotally attached
to said second arm;
a switch (501) and a pawl (505) mounted on said
second arm; and

a pivoting link (70) having a first end pivotally
attached to said second arm,
wherein said switch is movable to a first position
to cause said pawl to engage said pivoting link
to lock said first and second jaw elements and
permit a ratcheting action and a second position
to allow said pawl to disengage the pivoting link
to permit free relative movement of said first and
second arms.

2. The apparatus of claim 1, wherein a second end of
said pivoting link comprises a cam (62) that is slide-
able in a guide channel (311) provided in said first
arm.

3. The apparatus of claim 2, wherein said cam com-
prises a roller (62) mounted on said second end of
the pivoting link (70).

4. The apparatus of claim 1, 2 or 3, wherein said arcuate
portion (310) has an arc length in the range from
about 40 degrees to about 140 degrees.

5. The apparatus of any one of the preceding claims,
wherein said arcuate portion (310) has a width in the
radial direction thereof that is from about 5% to about
80% thinner than the width of said second end por-
tion of said first arm.

6. The apparatus of any one of the preceding claims
wherein said switch (501) comprises a push rod
(502) engaging said pawl (505) and at least one
spring (503) arranged to push said push rod towards
said pawl.

7. The apparatus of any one of the preceding claims,
wherein said pivoting link (70) has a plurality of teeth
(71) arranged to be engaged by said pawl (505) when
said switch (501) is in said first position.

8. The apparatus of any one of the preceding claims,
wherein said first arm comprises a clamp bar portion
(301) and said second jaw element (202) is config-
ured for sliding movement along said clamp bar por-
tion.

9. The apparatus of claim 8, wherein a free end (306)
of said clamp bar portion is received in a tapering
aperture (214) provided in said first jaw element
(201) and said first jaw element is secured to said
clamp bar portion by a barbed wedge member (216)
driven into a tapered hole defined in said free end to
deform said free end to form a wedge fitting in said
tapering aperture.

10. The apparatus of any one of the preceding claims,
wherein said arcuate portion is provided in said first
arm.
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11. The apparatus of claim 10, wherein said arcuate por-
tion (310) arches in a direction away from said sec-
ond handle.

12. The apparatus of claim 10 or11, wherein said arcuate
portion (310) is configured to allow limited flexing of
said first handle (300) relative to said first jaw ele-
ment (201).

13. The apparatus of claim 10, 11 or 12, wherein said
limited flexing is flexing of said first handle (300) to-
wards said second handle (400).

14. The apparatus of any one of the preceding claims,
wherein each of said first and second jaw elements
(201, 202) is provided with a cavity (212) in which a
respective grip member (207) and biasing spring
(210) are provided, the grip members each having
an elliptical gripping profile (208), the biasing mem-
bers biasing the respective grip members to protrude
from the respective cavities into a space defined be-
tween the first and second jaw elements for engaging
an object received in said space.

15. A pliers apparatus comprising:

a first arm having opposing end portions, a first
of said end portions fonning a first handle, a sec-
ond of said end portions comprising a first jaw
element and said first arm comprising a channel;
a second arm having opposing end portions, a
first of said end portions forming a second han-
dle;
a second jaw element pivotally attached to said
second arm;
a switch and a pawl mounted on said second
arm; and
a pivoting link, a first end of said pivoting link
being pivotally attached to said second arm and
a second end of said pivoting link being provided
with a cam,
wherein said cam is disposed within said chan-
nel and said switch movable to a first position to
cause said pawl to engage said pivoting link to
lock said first and second jaw elements and pro-
vide a ratcheting action and a second position
to allow said pawl to disengage with said pivoting
link to permit free relative moment of said first
and second arms.
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