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(54) Pliers having greater Holding Force

(57) A pair of pliers include a shank, a fixed jaw
locked onto the shank, and a movable jaw pivotally
mounted on the shank and movable relative to the fixed
jaw. Thus, the first contact point of the locking teeth of
the fixed jaw and the second contact point of the first
engaging teeth of the first toothed face of the movable
jaw have a larger friction with a workpiece by a special
angle design of the fixed jaw and the movable jaw to

enhance the clamping force of the fixed jaw and the mov-
able jaw on the workpiece, so that the workpiece is
clamped by the fixed jaw and the movable jaw exactly
and closely to prevent the workpiece from being slipped
from the fixed jaw and the movable jaw during operation
of the pliers.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The presentinvention relates to a pair of pliers,
and more particularly to a pair of pliers for operating a
workpiece, such as a pipe, rod and the like.

2. Description of the Related Art

[0002] A conventional pliers comprise an elongated
shank, a fixed jaw locked onto at least one end of the
shank, and a movable jaw pivotally mounted on the at
least one end of the shank and movable relative to the
fixed jaw. The fixed jaw has a surface provided with a
plurality of locking teeth. The movable jaw has a surface
provided with a first toothed face and a second toothed
face. The first toothed face of the movable jaw is provided
with a plurality of first engaging teeth. The second toothed
face of the movable jaw is provided with a plurality of
second engaging teeth. Thus, a workpiece is clamped
between the locking teeth of the fixed jaw, the first en-
gaging teeth of the first toothed face of the movable jaw
and the second engaging teeth of the second toothed
face of the movable jaw. In such a manner, the movable
jaw is movabile relative to the fixed jaw to clamp work-
pieces of different sizes by a pivot action of the movable
jaw. However, when the swinging angle of the movable
jaw exceeds a determined value, the locking teeth of the
fixed jaw, the first engaging teeth of the first toothed face
of the movable jaw and the second engaging teeth of the
second toothed face of the movable jaw cannot engage
the surface of the workpiece efficiently, so that the work-
piece easily slips from the fixed jaw and the movable jaw
of the pliers, thereby causing inconvenience to the user.
[0003] The closest prior art references of which the
applicant is aware are disclosed in U.S. Patent No.
2,559,973; 6,026,714; 6,742,419; 7,044,030 and
7,096,764.

SUMMARY OF THE INVENTION

[0004] The present invention is to mitigate and/or ob-
viate the disadvantage of the conventional pliers.
[0005] The primary objective of the present invention
is to provide a pair of pliers having an enhanced friction
to prevent from incurring a slip during operation of the
pliers.

[0006] Another objective of the present invention is to
provide a pair of pliers, wherein the first contact point of
the locking teeth of the fixed jaw and the second contact
point of the first engaging teeth of the first toothed face
of the movable jaw have a larger friction with the surface
of the workpiece by the special angle design of the fixed
jaw and the movable jaw to enhance the clamping force
of the fixed jaw and the movable jaw on the surface of
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the workpiece, so that the workpiece is clamped by the
fixed jaw and the movable jaw exactly and closely to pre-
vent the workpiece from being slipped from the fixed jaw
and the movable jaw during operation of the pliers.
[0007] A further objective of the present invention is to
provide a pair of pliers, wherein each of the locking teeth
of the fixed jaw, the first engaging teeth and the second
engaging teeth of the movable jaw is designed to have
an obtuse angle to enhance the strength of the locking
teeth, the first engaging teeth and the second engaging
teeth.

[0008] A further objective of the present invention is to
provide a pair of pliers, wherein the first tangent line of
the locking teeth of the fixed jaw and a face of a contacting
one of the locking teeth of the fixed jaw have an included
angle ranged between 37° and 45° to prevent the work-
piece from being slipped from the fixed jaw due to a de-
formation of the workpiece.

[0009] In accordance with the present invention, there
is provided a pair of pliers, comprising an elongated
shank, a substantially convex fixed jaw locked onto at
least one end of the shank, and a movable jaw pivotally
mounted on the at least one end of the shank and mov-
able relative to the fixed jaw. The fixed jaw has a surface
provided with a plurality of locking teeth. The movable
jaw has a surface provided with a first toothed face and
a second toothed face. The first toothed face of the mov-
able jaw is provided with a plurality of first engaging teeth.
The second toothed face of the movable jaw is provided
with a plurality of second engaging teeth. A workpiece is
clamped between the locking teeth of the fixed jaw, the
firstengaging teeth of the first toothed face of the movable
jaw and the second engaging teeth of the second toothed
face of the movable jaw. Each of the locking teeth of the
fixed jaw has an angle (D) ranged between 90° and 92°.
Each of the first engaging teeth of the first toothed face
of the movable jaw has an angle (B) ranged between 93°
and 97°. Each of the second engaging teeth of the second
toothed face of the movable jaw has an angle (B) ranged
between 93° and 97°. A line (L1) passing apexes of the
firstengaging teeth of the first toothed face of the movable
jaw and a line (L2) passing apexes of the second engag-
ing teeth of the second toothed face of the movable jaw
have an included angle (H) ranged between 134° and
136°. The locking teeth of the fixed jaw and the workpiece
have afirst contact point (P1) and a first tangent line (L3).
The first engaging teeth of the first toothed face of the
movable jaw and the workpiece have a second contact
point (P2) and a second tangent line (L4). The second
engaging teeth of the second toothed face of the movable
jaw and the workpiece have a third contact point (P3)
and a third tangent line (L5). A line (L6) passing the first
contact point (P 1) and a center (O) of the workpiece and
a line (L8) passing the third contact point (P3) and the
center (O) of the workpiece have an included angle (G)
ranged between 160° and 176°.

[0010] Further benefits and advantages of the present
invention will become apparent after a careful reading of
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the detailed description with appropriate reference to the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Fig. 1 is a side view of a pair of pliers in accordance
with the preferred embodiment of the present inven-
tion;

Fig. 2 is a schematic operational view of the pliers
as shown in Fig. 1 in use; and

Fig. 3is alocally enlarged view of the pliers as shown
in Fig. 2.

DETAILED DESCRIPTION OF THE INVENTION

[0012] Referring to the drawings and initially to Fig. 1,
a pair of pliers in accordance with the preferred embod-
iment of the present invention comprise an elongated
shank 10, a substantially convex fixed jaw 15 locked onto
at least one end of the shank 10, a movable jaw 20 piv-
otally mounted on the at least one end of the shank 10
by a pivot shaft 12 and movable relative to the fixed jaw
15, and a torsion spring 13 mounted on the pivot shaft
12 and having a first end pressing the at least one end
of the shank 10 and a second end pressing the movable
jaw 20 to move the movable jaw 20 toward the fixed jaw
15 at a normal state. The fixed jaw 15 has a surface
provided with a plurality of locking teeth 150. The mov-
able jaw 20 has a surface provided with a first toothed
face 21 and a second toothed face 22 which are arranged
to form a substantially V-shaped profile. The first toothed
face 21 of the movable jaw 20 is provided with a plurality
of first engaging teeth 210. The second toothed face 22
of the movable jaw 20 is provided with a plurality of sec-
ond engaging teeth 220.

[0013] Referring to Figs. 1-3, when the pliers are used
to operate a workpiece 30, such as a pipe, rod and the
like, the workpiece 30 is clamped between the locking
teeth 150 of the fixed jaw 15, the first engaging teeth 210
of the first toothed face 21 of the movable jaw 20 and the
second engaging teeth 220 of the second toothed face
22 of the movable jaw 20. In such a manner, each of the
locking teeth 150 of the fixed jaw 15 has an angle (D)
ranged between 90° and 92°. Each of the first engaging
teeth 210 of the first toothed face 21 of the movable jaw
20 has an angle (B) ranged between 93° and 97°, and
each of the second engaging teeth 220 of the second
toothed face 22 of the movable jaw 20 also has an angle
(B) ranged between 93° and 97°.

[0014] Aline (L1) passing apexes of the first engaging
teeth 210 of the first toothed face 21 of the movable jaw
20and aline (L2) passing apexes of the second engaging
teeth 220 of the second toothed face 22 of the movable
jaw 20 have an included angle (H) ranged between 134°
and 136°.

[0015] In addition, the locking teeth 150 of the fixed
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jaw 15 and the workpiece 30 have a first contact point
(P1) and a first tangent line (L3), the first engaging teeth
210 of the first toothed face 21 of the movable jaw 20
and the workpiece 30 have a second contact point (P2)
and a second tangent line (L4), and the second engaging
teeth 220 of the second toothed face 22 of the movable
jaw 20 and the workpiece 30 have a third contact point
(P3) and a third tangent line (L5). A line (L6) passing the
first contact point (P1) and a center (O) of the workpiece
30 and a line (L8) passing the third contact point (P3)
and the center (O) of the workpiece 30 have an included
angle (G) ranged between 160° and 176°. A line (L7)
passes the second contact point (P2) and the center (O)
of the workpiece 30. The first tangent line (L3) and a face
of a contacting one of the locking teeth 150 of the fixed
jaw 15 have an included angle (A) ranged between 37°
and 45°. The second tangent line (L4) and a face of a
contacting one of the first engaging teeth 210 of the first
toothed face 21 of the movable jaw 20 have an included
angle (E) ranged between 40° and 55°. The third tangent
line (L5) and a face of a contacting one of the second
engaging teeth 220 of the second toothed face 22 of the
movable jaw 20 have an included angle (C) ranged be-
tween 45° and 60°.

[0016] In practice, the workpiece 30 is clamped by the
first contact point (P1) of the locking teeth 150 of the fixed
jaw 15, the second contact point (P2) of the first engaging
teeth 210 of the first toothed face 21 of the movable jaw
20 and the third contact point (P3) of the second engaging
teeth 220 of the second toothed face 22 of the movable
jaw 20, so that the workpiece 30 is positioned by the fixed
jaw 15 and the movable jaw 20 and is operated by rotation
of the shank 10. In such a manner, the first contact point
(P1) of the locking teeth 150 of the fixed jaw 15 and the
second contact point (P2) of the first engaging teeth 210
of the first toothed face 21 of the movable jaw 20 produce
a larger friction with the surface of the workpiece 30 by
the special angle design of the fixed jaw 15 and the mov-
able jaw 20 to enhance the clamping force of the fixed
jaw 15 and the movable jaw 20 on the surface of the
workpiece 30, so that the workpiece 30 is clamped by
the fixed jaw 15 and the movable jaw 20 exactly and
closely to prevent the workpiece 30 from being slipped
from the fixed jaw 15 and the movable jaw 20 during
operation of the pliers.

[0017] Accordingly, the first contact point (P1) of the
locking teeth 150 of the fixed jaw 15 and the second con-
tact point (P2) of the first engaging teeth 210 of the first
toothed face 21 of the movable jaw 20 have a larger fric-
tion with the surface of the workpiece 30 by the special
angle design of the fixed jaw 15 and the movable jaw 20
to enhance the clamping force of the fixed jaw 15 and
the movable jaw 20 on the surface of the workpiece 30,
so that the workpiece 30 is clamped by the fixed jaw 15
and the movable jaw 20 exactly and closely to prevent
the workpiece 30 from being slipped from the fixed jaw
15 and the movable jaw 20 during operation of the pliers.
In addition, each of the locking teeth 150 of the fixed jaw
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15, the first engaging teeth 210 and the second engaging
teeth 220 of the movable jaw 20 is designed to have an
obtuse angle to enhance the strength of the locking teeth
150, the first engaging teeth 210 and the second engag-
ing teeth 220. Further, the first tangent line (L3) of the
locking teeth 150 of the fixed jaw 15 and a face of a
contacting one of the locking teeth 150 of the fixed jaw
15 have an included angle (A) ranged between 37° and
45° to prevent the workpiece 30 from being slipped from
the fixed jaw 15 due to a deformation of the workpiece 30.
[0018] Although the invention has been explained in
relation to its preferred embodiment(s) as mentioned
above, it is to be understood that many other possible
modifications and variations can be made without depart-
ing from the scope of the present invention. It is, there-
fore, contemplated that the appended claim or claims will
cover such modifications and variations that fall within
the true scope of the invention.

Claims
1. A pair of pliers, comprising:

an elongated shank;

a substantially convex fixed jaw locked onto at
least one end of the shank;

a movable jaw pivotally mounted on the at least
one end of the shank and movable relative to
the fixed jaw; wherein

the fixed jaw has a surface provided with a plu-
rality of locking teeth;

the movable jaw has a surface provided with a
first toothed face and a second toothed face;
the first toothed face of the movable jaw is pro-
vided with a plurality of first engaging teeth;
the second toothed face of the movable jaw is
provided with a plurality of second engaging
teeth;

a workpiece is clamped between the locking
teeth of the fixed jaw, the first engaging teeth of
the first toothed face of the movable jaw and the
second engaging teeth of the second toothed
face of the movable jaw;

each of the locking teeth of the fixed jaw has an
angle (D) ranged between 90° and 92°;

each of the first engaging teeth of the first
toothed face of the movable jaw has an angle
(B) ranged between 93° and 97°;

each of the second engaging teeth of the second
toothed face of the movable jaw has an angle
(B) ranged between 93° and 97°;

a line (L1) passing apexes of the first engaging
teeth of the first toothed face of the movable jaw
and a line (L2) passing apexes of the second
engaging teeth of the second toothed face of the
movable jaw have an included angle (H) ranged
between 134° and 136°;
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the locking teeth of the fixed jaw and the work-
piece have a first contact point (P1) and a first
tangent line (L3);

the first engaging teeth of the first toothed face
of the movable jaw and the workpiece have a
second contact point (P2) and a second tangent
line (L4);

the second engaging teeth of the second
toothed face of the movable jaw and the work-
piece have a third contact point (P3) and a third
tangent line (L5);

a line (L6) passing the first contact point (P1)
and a center (O) of the workpiece and a line (L8)
passing the third contact point (P3) and the cent-
er (O) of the workpiece have an included angle
(G) ranged between 160° and 176°.

2. The pliers in accordance with claim 1, wherein the
first tangent line (L3) and a face of a contacting one
of the locking teeth of the fixed jaw have an included
angle (A) ranged between 37° and 45°.

3. The pliers in accordance with claim 1, wherein the
second tangent line (L4) and a face of a contacting
one of the first engaging teeth of the first toothed
face of the movable jaw have an included angle (E)
ranged between 40° and 55°.

4. The pliers in accordance with claim 1, wherein the
third tangent line (L5) and a face of a contacting one
of the second engaging teeth of the second toothed
face of the movable jaw have an included angle (C)
ranged between 45° and 60°.

5. The pliers in accordance with claim 1, wherein the
first toothed face and the second toothed face of the
movable jaw are arranged to form a substantially V-
shaped profile.

6. The pliers in accordance with claim 1, wherein the
movable jaw is pivotally mounted on the at least one
end of the shank by a pivot shaft.

7. The pliers in accordance with claim 6, further com-
prising a torsion spring mounted on the pivot shaft
and having a first end pressing the at least one end
of the shank and a second end pressing the movable
jaw to move the movable jaw toward the fixed jaw at
a normal state.

Amended claims in accordance with Rule 137(2)
EPC.
1. A pair of pliers, comprising:

an elongated shank (10);
a substantially convex fixed jaw (15) locked onto
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at least one end of the shank;

a movable jaw (20) pivotally mounted on the at
least one end of the shank and movable relative
to the fixed jaw; wherein

the fixed jaw has a surface provided with a plu-
rality of locking teeth (150);

the movable jaw has a surface provided with a
firsttoothed face (21) and a second toothed face
(22);

the first toothed face of the movable jaw is pro-
vided with a plurality of first engaging teeth
(210);

the second toothed face of the movable jaw is
provided with a plurality of second engaging
teeth (220);

a workpiece (30) of a circular cross-section is
clamped between the locking teeth of the fixed
jaw, the first engaging teeth of the first toothed
face of the movable jaw and the second engag-
ing teeth of the second toothed face of the mov-
able jaw;

each of the locking teeth of the fixed jaw has an
angle (D) ranged between 90° and 92°;

each of the first engaging teeth of the first
toothed face of the movable jaw has an angle
(B) ranged between 93° and 97°;

each of the second engaging teeth of the second
toothed face of the movable jaw has an angle
(B) ranged between 93° and 97°;

a straight line (L1) passing apexes of the first
engaging teeth of the first toothed face of the
movable jaw and a straight line (L2) passing
apexes of the second engaging teeth of the sec-
ond toothed face of the movable jaw have an
included angle (H) ranged between 134° and
136°;

the locking teeth of the fixed jaw and the work-
piece have a first contact point (P1) and a first
tangent line (L3);

the first engaging teeth of the first toothed face
of the movable jaw and the workpiece have a
second contact point (P2) and a second tangent
line (L4);

the second engaging teeth of the second
toothed face of the movable jaw and the work-
piece have a third contact point (P3) and a third
tangent line (L5);

a line (L6) passing the first contact point (P1)
and a center (O) of the workpiece and a line (L8)
passing the third contact point (P3) and the cent-
er (O) of the workpiece have an included angle
(G) ranged between 160° and 176°.

2. The pliers in accordance with claim 1, wherein the
first tangent line (L3) and a face of a contacting one
of the locking teeth of the fixed jaw have an included
angle (A) ranged between 37° and 45°.
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3. The pliers in accordance with claim 1, wherein the
second tangent line (L4) and a face of a contacting
one of the first engaging teeth of the first toothed
face of the movable jaw have an included angle (E)
ranged between 40° and 55°.

4. The pliers in accordance with claim 1, wherein the
third tangent line (L5) and a face of a contacting one
of the second engaging teeth of the second toothed
face of the movable jaw have an included angle (C)
ranged between 45° and 60°.

5. The pliers in accordance with claim 1, wherein the
first toothed face and the second toothed face of the
movable jaw are arranged to form a substantially V-
shaped profile.

6. The pliers in accordance with claim 1, wherein the
movable jaw is pivotally mounted on the at least one
end of the shank by a pivot shaft (12).

7. The pliers in accordance with claim 6, further com-
prising a torsion spring (13) mounted on the pivot
shaft and having a first end pressing the at least one
end of the shank and a second end pressing the
movable jaw to move the movable jaw toward the
fixed jaw at a normal state.



EP 2 065 136 A1

S4— 10

FIG. 1



EP 2 065 136 A1

10

FIG. 2



EP 2 065 136 A1

[
Lo
o]

FIG. 3



E~Y

EPO FORM 1503 03.82 (P04C01)

D)

EP 2 065 136 A1

European Patent
Office

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 07 12 1790

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

D,A

D,A

D,A

D,A

D,A

US 20047154440 Al (CHARTIER GLEN R [US] ET
AL) 12 August 2004 (2004-08-12)

* column 2, Tine 18 - line 59; figures
5-8b *

US 2003/209109 Al (CHARTIER GLEN R [US] ET
AL) 13 November 2003 (2003-11-13)

* column 2, line 13 - line 55; claims;
figures 1,2,5-8b *

US 2 559 973 A (KUNZ BERNARD P)

10 July 1951 (1951-07-10)

* column 3, Tine 56 - column 4, line 21;
figure 3 *

WO 89709115 A (NIELSEN AXEL GROENLUND
[DK]) 5 October 1989 (1989-10-05)

* claims 1-3; figures 2-5 *

US 460 230 A (GUNNARSON GUSTAF)

29 September 1891 (1891-09-29)

* figures 1,3 *

US 2002/121162 Al (DONG ZHIGANG [CN])

5 September 2002 (2002-09-05)

US 6 026 714 A (CHANG JONG-SHING [TW])
22 February 2000 (2000-02-22)

The present search report has been drawn up for all claims

1,5-7

1,5-7

1,5-7

INV.
B25B13/50

TECHNICAL FIELDS
SEARCHED (IPC)

B25B

Place of search

The Hague

Date of completion of the search

17 April 2008

Examiner

Majerus, Hubert

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document




EPO FORM P0459

EP 2 065 136 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 07 12 1790

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

17-04-2008
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2004154440 Al 12-08-2004 BR 0205157 A 29-06-2004
CA 2411595 Al 10-11-2003
CN 1456419 A 19-11-2003
EP 1361024 A2 12-11-2003
US 2003209109 Al 13-11-2003

US 2003209109 Al 13-11-2003  BR 0205157 A 29-06-2004
CA 2411595 Al 10-11-2003
CN 1456419 A 19-11-2003
EP 1361024 A2 12-11-2003
US 2004154440 Al 12-08-2004

US 2559973 A 10-07-1951  NONE

WO 8909115 A 05-10-1989 DK 473586 A 04-04-1988

US 460230 A NONE

US 2002121162 Al 05-09-2002 AU 763328 B2 17-07-2003
AU 7822200 A 17-04-2001
EP 1218149 Al 03-07-2002
JP 2003521380 T 15-07-2003
WO 0119570 Al 22-03-2001

US 6026714 A 22-02-2000  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

10




EP 2 065 136 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.
Patent documents cited in the description
e« US 2559973 A [0003] e« US 7044030 A [0003]

* US 6026714 A [0003]  US 7096764 A[0003]
* US 6742419 A [0003]

11



	bibliography
	description
	claims
	drawings
	search report

