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(57) Abrégé/Abstract:

Disclosed is a ratchet clamp, wherein a first clamp arm (11) and a second clamp arm (12) thereof are mutually pin jointed to
relatively open or close via connecting shafts (13), a ratchet tooth assembly (30), a swing assembly (20) and a control assembly
(40) are arranged between the first clamp arm (11) and the second clamp arm (12); the ratchet tooth assembly (30) has a plurality
of first ratchet teeth (311) and a plurality of second ratchet teeth (321) arranged in a line and mutually staggered; the swing
assembly (20) and the ratchet tooth assembly (30) relatively keep away or draw close by means of the connection shafts (13) as a
rotary axis; a clamping piece of the control assembly (40) has at least one first pawl (432) and at least one second pawl (442), and
a pulling piece of the control assembly (40) is used to toggle the clamping piece to move, when moved to the engaging position,
the first pawl (432) and the second pawl (442) respectively being engaged with the corresponding first ratchet teeth (311) and
second ratchet teeth (321), and when moved to the releasing position, the first pawl (432) and the second pawl (442) respectively
being away from the corresponding first ratchet teeth (311) and second ratchet teeth (321). By the design of the ratchet teeth
arranged in a mutually staggered manner, it is not necessary to reduce the tooth profile, thereby increasing the structural strength
and substantially increasing the overall clamping force.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191



wo 20187126360 A1 | I0K 00RO

CA 03049039 2019-07-02

(12) IRBEMSIEFR

9) R HIH =i ZE 2R

=

YT AT R EBRER 1
OO 1 0O

= _ =
.lll_/\)?ﬁ . = 10) EfRAHS
43) EPr
2018 £7 A 12 H (12.07.2018) WIPOIPCT WO 2018/126360 A1
S EfrEFISES: (72) %BA A: Z= BX BB (LL Yueming); T [F #f 1T 4
B25B 7/14 (2006.01) pooM WHOIL X L BB LR B 355,
(1) EFRERIES: PCT/CN2017/070165 Zhejiang 310019 (CN).
(22) EFRERIEA 2017461 H 4 0 04012017y THREA: £ i 18 &R = 4K BEH
N PR 2 B (SUNRAY INTELLECTUAL PROPERTY
(25) FRIFIES L ATTORNEYS); 1 & L i 7 & ¥ K %
(26) NFFiEE: w5 7710 5 B & BhoOR B 1212 E R 7,

7)) HIFA: M E 2 T A F R F HANGZHOU
GREAT STAR TOOLS CO., LTD.) [CN/CN];
WYL 48 WL 1T Y XL B L %35 5,
Zhejiang 310019 (CN). MIMNEERFER M B
PR 4> B] (HANGZHOU GREAT STAR INDUSTRIAL
CO., LTD.) [CN/CN]; HEHHTEPUMN B XL

Shanghai 200122 (CN).

B {EEE (FrrF¥eM, EHREG—MrfRar Ex
{R47) : AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FL, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS,

JP,KE, KG, KH, KN, KP, KR, KW,KZ, LA, LC, LK, LR,
LS,LU,LY,MA, MD, ME, MG, MK, MN, MW, MX, MY,

B IINH355, Zhejiang 310019 (CN).

(54) Title: RATCHET MECHANISM OF STAGGERED LOCKING AND RELEASING AND RATCHET CLAMP
(54) REABIR: —Fhes (A0 SRR AR A JRAE AL R — Pt e

(57) Abstract: Disclosed is a ratchet clamp, wherein a first clamp arm (11) and a second clamp arm (12) thereof are mutually pin jointed
to relatively open or close via connecting shafts (13), a ratchet tooth assembly (30), a swing assembly (20) and a control assembly (40)
are arranged between the first clamp arm (11) and the second clamp arm (12); the ratchet tooth assembly (30) has a plurality of first
ratchet teeth (311) and a plurality of second ratchet teeth (321) arranged in a line and mutually staggered; the swing assembly (20) and
the ratchet tooth assembly (30) relatively keep away or draw close by means of the connection shatts (13) as a rotary axis; a clamping
piece of the control assembly (40) has at least one first pawl (432) and at least one second pawl (442), and a pulling piece of the control
assembly (40) is used to toggle the clamping piece to move, when moved to the engaging position, the first pawl (432) and the second
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pawl (442) respectively being engaged with the corresponding first ratchet teeth (311) and second ratchet teeth (321), and when moved
to the releasing position, the first pawl (432) and the second pawl (442) respectively being away from the corresponding first ratchet
teeth (311) and second ratchet teeth (321). By the design of the ratchet teeth arranged in a mutually staggered manner, it is not necessary
to reduce the tooth profile, thereby increasing the structural strength and substantially increasing the overall clamping force.
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MISALIGNED LOCKING AND RELLEASING RATCHET

MECHANISM AND RATCHET CLAMP

Field of the Invention

The present invention relates to the field of hand tools, and in particular to a

misaligned locking and releasing ratchet mechanism and a ratchet clamp.

Description of the Prior art

Hand tools refer to small tools that are gripped by hand to act on an object with a
human force or with other force controlled by a human being, which are used for
manually cutting and aiding in decorating, and are generally provided with handles
for easy portability. The pliers are a class of commonly used hand tools for clamping
and fastening a machined workpiece or twisting, bending, and cutting a metal wire.
The pliers for clamping and fastening the machined workpiece are also known as

clamping pliers or clamps.

The clamping pliers or clamps are generally V-shaped. which are usually formed by
two pieces of clamping bodies which are symmetrical with each other in structure and
configuration and are partially overlapped and fastened by riveting. The clamps can
be opened and closed flexibly with their riveting connection point as a supporting
point, and the design of which contains lever principle, thereby a small external force
(such as a force applied to the clamping arms) can be converted into a larger clamping

force at the jaws, so that the clamps can clamp effectively.

Since no mechanism for locking the position of the clamping arms is provided on the
artificial clamps in the prior art, the human hand must keep a relatively large force on
the clamps until the clamping task is completed when an object is clamped. This is
both laborious and time-consuming, and the clamping is not reliable. in this regard,

the US patent "Vise-Grip or Expanding Pliers" (Patent Number: US6708587B1)
1 01279-16010PICA



CA 03049039 2019-07-02

provides a technical solution that the position of the clamping arms is locked by
means of ratchet tooth, that the components with ratchet tooth are respectively
provided on both of the clamping arms, one of the components is not movable relative
to the clamping arm to which it is connected, so that one component is rotatable
relative to the clamping arm to which it is connected, the ratchet tooth on both
components are inter-engaged. and the two sets of inter-engaged ratchet tooth are
provided to allow the two clamping arms to move towards each other and impede the
two clamping arms to move away from each other; and an actuation component is
provided on the outside of one clamping arm (which is remote from one side of the
other clamping arm), specifically an automatic reset key: the actuation component is
connected, via a locking component, to a component having ratchet tooth which is
rotatable relative to the clamping arm to which it is connected, to control whether or
not the component having ratchet tooth is engaged with another component having

ratchet tooth.

In the use of the clamps, when a user applies a pair of facing forces to the two
clamping arms (i.e., the direction of the force received by one clamping arm is
directed to the other clamping arm), the locking component holds the two sets of
ratchet tooth to be inter-engaged. the two sets of ratchet tooth can move relative to
each other, thereby allowing the two clamping arms to move towards each other, then
the two portions of the jaw move towards each other to clamp the object to be
clamped; when the object is clamped, the user removes the facing forces applied on
the two clamping arms. the locking component holds the two sets of ratchet tooth to
be inter-engaged. the two sets of ratchet tooth cannot move relative to each other,
thereby the jaw keeps a clamping state; when the user presses the actuation
component and applies a pair of opposing forces to the two clamping arms (i.e., the
direction of the force received by one clamping arm is directed away from the other
clamping arm), the locking component is opened, the clamping force is at least
partially released, the two sets of ratchet tooth are no longer inter-engaged, thereby

allowing the two clamping arms to move in opposite directions to each other, then the
2 01279-16010PICA
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two portions of the jaw move in opposite directions to each other to release the

clamped object.

However, since the actuation component of the prior art clamps is provided on the
outside of one of the clamping arms thereof, the user needs to press the actuation
component when releasing the clamped object, and it can be known that the user,
when pressing the actuation component, needs to apply a force directed to the other
clamping arm to the clamping arm where the actuation component is located, and the
direction of the force is opposite to the direction of the force applied to the hand
gripping the clamping arm during two actuations thereof, therefore, such an operation

is awkward and more laborious.

Therefore, those skilled in the art are committed to developing a self-locking ratchet

ctamp to allow the user to operate smoothly and effortlessly.

Summary of the Invention

In view of the above-mentioned drawbacks of the prior art, the technical problem to
be solved by the present invention is the situation that the existing ratchet clamps are

awkward and laborious for the user to release.

To achieve the above object. the present invention provides a misaligned locking and

releasing ratchet mechanism, including:

a ratchet toothed assembly including one or more racks each having a plurality of
ratchet teeth, the ratchet teeth on the ditterent racks are juxtaposed and are misaligned

with each other; and

a control member having a latch portion and a trigger portion, the latch portion has
one or more pawls each having one or more ratchet teeth, the ratchet teeth on different

pawls are juxtaposed and are misaligned with each other; the trigger portion is used
3 01279-16010PICA
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for toggling the control member, so that the pawls of the latch portion and the racks of
the ratchet toothed assembly are moved between an engaged position and a released

position;

one or more of the ratchet teeth on only one of the racks are engaged with the
corresponding one or more ratchet teeth and the other racks are not engaged with the
corresponding ratchet teeth of the pawls when the latch portion is moved to the
engaged position, and all the racks and the pawls are simultaneously released when

the tatch portion is moved to the released position.

Further, the control member is an assembly, including a latch member and a wrench
member, the wrench member has a protrusion and the latch member has an
indentation, the protrusion is used for being embedded into the indentation; the
protrusion toggles the latch member within the indentation to be rotationally displaced

when the wrench member is rotationally displaced.

The present invention also provides a ratchet clamp, including a first clamping arm, a
second clamping arm and a ratchet mechanism, the first clamping arm and the second
clamping arm are pivotally connected to each other via a connecting shaft so as to be
opened or closed, the ratchet mechanism is provided between the first clamping arm
and the second clamping arm, the ratchet mechanism includes: a ratchet toothed
assembly provided on the first clamping arm, the ratchet toothed assembly has a
plurality of first ratchet teeth and a plurality of second ratchet teeth, the plurality of
first ratchet teeth and the plurality of second ratchet teeth are juxtaposed and are
misaligned with each other; a swing assembly provided on the second clamping arm,
the first clamping arm and the second clamping arm respectively drive the swing
assembly and the ratchet toothed assembly to move away from or towards each other
with the connecting shaft as the axial center of rotation; and a control assembly
having at least one latch member and at least one wrench member, the latch member

is pivotally connected to the swing assembly, the latch member has at least one first
4 01279-16010PICA
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pawl and at least one second pawl, the wrench member is pivotally connected to the
swing assembly, the wrench member is used for toggling the latch member to be
moved between the engaged position and the released position, the first pawls and the
second pawls are respectively engaged with the corresponding plurality of first ratchet
teeth and the plurality of second ratchet teeth when the latch member is moved to the
engaged position, and the first pawls and the second pawls are respectively moved
away from the corresponding pluratity of first ratchet teeth and the plurality of second

ratchet teeth when the latch member is displaced to the released position.

Further, the connecting shaft is sleeved with a torsion spring, the two ends of the
torsion spring abut against the first clamping arm and the second clamping arm,
respectively, the first clamping arm and the second clamping arm are normally held in
an open position by means of elastic force of the torsion spring, the swing assembly is
pivotally connected to the second clamping arm via a first shaft through which the
swing assembly is braked to move along with the second clamping arm, the ratchet
toothed assembly is pivotally connected to the first clamping arm via a second shaft
and a third shaft through which the ratchet toothed assembly is braked to move along

with the first clamping arm.

Further, the swing assembly includes: a guide groove formed on one side of the swing
assembly for the ratchet toothed assembly to slide therein, the ratchet toothed
assembly is arcuate strip-shaped. the shape of the guide groove matches the shape of
the ratchet toothed assembly. so that the ratchet toothed assembly slides in the guide
groove in an arcuate path; a receiving groove formed on the other side of the swing
assembly for the control member to be pivotally provided therein. and an opening
provided between the guide groove and the receiving groove for the guide groove and
the receiving groove to communicate with each other, the plurality of first ratchet
teeth and the plurality of second ratchet teeth extend through the opening into the
receiving groove when the ratchet toothed assembly is placed into the guide groove,

so that the plurality of first ratchet teeth correspond to the first pawls and the plurality
h] 01279-16010P1CA
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of second ratchet teeth correspond to the second pawls.

Further, the ratchet toothed assembly includes: a first rack on which the plurality of
first ratchet teeth are provided; and a second rack which is in parallel with the first
rack and on which the plurality of second ratchet teeth are provided, the first rack and
the second rack are both arcuate strip-shaped, the arc center points of the first rack

and the second rack coincide with the circle center of the connecting shaft.

Further, the plurality of first ratchet teeth each have a first ratchet tooth tip end and a
first ratchet tooth groove end, and the plurality of second ratchet teeth each have a
second ratchet tooth tip end and a second ratchet tooth groove end, each of the first
ratchet tooth tip ends and each of the second ratchet tooth groove ends are in parallel
with each other, and each of the first ratchet tooth groove ends and each of the second

ratchet tooth tip ends are in parallel with each other.

Further, the control assembly includes: a first wrench member; a second wrench
member, the first wrench member and the second wrench member are pivotally
connected to the swing assembly via a fourth shaft, respectively, and the first wrench
member and the second wrench member are respectively driven to be rotationally
displaced with the fourth shaft as the center of rotation; a first latch member on which
the first pawls are provided; and a second latch member on which the second pawls
are provided, the first latch member and the second latch member are pivotally
connected to the swing assembly via a fifth shaft, respectively, and the first latch
member and the second latch member are respectively driven to be rotationally

displaced with the fifth shaft as the center of rotation.

Further, the first wrench member has a first protrusion for being embedded into a first
indentation of the first latch member, the second wrench member has a second
protrusion for being embedded into a second indentation of the second latch member,

the first protrusion toggles the first fatch member within the first indentation to be
6 01279-16010PICA
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rotationally displaced and the second protrusion toggles the second latch member
within the second indentation to be rotationally displaced when the first wrench

member and the second wrench member are rotationally displaced.

Further, the first latch member further includes the plurality of first pawls, the second
latch member further includes the plurality of second pawls, the first latch member
and the second latch member are provided in parallel with each other, so that the
plurality of first pawls and the plurality of second pawls are misaligned with each
other, the plurality of first pawls each have a first pawl tip end and a first pawl groove
end, and the plurality of second pawls each have a second pawi tip end and a second
pawl groove end, each of the first pawl tip ends and each of the second pawl groove
ends are in parallel with each other, and each of the first pawl groove ends and each of

the second pawl tip ends are in parallel with each other.

Further, the ratchet toothed assembly has a first rack, the plurality of first ratchet teeth
and the plurality of second ratchet teeth are juxtaposed on the first rack, respectively,
and the first rack is arcuate strip-shaped, and the arc center point of the first rack

coincides with the circle center of the connecting shatt.

Further, the plurality of first ratchet teeth each have a first ratchet tooth tip end and a
first ratchet tooth groove end, and the plurality of second ratchet teeth each have a
second ratchet tooth tip end and a second ratchet tooth groove end, each of the first
ratchet tooth tip ends and each of the second ratchet tooth groove ends are in parallel
with each other, and each of the first ratchet tooth groove ends and each of the second

ratchet tooth tip ends are in parallel with each other.

Further, the control assembly includes: a first wrench member which is pivotally
connected to the swing assembly via a fourth shaft, the first wrench member and the
second wrench member are respectively driven to be rotationally displaced with the

fourth shaft as the center of rotation; and a first latch member on which the first pawls
7 01279-16010P1ICA
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and the second pawls are provided, respectively, the first latch member is pivotally
connected to the swing assembly via a fifth shaft, and the first latch member is
respectively driven to be rotationally displaced with the fifth shaft as the center of
rotation, the first wrench member has a first protrusion for being embedded into a first
indentation of the first latch member, the first protrusion toggles the first latch
member within the first indentation to be rotationally displaced when the first wrench

member is rotationally displaced.

Further, the first latch member further includes the plurality of first pawls and the
plurality of second pawls, the plurality of first pawls and the plurality of second pawls
are misaligned with each other, and the plurality of first pawls each have a first pawl
tip end and a first pawl groove end, and the plurality of second pawls each have a
second pawl tip end and a second pawl groove end, each of the first pawl tip ends and
each of the second pawl groove ends are in parallel with each other, and each of the
first pawl groove ends and each of the second pawl tip ends are in parallel with each

other.

Further, the control assembly includes: a first wrench member; a trigger member
which is juxtaposed at the side of the first wrench member and is smaller than the first
wrench member, the first wrench member and the trigger member are pivotally
connected to the swing assembly via a fourth shaft, respectively, and the first wrench
member and the trigger member are respectively driven to be rotationally displaced
with the fourth shaft as the center of rotation; a first latch member on which the first
pawls are provided; and a second latch member on which the second pawls are
provided. the first latch member and the second latch member are pivotally connected
to the swing assembly via a fifth shaft, respectively, and the first latch member and
the second latch member are respectively driven to be rotationally displaced with the

fifth shaft as the center of rotation.

Further, the first wrench member has a first protrusion for being embedded into a first
8 01279-16010PICA
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indentation of the first latch member, the trigger has a trigger protrusion for being
embedded into a second indentation of the second latch member, the fitst protrusion
toggles the first latch member within the first indentation to be rotationally displaced
and the trigger protrusion toggles the second latch member within the second
indentation to be rotationally displaced. when the first wrench member and the trigger

member are rotationally displaced.

Further, the first latch member further includes the plurality of first pawls, the second
latch member further includes the plurality of second pawls, the first latch member
and the second latch member are provided in parallel with each other, so that the
plurality of first pawls and the plurality of second pawls are misaligned with each
other, the plurality of first pawls each have a first pawl tip end and a first pawl groove
end. and the plurality of second pawls each have a second pawl tip end and a second
pawl groove end, each of the first pawl tip ends and each of the second pawl groove
ends are in parallel with each other, and each of the first pawl groove ends and each of

the second pawl tip ends are in parallel with each other.

The ratchet clamp according to the present invention, with the design of two rows of
ratchet teeth which are juxtaposed and misaligned with each other, allows the double
rows of ratchet teeth to maintain the original structural strength without reducing the
tooth profile, and increases the number of the ratchet teeth with the design of the
double rows of misaligned ratchet teeth, thereby reducing the tooth spaces when
engaged, to increase the overall engagement area. for dispersing the force applied on
the ratchet teeth. It is ensured that the ratchet teeth and the pawls are able to tooth skip
normally when they reach the default value of the clamping force so as to control the
degree of clamping force applied by the accurate clamp mechanism to avoid the
problems such as failing to skip smoothly, deviating easily, or breaking tooth due to

abrasion when the clamping force reaches the default value.

The technical conception and the preferred embodiments of the present invention will
9 01279-16010PICA
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be described in further detail below in conjunction with the accompanying drawings.

Brief Description of the Drawings

Figure 1 is a front view of a ratchet clamp in accordance with the first embodiment of

the present invention;

Figure 2 is a cross-sectional view of a ratchet clamp in accordance with the first

embodiment of the present invention;

o)

Figure 3 is an exploded view of a ratchet clamp in accordance with the first

embodiment of the present invention;

Figure 4 is an exploded view of a ratchet toothed assembly and a control assembly in

accordance with the first embodiment of the present invention;

Figure 5 is an engagement schematic view of a ratchet toothed assembly and a control

assembly in accordance with the first embodiment of the present invention;

Figures 6 and 7 are action schematic views of a ratchet clamp in accordance with the

first embodiment of the present invention;

Figure 8 is an exploded view of a ratchet toothed assembly and a control assembly in

accordance with the second embodiment of the present invention;

Figure 9 is an engagement schematic view of a ratchet toothed assembly and a control

assembly in accordance with the second embodiment of the present invention;

Figure 10 is an exploded view of a ratchet toothed assembly and a control assembly in

accordance with the third embodiment of the present invention;

10 01279-16010PICA
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Figure 11 is an engagement schematic view of a ratchet toothed assembly and a

control assembly in accordance with the third embodiment of the present invention;

Figure 12 is an exploded view of a ratchet toothed assembly and a control assembly in

accordance with the fourth embodiment of the present invention;

Figure 13 is an engagement schematic view of a ratchet toothed assembly and a

control assembly in accordance with the fourth embodiment of the present invention;

Figure 14 is a schematic view of the engaged side of a misaligned locking mechanism

of the present invention; and

Figure 15 is a schematic view of the released side of a misaligned locking mechanism

of the present invention;

wherein:

10 clamping mechanism
11 first clamping arm
12 second clamping arm
13 connecting shaft

131 torsion spring

14 jaw

15 first shaft

16 second shaft

17 third shaft

18 fourth shaft

19 fifth shaft

20 swing assembly

21 guide groove

22 receiving groove

01279-16010PICA
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23 opening

30 ratchet toothed assembly

31 first rack

311 first ratchet tooth

311a first ratchet tooth tip end

311b first ratchet tooth groove end
312 second ratchet tooth

312a second ratchet tooth tip end
312b second ratchet tooth groove end
32 second rack

321 second ratchet tooth

321a second ratchet tooth tip end
321b second ratchet tooth groove end
33 third rack

331 third ratchet tooth

40 control assembly

41 first wrench member

411 first protrusion

412 trigger end of the first wrench member
42 second wrench member

421 second protrusion

43 first latch member

431 first indentation

432 first pawl

432a first pawl tip end

432b first pawl groove end

433 second pawl

433a second pawl tip end

433b second pawl groove end

44 second latch member

01279-16010PICA
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441 second indentation

442 second pawl

442a second pawl tip end
442b second pawl groove end
45 trigger member

451 trigger protrusion

46 third latch member

47 second trigger member

50 elastic component

Detailed Description of the Preferred Embodiments

Figures 1 and 2 show that configuration of the first embodiment of the ratchet clamp
according to the present invention includes a clamping mechanism and a ratchet
mechanism. The clamping mechanism 10 is formed of a first clamping arm 11 and a
second clamping arm 12 connected to each other via a connecting shaft 13, and the
connecting shaft is sleeved with a torsion spring 131, the two ends of the torsion
spring 131 abut against the first clamping arm 11 and the second clamping arm 12,
respectively, and the first clamping arm 11 and the second clamping arm 12 control
opening or closing of a jaw 14 with the connecting shaft 13 as the center of rotation.
Specifically, when the first clamping arm 11 and the second clamping arm 12 are
operated to be moved towards each other, the jaw 14 can be gradually reduced and the
torsion spring 131 is subjected to a force to be elastically deformed and the position of
the jaw 14 is then fixed by the ratchet mechanism, so that the first clamping arm 11
and the second clamping arm 12 produce a desired clamping force, thereby clamping
an article such as a workpiece. When the first clamping arm 11 and the second
clamping arm 12 are operated to be moved away from each other, the ratchet
mechanism needs to be firstly disengaged, and the jaw 14 is gradually enlarged by
means of elastic reset force of the torsion spring 131, in this way the clamped

workpiece is released.
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As shown in Figure 3, the ratchet mechanism includes a swing assembly 20, a ratchet
toothed assembly 30, and a control assembly 40. The swing assembly 20 is pivotally
connected to the second clamping arm 12 via a first shaft 15, and the swing assembly
20 can be braked through the first shaft 15 to be displaced along with the second
clamping arm 12 when the second clamping arm 12 reciprocally moves relative to the

first clamping arm 11.

The swing assembly 20 has a guide groove 21, a receiving groove 22, and an opening
23. The guide groove 21 is formed on one side of the swing assembly 20 for the
ratchet toothed assembly 30 to slide therein. The receiving groove 22 is formed on the
other side of the swing assembly 20 for the control assembly 40 to be pivotally
provided therein. In addition, the opening 23 is provided between the guide groove 21
and the receiving groove 22 for the guide groove 21 and the receiving groove 22 to

communicate with each other.

As shown in Figures 4 and 5, the ratchet toothed assembly 30 has a first rack 31 and a
second rack 32 which are in parallel with each other, and the first rack 31 and the
second rack 32 are both arcuate strip-shaped, the arc center points of the two racks 31,
32 coincide with the circle center of the connecting shaft 13, and the guide groove 21
of the swing assembly 20 also matches the shape ot the two arcuate strip-shaped racks
31, 32, so that the guide groove 21 is also arc-shaped. In this way, both the first rack

31 and the second rack 32 can both slide therein along the guide groove 21.

The outer arc surface of the first rack 31 has a plurality of first ratchet teeth 311 and
the second rack 32 also has a plurality of second ratchet teeth 321 on the outer arc
surface thereof. Each of the first ratchet teeth 311 and each of the second ratchet teeth
321 are misaligned with each other when the first rack 31 and the second rack 32 are
in parallel with each other. Specificaily, the plurality of first ratchet teeth 311 each
have a first ratchet tooth tip end 311a and a first ratchet tooth groove end 311b, and

the plurality of second ratchet teeth 321 also each have a second ratchet tooth tip end
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321a and a second ratchet tooth groove end 321b, and the first ratchet tooth tip ends
311a are juxtaposed with the second ratchet tooth groove ends 321b and the first
ratchet tooth groove ends 311b are juxtaposed with the second ratchet tooth tip ends
321a, with the staggered structure design, the ratchet teeth 311, 321 of the juxtaposed

two racks 31, 32 can be misaligned with each other.

The ratchet tooth 311, 321 of the two racks 31, 32 are exposed in the receiving groove
22 through the opening 23 when the first rack 31 and the second rack 32 of the ratchet
toothed assembly 30 are placed into the guide groove 21 together. When the first rack
31 and the second rack 32 are pivotally connected to the first clamping arm 11 via a
second shaft 16 and a third shaft 17, respectively, the ratchet toothed assembly 30 can
be braked through the second shaft 16 and the third shaft 17 to be displaced along
with the first clamping arm 11 and reciprocally slide in the guide groove 21 of the
swing assembly 20, so that the ratchet tooth 311, 321 of the two racks 31, 32 can be

reciprocally moved together in the receiving groove 22, respectively.

The control assembly 40 has a first wrench member 41, a second wrench member 42,
a first latch member 43, and a second latch member 44. The first wrench member 41
and the second wrench member 42 are respectively located in the receiving groove 22
of the swing assembly 20, and the first wrench member 41 and the second wrench
member 42 are pivotally connected to the swing assembly 20 via a fourth shaft 18,
respectively, and the first wrench member 41 and the second wrench member 42 are
respectively driven to be wrenchingly displaced with the fourth shaft 18 as the center
of rotation. In addition, a first protrusion 411 is provided at the front end of the first
wrench member 41, and a second protrusion 421 is also provided at the front end of

the second wrench member 42.

The first latch member 43 and the second latch member 44 are respectively located in
the receiving groove 22 of the swing assembly 20, and the first latch member 43 and

the second latch member 44 are pivotally connected to the swing assembly 20 via a
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fifth shaft 19, respectively, and the first latch member 43 and the second latch member
44 are respectively driven to rotate with the fifth shaft 19 as the center of rotation. The
first latch member 43 has a first indentation 431 and a plurality of first pawls 432, the
first indentation 431 is used for the first protrusion 411 of the first wrench member 41
to be embedded therein, and each of the first pawls 432 can be correspondingly

engaged into each of the first ratchet teeth 311 of the first rack 31, respectively.

The second latch member 44 also has a second indentation 441 and a plurality of
second pawls 442, and the second indentation 441 is used for the second protrusion
421 of the second wrench member 42 to be embedded therein, and each of the second
pawls 442 can be correspondingly engaged into each of the second ratchet teeth 321

of the second rack 32, respectively.

It is to be noted that, each of the first pawls 432 and each of the second pawls 442 are
misaligned with each other when the first latch member 43 and the second latch
member 44 are in parallel with each other. Specifically. the plurality of first pawls 432
each have a first pawl tip end 432a and a first pawl groove end 432b, and the plurality
of second pawls 442 also each have a second pawl tip end 442a and a second pawl
groove end 442b, and the first pawl tip ends 432a are juxtaposed with the second pawl
groove ends 442b,and the first pawl groove ends 432b are juxtaposed with the second
pawl tip ends 442a, with the staggered structure design, the plurality of pawls 432,

442 of the two juxtaposed latch members 43, 44 can be misaligned with each other.

As shown in Figures 6 and 7, when a user operates the first clamping arm 11 and the
second clamping arm 12 to move towards each other and clamps the clamped article,
the torsion spring 131 is subjected to press by the two clamping arms 11, 12 to be
elastically deformed, and the first pawls 432 of the first latch member 43 can be
gradually skipped and be tightly engaged onto the corresponding first ratchet teeth
311 of the first rack 31, similarly, the second pawls 442 of the second latch member

44 are also gradually skipped and are tightly engaged onto the corresponding second
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ratchet teeth 321 of the second rack 32. Meanwhile, by means of elastic force
provided by the elastic component 50, the first protrusion 411 of the first wrench
member 41 is in the first indentation 431, the first latch member 43 is toggled to be
normally held in the engaged position. And the second protrusion 421 of the second
wrench member 42 is also in the second indentation 441, the second latch member 44
is toggled to be normally held in the engaged position. The clamping force of the two
clamping arms 11, 12 can be maintained by the tight engagement between the two

racks 31, 32 of the two latch members 43, 44,

In order to make the ratchet mechanism more stable and reliable, the first ratchet teeth
311 and the second ratchet teeth 321 are designed to be misaligned with each other,
and complementing with the engagement of misaligned first pawls 432 and second
pawls 442. As shown in Figures 14 and 15, only one pair of ratchet tooth and pawl is
engaged when engaged, and the other pair is not engaged. Under the premise of the
same jaw process, with the misaligned ratchet tooth design, the tooth profile may not
be reduced to increase the structural strength. And with the design of the double rows
of misaligned ratchet tooth, the number of teeth can be additionally increased in order
to reduce the skipping angle, thereby reducing the tooth spaces and increasing the

structural strength, so that the overall clamping force is greatly enhanced.

In addition, with the misaligned ratchet tooth design, the pawls 432, 442 of the two
latch members 43, 44 can be reliably engaged onto the ratchet teeth 311, 321 of the
two racks 31, 32, respectively, to ensure that the ratchet teeth 311, 321 and the pawls
432, 442 are able to skip normally when they reach the default value of the clamping
force so as to control the degree of clamping force applied by the accurate clamping
mechanism 10 to avoid the problems such as failing to skip smoothly, deviating easily.

or breaking tooth due to abrasion when the clamping force reaches the default value.

When a user operates the first clamping arm 11 and the second clamping arm 12 to

move away from each other and release the clamped article, the first wrench member
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41 can be first operated to be rotationally displaced so that the first protrusion 411 of
the first wrench member 41 is in the first indentation 431, the first latch member 43 is
toggled from the engaged position to the released position so that each of the first
pawls 432 of the first latch member 43 is moved away from the corresponding first
ratchet tooth 311. Similarly, the second wrench member 42 is then operated to be
rotationally displaced so that the second protrusion 421 of the second wrench member
42 is in the second indentation 441, the second latch member 44 is toggled from the
engaged position to the released position so that each of the second pawls 442 of the
second latch member 44 is moved away from the corresponding second ratchet tooth
321, but not limited to the above-described operation sequence, the user can also first
operate the second wrench member 42 and then operate the first wrench member 41 to
disengage so as to gradually release the clamping force, and can also synchronously
operate the first wrench member 41 and the second wrench member 42 to disengage
to release the clamping force all at once, and the above-mentioned operation
sequences are not intended to limit the scope of the claims. After the two latch
members 41, 42 are respectively moved to the released position, the two clamping
arms 11, 12 are returned to the open position by means of elastic reset force of the

torsion spring 131, and then performs the next clamping operation.

As shown in Figures 8 and 9, which are an exploded view and an engagement
schematic view of the ratchet toothed assembly and the control assembly according to
the second embodiment of the present invention, the specific implementations of
which are generally the same as those of the first embodiment described above, only
the differences will be explained below, and the same points will not be described

again.

In this embodiment, the ratchet toothed assembly 30 has a first rack 31, and the first
rack 31 is also arcuate strip-shaped, and the arc center point of the first rack 31
coincides with the circle center of the connecting shaft 13, and the guide groove 21 of

the swing assembly 20 also matches the shape of the arcuate strip-shaped first rack 31,
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so that the guide groove 21 is also arcuate strip-shaped. In this way, the first rack 31

can slide therein along the guide groove 21.

The outer arc surface of the first rack 31 has a plurality of first ratchet teeth 311 and a
plurality of second ratchet teeth 312 which are in parallel with each other, and each of
the first ratchet teeth 311 and each of the second ratchet teeth 312 are misaligned with
each other. Specifically, the plurality of first ratchet teeth 311 each have a first ratchet
tooth tip end 311a and a first ratchet tooth groove end 31la, and the plurality of
second ratchet teeth 312 also each have a second ratchet tip end 312a and a second
ratchet tooth groove end 312b, and the first ratchet tooth tip ends 311a are juxtaposed
with the second ratchet tooth groove ends 312b and the first ratchet tooth groove ends
311a are juxtaposed with the second ratchet tip ends 312a, with the staggered
structure design, the juxtaposed two ratchet teeth 311, 312 can be misaligned with

each other.

The control assembly 40 has a first wrench member 41 and a first latch member 43.
The first wrench member 41 is located in the receiving groove 22 of the swing
assembly 20, and the first wrench member 41 is pivotally connected to the swing
assembly 20 via the fourth shaft 18, the first wrench member 41 is driven to be
wrenchingly displaced with the fourth shaft 18 as the center of rotation. In addition, a

first protrusion 411 is provided at the front end of the first wrench member 41.

The first latch member 43 is located in the receiving groove 22 of the swing assembly
20, and the first latch member 43 is pivotally connected to the swing assembly 20 via
the fifth shaft 19, and the first latch member 43 is respectively driven to rotate with
the fifth shaft 19 as the center of rotation. The first latch member 43 has a first
indentation 431, a plurality of first pawls 432 and a plurality of second pawls 433, and
the first indentation 431 is used for a first protrusion 411 of the first wrench member
41 to be embedded therein. Each of the first pawls 432 can be correspondingly

engaged into each of the first ratchet teeth 311 on the first rack 31, respectively. and
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each of the second pawls 433 is engaged into each of the second ratchet teeth 321 on

the second rack 32.

It is to be noted that each of the first pawls 432 and each of the second pawls 433 of
the first latch member 43 are misaligned with each other. Specifically, the plurality of
first pawls 432 each have a first pawl tip end 432a and a first pawl groove end 432b,
and the plurality of second pawls 433 also each have a second pawl tip end 433a and a
second pawl groove end 433b, and the first pawl tip ends 432a are juxtaposed with the
second pawl groove ends 433b, and the first pawl groove ends 432b are juxtaposed
with the second pawl tip ends 433a, with the staggered structure design, the two rows
of the plurality of pawls 432, 433 of the first latch members 43 can be misaligned

with each other.

When a user operates the first clamping arm 11 and the second clamping arm 12 to
move towards each other and clamp the clamped article, the torsion spring 131 is
subjected to press by the two clamping arms 11, 12 to be elastically deformed, the
first pawls 432 of the first latch member 43 can be gradually skipped and be tightly
engaged onto the corresponding first ratchet teeth 311 of the first rack 31, similarly,
the second pawls 433 of the first latch member 43 are also gradually skipped and are
tightly engaged onto the corresponding second ratchet teeth 321 of the second rack 32.
Meanwhile, by means of elastic reset force of the elastic component S0. the first
protrusion 411 of the first wrench member 41 is in the first indentation 431, the first
latch member 43 is toggled to be normally held in the engaged position, so that the

clamping force of the two clamping arms 11, 12 can be maintained.

When a user operates the first clamping arm 11 and the second clamping arm 12 to
move away from each other and release the clamped article, the first wrench member
41 can be first operated to be rotationally displaced so that the first protrusion 411 of
the first wrench member 41 is in the first indentation 431, the first latch member 43 is

toggled from the engaged position to the released position so that each of the first
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pawls 432 of the first latch member 43 is moved away from the corresponding first
ratchet teeth 311, and each of the second pawls 433 of the first latch member 43 is
synchronously moved away from the corresponding second ratchet teeth 312. After
the first fatch member 43 is moved to the released position, the two clamping arms 11,
12 are returned to the open position by means of elastic reset force of the torsion

spring 131, and then performs the next clamping operation.

As shown in Figures 10 and 11, which are an exploded view and an engagement
schematic view of the ratchet toothed assembly and the control assembly according to
the third embodiment of the present invention, the implementations of which are
generally the same as those of the first embodiment described above, only the
differences will be explained below, and the same points will not be described again.
In this embodiment, the control assembly 40 has a first wrench member 41 and a
trigger member 45, and the trigger member 45 is juxtaposed at the side of the first
wrench member 41. When assembled. the first wrench member 41 and the trigger
member 45 are mounted in the receiving groove 22 of the swing assembly 20,
respectively, and the first wrench member 41 and the trigger member 45 are pivotally
connected to the swing assembly 20 via the fourth shaft 18, respectively, and the first
wrench member 41 and the trigger member 45 are respectively driven to be
wrenchingly displaced with the fourth shaft 18 as the center of rotation. In addition, a
first protrusion 411 is provided at the front end of the first wrench member 41, and a

trigger protrusion 451 is also provided at the front end of the trigger member 45.

With the structure design of the trigger member 45, when a user wants to operate the
ratchet mechanism to disengage, the user can first wrench the first wrench member 41
to be rotationally displaced so that the first protrusion 411 of the first wrench member
41 is the first indentation 431, the first latch member 43 is toggled from the engaged
position to the released position so that each of the first pawls 432 of the first latch
member 43 is moved away from the corresponding first ratchet teeth 311. Thereafter,

in the actions similar to pulling the trigger, the trigger member 45 is pressed by the
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index finger so that the trigger protrusion 451 of the trigger member 45 is in the
second indentation 441, the second latch member 44 is toggled from the engaged
position to the released position so that each of the second pawls 442 of the second
latch member 44 is moved away from the corresponding second ratchet teeth 321,

thereby gradually releasing the clamping force of the clamping mechanism 10.

As shown in Figures 12 and 13, which are an exploded view and an engagement
schematic view of the ratchet toothed assembly and the control assembly according to
the fourth embodiment of the present invention, the specific implementations of
which are generally the same as those of the third embodiment described above; only
the differences will be explained below, and the same points will not be described
again. In this embodiment, the control assembly 40 has a first wrench member 41 and
a trigger member 45 and a second trigger member 47, and the trigger member 45 and
the second trigger member 47 are juxtaposed at the side of the first wrench member
41. When assembled, the first wrench member 41 and the trigger member 45 and the
second trigger member 47 are mounted in the receiving groove 22 of the swing
assembly 20, respectively. and the first wrench member 41 and the trigger member 45
and the second trigger member 47 are pivotally connected to the swing assembly 20
via the fourth shaft 18, respectively. and the first wrench member 41 and the trigger
member 45 and second trigger member 47 are respectively driven to be wrenchingly
displaced with the fourth shaft 18 as the center of rotation. In addition, a first
protrusion 411 and a first wrench member trigger end 412 having the same shape as
the trigger member 45 and the second trigger member 47 are provided at the front end
of the first wrench member 41, and a trigger protrusion 451 is also provided at the

front end of the trigger member 43,

With the structure design of the trigger member 45, when a user wants to operate the
ratchet mechanism to disengage. the user can first wrench the first wrench member to
be rotationally displaced so that the first protrusion 411 of the first wrench member 41

is in the indentation 431, the first latch member 43 is toggled from the engaged
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position to the released position so that each of the first pawls 432 of the first latch
member 43 is moved away from the corresponding first ratchet teeth 311. Thereafter.
in the actions similar to pulling the trigger, the trigger member 45 is pressed by the
index finger so that the trigger protrusion 451 of the trigger member 45 is in the
second indentation 441, the second latch member 44 is toggled from the engaged
position to the released position so that each of the second pawls 442 of the second
latch member 44 is moved away from the corresponding second ratchet teeth 321,

thereby gradually releasing the clamping force of the clamping mechanism 10.

In view of the above, the ratchet clamps disclosed in accordance with all of the
embodiments of the present invention described above, with the design of two rows of
ratchet teeth which are juxtaposed and are misaligned with each other, allows the
double rows of misaligned ratchet teeth to maintain the original structural strength
without reducing the tooth profile, and increases the number of the ratchet teeth with
the design of double rows of misaligned ratchet teeth, thereby reducing the tooth
spaces when engaged, to increase the overall engagement area. for dispersing the
force applied on the ratchet tooth. It is ensured that the ratchet tooth and the pawls are
able to skip normally when they reach the default value of the clamping force so as to
control the degree of clamping force applied by the accurate clamp mechanism to
avoid the problems such as failing to skip smoothly, deviating easily, or breaking

tooth due to abrasion when the clamping force reaches the default value.

The specific embodiments of the invention have been described in detail in the above
implementations. It is to be understood that numerous modifications and variations
can be made by those skilled in the art to which the present invention pertains in
accordance with the technical concepts of the present invention once the
above-mentioned technical concepts. specific embodiments and effects of the present
invention are appreciated. Hence. the technical solutions that can be derived by those
skilled in the art according to the technical concepts of the present invention on the

basis of the prior art through logical analysis, reasoning and limited experiments
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should be within the scope of protection defined by the claims.
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Claims

1. A ratchet clamp comprising a first clamping arm, a second clamping arm and a
ratchet mechanism, the first clamping arm and the second clamping arm are pivotally
connected to each other via a connecting shaft so as to be opened and closed relative
to each other, the ratchet mechanism is provided between the first clamping arm and
the second clamping arm, wherein:

thre ratchet mechanism comprises:

a ratchet toothed assembly provided on the first clamping arm. the ratchet toothed
assembly comprising a plurality of racks, each of the plurality of racks having a
plurality of ratchet teeth, the ratchet teeth on different ones of the plurality of racks
are juxtaposed and misaligned with each other;

a swing assembly provided on the second clamping arm, the first clamping arm and
the second clamping arm respectively drive the swing assembly and the ratchet
toothed assembly to move away from or towards cach other with the connecting shaft
as an axial center of rotation; and

a control assembly having a latch portion and a tnigger portion, the latch portion
having a plurality of pawls, each of the plurality of pawls having at least one ratchet
tooth, wherein the ratchet tooth on different ones of the plurality of pawls are
Juxtaposed and misaligned with each other; and the trigger portion is used for toggling
the control member, so that the pawls of the latch portion and the racks of the ratchet
toothed assembly are moved between an engaged position and a released position;

one or more of the ratchet teeth on only one of the plurality of racks are engaged with
a corresponding one or more ratchet teeth of the pawls and other of plurality of racks
are not engaged with corresponding ratchet teeth of the pawls when the latch portion
is moved to the engaged position, and all of the racks and the pawls are
simulitancously released when the latch portion is moved to the released position; and
an elastic component provided between the trigger portion and the second clamping
arm so that the ratchet teeth on at least one of the plurality of racks and a

corresponding one or more ratchet teeth of the pawls are held in engagement.
25
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2. The ratchet clamp according to claim 1, wherein the latch portion comprising a
plurality of latch members, each of the pawls being provided on each of the laich
members respectively. and the trigger portion comprising a plurality of wrench
members,

wherein each of the wrench members has a protrusion and each of the latch members
has an indentation,

wherein the protiusion is used for being embedded into the indentation, and the
protrusion toggles the latch member within the indentation to be rotationally displaced

when the wrench member is rotationally displaced.

3. The ratchet clamp according to claim 1, wherein the connecting shaft is sleeved
with a torsion spring, the two ends of the torsion spring aburt against the first clamping
arm and the second clamping arm, respectively, the first clamping arm and the second
clamping arm are normally held in an open position by means of elastic force of the
torston spring, the swing assembly is pivotally connected to the second clamping arm
via a first shaft through which the swing assembly is braked to be moved along with
the second clamping arm, the raichet toothed assembly is pivotally connected to the
first clamping arm via a second shaft and a third shaft through which the ratchet

toothed assembly is braked to be moved along with the first clamping arm.

4. The ratchet clamp according to claim 2, wherein the swing assembly comprises:

a guide groove formed on one side of the swing assembly for the ratchet toothed
assembly to slide therein, the ratchet toothed assembly is arcuate strip-shaped, the
shape of the guide groove matches the shape of the ratchet toothed assembly, so that
the ratchet toothed assembly slides in the guide groove in an arcuate path;

a reeciving groove formed on the other side of the swing assembly for the control
assembly to be pivotally provided therein; and

an opening provided between the guide groove and the receiving groove for the guide

groove and the receiving groove to communicate with each other, the plurality of
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raichet teeth extend through the opening into the receiving groove when the ratchet
toothed assembly is placed into the guide groove, so that the plurality of ratchet teeth

correspond to the pawls.

5. The ratchet clamp according to claim 4. wherein the plurality of pawls comprises a
first pawls and a second pawls, and the plurality of racks comprises a first rack and a
second rack correspond to the first pawl and the second pawl respectively, and only
one pair of the racks and pawls is engaged and the other pair is not engaged when the
latch member is moved to the engaged position, and the two pairs of racks and pawls

are simultaneously released when the latch member is moved to the released position.

6. The ratchet clamp according to claim 5, wherein

a plurality of first ratchet teeth are provided on the first rack, and a plurality of second
ratchet teeth are provided on the second rack, wherein

the plurality of first ratchet tecth of the first rack and the plurality of second ratchet
teeth of the second rack extend through the opening into the receiving groove when
the ratchet toothed assembly is placed into the guide groove, so that the plurality of
first ratchet teeth of the first rack correspond to the first pawls and the plurality of

second ratchet teeth of the second rack correspond to the second pawls.

7. The ratchet ctamp according to claim 6, wherein the second rack is in parallel with
the first rack, and

the first rack and the second rack are both arcuate strip-shaped, and

the arc centers of the first rack and the second rack coincide with the circle center of

the connecting shaft.

8. The ratchet clamp according to claim 6, whercein the plurality of first ratchet tecth
each have a first ratchet tooth tip end and a first ratchet tooth groove end, and the
plurality of second ratchet teeth each have a second raichet tooth tip end and a second
ratchet tooth groove end, each of the first ratchet tooth tip ends and each of the second
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ratchet tooth groove ends are in parullel with each other, and cuch of the first ratchet
tooth groove ends and each of the second ratchet tooth tip ends are in parallel with

each other.

9. The ratchet clamp according to claim |, wherein the trigger portion comprises:

a first wrench member;

a second wrench member, and the first wrench member and the second wrench
member are respectively pivotally connected to the swing assembly via a fousth shaft,
and the first wrench member and the second wrench member are respectively driven
to be rotationally displaced with the fourth shaft as a center of rotation: and

the latch portion comprises:

a first latch member on which a first pawl of the plurality of pawls of the latch portion
are provided; and

a second latch member on which a second pawls of the plurality of pawls of the latch
portion are provided: wherein the first latch member and the second latch member are
respectively pivotally connected to the swing assembly via a fifth shaft, and the first
latch member and the second latch member are respectively driven to be rotationatly

displaced with the fifth shaft as the center of rotation.

10. The ratchet clamp according to claim 9. wherein the first wrench member has a
first protrusion for being embedded into a first indentation of the first latch member,
and the second wrench member has a second protrusion for being embedded into a
second indentation of the second latch member, wherein the first protrusion toggies
the first latch member within the first indentation to be rotationally displaced and the
second protrusion toggles the second latch member within the second indentation to
be rotationally displaced when the first wrench member and the second wrench

member arc rotationally displaced.

11. The ratchet clamp according to claim 9, wherein the first latch member and the

second latch member are provided in parallel with each other, so that the first pawls
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and the second pawls are misaligned with each other, wherein the first pawls each has
a first pawl tip end and a first pawl groove end. and the second pawls each has a
second pawl tip end and a second pawl groove end, and the first pawl tip end and the
second pawl groove end are in parallel with each other, and the first pawl groove end

and the second paw] tip end are in parallel with each other.

12. The ratchet clamp according to claim 1, wherein the ratchet toothed assembly has
plurality of racks which includes a fust rack and a second rack whicl are both arcuate
strip-shaped, and a plurality of first ratchet teeth and a plurality of second ratchet teeth
are juxtaposed on the first rack and the second rack, respectively, and the first rack
and the second rack are both arcuate strip-shaped, and an arc center of the first rack
and an arc center of the second rack coincide with an circle center of the connecting

shaft.

13. The ratchet clamp according to claim 12, wherein the plurality of first ratchet teeth
each has a first ratchet tooth tip end and a first ratchet tooth groove end, and the
plurality of second ratchet teeth each has a second ratchet tooth tip end and a second
ratchet tooth groove end, wherein the first ratchet tooth tip end and the second ratchet
tooth groove end are in parallel with each other, and the first ratchet tooth groove end

and the second ratchet tooth tip end are in parallel with each other.

14. The ratchet clamp according to claim 1, wherein the trigger portion comprises:

a first wrench member which is pivoially connected to the swing assembly via a
fourth shaft, and the first wrench member is driven to be rotationally displaced with
the fourth shaft as a center of rotation; and

the latch portion comprises:

a first latch member on which a first pawls and a sccond pawls arc provided, and the
tirst latch member is pivotally connected to the swing assembly via a fitth shaft, and
the first latch member is respectively driven to be rotationally displaced with the fifth

shaft as a center of rofation;
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wherein the first wrench member has a [irst protrusion for being embedded into a {irst
indentation of the first latch member, and the first protrusion toggles the first latch
member within the first indentation to be rotationally displaced when the first wrench

member is rotationally displaced.

15. The raichet clamp according to clabm {4, wherein the first pawls and the second
pawls are misaligned with each other, wherein the first pawls each has a first pawl tip
end and a first pawl groove end, and the second pawls each has a second pawl tip end
and a second pawl groove end. and the first pawl tip end and the second pawl groove
end are in parallel with each other, and the first pawl groove end and the second pawl

tip ends are in parallel with each other.

16. The ratchet clamp according to claim 2, wherein the plurality of wrench members
comprises a first wrench member and

the trigger portion further comprises a trigger member which is juxtaposed at the side
of the first wrench member and is smaller than the first wrench member, the first
wrench member and the trigger member are respectively pivotally connected to the
swing assembly via a fourth shaft, and the first wrench member and the trigger
member are respectively driven to be rotationally displaced with the fourth shaft as
the center of rotation; and

the plurality of latch members comprises:

a first latch member on which a first pawl are provided; and

a second latch member on which a second pawl are provided, the first latch member
and the second latch member are respectively pivotally connected to the swing
assembly via a fifth shaft, and the first latch member and the second laich member
are respectively driven to be rotationally displaced with the fifth shaft as the center of

rotation.

17. The ratchet clamp according to claim 16, wherein the first wrench member has a

first protrusion for being embedded into a first indentation of the first laich member,
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the trigger has a rigger protrusion {or being embedded into a second indentation of
the second latch member, the first protrusion toggles the first latch member within the
first indentation to be rotationally displaced and the trigger protrusion toggles the
second latch member within the second indentation to be rotationally displaced when

the first wrench member and the trigger member are rotationally displaced.

18. The ratchet clamp according to claim 16, wherein the first latch member further
comprises a plurality of first pawls, the second latch member further compiises a
plurality of second pawls. the first latch member and the second latch member are
provided in parallel with each other, so that the plurality of first pawls and the
plurality of second pawls are misaligned with each other, the plurality of first pawls
each have a first pawl tip end and a first pawl groove end, the plurality of second
pawls each have a second pawl tip end and a second pawl groove end, each of the first
pawl tip ends and each of the second pawl groove ends are in parallel with each other,
and each of the first pawl groove ends and cach of the second pawl tip ends are in

parallel with each other.

19. The ratchet clamp according to claim 1, wherein the trigger portion comprises:

a first wrench member;

a first trigger member which is juxtaposed at a side of the first wrench member and is
smaller than the first wrench member, and the first wrench member and the trigger
member are respectively pivotally connected to the swing assembly via a fourth shaft,
and the first wrench member and the trigger member are respectively driven to be
rotationally displaced with the fourth shaft as an center of rotation;

a second trigger member which is juxtaposed at a side of the first wrench member and
is smaller than the first wrench member. and the first wrench member and the second
trigger member arc pivotally connected to the swing assembly via a fourth shaft,
respectively, and the first wrench member and the second trigger member are
respectively driven to be rotationally displaced with the fourth shaft as an center of

rotation; and
3l
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the lutch portion comprises:

a first latch member on which a first pawls of the latch portion are provided:

a second latch member on which a second pawls of the latch portion are provided; and
a third latch member on which a third pawls of the latch portion are provided, wherein
the first latch member, the second latch member and the third latch member are
respectively pivolally connected to the swing assembly via a fifth shaft, and the first
latch member, the second latch member and the third latch member are respectively

driven to be rotationally displaced with the fifth shaft as the center of rotation.

20. The ratchet clamp according to claim 19, wherein the first trigger member has a
first protrusion for being embedded into a first indentation of the first latch member,
and the second trigger member has a second protrusion for being embedded into a
second indentation of the second latch member, and the first wrench member has a
trigger protruston for being embedded into a third indentation of the third laich
member, wherein the first protrusion toggles the first Jatch member within the first
indentation to be rotationally displaced, and the second protrusion toggles the second
latch member within the second indentation to be rotationally displaced, and the
trigger protrusion toggles the third latch member within the third indentation to be
rotationally displaced, when the first wrench member as well as the first trigger

member and the second trigger member are rotationally displaced,

21. The ratchet clamp according to claim 19, wherein the first pawls, the second
pawls and the third pawls are misaligned with each other when the first latch member,
the second latch member and the third latch member are provided in parallel with
each other. wherein the first pawls each has a first paw! tip end and a first pawl
groove end, and the second pawls each has a second pawl tip end and a second pawl
groove cnd, and the third pawls cach has a third pawl tip cnd and a third pawl groove
end, and the first pawl tip end and the second pawl groove end are in paraltel with
each other, and the first pawl groove end and each of the second pawl tip end are in

parallel with each other.
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