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(54) Title: POWER TRANSFER PLIERS

(57) Abstract: A hinged handheld tool that includes an integrated power transmis
sion mechanism to allow a user to increase an output pressure onto an external ob -
ject. The handheld tool includes a first tool-part assembly and a second tool-part as
sembly, wherein each includes a hand lever, a jaw-receiving cavity, an independent
jaw, and a cam. The independent jaw engages the external object and comprises an
engagement end and a tapered end. The hand lever is the grasping element for the
user. The hand lever of the first tool-part assembly and the second tool-part as
sembly are terminally and pivotably connected to each other about a fulcrum axis.
The independent jaw is pivotably connected to the hand lever within the jaw-re
ceiving cavity. The cam is rotatably mounted within the jaw-receiving cavity, in
between the hand lever and the tapered end. The cam and the tapered end are mech -
anically coupled to yield a ratchet -type mechanism.

00
FIG. 1

o



w o 2017/178997 Al II 11 II I 1 I 1 II 11 III Mill lllll II I II

SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, Published:



Power Transfer Pliers

The current application claims a priority to the U.S. Provisional Patent application

serial number 62/323,895 filed on April 18, 2016.

FIELD OF THE INVENTION

The present invention relates generally to handheld cutting, bending, or gripping

tools. More specifically, the present invention is a hinged handheld tool, such a pair of

pliers, with an integrated power transmission mechanism which allows a user to increase

the output force of the tool from a lower grip input.

BACKGROUND OF THE INVENTION

A variety of tools are commonly used to apply targeted cutting or slicing pressure

to an area of an object as a means of controllably splitting the object into pieces. Such

devices include standard pliers, wire cutters, scissors, trimmers, and more. These types of

tools enable a user to apply large forces to a small, precise area, resulting in very high

pressure capable of causing the desired splitting effect. Metalworking, manufacturing,

even gardening is made much easier by the application of precise and powerful cutting

tools.

However, such equipment often fails to address the common needs of the user.

Oftentimes, a user will encounter an item that requires significant amount of force to cut

through. In such situations, a direct translation of the user's grip strength may not be

enough to overcome the implicit strength of the object to be cut. High gauge metal wires

or bars, for example, prove to be too strong for standard pliers or cutters to handle. What

is needed is a set of power-enhancing pliers that increase the ability of the user to apply

high, targeted pressure to specific areas of an object.



The present invention addresses these issues. The present invention is a handheld

pair of pliers that delivers improved power transmission to the cutting edges through

compression of the handles. The present invention uses a set of internal cams which

facilitate transmission of compressive force applied to the handles into compressive force

applied to the cutting edges of the present invention. This arrangement enables force

transmission proportional to the curvature of the cams against the inner handles.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG 1 is a perspective view of the present invention.

FIG 2 is an exploded perspective view of the present invention.

FIG 3 is a sectional view of the present invention.

FIG 4 is a sectional view of the first tool-part assembly.

DETAIL DESCRIPTIONS OF THE INVENTION

All illustrations of the drawings are for the purpose of describing selected

versions of the present invention and are not intended to limit the scope of the present

invention.

The present invention is a hinged handheld tool, such a pair of pliers, with an

integrated power transmission mechanism which allows a user to increase the output of

the tool from a lower grip input. The present invention may be incorporated into a variety

of handheld tools including, but not limited to, standard pliers, wire cutters, bold cutters,

cable cutters, and pruners.

In reference to FIG. 1, the present invention comprises a first tool-part assembly 1

and a second tool-part assembly 2. The first tool-part assembly 1 and the second tool-part

assembly 2 each make up the half of the present invention. The first tool-part assembly 1

and the second tool-part assembly 2 each comprise a hand lever 3, a jaw-receiving cavity

6, an independent jaw 9, a retaining spring 20, and a cam 13. The hand lever 3 acts as the

grasping element and provides the user with a mechanical advantage to amplify a grip



force produced by his or her hand's grip. The hand lever 3 comprises an inner lever

surface 4 and an outer lever surface 5 which the user may grasp and engage. The shape,

length, width, and material composition of the hand lever 3 may vary to meet the needs

and preferences of the user. For example, the length of the hand lever 3 directly affects

the total clamping/compression pressure produced by the present invention. The hand

lever 3 of the first tool-part assembly 1 and the hand lever 3 of the second tool-part

assembly 2 are terminally and pivotally connected to each other about a fulcrum axis 18

as seen in FIG. 1. Resultantly, the fulcrum axis 18 is the pivot point for first tool-part

assembly 1 and the second tool-part assembly 2. It is preferred the fulcrum axis 18 is

positioned at a first end of the hand lever 3 from the first tool-part assembly 1 and a first

end of the hand lever 3 from the second tool-part assembly 2, similar to traditional plier-

type hand tools.

The independent jaw 9 transfers the grip force from the hand lever 3 to an

external object such as wires, bolts, or sheet metal to name a few non-limiting examples.

Contrary to tradition plier-type hand tool designs, the hand lever 3 and the independent

jaw 9 are not rigidly connected to each other and are able to move independently. The

independent jaw 9 comprises an engagement end 10 and a tapered end 11. The

engagement end 10 interfaces and applies an output pressure the external object. The

tapered end 11 is mechanically coupled to the hand lever 3 through the cam 13 in order to

amplify the grip force from the hand lever 3. The independent jaw 9 is connected to the

hand lever 3 through the jaw-receiving cavity 6. The jaw-receiving cavity 6 is

mechanically integrated into the hand lever 3, adjacent to the fulcrum axis 18, and is

sized/shaped to compliment the independent jaw 9. The tapered end 11 is positioned

within the jaw-receiving cavity 6 and the independent jaw 9 is rotatably connected to the

hand lever 3 about the fulcrum axis 18. Resultantly, the hand lever 3 and independent jaw

9 of the first tool-part assembly 1 in conjunction with the hand lever 3 and independent

jaw 9 of the second tool-part assembly 2 all rotate about the same point, the fulcrum axis

18. It is preferred that the fulcrum axis 18 is positioned in between the engagement end

10 and the tapered end 11 as seen in FIG. 3.

Referring to FIG. 4, the jaw-receiving cavity 6 comprises a first cavity portion 7

and a second cavity portion 8. The first cavity portion 7 is terminally positioned to the



hand lever 3, adjacent to the fulcrum axis 18. The first cavity portion 7 receives the body

of independent jaw 9. In particular, the first cavity portion 7 traverse through the hand

lever 3 from the inner lever surface 4 to the outer lever surface 5 of the hand lever 3. The

second cavity portion 8 is positioned adjacent to the first cavity portion 7, opposite the

engagement end 10 and receives the tapered end 11 of the independent jaw 9. In

particular, the second cavity portion 8 laterally traverses into the hand lever 3 from the

internal surface with the tapered end 11 being positioned within the second cavity portion

8.

The cam 13 acts as a pawl-type element in the present invention to provide a

ratcheting effect and increase the overall leverage for the user. The cam 13 is an oblong-

shaped extrusion as seen in FIG. 2. The cam 13 is mounted within the jaw-receiving

cavity 6. It is preferred that the cam 13 is rotatably mounted within the jaw-receiving

cavity 6 with a rotation axis 14 of the cam 13 being oriented parallel to the fulcrum axis

18. In alternative embodiment of the present invention, the cam 13 is fixed to within the

jaw-receiving cavity 6. More specifically, the cam 13 comprises a free end 15 and fixed

end 16, wherein the fixed end 16 is rotatably connected to the hand lever 3 about the

rotation axis 14 of the cam 13; and, the free end 15 is oriented towards the fulcrum axis

18. The cam 13 is positioned within the second cavity portion 8, between the hand lever 3

and the tapered end 11. Resultantly, when pressure is applied on the hand lever 3, the

cam 13 is pushed/forced to engage the tapered end 11. The curvature of the cam 13

determines the power ratio of the present invention. To yield a mechanical leverage, the

rotation axis 14 of the cam 13 and the fulcrum axis 18 are positioned offset to each other

along the hand lever 3. The size, curvature, and shape of the cam 13 may vary to increase

or decrease the power ratio of the present invention.

The retaining spring 20 tensionably connects the independent jaw 9 to the hand

lever 3 in order to push and bias the cam 13 into contact with the tapered end 11 when

pressure on the hand lever 3 is alleviated. The retaining spring 20 is positioned within the

second cavity portion 8, adjacent to the cam 13 and opposite the fulcrum axis 18. More

specifically, the retaining spring 20 is tensionably connected in between the tapered end

11 and the hand lever 3 as seen in FIG. 3.



The present invention opens and closes as any other non-reduction pair of cutters,

pliers, etc. The following description depicts how to utilize the present invention to apply

a significant force on the external object. Additionally, the following description is

identical for the first tool-part assembly 1 and the second tool-part assembly 2. First the

user places the external object in between the engagement end 10 of the first tool-part

assembly 1 and the engagement end 10 of the second tool-part assembly 2 and squeezes

the hand lever 3 of the first tool-part assembly 1 towards the hand lever 3 of the second

tool-part assembly 2 until the engagement end 10 makes contact with the external object.

Once the engagement end 10 makes contact with the external object, the pressure from

the hand lever 3 pushes and engages the cam 13 into the tapered end 11. The engagement

point between the cam 13 and the tapered end 11 is initially at the free end 15 of the cam

13, i.e. the portion of the cam 13 that is closest to the fulcrum axis 18. As more force is

applied to the hand lever 3, the engagement point translates from the free end 15 to the

fixed end 16 of the cam 13. Simultaneously, the retaining spring 20 expands while the

engagement end 10 of the first tool-part assembly 1 and the engagement end 10 of the

second tool-part assembly 2 translate towards each other. This applies the output pressure

to the external object in order to cut, crush, or grip the external object. Once reaching a

significant resistance from the external object the user releases begins to release the hand

lever 3 in order to begin the ratcheting effect. As pressure is released on the hand lever 3,

the retention spring contracts and forces the cam 13 to return to an initial position without

the independent jaw 9 releasing the external object; the initial position is defined by the

cam 13 being disengaged from the tapered end 11 and being oriented towards the fulcrum

axis 18. Next, the user re-applies pressure to the hand lever 3 again. As pressure is re

applied, the cam 13 engages the tapered end 11 at a lower engagement point and

translates away from the fulcrum axis 18; the lower engagement point is defined by an

engagement point further away from the fulcrum axis 18. The movement of the

engagement point modifies the angle of the force from the hand lever 3, thus applying a

larger force onto the independent jaw 9 and thus the force being applied onto the external

object. This process may be repeated a multitude of times to yield a larger output force

through the ratcheting effect.



Referring to FIG. 2 and FIG. 3, the first part-tool assembly and the second part-

tool assembly are pivotably connected to each other by a pivot pin 19. The pivot pin 19 is

a cylindrical extrusion that is positioned parallel and coincident with the fulcrum axis 18.

The pivot pin 19 traverses through the hand lever 3 of the first tool-part assembly 1, the

independent jaw 9 of the first tool-part assembly 1, the hand lever 3 of the second tool-

part assembly 2, and the independent jaw 9 of the second tool-part assembly 2. Thus, the

first tool-part assembly 1 and the second tool-part assembly 2 are pivotably connected to

each other by the pivot pin 19, thus yielding a plier-type design and mechanism.

In the preferred embodiment of the present invention, independent jaw 9 further

comprises a curved lateral surface 12. The curved lateral surface 12 allows the cam 13 to

smoothly engage the tapered end 11, thus ensuring an efficient means of force transfer.

The curved lateral surface 12 is positioned adjacent to the tapered end 11 of the

independent jaw 9. Additionally, the curved lateral surface 12 is oriented towards the

hand lever 3 within the jaw-receiving cavity 6. Thus, a lateral surface 17 of the cam 13

presses against the curved lateral side. The curved lateral surface 12 is preferably concave

shaped to compliment the lateral surface 17 of the cam 13 as seen in FIG. 3. In an

alternative embodiment, the curved lateral surface 12 is convex shaped with the cam 13

being shaped complimentary, concave shape, in order to ensure a smooth engagement.

The present invention may be modified to yield a variety of different applications

and types of pliers. The present invention may be modified to designs such as slip joint

pliers, diagonal pliers, Lineman's pliers, needle-nose pliers, pincers, crimping pliers,

hand crimp tools, locking pliers, circlip pliers, and round-nose pliers to name a few non-

limiting examples. In one embodiment, referring to FIG. 2, the present invention is

designed similar to traditional cutting pliers. In particular, the first tool-part assembly 1

and the second tool-part assembly 2 each further comprise a cutting blade 21. The cutting

blade 21 is a sharpened portion of the engagement end 10 which presses and cuts the

external object. The cutting blade 21 is mechanically integrated into the engagement end

10 and is oriented perpendicular to the fulcrum axis 18. Furthermore, the cutting blade 21

of the first tool-part assembly 1 and the cutting blade 21 of the second tool-part assembly

2 are oriented towards each other, similar to traditional pliers and scissors-like devices. In



alternative embodiments of the present invention, the cutting blade 21 may be replaced

with clamps or flat edges that enable the present invention to grasp the external object.

In another embodiment of the present invention, the hand lever 3 is mounted to

the independent jaw 9 through an at least one pivot point. Additionally, in this

embodiment, the cam 13 is a curved oblong extrusion that is positioned with the free end

15 being oriented away from the fulcrum axis 18.

Although the invention has been explained in relation to its preferred

embodiment, it is to be understood that many other possible modifications and variations

can be made without departing from the spirit and scope of the invention as hereinafter

claimed.



What is claimed is:

1. A power transfer pliers comprises:

a first tool-part assembly;

a second tool-part assembly;

the first tool-part assembly and the second tool-part assembly each

comprise a hand lever, a jaw-receiving cavity, an independent jaw, and a cam;

the independent jaw comprises an engagement end and a tapered end;

the hand lever of the first tool-part assembly and the hand lever of the

second tool-part assembly being terminally and pivotally connected to each other

about a fulcrum axis;

the jaw-receiving cavity being integrated into the hand lever, adjacent to

the fulcrum axis;

the tapered end of the independent jaw being positioned within the jaw-

receiving cavity;

the independent jaw being rotatably connected to the hand lever about the

fulcrum axis;

the fulcrum axis being positioned in between the engagement end and the

tapered end;

the cam being mounted within the jaw -receiving cavity; and

the cam being positioned in between the hand lever and the tapered end.

2. The power transfer pliers as claimed in claim 1 comprises:

the hand lever comprises an inner lever surface and an outer lever surface;

the jaw-receiving cavity comprises a first cavity portion and a second

cavity portion;

the first cavity portion being terminally positioned to the hand lever,

adjacent to the fulcrum axis;

the first cavity portion traversing through the hand lever from the inner

lever surface to the outer lever surface;

the second cavity portion being positioned adjacent to the first cavity

portion, opposite the engagement end;



the second cavity portion laterally traversing into the hand lever from the

internal surface; and

the cam and the tapered end being positioned within the second cavity

portion.

The power transfer pliers as claimed in claim 1 comprises:

a pivot pin;

the pivot pin being positioned parallel and coincident with the fulcrum

axis;

the pivot pin traversing through the hand lever of the first tool-part

assembly, the independent jaw of the first tool-part assembly, the hand lever of

the second tool-part assembly, and the independent jaw of the second tool-part

assembly; and

the first tool-part assembly and the second tool-part assembly being

pivotably connected to each other by the pivot pin.

The power transfer pliers as claimed in claim 1 comprises:

the first tool-part assembly and the second tool-part assembly each further

comprise a retaining spring;

the retaining spring being positioned within the jaw -receiving cavity;

the retaining spring being positioned adjacent to the cam, opposite the

fulcrum axis; and

the retaining spring being tensionably connected in between the tapered

end and the hand lever.

The power transfer pliers as claimed in claim 1 comprises:

the first tool-part assembly and the second tool-part assembly each further

comprise a cutting blade;

the cutting blade being mechanically integrated into to the engagement

end;

the cutting blade being oriented perpendicular to the fulcrum axis; and



the cutting blade of the first tool-part assembly being oriented towards the

cutting blade of the second tool-part assembly.

6. The power transfer pliers as claimed in claim 1 comprises:

the cam comprises a free end and a fixed end;

the cam being rotatably mounted within the jaw-receiving cavity;

a rotation axis of the cam being oriented parallel to the fulcrum axis;

the rotation axis of the cam and the fulcrum axis being positioned offset to

each other along the hand lever;

the fixed end being rotatably connected to the hand lever about the

rotation axis of the cam; and

the free end being oriented towards the fulcrum axis.

7. The power transfer pliers as claimed in claim 1 comprises:

the independent jaw further comprises a curved lateral surface;

the curved lateral surface being positioned adjacent to the tapered end of

the independent jaw;

the curved lateral surface being oriented towards the hand lever within the

jaw-receiving cavity; and

a lateral surface of the cam being pressed against the curved lateral

surface.

8. The power transfer pliers as claimed in claim 1, wherein the curved lateral surface

is concave shaped.

9. A power transfer pliers comprises:

a first tool-part assembly;

a second tool-part assembly;

the first tool-part assembly and the second tool-part assembly each

comprise a hand lever, a jaw-receiving cavity, a retaining spring, an independent

jaw, and a cam;



the independent jaw comprises an engagement end and a tapered end;

the hand lever of the first tool-part assembly and the hand lever of the

second tool-part assembly being terminally and pivotally connected to each other

about a fulcrum axis;

the jaw-receiving cavity being integrated into the hand lever, adjacent to

the fulcrum axis;

the tapered end of the independent jaw being positioned within the jaw-

receiving cavity;

the independent jaw being rotatably connected to the hand lever about the

fulcrum axis;

the fulcrum axis being positioned in between the engagement end and the

tapered end;

the cam being rotatably mounted within the jaw-receiving cavity;

the cam being positioned in between the hand lever and the tapered end;

a rotation axis of the cam being oriented parallel to the fulcrum axis;

the retaining spring being positioned within the jaw -receiving cavity;

the retaining spring being positioned adjacent to the cam, opposite the

fulcrum axis; and

the retaining spring being tensionably connected in between the tapered

end and the hand lever.

10. The power transfer pliers as claimed in claim 9 comprises:

the hand lever comprises an inner lever surface and an outer lever surface;

the jaw-receiving cavity comprises a first cavity portion and a second

cavity portion;

the first cavity portion being terminally positioned to the hand lever,

adjacent to the fulcrum axis;

the first cavity portion traversing through the hand lever from the inner

lever surface to the outer lever surface;

the second cavity portion being positioned adjacent to the first cavity

portion, opposite the engagement end;



the second cavity portion laterally traversing into the hand lever from the

internal surface; and

the cam and the tapered end being positioned within the second cavity

portion.

11. The power transfer pliers as claimed in claim 9 comprises:

a pivot pin;

the pivot pin being positioned parallel and coincident with the fulcrum

axis;

the pivot pin traversing through the hand lever of the first tool-part

assembly, the independent jaw of the first tool-part assembly, the hand lever of

the second tool-part assembly, and the independent jaw of the second tool-part

assembly; and

the first tool-part assembly and the second tool-part assembly being

pivotably connected to each other by the pivot pin.

12. The power transfer pliers as claimed in claim 9 comprises:

the first tool-part assembly and the second tool-part assembly each further

comprise a cutting blade;

the cutting blade being mechanically integrated into to the engagement

end;

the cutting blade being oriented perpendicular to the fulcrum axis; and

the cutting blade of the first tool-part assembly being oriented towards the

cutting blade of the second tool-part assembly.

13. The power transfer pliers as claimed in claim 9 comprises:

the cam comprises a free end and a fixed end;

the rotation axis of the cam and the fulcrum axis being positioned offset to

each other along the hand lever;

the fixed end being rotatably connected to the hand lever about the

rotation axis of the cam; and



the free end being oriented towards the fulcrum axis.

14. The power transfer pliers as claimed in claim 9 comprises:

the independent jaw further comprises a curved lateral surface;

the curved lateral surface being positioned adjacent to the tapered end of

the independent jaw;

the curved lateral surface being oriented towards the hand lever within the

jaw-receiving cavity; and

a lateral surface of the cam being pressed against the curved lateral

surface.

15. The power transfer pliers as claimed in claim 14, wherein the curved lateral

surface is concave shaped.
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