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In fig.3 FGis the cutting length and AC is the handle length.

Clatim ,

1.  Compound action cutting snips, comprising:

a pair of handle members mutzally connected at a handle pivot at a distal end of the
handles, the handle members forming a handle for single hand use; and,

a pair of cutting blades, each blade having a proximal end attached to a pivot in a
distal portion of one of theé\handles proximal to the handle pivot, and the blades mutually
connected at blade pivot, the handle pivot and blade pivot being located on zn axial
centerline of the snips, the handles pivot proximal to the blade pivot, so that converging
movement of the handles causes converging movement of the blades;

the blades each having a cutting edge that has a curvature convex in the direction of
the centerline of the snips;

wherein the blades are pivotable between a fully opened positioned and a closed
position, a maximum cutting length being a free length of the blades when in the fully
opened position,

wherein the maximum cutting length is at least 2.5 inches (63mm) and a ratio of the
maximum cutting length to the length of the handles is at least 0.4.
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7. A compound action cutting snips. comprising:

a pair of handles mutually connected at a handle pivot at distal ends of the handles,
the handles forming a grip for a hand having a predetermined angular range of movement
between an open position and a converged position; and

a pair of cutting blades. each blade having a proximal end attached to a distal
portion of one of the handles and proximal to the handle pivot, and the blades mutually
connected at a blade pivot to form a cutting length from free ends of the blades to a
crossing point, so that converging movement of the handies causes converging cutting
movement of the blades;

wherein a ratio of a maximum cutting length of the blades to a length of the handles
is about 0.4,

wherein the handles have a range of movement of about 45° through a distance at
proximal ends of the handles of about 4.5 inches (114mm); and

wherein a change in cutting length caused by the converging movement of the

handles is at least 0.05 inches/degree (1.27mm/degree).
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MULTIPLE PURPOSE COMPOUND ACTION SNIPS

BACKGROUND AND SUMMARY
Compound action cutting snips typically include a pair of handles connected to a
5 pivot point and a pair of blades pivotally mounted on the handles and pivotally
connected to each other at a separate pivot point. The compound action of the pivoting
handles driving the pivoting blades of this type of snips provides for relatively greater

force at the cutting blades than is produced by single pivot snips.

. One type of compound action snips, aviation snips, are commonly used for
eest 10  cutting sheet metal. Aviation snips by convention have a cuiting length of 1 to 1.5

______ inches in straight-line cutting snips, and a cutting length of about 1.75 inches for
curved cutting snips. The maximum cutting length is believed to represent a limit
P imposed by the force required to close the ends of the blades through the material.

The relatively short cutting length of aviation snips makes them inconvenient for

veve” 15  use for other materials where long cuts must be made, for example, cutting thin sheet
KN material such a vinyl siding. Tinner snips, which are used for material such as vinyl
- siding, are single pivot tools that have relatively long handles and blades. These are

heavy and can be difficult for a worker standing on a ladder to manipulate.
The present invention provides general purpose snips that can be used for a
20  variety of materials. It has been found that a cutting snips can be providesd with a more
efficient cutting action without significant loss of cutting force at the blade tips by the

arrangement of the cutting blades and handles described in more detail below.
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In a broad form the present invention provides a compound action cutting snips,
comprising:
a pair of handle members mutually connected at a handle pivot at a distal end of the
handles, the handle members forming a handle for single hand use; and,
a pair of cutting blades, each blade having a proximal end attached to a pivot in a
distal portion of one of the handles proximal to the handle pivot, and the blades mutually

connected at blade pivot, the handle pivot and blade pivot being located on an axial

centerline of the snips, the handles pivot proximal to the blade pivot, so that converging
movement of the handles causes converging movement of the blades; |

the blades each having a cutting edge that has a curvature convex in the direction of
the centeriine of the snips;

wherein the blades are pivotable between a fully opened positioned and a closed
position, a maximum cutting length being a free length of the blades wher in the fully
opened position,

wherein the maximum cutting length is at least 2.5 inches (63mm) and a ratio of the
maximum cutting length to the length of the handles is at least 0.4.

The maximum cutting length is preferably in the range 2.5 to 3.5 inches (63 to
8%mm), and more preferably about 2.75 inches (70mm).

The ratio of the maximum cutting length of the blades to the length of the handles is
preferably in a range of about 0.4 to 0.6.

In a preferred embodiment, the handles are at a proximal portion of the snips, the
blades correspondingly being at a distal portica of the snips, and the handle pivot is
located proximal to and spaced from the blade pivot.

The blades may be both formed with honed cutting edges. Alternatively, a first of
the blades may be formed with a serrated anvil surface substantially perpendicular to the
first blade edge. The serrated anvil surface provides means for gripping a workpiece, and
a second of the blades is formed with a honed cutting edge that moves against the edge of
the anvil to cut the workpiece.

In another broad form the present invention provides a compound action cutting
snips, comprising:

a pair of handles mutually connected at a handle pivot at distal ends of the handles,
the handles forming a grip for a hand having a predetermined angular range of movement
between an open position and a converged position; and

a pair of cutting blades, each blade having a proximal end attached to a distal
portion of one of the handles and proximal to the handle pivot, and the blades mutually
connected at a blade pivot to form a cutting length from free ends of the blades to a
crossing point, so that converging movement of the handles causes converging cutting

movement of the blades;
wherein a ratio of a maximum cutting length of the blades to a length of the handles

is about 0.4,
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wherein the handles have a range of movement of about 45° through a distance at

proximal ends of the handles of about 4.5 inches (114mm); and

wherein a change in cutting length caused by the converging movement of the
handles is at least 0.05 inchies/degree (1.27mm/degree).

In yet another broad form the present invention provides a compound action cutting
snips, comprising:

a pair of handles mutually connected at a handle pivot for pivoting movement
between an open position and a closed position, a distance between the open and closed
positions being in a range of about 4 inches (10lmm) to 5 inches (127mm) for
manipulation in one hand; and,

a pair of cutting blades, each blade having a proximal end attached to a distal
portion of one of the handles, the blades being mutually connected at a blade pivot for
pivoting movement between an open positioned and a closed position, and the blades
having a maximum cutting length at the open position;

wherein the handle pivot is proximal to the blade pivot;

wherein converging movement of the handles causes converging movement of the

blades,
wherein a ratio of a maximum cutting length of e blades to a length of the handles

is about 0.4, and

wherein a ratio of the maximum cutting length of the blades to a distance between
the open and closed position of the handies measured at handle butts is at least 0.5.

The snips according to the preferred embodiment of the present invention provides a
cutting action that is more efficient that conventional compound action snips by virtue of
the geometry of the blades and handles. The movement of the handles, which changes the
relative orientation of the blades. causes a change in the effective cutting length, that is,
the distance from the point at which the blade edges cross to the tips of the blade. The
snips aecording to a preferred embodiment of the invention are configured so that a ratio
of the change in effective cutting length to annular movement of the handles is at least
0.05 inches/degree and more preferably in a range of 0.05 to 0.09 inches/degree. This
more than 50% greater than the corresponding fatio in conventional snips and provides an
advantage in using the snips.

According to a preferred embodiment of the present invention, the geometry of the
snips provides a ratio of a linear distance between tips of the blades in the open position
and a linear distance between free ends of the handles in the open position that is at least

0.35.

BRIEF DESCRIPTION OF THE DRAWINGS
A preferred form of the present invention will now be descrived by way of example

with reference to the accompanying drawings, wherein:
Fig. 1 is & perspective view of snips in accordance with the invention;

[N TBLLIOTI24:KEH
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Fig. 2 is a front view of the snips of Fig. 1 in a closed position;
Fig. 3 18 a front view of the snips in an open position;
Fig. 4 is a side view of the snips of Fig. 1; and

FNALIBLLION 24.KEH
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Fig. 5 is an enlarged view of a blade with an anvil surface for supporting a

workpiece during cutting.

DETAILED DESCRIPTION

Figure 1 is a perspective view and Figure 2 is a front view of cutting snips in
accordance with the present invention. The snips include a pair of handles 20, 22
connected at a handle pivot 24. The handle pivot 24 may comprise a bolt, as shown in
the figures, or any suitable fastener. As shown in Fig. 2, the handles 20, 22 may
include grip covers 26, 28 of a suitably soft material. For the purposes of this
description, the handies 20, 22 define a proximal portion 25 of the snips.

A pair of cutting blades 30, 32 are mounted to distal portions 36, 38 of the
handles 20, 22 by bolts 40, 42 which permit relative rotation between the blades and
the respective handle. A latch 48 is mounted to one of the blade mounting bolts 42 for
holding the snips in a closed position, as illustrated in Fig. 2.

The blades 30, 32 are mutually connected at a blade pivot 50 which ailows
relative pivoting movement of the blades. The blade pivot 50 is located distally of the
handle pivot 24. As shown in Fig. 3, the snips have an open position in which the
handles 20, 22 and the blades 30, 32 are diverging from each other relative to the
respective pivots 24, 50. As may be understood by reference to the drawings,
converging movement of the handles 20, 22, which is applied by the user, causes

converging movement, that is, the cutting movement, of the blades 30, 32.
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A spring 25 is mounted at the handle pivot 24 and acts on the handles 20, 22 to
bias the handles to the open position.

The blades 30, 32 have a cutting length 62 defined as the axial distance from the
tips of the blades 52, 54 to the point 60 at which the blade edges 56, 58 cross. As the
blades 30, 32 are moved from the open position of Fig. 3 toward the closed pdsition of
Fig. 2, the cross point 60 correspondingly moves toward the tips 52, 54 and the
effective cutting length is accordingly reduced until the tips converge.

The overall length of the snips is defined as the axial distance from the butts 21,
23 of the handles to the tips 52, 54 of the blades, indicated as the axial distance A to E
in Fig. 2. The handle length is the axial distance A to C, that is, from the handle butts
21, 23 to the handle pivot 24. The blade length is the axial distance D to E from the
blade pivot 50 to the blade tips 52, 54.

As may be understood by reference to Figs. 2 and 3, the handles 20, 22 move
through a predetermined angular range, and the butts 21, 23 through a predetermined
distance, between the closed position H to J shown in Fig. 2, and the open position K

to J of Fig. 3. According to a preferred embodinient, the distance K to L is about 5.38
inches and the distance H to J is about 1.25 inches, resulting in a closing distance of
about 4.13 inches. The handies are designed to fit the human hand, and the range of
angular movement of the handles is selected to correspond to the useful range of motion
of the hand from open to closed while holding the bandles. The geometry of the snips
has been established so that the action of the blades 30, 32 in conjunction with handle

movement provides for efficient cutting over a longer cutting length than in
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conventional compound action snips. In addition, there is sufficient closing force as the
tips 52, 54 move toward convergence to make the tool useful for cutting a variety of
materials.

Aceording to the invention, the maximum cutting length, that is, the cutting length
with the blades in the widest open position (F to G in Fig. 3), is at least 2.5 inches.
Preferably, the maximum cutting length is in a range of 2.5 to 3.5 inches, and more
preferably, in a range of 2.75 to 3 inches. The handie length (A to C) is about 5.8 inches
and the overall length of the snips (A to E) is in a range of about 10.5 to 11.25 inches.
The length of the blades from the blade pivot 50 to the blade tips 52, 56 (D-E) is at least
3.75 inches (85mm). The range of motion of the handles is in a range of 40° to 50° and
about 4 to 5 inches of relative movement of the handle butts between the open (K to L)
and closed positions (H to J) of the snips. An axial distance between the handle pivot 24
and the blade pivot 50 (C to D) is preferably about 0.75 inches. An axial distance (B to
E) between the points 40, 42 where the blades are mounted to the handles to the tips of
the B*ades 52, 54 is preferably about 5.88 inches. The blade tips 52, 54 have a maximum
opening distance, measured perpendicular to the snips axis, of about 1.56 inches for a
blade length of 3.88 inches.

The snips in accordance with the invention provide efficiencies in the cutting action
not found in the art. For example, for a cutting length of 2.75 inches, the snips have a
ratio of cutting length to overall snips length of 0.26 and a ratio of cutting length to
handle length of 0.47. The ratio of the cutting length to the angular range of motion of
the handles, which indicates the length of cut provided for each incremental change as the
handles converge is about 0.07 inches/degree for a handle range of muvement of 40°. In
addition, the ratio of the cutting length to the distance between the open and closed

positions of the handles, as measured at the butts, is about 0.5.

[NALIBLLIO1124:KEH
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Snips in accordance with the invention have a ratio of cutting length to overall snips
length of at least 0.24, and preferably in a range of about 0.24 to 0.33. The snips have a
ratio cutting length to handle length of at least 0.4 and preferably in a range of about 0.4
to 0.6. In addition, the ratio of the cutting length to the angular range of motion of the
handles is at least 0.05 and preferably in a range of about 0.05 to 0.09 inches/degree for a
handle range of movement of 40° to 50°. These features of the snips of the present
invention provide snips that are less fatiguing to use and provide more efficient cutting
action without significant loss of mechanical advantage.

By contrast, conventional compound action snips have been found to have a cutting
length to snips length ratio of less than 0.16, and a ratio of cutting length to handle length
of less than 0.24. Further, the ratio of cutting length for degree of movement of the
handles in conventional compound action snips has been found to be less than 0.04.

As indicated in Fig 4, a cutting plane P of the snips is defined as the plane in which
the cutting edges 56, 58 of the blades 20, 22 move. According to a preferred
embodiment, the cutting edges 56, 58 have an arcuate, convex shape, as shown in Fig. 3.
Alternatively, the cutting edges 56, 58 may have uncurved, straight edges.

Fig. 5 shows a view of one blade 32a having a broadened anvil surface 70 oriented
perpendicular to the cutting plane P. According to a preferred embodiment of the
invention for use in cutting vinyl, a paired blade (not illustrated) is formed as a

< ~N
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conventionally honed cutting edge. The anvil surface 70 is serrated which provides
increased friction to prevent sliding of the workpiece as the honed cutting edge moves
past the edge 72 of the anvil blade 32a during cutting. This arrangement is
advantageous for cleanly cutting material such as vinyl siding.

Alternatively, the snips according to the invention may be configured to have an
anvil arrangement as described in commonly-owned U.S. Patent No. 5,003,695 to
Lipscomb et al., the disclosure of which is incorporated herein by reference.

The foregoing has described the principles, features, embodiments and modes of

operation of the present invention. The invention, however, should not be construed as

]

limited to the described embodiments, rather, the description is illustrative, and it
should be appreciated that the variations, modifications and equivalents may be made

by others without departing from the scope of the imvention as defined in the following

claims.
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The claims defining the invention are as foliows:-

1.  Compound action cutting snips, comprising:

a pair of handle members mutually connected at a handle pivot at a distal end of the
handles, the handle members forming a handle for single hand use; and.

a pair of cutting blades, each blade having a proximal end attached to a pivot in a
distal portion of one of the handles proximal to the handle pivot, and the blades mutuaily
connected at blade pivot, the handle pivot and blade pivot being located on an axial
centerline of the snips, the handles pivot proximal to the blade pivot, so that converging
movement of the handles causes converging movement of the blades;

the blades each having a cutting edge that has a curvature convex in the direction of
the centerline of the snips;

wherein the blades are pivotable between a fully opened positioned and a closed
position, a maximum cutting length being a free length of the blades when in the fully
opened position,

wherein the maximum cutting length is at least 2.5 inches (63mm) and a ratio of the
maximum cutting length to the length of the handles is at least 0.4.

2.  The cutting snips of claim 1, wherein the maximura cutting length is in a
range of 2.5 to 3.5 inches (63 to 89mm) and the handles have a !ength of about 5.8 inches
(147mm).

3.  The cutting snips of claim 1, wherein a ratio of the maximum cutting length to
the length of the handles is in a range of about 0.4 to 0.6.

4.  The cutting snips of claim 1, wherein the blade length is at least 3.75 inches
(95mm) and the handles have a length of about 5.8 inches (147mm).

5.  The cutting snips of claim 1, wherein a first of the blades is formed with an
anvil surface substantially perpendicular to a cutting plane and a second of the blades is

formed with a honed cutting edge.
6.  The cutting snips of claim 5, wherein the first blade includes serrations on the

anvil surface.

7. A compound action cutting snips, comprising:

a pair of handles mutually connected at a handle pivot at distal ends of the handles,
the handles forming a grip for a hand having a predetermined angular range of movement
between an open position and a converged position; and

a pair of cutting blades, each blade having a proximal end attached to a distal
portion of one of the handles and proximal to the handle pivot, and the blades mutually
connected at a blade pivot to form a cutting length from free ends of the biades to a
crossing point, so that converging movement of the handles causes converging cutting

movement of the blades;
wherein a ratio of a maximum cutting length of the blades to a length of the handles

is about 0.4,

{N:ALIBLLIO!124-KEH
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wherein the handles have a range of movement of about 45° through a distance at
proximal ends of the handles of about 4.5 inches (114mm); and

wherein a change in cutting length caused by the converging movement of the
handles is at least 0.05 inches/degree (1.27mm/degree).

5 8.  The cutting snips of claim 7, wherein the blade» having a maxirum cutting
length of at least 2.5 inches (63mm).

9.  The cutting snips of claim 7, wherein the blades have a maximum cutting
length in a range of 2.5 to 3.5 inches (63 to 89mm) and wherein the change in effective
cutting length to the angular movement of the handles is in a range of 0.05 to 0.09

10 inches/degree (1.27 to 2.29mm/degree).

10. The cutting snips of claim 7, wherein a first of the blades is formed with an
anvil surface and a second of the bladey is formed with a honed cutting edge.

11. The cuiting snips of claim 10, wherein the first blade includes serrations on

the anvil surface.
15 12. A compound action cutting snips, comprising:
a pair of handles mutually connectec at a handle pivot for pivoting movement
between an open position and a closed position, a distance between the open and closed
positions being im a range of about 4 inches (10lmm) to 5 inches (127mm) for

s manipulation in one hand; and,
IR Y a pair of cutting blades, each bisde having a proxifhal end attached to a distal
':,: portion of one of the handles, the blades being mutually connected at a blade pivot for
:g' pivoting movement between an open positioned and a closed position, and the blades
sgeens having a maximum cutting length at the open position;

wherein the handle pivot is proximal to the blade pivot;
.., 2 wherein converging movement of the handles causes converging movement of the
Jeses blades,

wherein a ratio of a maximum cutting length of the blades to a length of the handles
. is abovt 0.4, and

wherein a ratio -of the maximum cutting length of the blades to a distance between
30 the open and closed position of the handies measured at handle butts is at least 0.5.

13. The cutting snips of claim 12, wherein the ratio of the maximum cutting
length of the blades to a distance between the open and closed position of the handles
measured -at handle butfs is in a range of 0.5 t0 0.9.

14. The cutting snips of claim 12, wherein the ratio of the maximum cutting

3s length of the blades to the distance between the open and closed positions of the handles

measured at the handle butts is about 0.6.
15. The cutting snips of claim 12, wherein the maximum cutting length is in a

range of 2.5 to 3.5 inches (63 to 89mm).
16. The cutting snips of claim 12, wherein a first blade is formed with an anvil

N “, 4o surface and 4 second blade is formed with a straight cutting edge.
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17. A compound action cutting snips substantially as hereinbefore described with

reference to the accompanying drawings.
Dated 25 September, 1997

Cooper Industries, Inc.
Patent Attorneys for the Applicant/Nominated Person

SPRUSON & FERGUSON
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Multiple Purpose Compound Action Snips
ABSTRACT

A compound action snips includes a pair of handles (20,22) mutually
connected at a handie pivot (24) and a pair of cutting blades (30, 32)
connected to the handles (20, 22). The blades (30,32) each having a
proximal end attached to a distal portion (36, 38) of one of the handies
(20, 22), and the blades (30, 32) are mutually connected at a blade pivot
(50), so that converging movement of the handles (20, 22) causes
converging movement of the blades (30, 32). The blades (20, 22) have a
cutting length (62) in a range of 2.5 to 3.5 inches and a functional
handle length of about 5.8 inches. The snips have a ratio of cutting
length (62) to overall snips length in a range of about 0.24 to 0.33, and
a ratio of cutting length (62) to handle length in a range of about 0.4
to 0.6. In addition, the ratio of the cutting length (62) to the angular
range of motion of the handles (20, 22) is in the range of about 0.05 to
0.009 inches/degree for a handle range of movement of 40° to 50°
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