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ABSTRACT

SHEATH FOR ELECTRIC CABLE AND TRIMMER

There is disclosed a sheath for an electric cable for an electrically-powered
trimmer and to an electrically-powered trimmer comprising a sheath. The trimmer
has a body and first and second cutting blades each having a plurality of teeth. The
trimmer also has a sheath disposed about at least a part of the cable. At least one
portion of the sheath can be received in the cutting space between teeth and extends
beyond the cable by a distance that exceeds the depth d of the cutting space. At
least one portion of the sheath is wider than the opening width w of the cutting space.

Thus, the dimensions of the sheath prevent the cable from entering the cutting space

for any orientation of the sheath.
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SHEATH FOR ELECTRIC CABLE AND TRIMMER

The present invention relates to a sheath for an electric cable for an
electrically-powered trimmer and to an electrically-powered trimmer comprising a
sheath.

Trimmers are well known tools for cutting hedges and, more generally, foliage
from plants. Typically, a hedge trimmer includes a motor forming part of a drive train
arranged to drive the motion of one or more suitably shaped blades, thereby to cut
foliage. Typically two toothed blades are provided and they are driven in relative
reciprocating motion such that stems or leaves caught between a pair of teeth on one
of the blades are cut as the teeth biade shear with a pair of teeth on the other of the
blades. Since it is the movement of the blades relative to each other that is
important, in some cases, one axially reciprocating blade is provided disposed
adjacent a stationary blade, the teeth of the stationary blade providing a reaction
force for the teeth of the reciprocating blade. In another example, both blades are
caused to move so as to generate the required relative motion. In other examples,

more than two blades may be provided.

However the blades are arranged, there is a potential risk for timmers that
are powered via an electric cable that the cable may be severed or damaged by the
blades of the trimmer which potentially may give rise to electrical shock hazards.
Various schemes have been attempted to address this risk by managing the cable
routing. In other schemes, it is known to put a sleeve or sheath around the cable at

least in the vicinity of the device to protect the cable. The sheath is often circular with

a diameter that is much greater than the gap between adjacent teeth, thereby

preventing the cable from coming into contact with the cutting edges of the blades.

Prior art examples of sheaths for protecting cables of electric hedge trimmers
are disclosed in, for example, US-B-6826837, GB-A-2246673, US4723822,
US5993249, US6018874, GB-A-848,325 and GB-A-884,387, which all generally

disclose circular sheaths which surround the cable and which are too large to fix In

the spaces formed between the teeth of the trimmer.
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These sheaths are often heavy and stiff and thus inconvenient for the user of
the trimmer when trying to manipulate the trimmer. These prior art sheaths are also

bulky and inconvenient to store when the trimmer is not in use.

According to the present invention, there is provided an electrically-powered
trimmer comprising: a body; first and second cutting blades extending from the body
each having a plurality of teeth, at least one blade being movable relative to the other
blade such that foliage can be cut between the teeth, wherein adjacent teeth form a
cutting space having a depth d and an opening width w; a cable attached to the body
for supplying electrical power to the trimmer; and, a sheath disposed about at least a
part of the cable, wherein a) at least one portion of the sheath can be received in the
cutting space and extends beyond the cable by a distance that exceeds the depth d
of the cutting space, and b) at least one portion of the sheath Is wider than the
opening width w of the cutting space such that the dimensions of the sheath prevent

the cable from entering the cutting space for any orientation of the sheath.

According to a second aspect of the present invention, there is provided a
sheath for the electric cable of an electrically-powered trimmer, the trimmer being of
the type having blades having a plurality of teeth, at least one blade being movable
relative to the other blade such that foliage can be cut between the teeth, wherein
adjacent teeth form a cutting space having a depth d of at least 25 mm and an
opening width w of at least 20 mm, the sheath being disposed about at least a part of
the cable, wherein a) at least one portion of the sheath extends beyond the cable by
a distance that exceeds the depth d of the cutting space and which is narrower than
the opening of the cutting space w, and b) at least one portion of the sheath is wider
than the opening width w of the cutting space such that the dimensions of the sheath

nrevent the cable from entering the cutting space for any orientation of the sheath.

By having one or more thin protruding portion which “bottom out” on the base
of the cutting space before the cable can enter the cutting space, the sheath can be

made less bulky than prior art cable protectors, whilst maintaining protection against
the cable being severed or damaged by the blades of the trimmer which potentially
may give rise to electrical shock hazards. The less bulky sheath can also be

advantageous in allowing the sheath to be coiled or otherwise stored away when the

trimmer is not in use.
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Preferably, the sheath is formed from a flexible foam material. This makes

the sheath light and easy to manipulate for the operator of the trimmer.

In an embodiment, the sheath has a hard outer surface. This can be made to
jam the blades of the trimmer when a protruding portion of the sheath enters the
cutting space between teeth. The hard outer surface also protects the sheath from

damage, leading to a longer life span.

In a preferred embodiment, the sheath has two portions that can be received
in the cutting space and which extend beyond the cable by a distance that exceeds
the depth d of the cutting space, the two portions being on opposite sides of the
cable. The sheath may be relatively flat, wherein the maximum width across the
sheath is at least twice the minimum width of the sheath. This allows the sheath to
take up less space and be more lightweight. A flat sheath can also be made to coll
more easily than prior art designs, which can be advantageous when storing the
trimmer. Preferably the sheath is as thin as possible whilst still being able to
accommodate the cable. For example, the sheath may be less than 250% of the
diameter of the cable, or less than 200% of the diameter of the cable, or less than
150% of the diameter of the cable.

In a preferred embodiment, the sheath has a maximum width of 58 mm %
10% and a minimum width of 16 mm + 10%. This is useful with commonly found

tooth sizes in frimmers.

In another embodiment, the sheath has three portions that can be received In

the cutting space and which extend beyond the cable by a distance that exceeds the
depth d of the cutting space, the three portions being at spaced circumferential

positions relative to the cable.

The sheath may be triangular in cross section, the distance between vertices
of the triangle being wider than the opening width w of the cutting space and the

distance of the vertices of the triangle from the cable being greater than the depth d

of the cutting space.

The sides of the triangle may be are concave.
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In another embodiment, the sheath has four or more portions that can be
received In the cutting space and which extend beyond the cable by a distance that
exceeds the depth d of the cutting space, the four or more portions being at spaced

circumferential positions relative to the cabile.

According to another aspect of the present invention, there is provided an
electrically powered trimmer comprising: a body; first and second cutting blades
extending from the body, each blade having a plurality of teeth, at least one blade
being movable relative to the other blade such that foliage can be cut between the
teeth, the blades being configured such that, during operation of the trimmer, each
tooth of the first blade and a tooth of the second blade adjacent thereto defines a
cutting space having a maximum depth and a maximum opening width; a cable
attached to the body for supplying electrical power to the trimmer; and a sheath
disposed about at least a part of the cable, wherein: at least one portion of the sheath
can be received in the cutting space and extends beyond the cable by a distance that
exceeds said maximum depth; and at least one portion of the sheath is wider than
sald maximum opening width, such that the dimensions of the sheath prevent the

cable from entering the cutting space, irrespective of the orientation of the sheath.

According to yet another aspect of the present invention, there is provided a
sheath disposed about at least a part of a cable for supplying electrical power to an
electrically powered trimmer, the trimmer comprising first and second cutting blades
each having a plurality of teeth, at least one blade being movable relative to the other
blade such that foliage can be cut between the teeth, the blades being configured
such that, during operation of the trimmer, each tooth of the first blade and a tooth of
the second blade adjacent thereto defines a cutting space having a maximum depth
and a maximum opening width, at least one portion of the sheath being receivable in
the cutting space and extending beyond the cable by a distance that exceeds said
maximum depth, and at least one portion of the sheath being wider than said
maximum opening width, such that the dimensions of the sheath prevent the cable

from entering the cutting space, irrespective of the orientation of the sheath.
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Embodiments of the present invention will now be described in detail with

reference to the accompanying drawings, in which:

Figure 1 shows an example of a hedge trimmer according to an embodiment

of the present invention;

Figure 2 shows a detail section of the cutting blade of the trimmer;

Figure 3 shows a cross section of the cutting blade of the trimmer;

Figure 4 to 6 show Iin cross section an example of a sheath in accordance

with an embodiment of the present invention; and,

Figures 7A to 7C show in cross section other examples of sheaths.

Referring first to Figure 1, a trimmer is shown having a blade assembly
comprising two cutting blades 2,3 each having a plurality of cutting teeth 13,14. The
trimmer has a body 4 which houses a motor (not shown) forming part of a drive train
arranged to drive one of the blades 2,3 (the movable blade 2) with a reciprocating
motion so as to achieve relative motion between the movable blade 2 and the other
blade (the fixed blade 3) such that stems, leaves, etc. caught between a pair of
adjacent teeth 13,14 on the blades 2,3 are cut between the teeth 13,14. The trimmer
1 has an electric cable 5 by which electric power is supplied to the trimmer 1, i.e. for
powering the motor to drive the movement of the movable blade 2. A cable protector

6 Is arranged around a portion of the cable approximate to where the cable inserts

Into the body of the trimmer 1.

Figures 2 and 3 show the blades 2,3 in more detail. Figure 2 shows a
detailed view of the end of the cutting blades 2,3 and Figure 3 shows a cross section
through the blades 2,3 taken through lines A--A. In this example, the blade assembly

has a fixed support bar 10 which is fixed relative to the body 4 of the trimmer 1 and is
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attached to the fixed blade 3 by fasteners 11 at points along its length. The movable
blade 2 is “sandwiched” between the fixed blade 3 and the support bar 10 and has
axial slots 12 therethrough in which the fasteners 11 can travel to allow the fixed

blade 2 to move back and forth relative to the fixed blade 3 and support bar 10.

The teeth 13,14 on the blades 2,3 comprise two different types. For each
blade 2,3, on one side of the blade the teeth 13 are larger and protrude further
beyond the centreline of the blade, and on the other side of the blade the teeth 14
are smaller and protrude less far relative to the centreline of the blade. For each
blade, the teeth 13,14 on the two sides of the blade are staggered with respect to
each other side such that a tooth on one side is opposite a gap on the opposite side.
The large teeth 13 and the small teeth 14 are on alternate sides of the blade on the
movable blade 2 and the fixed blade 3 respectively. Thus, on each side of the blade
assembly, large teeth 13 alternate with small teeth 14. The small teeth 14 have a
cutting edge 15 on both sides. The large teeth 13 may or may not also have a
cutting edge 15. Where they do not have a cutting edge 15, they just provide a
reaction surface against which the cutting edges 15 of the small teeth 14 cut the

foliage.

As will be appreciated from the following description, the present invention is

not limited to these or any particular arrangement of cutting blades or teeth.

As shown in Figure 4, when the movable blade 2 i1s moved such that the teeth
on the movable and fixed blades 2,3 are approximately aligned, the space between
the teeth 2,3 is at its largest. This creates a cutting space 20 between the teeth
13,14 having a depth “d” and an opening “w”. Anything entering this space is in the
cutting path of the cutting edge or edges 15 of the cutting teeth 13,14 and will
potentially be cut by the blades.

Figure 6 shows a cross section of an example of a sheath 6 for the cable 5.
The sheath 6 is generally flat, having a rounded oblong shape in cross section with
the cable 5 being located centrally within. Thus portions 7 of the sheath © protrude
beyond the cable 5 in both directions along the major axis by a distance "a”. The
overall width of the sheath 6 along the major axis is designated "b’. The width of the

sheath 6 along the minor axis is "¢’
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Referring back to Figure 4, it can be seen that the width "b” of the sheath 6
along the major axis is greater than the width “w” of the opening of the cutting space
20. This prevents the sheath 6 from entering the cutting space 20 when the sheath 6
IS orientated so that its major axis is generally parallel with the opening of the cutting

space 20.

Referring to Figure 5, It can be seén that the protruding portions 7 of the
sheath © can enter the cutting space 20 due to the relatively thinness of the
protruding portions 7, i.e. the overall width "¢’ of the sheath 6 along its minor axis Is
relatively small and is smaller than the width “w” of the opening of the cutting space
20. The distance “a” that the protruding portion 7 of the sheath 6 extends beyond the
cable 5 along the major axis is greater than the depth “d” of the cutting space 20.
Thus, as the protruding portion 7 enters the cutting space 20, it "bottoms out” on the
base of the cutting space 20 before the cable 6 enters the cutting space 20. This
prevents the cable 5 from entering the cutting space 20 and being cut by the teeth
13,14.

Preferred dimensions for the sheath 6 are a = 16 mm £ 10%, b = 58mm =
10% and ¢ = 16 mm = 10%. This makes the sheath 6 suitable for tooth sizes

commonly found on many trimmers 1.

The sheath 6 may be made from flexibie, lightweight foam. The sheath 6 may
be injection moulded/extrusion moulded to the cable 5. Optionally, the sheath 6 can
have a hard protective shell to protect it from being cut by the teeth 13,14 and to jam
the teeth 13,14 if the sheath 6 enters the cutting space 20 between teeth 13,14. The

sheath 6 can extend along all or part of the cable 5. Preferably the sheath extends
for at least 1m along the portion of the cable that I1s closest to the trimmer and that is

capable of being caught between the teeth of the blades.

The sheath 6 has advantages compared with cabie protection schemes
proposed in the prior art where the cable protectors are circular in cross section and
which have a diameter which is significantly bigger than the width of the opening
between teeth so as to avoid any significant part the sheath entering the cutting
space between the teeth. The prior art cable protectors are prone to being heavy

and stiff and are generally unwieldy and inconvenient for the operator to handle.
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In contrast, the sheath 6 of Figure 6 can be made much less bulky and
lightweight than the prior art arrangements and thus are easier for the operator to
handle. The sheath 6 of Figure 6 is may also be easier to coil when the trimmer 1 is
stored than prior art cable protectors due to its cross section and relatively smaller
bulk.

Other dimensions for the sheath 6 can be used. For example Figure 7A
shows a sheath 6 with three protruding portions 7, forming a triangle in cross section.
The protruding portions 7 corresponding to the “points™ of the triangle can be
received in the cutting space 20. The protruding portions 7 are narrow enough that
they can fit in the cutting space and the vertices 8 of the triangle (i.e. the points which
protrude furthest from the cable along these axes) extend beyond the cable 5 by a
distance "a” that exceeds the depth “d" of the cutting space 20. Thus when the
sheath 6 Is advanced towards the cutting space 20 with one of the points 8 leading,
the protruding portion 7 enters the cutting space 20 and “bottoms out” against the
base of the teeth before the cable 5 can enter the cutting space 20. The distances
‘D" between the vertices 8 of the triangle (i.e. the length of the sides of the triangle)
exceed the width “w” of the opening of the cutting space 20. Thus, when the sheath
6 is advanced towards the cutting space 20 with the base of the triangle leading, the
width “b” of the base prevents the sheath 6 and thus the cable 5 from entering the
cutting space 20. Thus, in no orientation of the sheath 6 can the cable enter the

cutting space 20 between the teeth.
As shown by Figure 7B, the sides of the triangle can be concave.

This principle can be extended to other shapes having four, five, six or more
protruding portions. For example, as shown by Figure 7C, the sheath 6 can have
four protruding portions 7, the points 8 of which form a square or rectangle, having

either concave or straight sides, etc.

By having one or more thin protruding portion 7 which “bottom out” on the
base of the cutting space 20 before the cable 5 enters the cutting space 20, the
sheath 6 can be made less bulky than prior art cable protectors whilst maintaining
protection against the cable 5 being severed or damaged by the blades of the

trimmer 1 which potentially may give rise to electrical shock hazards.
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Embodiments of the present invention have been described with particular
reference to the examples illustrated. However, it will be appreciated that variations
and modifications may be made to the examples described within the scope of the

present invention.



10

15

20

25

30

335

CA 02785155 2016-11-18

What is claimed is:

1. An electrically powered trimmer comprising:
a body;
first and second cutting blades extending from the body, each blade having a
plurality of teeth, at least one blade being movable relative to the other blade such
that foliage can be cut between the teeth, the blades being configured such that,
during operation of the trimmer, each tooth of the first blade and a tooth of the
second blade adjacent thereto defines a cutting space having a maximum depth and
a maximum opening width;
a cable attached to the body for supplying electrical power to the trimmer; and
a sheath disposed about at least a part of the cabie, wherein:
at {east one portion of the sheath can be received in the cutting space
and extends beyond the cable by a distance that exceeds said maximum depth; and
~ atleast one portion of the sheath is wider than said maximum opening
width, such that the dimensions of the sheath prevent the cable from entering the

cutting space, irrespective of the orientation of the sheath.

2. The electrically powered trimmer of claim 1, wherein said maximum depth is

at least 25 mm + 10% and said maximum width is at least 20 mm * 10%.

3. The electrically powered trimmer of claim 1 or 2, wherein the sheath is formed

from a flexible foam material.

4. The electrically powered trimmer of any one of claims 1 to 3, wherein the

sheath has a hard outer surface.

5. The electrically powered trimmer of any one of claims 1 to 4, wherein the
sheath has two portions that can be received in the cutting space and which extend
beyond the cable by a distance that exceeds the maximum depth of the cutting

space, the two portions being on opposite sides of the cable.

6. The électrically powered trimmer of claim 5, wherein a maximum width across

the sheath is at least twice a minimum depth of the sheath.
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/. The electrically powered trimmer of claim 6, wherein the maximum width of
the sheath is 58 mm + 10% and the minimum depth of the sheath is 16 mm x 10%.

8. The electrically powered trimmer of claim 1, wherein the sheath has three
portions that can be received in the cutting space and which extend beyond the cable
by a distance that exceeds the maximum depth of the cutting space, the three

portions being at spaced circumferential positions relative to the cable.

9. The electrically powered trimmer of claim 8, wherein the sheath is trianqular
In cross section, a distance between vertices of the triangle being greater than the
maximum opening width of each cutting space and greater than the maximum depth

of each cutting space.

10.  The electrically powered trimmer of claim 9, wherein sides of the triangle are

concave.

11. The electrically powered trimmer of claim 1, wherein the sheath has four or
more portions that can be received in the cutting space and which extend beyond the
cable by a distance that exceeds the maximum depth of each cutting space, the

portions being at spaced circumferential positions relative to the cable.

12. A sheath disposed about at least a part of a cable for supplying electrical
power to an electrically powered trimmer, the trimmer comprising first and second
cutting blades each having a plurality of teeth, at least one blade being movable
relative {o the other blade such that foliage can be cut between the teeth, the blades
being configured such that, during operation of the trimmer, each tooth of the first
blade and a tooth of the second blade adjacent thereto defines a cutting space
having a maximum depth and a maximum opening width, at least one portion of the
sheath being receivable in the cutting space and extending beyond the cable by a
distance that exceeds said maximum depth, and at least one portion of the sheath
being wider than said maximum opening width, such that the dimensions of the
sheath prevent the cable from entering the cutting space, irrespective of the

orientation of the sheath.

13. The sheath of claim 12, wherein the or each portion of the sheath receivable

In the cutting space extends beyond the cable by a distance that exceeds 25 mm +
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10% and the or each portion of the sheath wider than said maximum opening width is

wider than 20 mm * 10%.
14. The sheath of claim 12 or 13, formed from a flexible foam material.
15. The sheath of any one of claims 12 {o 14, having a hard outer surface.

16.  The sheath of any one of claims 12 to 15, having two portions that can be
received in the cutting space and which extend beyond the cable by a distance that
exceeds the-maximum depth of the cutting space, the two portions being on opposite

sides of the cable.

17. The sheath of claim 16, wherein a maximum width across the sheath is at

least twice a minimum depth of the sheath.

18.  The sheath of claim 17, wherein the maximum width is 58 mm + 10% and the

minimum depth is 16 mm £ 10%.

19. The sheath of claim 12, having three portions that can be received in the
cutting space and which extend beyond the cable by a distance that exceeds the
maximum depth of the cutting space, the three portions being at spaced

circumferential positions relative to the cable.

20. The sheath of claim 19, being triangular in cross section, a distance between
vertices of the triangle being greater than the maximum opening width of each cutting

space and greater than the maximum depth of each cutting space.
21. The sheath of claim 20, wherein sides of the triangie are concave.

22. The sheath of claim 21, having four or more portions that can be received in
the cutting space and which extend beyond the cable by a distance that exceeds the
maximum depth of each cutting space, the portions being at spaced circumferential

positions relative to the cable.
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