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BATTERY POWERED TOOL

Technical field

The present disclosure relates to a power tool and more particularly to

a battery powered tool .

Background
The battery pack constitutes a considerable part of the weight of a

battery powered tool. In large tools it is important that the battery pack is
placed in a good place on the tool to provide good ergonomics for a user.
Further, a battery powered tool such as, but not limited to, a chain saw, a
hedge trimmer or a vegetation trimmer, may be used in rough environments,
providing extra demands for a robust design of the tool. In common designs
of a handheld power tool, the battery pack is attached to the tool body by
hanging fully exposed underneath the tool body. It is thereby exposed to
impacts that may occur during use in a rough environment. Such impacts
could cause damage to the battery pack or cause that the battery pack looses
from its connection to the tool. Further, a solution to that problem could be to
mount the battery inside the tool body. However, such solution provides an
inaccessible battery pack that needs much effort from a user to be removed
from the tool.

Further, for a handheld power tool such as a trimmer or a chain saw, it
is important that the center of gravity of the tool is located such that good
ergonomics for the user is provided. At some occasions it may be useful if the
handheld power tool is able to receive battery packs of different sizes. In
present solutions, a change to a larger battery pack may cause an overweight
to either side of the power tool, such that an unbalance in the power tool
occurs. Such unbalance affects the ergonomics of the power tool for the user

negatively.
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Consequently, there is a need for a tool with a battery pack that is easy
accessible and still not exposed to impacts, and further a tool that provides
good ergonomics for the user even for different battery pack sizes.

Summary
In view of the above, it is an objective to solve or at least reduce the

problems discussed above. In particular, an objective is to provide a battery
powered tool that protects the battery pack and that provides good
ergonomics for a user.

This is achieved by providing a battery powered tool extending in a
longitudinal direction, comprising a tool body and a battery pack which battery
pack is arranged on the tool body and adapted to power the tool. The battery
powered tool is characterized in that the tool body is provided with a through
aperture adapted to receive the battery pack, such that the tool body at least
partly surrounds the battery pack.

A battery powered tool is thereby provided wherein the tool body may
have a protective structure surrounding the battery pack. it may then be
avoided that the battery pack is hit during use such that it would be damaged
or would come loose from the connection with the tool body. The protective
structure may be a stiff structure that surrounds the battery pack. A tool body
that surrounds the battery pack may also be provided with a lifting means,
such as a hook or similar, at the longitudinal end portion of the tool body,
which means would not be possible to provide on a battery pack being
mounted unprotected at the end portion of the tool body.

In one embodiment, the through aperture may elongate in a direction
perpendicular to the longitudinal direction of the tool. A battery pack that is
mounted in a through aperture elongating in the same longitudinal direction
as the tool, may be exposed to a larger risk of impact with trees or other
obstacles during use of the tool in a rough environment. With the through
aperture in a direction perpendicular to the longitudinal extension direction of
the tool, the ergonomics for the user may be preserved good even for

different sizes of the battery pack.
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In another embodiment, a length of the battery pack is substantially the

same as a length of the through aperture. The battery pack may thereby be
visible from the outside of the tool body, but surrounded by the tool body such
to be protected from impacts. The battery pack may not protrude outside the
tool body, and thereby not being exposed to impacts.

In a further embodiment, the at least one end of the battery pack may
protrude outside the tool body when mounted in the through aperture.
Thereby, the possibility of variable sizes of battery packs for the tool may be
provided.

In a yet further embodiment, two ends of the battery pack may protrude
outside the tool in two directions along the elongation direction of the through
aperture when the battery is mounted in the through aperture.

In another embodiment, the battery pack may be adapted to protrude
in substantially equal amounts in the two directions. By having the battery
pack protrude in equal amounts in the two directions outside the tool body,
the balance in the tool may be kept at a good level even for different sizes of
battery pack. A larger battery pack may thereby not cause an overweight in
any of the two directions, instead it is kept centrally located on the tool. Such
overweight may otherwise cause an unwanted rotational movement around
the longitudinal extension direction of the tool.

According to one embodiment, the tool body may be provided with a
connector within the through aperture, which connector may be adapted to
integrate with a corresponding connector on the battery pack when the
battery pack is mounted in the through aperture. The connectors may be
adapted to transfer power from the battery pack to the tool body. The tool
body may comprise an electric motor adapted to be powered by the battery
pack. Further, the connectors may provide a holding or locking function for
the battery pack in the through aperture. The connectors may thereby be
designed in order to lock the battery pack such that it may not fall out from the
through aperture by itself. The battery pack may be unlocked by a user.

In a further embodiment, the battery pack may be visual from the
outside when mounted in the through aperture. Thereby, the battery pack

may be surrounded by the tool body, but not in a way that provides that the
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battery pack is not visual from the outside. Since the battery pack is mounted

in a through aperture, it may be visual from two sides of the tool body. By
being visual from the outside, the battery pack may be easy accessible even
though it may be surrounded by the tool body. A removal of the battery pack
may not need excessive effort from a user. The battery pack may further be
provided with an indicator, which indicator may provide information about the
power status of the battery pack. The indicator may be visual from the outside
directly on the battery pack.

In a further embodiment, the battery powered tool may be provided
with an indicator that may indicate whether or not the battery pack is correctly
fitted in the through aperture. Such indicator may be visual from the outside
such that an operator may see the indication whether the battery pack is
correctly positioned in the through aperture. Thereby, it may be avoided that
the battery pack is incorrectly fitted in the through aperture, which may
damage the battery pack or the tool body. The indicator may in one
embodiment be a color marking, indicating the correct or incorrect position of
the battery pack.

In one embodiment, the battery pack may comprise a locking device
adapted to lock the battery pack to the tool. Thereby, it may be avoided that
the battery pack may unintentionally loose from the mounting position in the
through aperture.

In another embodiment, the tool may be a handheld garden tool or a
handheld forestry tool. Such handheld garden tool or forestry tool may be, but
not limited to, a hedge trimmer, trimmer, chain saw, top handle chain saw or

the like.

Brief description of the drawings

The invention will in the following be described in more detail with
reference to the enclosed drawings, wherein:

Fig. 1 shows a perspective view of a battery powered tool according to
an embodiment of the invention.

Fig. 2 shows a perspective view of a rear part of a battery powered tool

with a mounted battery pack according to an embodiment of the invention.
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Fig. 3 shows a perspective view of a rear part of a battery powered tool

with a mounted battery pack according to an embodiment of the invention.
Fig. 4 shows a perspective view of a rear part of a battery powered tool
according to an embodiment of the invention.
Fig. 5 shows a perspective view of a battery pack according to an

embodiment of the invention.

Detailed description of embodiments

The present invention will be described more fully hereinafter with
reference to the accompanying drawings, in which preferred embodiments of
the invention are shown. This invention may, however, be embodied in many
different forms and should not be construed as limited to the embodiments set
forth herein; rather, these embodiments are provided so that this disclosure
will be thorough and complete, and will fully convey the scope of the invention
to those skilled in the art. In the drawings, like numbers refer to like elements.

Fig. 1 describes a battery powered tool 1, in this case a battery
powered hedge trimmer, with a longitudinal extension along direction Z,
wherein an operating part 2 is located in one end of the tool 1. The tool 1
further comprises a tool body 10. In an end of the tool opposite of the end
holding the operating part 2, the tool body 10 comprises a through aperture
for receiving a battery pack 20. The battery pack is adapted to power an
electric motor 3 in the tool 1. The electric motor drives the operating part 2
during operation of the tool 1. The through aperture elongates through the
tool body 10 in a direction X, Y that is perpendicular to the longitudinal
extension direction Z of the tool 1. This elongation direction of the through
aperture is preferably through the sides of the tool body 10 in the direction X.
The through aperture may also be through the top and the bottom of the tool
body along the direction Y. The battery pack 20 extends through the through
aperture and is locked in the through aperture by a locking means 23. When
the battery pack 20 is mounted in the through aperture, the battery pack 20 is
surrounded by a surrounding part 11 of the tool body 10. The surrounding
part 11 is stiff and protects the battery pack 20 when it is mounted in the

through aperture. Since the surrounding part 11 surrounds the battery pack
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20 in the outermost part of the tool body 10 along the longitudinal direction Z,

the tool body 10 may in that outermost surrounding part 11 be provided with a
hook or similar fastening means. Such hook may be used for fastening a rope
that could be used as a safety feature. Such safety feature may be useful
when using the tool in a tree.

Fig. 2 describes a battery pack 20 of normal size mounted in the
through aperture 12 in the tool body 10. The battery pack 20 is visible from
the outside, but no part of the battery pack 20 extends outside the tool body
10. The length of the battery pack 20 along the direction X is similar as the
extension length of the through aperture 12 in the tool body 10 along the
direction X. The battery pack 20 is thereby completely protected by the tool
body 10 and the surrounding part 11, and no parts of the battery pack 20
protrudes outside the tool body 10. The battery pack 20 may also have a
length that is shorter than the extension length of the through aperture.

Fig. 3 describes a battery pack 20 of a larger size, with larger power
capacity than a normal sized battery pack, mounted in the through aperture
12 in the tool body 10. Two extending parts 21 of the battery pack 20 extends
outside the tool body 10 on each side of the through aperture 12 along the
direction X. Preferably the two extending parts 21 have substantially equal
length such that the battery pack 20 extends outside the tool body 20 with a
substantially equal amount on each side of the tool body 10. Thereby, the
weight distribution around the axis Z will still be in balance even when a larger
battery pack 20 is mounted in the through aperture 12. If needed for any
reason, a battery pack extending outside the through aperture 12 could
extend further on one side of the tool body then on the other side. The same
battery pack 20 could be used for several different power tools having
different power consumption. The different power tools may thereby all be
designed and arranged for receiving the same battery packs of different sizes
such that the balance is kept for all the different power tools with different
battery packs.

Fig. 4 describes the tool body 10 with an empty through aperture 12.

The through aperture 12 comprises a female connector 13. The female
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connector 13 is used for power transfer from the battery pack 20, via the

connector 13, to the electric motor 3.

Fig. 5 describes a battery pack 20 with a corresponding male
connector 22 adapted to integrate with the female connector 13 in the through
aperture 12 for power transfer to the motor 3 in the tool 1. The female
connector 13 in the through aperture 12 is provided with a number of tongues
adapted to integrate with an equal number of apertures in the battery pack
male connector 22. The tongues are of metal adapted to conduct electricity
from the battery pack 20 to the tool. The female and male connectors 13, 22
may be placed on the contrary, such that the male connector with tongues is
placed on the battery pack 20, and the female connector is placed in the
through aperture 12.

Due to the connectors 13, 22, the battery pack 20 needs to be inserted
in the through aperture 12 from a certain direction. The position of the
connectors 13, 22 also decides how the battery pack 20 extends when
mounted in the through aperture 12. The connector 13 in the through aperture
12 is preferably placed in the middle, or close to the middle, of the length
along the direction X of the through aperture 12. Correspondingly, the
connector 22 on the battery pack 20 is preferably placed in the middle, or
close to the middle, of the length along the direction X of the battery pack 20.
Thereby, the battery pack 20 will extend outside the tool body 10 in equal
amounts in the two directions along the direction X.

The battery pack 20 further comprises a locking device 23. The locking
device 23 is adapted to lock the battery pack 20 to the tool body 10 when the
battery pack 20 is mounted in the through aperture 12. The locking device 23
needs to securely hold the battery pack 20 in the through aperture 12 during
use of the tool 1. Further, the locking device 23 needs to be easy to unlock in

order to enable easy unmounting of the battery pack 20 from the tool body 10.
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CLAIMS

1. A battery powered tool (1) extending in a longitudinal direction (Z),
comprising a tool body (10) and a battery pack (20), which battery pack is
arranged on the tool body and adapted to power the tool,

characterized in that the tool body (10) is provided with a through
aperture (12) adapted to receive the battery pack (20), such that the tool body
at least partly surrounds the battery pack.

2. Battery powered tool according to claim 1, wherein the through
aperture (12) elongates in a direction (X) perpendicular to the longitudinal
extension direction (Z) of the tool.

3. Battery powered tool according to claim 1 or 2, wherein a length of
the battery pack (20) is substantially the same as a length of the through

aperture (12).

4. Battery powered tool according to claim 1 or 2, wherein at least one
end (21) of the battery pack (20) protrudes outside the tool body (10) when
mounted in the through aperture (12).

5. Battery powered tool according to claim 1 or 2, wherein two ends
(21) of the battery pack protrude outside the tool body (10) in two directions
along the elongation direction (X) of the through aperture (12) when the

battery pack (20) is mounted in the through aperture.

6. Battery powered tool according to claim 5, wherein the two ends (21)
of the battery pack (20) is adapted to protrude in substantially equal amounts
in the two directions.

7. Battery powered tool according to any of the preceding claims,

wherein the tool body (10) is provided with a connector (13) within the through
aperture (12), which connector is adapted to integrate with a corresponding
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connector (22) on the battery pack (20) when the battery pack is mounted in
the through aperture (12).

8. Battery powered tool according to any of the preceding claims,
5 wherein the battery pack (20) is visual from the outside when mounted in the
through aperture (12).

9. Battery powered tool according to any of the preceding claims,
wherein the battery powered tool (1) is provided with an indicator adapted to
10 indicate whether or not the battery pack (20) is correctly fitted in the through

aperture (12).
10. Battery powered tool according to any of the preceding claims,
wherein the battery pack (20) comprises a locking device (23) adapted to lock

15 the battery pack to the tool body (10).

11. Battery powered tool according to any of the preceding claims,

wherein the tool (1) is a handheld garden tool.

20 12. Battery powered tool according to any of the claims 1-10, wherein
the tool (1) is a handheld forestry tool.
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