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CORD ATTACHMENT ASSEMBLY OF A POWER TOOL HAVING A LOAD RELIEVING
SYSTEM

TECHNICAL FIELD

The present disclosure relates to power tools having a guide rod and a bodily harnessed
load relieving system comprising a cord, and in particular to a cord attachment assembly

of such a power tool.

BACKGROUND OF THE INVENTION

Power tools having a guide rod and a bodily harnessed load relieving system, are well
known. A purpose of such a load relieving system is to aid the suspension and support of
hand held power tools and to eliminate or reduce the hand held weight of those power
tools by transferring all or nearly all weight which would otherwise be supported by the
operators hands and arms to a body harness which is primarily supported and fastened at
the operators waist along with secondary support and fastening to the upper torso.

WO02010140939A1 discloses a power tool having a load relieving system.

A load relieving system may comprise a harness, to which a power unit of the power tool
is connected, a support frame, and a flexible line or cord. The support frame may
comprise a lower bar, connected to the harness, and an upper bar extending in a forward
direction from an uppermost portion of the lower bar. The cord interconnects a guide rod
of the power tool with the upper bar, so as to move some of the weight of the power tool
to the operators back, via the support frame and the body harness.

There is a need for an arrangement providing an easy and safe way to unfasten the load
relieving system when required. This might e.g. be needed if the cord of the load relieving
system gets caught by boughs and twigs present within the working area of the tool, or if a
branch or stem falls over the cord.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an arrangement providing an easy and
safe way to unfasten/disengage a load relieving system of a power tool having such load
relieving system.
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According to an aspect of the solution the object is at least partially achieved by means of
a portable power tool comprising a working tool assembly with a working tool, a body with
a power unit, which power unit is arranged to drive the working tool, an elongate guide rod
arranged between the working tool assembly and the body, a load relieving system
comprising a harness arranged to be worn by an operator of the power tool, a support
frame arranged to be connected to the harness, and a cord. The body is arranged to be
connected to the harness and the cord is arranged to interconnect the guide rod and the
support frame. The cord is arranged to be connected to the support frame by means of a
cord attachment assembly. The power tool is characterized in that the cord attachment
assembly has a cord clamping portion arranged to clamp a portion of the cord so as to fix
the cord to the support frame , and a cord passage portion through which the cord may
pass so as to release the cord from the support frame, and in that the cord attachment
assembly is configured so as to actuate automatic movement of the clamped portion of
the cord from the cord clamping portion to the cord passage portion when a force acting
on the clamped portion of the cord in a first direction exceeds a predetermined threshold
value.

Thereby an automatic safety release mechanism is achieved allowing the cord to release

from the support frame.

According to an embodiment, the cord attachment assembly has an auxiliary cord
passage portion, to which an operator of the power tool may move the clamped portion of
the cord, by means of pulling a free end of the cord so as to manually release the cord
from the cord attachment assembly.

Thereby, an operator may easily release the cord from the support frame when
necessary. This may e.g. be the case if the operator gets stuck somewhere and needs to
release the cord although the force acting on the cord is below the threshold value. This
opportunity provides a power tool which is even safer and even more easy to use.

According to another embodiment, the cord clamping portion comprises ribs.

Thereby, an easy way of providing a one-way locking mechanism is achieved.

According to another embodiment, the ribs extend at an angle of 25-80 degrees relative to
the first direction, and the cord passage portion is positioned adjacent to the ribs.
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Thereby, the force acting on the clamped cord portion will cause the clamped cord portion
to move along the ribs towards the cord passage portion, if the force is strong enough. If
the force exceeds the threshold value, the clamped cord portion will pass to the cord

passage portion, since it is positioned adjacent to the ribs. Thereby a simple, safe and

5 cost-efficient cord attachment assembly is achieved.
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According to yet another embodiment the ribs extend at an angle of about 60 degrees
relative to the first direction.

According to another embodiment, the cord attachment assembly is provided in a front
member of an upper bar of the support frame.

According to another embodiment, the cord attachment assembly is part of a cord length
adjustment arrangement.
Thereby, several functions may be provided using a minimum of parts. Accordingly a cost-

efficient power tool which is easy to manufacture is achieved.

According to another embodiment, the cord attachment assembly and a locking device of
the cord length adjustment arrangement are integrally formed. Thereby, several functions
may be provided using a minimum of parts. Accordingly a cost-efficient power tool which

is easy to manufacture is achieved.

According to another embodiment the portable power tool is a back pack clearing tool.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention wili be understood and appreciated more fully from the following detailed
description, taken in conjunction with the drawings, in which:

Fig. 1 is a perspective view of a power tool according to the present invention held by an
operator,

Fig. 2 is a perspective view of an upper bar of a load relieving system,

Fig. 3 is a side view of the upper bar of Fig. 2,

Fig. 4 is a cross sectional view of the upper bar of Fig. 3,

Fig. 5 is a side view of an upper bar front member,

Fig. 6 is a cross sectional view of the upper bar front member of Fig. 5, taken along line E-
E in Fig. 5,
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Fig. 7 is a partially broken away side view of the upper bar front member of Fig. 5,
Fig. 8 is a cross sectional view of the upper bar front member of Figs. 6 and 7.
Fig. 9 is a side view of a first part of the upper bar front member of Figs. 5 and 6,
Fig. 10 is a perspective view of the first part shown in Fig. 9.

DESCRIPTION OF PREFERRED 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. The
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.

The power tool in general

Referring to Fig. 1, a portable power tool 1 according to an embodiment of the present

invention is shown. The portable tool 1 in Fig. 1 is embodied as a back pack chain saw 1.

The back pack chain saw shown in Fig. 1 comprises body 4 with a power unit 4a, such as
a combustion engine 4a. Of course, it would also be possible to use a battery pack as a

power unit, as well as any other for the purpose suitable power unit 4a.

The power unit 4a is arranged to drive a working tool 5a, which e.g. may be a chain 5a

arranged to rotate about a guide bar 5b.

An elongate shaft assembly 2a, 2b is arranged between the body 4 and a working tool
assembly 5. The working tool assembly § comprises the working tool 5a. The shaft
assembly 2a, 2b comprises a flexible shaft 2b, interconnecting the body 4 and a main
handle assembly 6. The main handle assembly 6 is provided with a main handle 61 and a
throttle trigger 62. The shaft assembly furthermore comprises an elongate guide rod 2a
interconnecting the main handle assembly 6 and the working tool assembly 5.

An auxiliary handle 7 may be connected to the guide rod 2a in a position in front of the

main handle assembly 6.
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Load relieving system

The back pack chain saw 1 shown in Fig. 1 furthermore has a load relieving system 3
comprising a harness 3d, a support frame 3a, 3b attached to the harness 3d, and a cord
1.

The support frame 3a, 3b comprises an essentially vertically extending lower bar 3b and
an essentially horizontally extending upper bar 3a. The lower bar 3b is attached to the
harness 3d and to the upper bar 3a. The upper bar 3a may extend forwardly from the
lower bar 3b, as shown in Fig. 1.

As shown in Fig. 2, a stem guard 3¢ may be connected to the upper bar 3a. The stem
guard is arranged to prevent branches from falling down into the headfface of the

operator.

Cord

A cord 11 is arranged to interconnect the upper bar 3a and the guide rod 2a, so as to
move the weight of the working tool assembly 5 and of the guide rod 2a to the load
relieving system 3.

The guide rod 2a may comprise a cord connection in the form of a snap-in connection.
The cord may be secured from slipping by a knot 11¢ in a lower end of the cord 11. The
cord is preferably elastic. As shown in Fig. 4, the cord may be partly hidden inside the
upper bar 3a.

Cord attachment assembly

The cord 11 is fixed to the upper bar 3a by means of a cord attachment assembly 100.
The cord attachment assembly has a cord clamping portion 13 in which a portion 11a of
the cord 11 is clamped during normal use of the power tool.

Under certain circumstances {which will be described more fully below) the clamped cord
portion 11a will move automatically to a cord passage portion 14, through which the cord
may run. In this way, the cord may be automatically released from the cord attachment
assembly and thereby from the upper bar.
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According to the embodiment shown in the drawings, the cord attachment assembly is

part of a cord length adjustment arrangement 200.

Cord length adjustment arrangement
The cord length adjustment arrangement 200 comprises the cord attachment assembly

100, a turning point 18, and a locking device 15, which is preferably a one-way locking
device. The cord 11 is fixed to the upper bar 3a by means of the cord attachment
assembly 100, The cord 11 is further arranged around the turning point 18, which turning
point 18 is arranged inside the upper bar 3a. The cord 11 is also clamped by the one-way

locking device 15.

The cord length adjustment arrangement allows the operator to adjust the cord length

slightly while carrying the power tool in a working position.

During use of the backpack chain saw 1 according to the Figs. 1-10, the cord arriving from
the guide rod 2a will enter the upper bar 3a adjacent to the one way locking device 15. A
force F2 will act on the part of the cord positioned in the locking device, due to the weight
of the working tool and the guide rod 2a. As shown in Fig. 8, the force F2 will be forwardly

directed.

The one-way locking device 15 only prevents the portion of the cord 11 positioned in the
one-way locking device from moving backwards, whereas it is the cord attachment

assembly 100 that inhibits it from moving forwards.

The cord is preferably elastic, since that makes the cord length adjustment arrangement
200 work properly. The functioning of a cord length adjustment arrangement according to
the one described above is previously known and is therefore not described in detail
herein.

An exemplary embodiment of a cord attachment assembly

The cord attachment assembly 100 may be formed in an upper bar front member 12
which is arranged to be attached to a front end of the upper bar 3a.

Referring to Figs. 6 and 8, the cord attachment assembly has a longitudinal direction Y, a

vertical direction X and a transversal direction Z.
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The cord attachment assembly has a forward direction and a rearward direction as seen
from an operator’s point of view. As seen in Fig. 8, the force F2 acts on the cord in a
forward direction. The forward and rearward direction corresponds to the longitudinal
direction Y of the cord attachment assembly.

The cord attachment assembly also has upwards and downwards directions, as seen
from an operator's point of view, when the operator carries the power tool 1 as shown in
Fig. 1.

A cross section of an upper bar front member 12 is shown in Fig. 6. The upper bar front
member 12 may comprise a first part 12a and a second part 12b. The first part and the
second part are arranged to be assembled as shown in Fig. 6. The first part 12a of an

upper bar front member 12 is shown in Figs 9 and 10.

The cord clamping portion 13 is defined by a ribbed portion 13a of the first part 12a of the
upper bar front member 12 and a correspaonding ribbed portion 13b of the second part
12b of the upper bar front member.

During normal use of the chain saw, a portion 11a of the cord 11 is clamped between the
ribbed poriions 13a, 13b. During use of the backpack chain saw, a force F1 will act on the
clamped portion 11a of the cord 11 due to the weight the power tool. The force F1 is
directed backwards, as shown in Fig. 8.

The magnitude of the force F1 will be lower than the magnitude of the force F2 due to
friction losses within the channel 17 that the cord passes within the upper bar 3a and
within the rear end of the upper bar front member 12.

As long as the force F1 does not exceed a predetermined threshold value, the clamped
portion of the cord will stay clamped between the ribbed portions 13a, 13b. An exemplary
predetermined threshold value may be about 30-50 N.

The ribs are preferably configured such that they extend at an angle a relative to the
direction of the force F1. As shown in Fig. 8, the extension direction of the force F1

corresponds to the longitudinal direction of the cord attachment assembly, i.e. the Y
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direction as shown in Fig. 8. The angle «a is therefore defined as an angle between the
longitudinal direction Y and an extension direction of the ribs, as seen in the XY-plane, as

shown in Fig. 8.

An essentially strong force F1 will cause the clamped cord portion 11a to move upwardly
and rearwardly, thanks to angled configuration of the ribs.

If the force exceeds the threshold value the clamped cord portion 11a will be forced
upwardly and rearwardly until it reaches the passage portion 14. This may be the case
e.g. if a stem or branch falls onto the portion of the cord which extends between the upper
bar and the guide rod.

As soon as the clamped portion 11a of the cord 11 has reached the passage portion 14, a
force F1 below the threshold value is sufficient to release the cord form the upper bar 3a

and thereby from the support frame 3a, 3b.

The angle a is preferably chosen such that the clamped portion 11a of the cord 11 will not
move to the cord passage portion 14 if the clamped portion is exerted to a force
corresponding to normal working conditions. If the angle a is too small, the clamped
portion of the cord will slide towards the cord passage portion too easily. On the contrary,
if the angle a is to large, an extremely large force is needed to move the clamped portion
of the cord to the cord passage portion.

According to an exemplary embodiment, the angle a is about 60 degrees,

Once the cord has reached the passage portion, it is released from the cord attachment

assembly 100 and may detach from the upper bar 3a.

The passage portion may be defined by a recessed portion 14a of the first part 12a of the
upper bar front member 12 and a corresponding recessed portion 14b of the second part
12b of the upper bar front member. The diameter of the passage portion is large enough

to allow passage of the cord.

An operator may also manually release the cord from the upper bar by means of pulling
the free end 11b of the cord such that clamped portion 11a of the cord is forced
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downwards until it is released from the clamping portion. In that case the cord will bypass
the cord clamping portion and will run into the upper bar through the passage 20 arranged

behind the clamping portion.

A heel portion 16 as shown in Fig. 10 ensures that this manual release mechanism is not
activated by mistake, since a certain force is needed to move the cord over the heel
portion 16. Corresponding to the clamping portion, the heel portion may comprise a first
heel 16a provided in the first part 12a of the upper bar front member, and a second heel
16b provided in the second part 12b of the upper bar front member.,

Furthermore, the heel portion 16 assists in mounting the cord correctly in the cord
attachment assembly 100. A free end portion of the cord will extend from the channel 17
in a lower portion of the upper bar front member 12. An operator wanting to attach the
cord to the cord attachment assembly may then push a portion of this free end portion
over the heel portion 16 such that a cord configuration resembling the one shown in Fig. 8
will result. A curved portion of the cord may extend below the cord clamping portion 13.
When the operator pulls the free end of the cord, which end extends from a passage 19
defined in front of the heel portion 16, the curved portion will be forced into the cord
clamping portion 13, and thereby the cord is attached to the cord attachment assembly.

In the drawings and specification, there have been disclosed preferred embodiments and
examples of the invention and, although specific terms are employed, they are used in a
generic and descriptive sense only and not for the purpose of limitation, the scope of the

invention being set forth in the following claims.
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CLAIMS

1. A portable power tool comprising

a working tool assembly (5) with a working tool (5a);

a body (4) with a power unit (4a), which power unit (4a) is arranged to drive
the working tool (5a);

an elongate guide rod (2a) arranged between the working tool assembly
(5) and the body (4);

a load relieving system (3) comprising a harness (3d) arranged to be worn
by an operator of the power tool (1), a support frame (3a, 3b) arranged to be
connected to the harness (3d), and a cord (11);

wherein the body (4) is arranged to be connected to the harmess (3d);

wherein the cord (11) is arranged to interconnect the guide rod (2a) and
the support frame (3a, 3b), the cord being arranged to be connected to the support
frame (3a, 3b) by means of a cord attachment assembly (100),
characterized in that

the cord attachment assembiy (100) has a cord clamping portion (13)
arranged to clamp a portion (11a) of the cord so as to fix the cord (11) to the
support frame (3a, 3b), and a cord passage portion (14) through which the cord
(11) may pass so as to release the cord (11) from the support frame (3a, 3b), and
in that

the cord attachment assembly (100) is configured so as to actuate
automatic movement of the clamped portion (11a) of the cord (11) from the cord
clamping portion (13) to the cord passage portion (14) when a force (F1) acting on
the clamped portion {11a) of the cord (11) in a first direction exceeds a
predetermined threshold value.

2. The portable power tool according to claim 1, wherein the cord attachment
assembly (100) has an auxiliary cord passage portion (20), to which an operator of
the power tool (1) may move the clamped portion (11a) of the cord (11), by pulling
a free end (11b) of the cord (11) so as to manually release the cord from the cord
attachment assembly (100).

3. The portable power tool according to any of the preceding claims, wherein the
cord clamping portion {13) comprises ribs.
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. The portable power tool according to claim 3, wherein the ribs extend at an angle

(&) of 25-80 degrees relative to the first direction, and wherein the cord passage
portion (14) is positioned adjacent to the ribs.

. The portable power tool according to any of claims 3-4, wherein the ribs extend at

an angle a of about 60 degrees relative to the first direction.

. A portable power tool according to any of the preceding claims, wherein the cord

attachment assembly (100} is provided in a front member (12) of an upper bar (3a)

of the support frame (3a, 3b).

. A portable power tool according to any of the preceding claims, wherein the cord

attachment assembly (100) is part of a cord length adjustment arrangement (200).

. A portable power tool according to claim 8, wherein the cord attachment assembly

(100) and a locking device (15) of the cord length adjustment arrangement (200)

are integrally formed.

. A poriable power tool according to any of the preceding claims, which portable

power tool (1) is a back pack clearing tool.
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