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DESCRIPTION

Title of Invention
PORTABLE WORKING MACHINE

Technical Field
The present invention relates to a portable working machine having a structure
obtained by joining a handle with a main body casing covering a driving source with a

vibration-proofing mechanism interposed therebetween.

Background Art

As an example of a portable working machine having a structure obtained by
joining a handle with a main body casing with a vibration-proofing mechanism interposed
therebetween, there is an engine chain saw. The engine chain san uses an engine (an
internal-combustion engine) as a driving Source, and a front handle and a rear handle are
joined with a main body casing (an en'gine casing):' storing the engine. A user performs
tree sawing work while applying a load to the rear handle. Also, in a case where a guide
bar for guiding a saw chain is éaught in a tree during sawing, it is required to push or pull
the rear handle. For this reason, a vibration—prooﬁng mechanism pfovided between the
rear handle and the main body casing having the guide bar fixed thereto needs a structure
for regulating a movement amount of the rear handle. Therefore, in a case of installing a
spring type vibration-proofing mechanism at the front end portion of the rear handle, in
order to regulate the movement amounf:, a stopper is provided in a spring. However, even
if the stopper is provided in the spring, if a large load is applied, the movement amount and
inclination of the rear handle may not be appropriately regulated. For this reason, there
has been suggested a vibration-proofing device having a separate vibration-proofing
mechanism at a position at an opposité side of a fixing portion of the spring (see
JP-A-2002-178223, for instance).

Prior Art Document
Patent Document
[Patent Document 1] JP-A-2002-178223
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Summary of Invention
Technical Problem

In a rear-handle attaching structure as disclosed in JP-A-2002-178223, that is, a
structure in which a stopper is provided for a spring type first vibration-proofing
mechanism, and a second vibration-proofing mechanism for regulating a movement
amount and an inclination is pfoVided, in order to effectively regulate vibration, it is
required to provide the second Vibration-prooﬁng nﬁechanism at the front end portion of
the rear handle in line with the first vibrétion-prooﬁng mechanism. In order to coaxially
install the first and second vibration-proofing mechanisms at the front end portion of the
rear handle, it is required to dispose the front end of the rear handle at a lower portion of
the main body casing capable of providing a seat surface thickness sufficient for fixing the
front end of the rear handle and a vibration-proofing material such as a spring or rubber.
In this case, since it is possible to place the joint portion of the main body casing and the
rear handle inside the main gbodyl casing, it is possible to suppress the size of the product

from increasing.

The structure according to the related art as described above has the following
problems. In an engine cham saw, a layout as dlsclosed in JP-A-2002-178223 becomes
possible if a cylinder is mstalled ina longltudmal direction. However, in some structures
such as a structure in which a cylinder is installed in a transverse direction in order to
reduce the size of the product, it may be impossible to provide a sufficient space’ at a lower
portion of the inside of the main body casing. In this case, it is required to install the
front end portion of the rleair handle vat an upper poftion of the external appearance of the
main body casing. For this reason, a vibration-proofing mechanism to be provided at an
upper portion of the main body casing in order to join the rear handle and the main body
casing should be joined on the outside of the main body casing. Therefore, if the above
described second vibration-proofing mechanism is pro;/ided coaxially with the spring type
first vibration-proofing mechanism, and a sufficient seat surface thickness capable of
allowing the two vibration-proofing mechanisms to be installed is prov1ded the size of the

product inevitably inicreases.

Accordingly, an object of the present invention is to provide a portable working

machine having a configuration capable of effectively regulating a movement amount and
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inclination of a rear handle without increasing the number of components and the size of

the joint portion of a main body casing and the rear handle.

Solution to Problem
Advantageous Effects of Invention

According to an aspect of the present invention, there is provided a portable
working machine including: a driving source; a main body including the driving source; a
handle joined with the main body; a fixing portion provided to one of the main body or the
handle; and a vibration-proofing mechanism mcludmg an elastic body, the handle joined
with the main body with the vibration- prooﬁng mechamsm and the fixing portion
interposed therebetween; wherein the elastic body of the vrbratron-prooﬁng mechanism is
fixed to a first side of the ﬁxmg pomon and a stopper portron configured to come into
contact with the other of the main body or the handle to regulate a movement amount of
the handle is provided at a second side of the fixing portron, which is opposite to the first

side of the fixing portion.

According to the above-described aspect, it is possible to effectively regulate a
movement amount and inclination of the rear handle with a smaller number of components
and without increasing the size of the joint portion of the main body casing and the rear
handle. " |

Brief Description of Drawings

FIG. 1 is a view illustrating an external appearance of a side of an engine chain
saw according to a first embodiment of a portable working machine of the present
invention;

FIG. 2 is a cross-sectional view taken along a line A-A of FIG. 1;

FIG. 3 is a cross-sectional view taken along the line A-A of FIG. 1 and
illustrating a state of a handle joining portion of the first embodiment in a case of applying
a load to a rear handle; |

F1G. 4 is a cross-sectional view of a second embodiment of the present invention
taken along the line A-A of FIG. 1;

FIG. 5 is a view illustrating an external appearance of a side of a top handle type

engine chain saw according to a third embodiment of the present invention; and
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FIG. 6 is a cross-sectional view taken along a line B-B of FIG. 5.

Description of Embodiment

Hereinafter, embodiments of the present invention will be described in detail
with reference to the accompanying drawings. Components, members, processes, and the
like shown in the drawings, which are identical 6r equivalent to each other, are denoted by
the same reference symbol, and répetitivé explanation thereof will be omitted as necessary.
Also, the embodiments do not limit the invention and are illustrative, and all features to be
described in the embodiments, and combinations thereof are not necessarily the essential

features of the invention.

A portable working machine according to a first embodiment of the present
invention will be described taking an engine chain saw as an example. FIG. 1 shows the
external appearance of a side of an engiﬁe chain saw. An engine chain saw 1 includes an
engine (an internal-combustion engihé) (not shown) that acts as a driving source, a main
body casing (an engine casing) 2 that covers the engine installed in a transverse direction, a
rear handle 10 that is attached to the main body casing 2, and a front handle 15 that is
attached to the rear handle 10.

In the main body casing 2, a guide bar 30, and a sprocket (not shown) which is
rotated by the engine are provided, and a saw éhain 31 is stretched over the sprocket and
the guide bar 30 so as to run along thew g‘uide bar 30 accordihg to rotation of the sprocket.
An attaching portion of the sprocket and the guide bar 30 is covered with a side cover 5

fixed to the main body casing 2.

On the main body casing 2, the rear handle 10 is attached from the upper portion
of the main body casing 2 to the rear portioﬁ of the main body casing 2. The rear handle
10 includes a grip 11 that is positioned at the rear side of v‘the main body casing 2, a front
supporting portion 12 that is joi'riled with a fixing rib 3 at the upper side of the main body
casing 2 with a vibration-proofing fr‘iechanism 20 shown in FIGS. 2 and 3 interposed
therebetween, and a rear supporting portion 13 that is joined with fixing ribs 4 at the rear
side of the main body casing 2. The fixing ribs 3 and 4 are handle attaching portions

formed of a resin or the like integrally with the main body casing 2.  Although it will not
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be described in detail, the engine chain saw has a vibration-proofing structure in which a
coil spring, vibration-proofing rubber, or the like is interposed between the rear supporting
portion 13 and a corresponding fixing rib 4. The rear supporting portion 13 is provided
generally at two positions in a direction perpendicular to the plane of FIG. 1, and is

respectively joined with the fixing ribs 4 provided at two positions.

On the grip 11, a throttle 6 is provided. A user can pull the throttle 6 of the grip
11 to adjust the engine chain saw 1 from an idling state to a full speed state. If the engine
chain saw | reaches a predetermined rotation speed, the saw chain 31 on the periphery of

the guide bar 30 moves, and thus the user can cut a tree and so on.

Subsequenﬂy, the joint portion of the main body casing 2 and the front
supporting portion 12 of the rear handl§ 10 will be d_escribed with reference to FIGS. 2 and
3. AsshowninFIG 2,a vibration-prg;oﬁng mechanism 20 includes a coil spring 21 as an
elastic body, a holder 22 as an attachfr{g membér for attaching one end portion of the coil
spring 21 inside the supporting poftionql2, and a fixing member 23 for attaching the other

end portion of the coil spring 21 on the fixing rib 3 proi;ided_ at the main body casing side.

The suppoﬁing portion 12 of the rear handle 10 has a hollow structure, and one
end portion of the coil spring 21 is fixed (fit) to thé‘holder 22, which is fixed to one inner
side wall of the supporting portion 1‘2 by a nut 24. The holder 22 has a groove spirally
formed at its periphery, and the end portion of the coil spring 21 is fit on the holder 22.
The fixing member 23 inclﬁdes a flange 23a formed at an middle portion thereof, a spring
stopper portion 23b extending at one side of the flange 23a, a female screw portion 23¢
formed on the other side of the flange 23a, and a regulétion stopper portion 23d‘formed at
the leading end side. If the fixing member 23 is screwed into the fixing tib 3 provided at
the main body casing 2 side, the other end portion of the coil spring 21 is pressed by the
flange 23a, thereby being fixed to the fixing rib 3. In this case, since the spring stopper
portion 23b of the fixing member 23 extends inside the coil spring 21, it is possible to
regulate a movement amount and inclination of the coil spring 21. The coil spring 21,
and the flange 23a and the sprir'xg" stc;pper portion 23b of the fixing member 23 are
positioned inside the subporting porfion 12. |
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Meanwhile, the regulation stopper portion 23d of the fixing member 23

penetrates the fixing rib 3 of the main body casing 2, and then penetrates a regulating
portion 25 formed as a through-hole, a notch, or the like at fhe otﬁer side wall of the
supporting portion 12. According to this configuration, in a case where a load is applied,
whereby the rear handle 10 is inclined as shown in FIG. 3, the coil spring 21 and the spring
stopper portion 23b come into contact with each other, and the inner edge of the regulating
portion 25 of the supporting portion 12 and the regulation stopper portion 23d come into
contact with each other. As a result, the movemént ambunt a_nd inclination of the rear
handle 10 is regulated. That is, in the present embodiment, ‘tvhe coil ‘s'pring 21 of the
vibration-proofing mechanism 20 is fixed to a first side of the fixing rib 3 of the main body
casing 2, and the regulation stopper portion 23d that comes into contact with the rear
handle 10 to regulate the movement arﬁount of the rear handle 10 is provided at a second

side of the fixing rib 3, which is opposite to the first side of the fixing rib 3.

Also, since the regulation stopper portion 23d of the fixing member 23 that
penetrates the fixing fib 3 of the main body casing 2 is formed to have an outer diameter
smaller than the diameter R1 of a hole formed in the fixing rib 3, even if the regulation
stopper portion 23d does not have a femgle screw portion, it is possible to penetrate the
regulation stopper portion 23d -fhrough the fixing rib 3. Therefore, it is possible to

smoothly regulate the inclination of the rear handle 10.

Also, the regulation stopper portion 23d is configured to regulate the movement amount
of the handle by coming into contact with the inner edge of the regulating portion 25 at the
rear handle side, when a load, wﬁich is three times or larger than a total weight of the

portable working machine, is applied to the stopper portion 23d.

According to the present embodiment, it is possible to achieve the following

effects.

(1) In the configuration including the rear handle 10 joined with the main body
casing 2 with the vibration-proofing mechanism 20 interposed therebetween, the fixing
member 23 for fixing the coil spring 21, which is a vibration-proofing material of the

Vibratibn-prooﬁng mechanism 20, to the main body casing 2 penetrates the fixing rib 3 of
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the main body casing 2, and the leading end portion of the penetrated fixing member 23
becomes the stopper portion 23d for regulating the movement amount and inclination of
the rear handle 10. Since the member for fixing the coil spring 21 and the stopper portion

are composed of the same member, it is possible to reduce the number of components.

(2) Since the member for fixing the coil spring 21 as a vibration-proofing
material and the stopper portion are composed of the same member, that is, the fixing
member 23, as compared to a case of sepérétely providing a spring fixing member and a
stopper member at both sides of the fixing rib 3, respectively, it is possible to reduce the
thickness of the fixing rib 3 having a :seat surface for fixing the coil spring 21, and it is

possible to reduce the price and size of the product.

(3) Since the spring stopper portion 23b and the female screw portion 23¢ of the
fixing member 23, and the regulation stopper portion 23d provided at the leading end side
of the fixing member 23 are provided coaxially, it becomes easy to attach the fixing
member 23 to the ﬁxing rib 3, and it is possible to reduce the size of the joint portion of the

main body casing 2 and the rear handle 10.

(4) Since the outer diameter of the regulation stopper portion 23d of the fixing
member 23 is smaller than the diameter R1 of the hole formed in the fixing rib 3, even if
the regulation stopper portion 23d dbes not have a female screw portion, it is possible to
penetrate the fixing member 23 thrbugh the fixing rib 3. Therefore, the surface of the
regulation stopper portion 23d can »b‘e made smoo{'h.,hand it is possible to smoothly regulate

the inclination of the rear handle 10,

FIG. 4 is a cross-sectional view taken along a line A-A of FIG. 1 and illustrating a
second embodiment of the present invention. Here, a separate regulation stopper portion
35 is integrally joined with the leading end side of the female screw portion 23c of the
fixing member 23. The regulation stopper portion 35 is provided coaxially with the
spring stopper portion 23b and female screw portion 23c of the fixing member 23, and has
an outer diameter smaller than the diameter of the hole formed in the fixing rib 3. The
other configuration is the same as that of the above described first embodiment, and the

effects are also the same as those of the first embodiment.
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FIG. 5 is a view illustrating the external appearance of a side of a top handle type
engine chain saw according to a third embodiment of fhe present invention. FIG. 6 is a
cross-sectional view taken along a line B-B of FIG. 5. In this case, on the main body
casing 2, a top handle 40 is installed to extend from the front side to the rear side of the ‘
upper side of the main body casing 2. The top handle 40 includes a front supporting
portion 42 that is joined with a fixing rib 8 at the upper side of the main body casingv2 with
a vibration-proofing mechanism 20 shown in FIG. 6 int'erposed. therebetween, and a rear
supporting portion 43 that is joined with a ﬁxing rib 9 at the rear side of the niain body
casing 2. The fixing ribs 8 and 9 are handle attaching portions‘formed of a resin or the
like integrally with the main body casing 2. Although it will not be described in detail,
the engine chain saw has a vibration-prooﬁng structure in which a coil spring,
vibration-proofing rubber, or the hke is interposed between the rear supportmg portion 43
and the ﬁxmg fib 9. The rear supportmg portion 43 is provnded generally at one position
in a direction perpendlcular to the plane of FIG. 5, and 1s Jomed with the ﬁxmg rib 9

ey

provided at one posmon

The configuration of the joint portion of the supporting portion 42 and the fixing
rib 8 of the main body casing 2 side shownbin FIG: 6 is the same as that of the first
embodiment, and portions identical or corresponding to those of the first embodiment are
denoted by the same reference symbols. Also, the front portion of the top handle 40 is
joined with the front handle 15. | h |

The third embodiment also have the same structure as that of the first
embodiment except that the attachlng position of the top handle 40 is the upper side of the

main body casing 2, and have the same effects as those of the first embodiment.

Although the invention has been described with reference to the embodiments, it
can be understood by those skilled in the art that a variety of modifications can be applied
to the components and processes of the embodiments without departing from the scope of

the claims. Hereinafter, modifications will be described.

In the first to third embodiments of the present invention, as the
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vibration-proofing material (elastic body) of the vibration-proofing mechanism 20, the coil
spring 21 has been exemplified. However, it is possible to use any othér elastic body
such as vibration-proofing rubber. Also, it is possible to dispose an elastic body around
the stopper portion or on the inner periphery of the regulating portion. In this case, even
during regulating of the movement amount of the handle, it is possible to obtain a

vibration-proofing effect.

Further, in the first to third embodiments of the present invention, the fixing rib
is provided to the main body casing, and the coil spring of the vibration-proofing
mechanism is fixed to a first side of the fixing rib of the main body casing, and the
regulation stopper portion that comes into contact with the handle to regulate the
movement amount of the handle is provided at a second side of the fixing rib of the main
body casing, which is opposite to the first side of the fixing rib. However, the invention
is not limited thereto, and the fixing rib can be provided to the handle, and the coil spring
of the vibration-proofing mechanism can be fixed to a first side of the fixing rib of the
handle, and the regulation stopper porﬁon that comes into contact with the main body to
regulate the movement amount of the handle can be provided at a second side of the fixing
rib of the handle, which is opposite to the first side of the fixing rib. Further, in the first
to third embodiments of the present invention, the fixing rib was employed as an example

of the fixing portion. However, the fixing portion is not limited to a fixing rib.

Although the present invention has been described taking an engine chain saw as
an example, the present invention can be applied to electrically-operated chain saws, and
can also be applied to any other portable working machines each having a mechanism for

moving a blade back and forth.
The present invention provides illustrative, non-limiting aspects as follows:

(1) In a first aspect, there is provided a portable working machine including: a
driving source; a main body including the driv.ing source; a handle joined with the main
body; a fixing portion provided to one of the main bddy or the handle; and a
vibration-proofing mechanism including an elastic body, the handle joined with the main

body with the vibration-proofing mechanism and the fixing portion interposed
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therebetween; wherein the elastic body of the vibration-proofing mechanism is fixed to a
first side of the fixing portion, and a stopper portion configured to come into contact with
the other of the main body or the handle to regulate a movement amount of the handle is
provided at a second side of the fixing portion, which is opposite to the first side of the

fixing portion.

(2) In a second aspect, there is provided the portable working machine according
to the first aspect, further including a fixing member, wherein the fixing member penetrates
the fixing portion, and a portion of the fixing member protruding toward the second side of

the fixing portion configures the stopper portion.

(3) In a third aspect, there is provided the portable working machine according to
the second aspect, wherein the stopper portion of the fixing member and a portion of the

fixing member other than the stopper portion are provided coaxially.

(4) In a fourth aspect, there is provided the portable working machine according
to the second or third aspect, wherein an outer diameter of the stopper portion is smaller

than a diameter of a hole formed in the 'rﬁ)'(i‘ng portion.

(5) In a fifth aspect, there is provided the portable working machine according to
any one of the first to fourth aspects, wherein, wher} a load, which is three times or larger
than a total weight of the portable working machine, is applied to the vibration-proofing
mechanism, the handle and the stopper portion comes in contact with each other so that the

stopper portion regulates the movement amount of the handle.

(6) In a sixth aspect, there is provided the portable working machine according to
any one of the first to fifth aspects, wherein the handle includes a éupporting portion, and
wherein the elastic body is disposed inside the supporting portion, and one end of the
elastic body is fixed to the fixing portion of the main body by the fixing member, and an
other end of the elastic body is fixed to the suppbrting portion of the handle by an attaching

member.

(7) In a seventh aspect, there is provided the portable working machine
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according to the sixth aspect, wherein the supporting portion of the handle includes a
regulating portion, the stopper portion penetrafes the regulating portion, and the stopper
portion and an inner edge of the regulating portion is configured to come into contact with

each other to regulate the movement amount of the handle. -

Arbitrary combinations of the above described components of the aspects, and
modifications obtained by conversion of the present invention into methods and systems

are also valid as aspects of the present‘ihvenfion.

This application claims priority from Japanese Patent Application No.
2013-111895 filed on May 28, 2013, the entire content of which is incorporated herein by

reference.

Industrial Applicability

According to an aspect of the invention, there is provided a portable working
machine having a configuration capable of effectively regulating a movement amount and
inclination of a rear handle without increasing the number of components and the size of

the joint portion of a main body casing and the rear handle.
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Claims
What is claimed is:
1. A portable working machine comprising:

a driving source;

a main body including the driving source;

a handle joined with the main body;

a fixing portion provided to one of the main body or the handle; and

a vibration-proofing mechanism including an elastic body, the handle joined with
the main body with the vibration-proofing mechanism and the fixing portion interposed
therebetween, '

wherein the elastic body of the vibration-proofing mechanism is fixed to a first
side of the fixing portion, and a stopper portion configured to come into contact with the
other of the main body or the handle to regulate a movement amount of the handle is
provided at a second side of the fixing portion, which is opposit;e to the first side of the

fixing portion.

2. The portable working machine according to claim 1, further comprising a fixing
member, '

wherein the fixing member penetrates the fixing portidn, and a portion of the
fixing member protruding toward the second side of the fixing portion configures the

stopper portion.

3. The portable working machine according to claim 2,
wherein the stopper portion of the fixing member and a portion of the fixing

member other than the stopper portion are provided coaxially.

4. The portable working machine according to claim 2 or 3,
wherein an outer diameter of the stopper portion is smaller than a diameter of a

hole formed in the fixing portion.

5. The portable working machine according to any one of claims 1 to 4,
wherein, when a load, which is three times or larger than a total weight of the

portable working machine, is applied to the vibration-proofing mebhanism, the handle and
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the stopper portion comes in contact with each other so that the Stopper portion regulates

the movement amount of the handle.

6. The portable working machine according to any one of claims 1 to 5,

wherein the handle includes a supporting portion, and

wherein the elastic body is disposed inside the supporting portion, and one end of
the elastic body is fixed to the fixing portion of the main body by; the fixing member, and
an other end of the elastic body is fixed to the supporting portion of the handle by an

attaching member.

7. The portable working machine according to claim 6,

wherein the supporting portion of the handle includes a regulating portion, the
stopper portion penetrates the regulating portion, and the stopper pbrtion and an inner edge
of the regulating portion is configured to come into contact with eéch other to regulate the

movement amount of the handle.
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