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(54) ENGINE-DRIVEN WORKING MACHINE

(57) An engine-driven working machine is provided,
in which a time period until the rotation speed limitation
mode is canceled can be shortened.

After the throttle valve (10) is moved to a fully-closed
position by an operator’s operation to allow the engine
(2) to finish the fast idling state and while the engine (2)

is transited to an idling state, the controller (18) cancels
the rotation speed limitation mode by detecting an event
that a cycle period of rotation speed variations of the en-
gine (2) is longer than a cycle period of rotation speed
variation in the fast idling state.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an engine-driv-
en working machine.

BACKGROUND ART

[0002] An engine-driven working machine, such as a
chain saw, a bush cutter, and a hedge trimmer, is known.
[0003] A working machine has an engine, an actuating
part (for example, a chain with cutting edges in a chain
saw), and a centrifugal clutch disposed between the en-
gine and the actuating part. The centrifugal clutch is con-
figured to connect the engine with the actuating part when
a rotation speed of the engine is higher than a predeter-
mined clutch-in rotation speed so that rotations of the
engine are transmitted to the actuating part.
[0004] The engine of the working machine is designed
so that when a throttle valve of a carburetor provided in
the engine is in a fully-closed position, the engine rotates
stably at a rotation speed which is lower than the clutch-
in rotation speed. This state is referred to as an idling
state.
[0005] When the engine is started, especially in an in-
sufficient warming-up state, in order to stabilize starting
and running operations of the engine, the engine is gen-
erally started with the throttle valve of the carburetor in
a half-opened position to increase an amount of air sup-
plied to the engine and runs while the throttle valve is
maintained in the half-opened position. This state is re-
ferred to as a fast idling state.
[0006] Generally, when the engine is started, a brake
for the actuating part is actuated in order to prevent the
actuating part from being actuated unintentionally. In the
fast idling state, since the rotation speed of the engine
may become higher than the clutch-in rotation speed due
to the throttle valve in the half-opened state, the brake is
preferably used for safety. However, if the engine is start-
ed without using the brake in the fast idling state, the
actuating part could be actuated at the starting. In order
to enable the starting operation to be in safe even in this
situation, the engine is provided with a controller which
can operate in a rotation speed limitation mode in which
the rotation speed of the engine is prevented from be-
coming higher than the clutch-in rotation speed after the
starting operation.
[0007] The controller operates in the rotation speed
limitation mode from the starting of the engine. Concrete-
ly, the controller detects the rotation speed of the engine,
and when excess of the rotation speed of the engine over
the clutch-in rotation speed is expected (when the rota-
tion speed of the engine exceeds a predetermined rota-
tion speed which is lower than the clutch-in rotation
speed), the controller prevents rotation speed of the en-
gine from becoming higher than the clutch-in rotation
speed by performing a misfiring cycle which makes an

ignition device of the engine inoperative or controlling an
ignition timing of the ignition device.
[0008] On the other hand, when the operation of the
controller is maintained in the rotation speed limitation
mode, even if the throttle valve is moved to a fully-opened
position, the rotation speed of the engine is prevented
from becoming higher than the clutch-in rotation speed
so that the centrifugal clutch is not operated and the ro-
tations of the engine are not transmitted to the actuating
part. Therefore, in order to operate the working machine,
it is necessary to cancel the rotation speed limitation
mode at an appropriate timing.
[0009] Providing a mechanical switch in the throttle
valve is considered as one means so that when the me-
chanical switch detects an operation of the throttle valve,
the rotation speed limitation mode is canceled. However,
detecting the operation of the throttle valve without pro-
viding the mechanical switch is preferable due to possi-
bility of malfunction of the mechanical switch and an in-
creasing cost.
[0010] In a technology disclosed in the Patent Publi-
cation 1 indicated below, the rotation speed limitation
mode is canceled by detecting a state of the engine when
the throttle valve is moved to a fully-opened state.
[0011] In a technology disclosed in the Patent Publi-
cation 2 indicated below, after the throttle valve is moved
to a fully-closed position to finish the fast idling state, the
rotation speed limitation mode is canceled by detecting
a matter that the engine becomes an idling state, that is,
by detecting a matter that a time enough to decrease the
rotation speed has passed.

PRIOR ART PUBLICATION

[0012]

Patent Publication 1: U.S. Patent Application Publi-
cation No. 2012/0193112
Patent Publication 2: U. S. Patent No. 7,699,039

SUMMARY OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0013] In the technology disclosed in the Patent Pub-
lication 2, after the throttle valve is moved to the fully-
closed position to finish the fast idling state, it takes a
long time until the rotation speed of the engine actually
decreases so that the engine becomes in a stable idling
state, namely, it takes a long time to cancel the rotation
speed limitation mode. If an operator moves the throttle
lever to a fully-opened position because he/she cannot
wait for the cancelation of the rotation speed limitation
mode, the rotation speed limitation mode would be main-
tained effectively so that a situation in which he/she can-
not operate the working machine continues.
[0014] Thus, an object of the present invention is to
provide an engine-driven working machine in which after
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the throttle valve is moved to the fully-closed position to
finish the fast idling state, a time period until the rotation
speed limitation mode is canceled can be shortened
more than that in the art disclosed in the Patent Publica-
tion 2, while safety is surely maintained.

MEANS FOR SOLVING THE PROBLEM

[0015] In order to achieve the present invention, the
present inventors have noted changes in a cycle period
of rotation speed variations of the engine from a time
when the throttle valve is moved to the fully-closed posi-
tion to finish the fast idling state to a time of transiting the
idling state and can make the present invention.
[0016] In order to achieve the aforementioned object,
an engine-driven working machine according to the
present invention comprises: an engine; an actuating part
driven by the engine; a centrifugal clutch disposed be-
tween the engine and the actuating part; and a controller
detecting a rotation speed of the engine and detecting
the rotation speed, wherein when the rotation speed of
the engine is higher than a predetermined clutch-in rota-
tion speed, the centrifugal clutch connects the engine
with the actuating part so as to transmit rotations of the
engine to the actuating part, wherein in a fast idling state
in which the engine is operated while a throttle valve of
a carburetor of the engine is maintained in a half-opened
position, the controller is operated from starting of the
engine in a rotation speed limitation mode in which the
engine is prevented from rotating at a rotation speed that
is higher than the clutch-in rotation speed, and wherein
after the throttle valve is moved to a fully-closed position
by an operator’s operation to finish the fast idling state
and while the engine is transited to an idling state, the
controller cancels the rotational limitation mode by de-
tecting an event that a cycle period of rotation speed var-
iations of the engine is longer than a cycle period of ro-
tation speed variations in the fast idling state.
[0017] In this working machine, after the throttle valve
is moved to the fully-closed position to finishes the fast
idling state and while the engine is transited to the idling
state, that is, before the engine becomes in the idling
state, the controller cancels the rotation speed limitation
mode by detecting an event that the cycle period of the
rotation speed variations of the engine is longer than the
cycle period of the rotation speed variations in the fast
idling state. Thus, after the throttle valve is moved to the
fully-closed position, a time period until the rotation speed
limitation mode is canceled can be shortened more than
that in the art disclosed in the Patent Publication 2, while
safety is surely maintained.
[0018] In an embodiment of the present invention, the
event that the cycle period of the rotation speed variations
of the engine while the engine is transited to the idling
state is longer than the cycle period of the rotation speed
variations in the fast idling state may be determined by
an event that a time period between increased peaks of
the rotation speed variations of the engine is longer than

a predetermined time period, by an event that a time pe-
riod between bottom peaks of the rotation speed varia-
tions of the engine is longer than a predetermined time
period, by an event that a number of times of causing a
predetermined increase and/or a predetermined de-
crease of the rotation speed of the engine during a pre-
determined time period is less than a predetermined
number of times, by an event that any increased peak,
any bottom peaks, any predetermined increase, and any
predetermined decrease of the rotation speed variations
of the engine is not detected during a predetermined time
period, or by any other appropriate ways.
[0019] In an embodiment of the present invention, pref-
erably, in the rotation speed limitation mode, the control-
ler prevents the engine from rotating at a rotation speed
which is higher than the clutch-in rotation speed by ap-
propriately causing a misfire cycle in the engine. More
preferably, the controller performs advance angle control
at igniting of an ignition device of the engine.
[0020] In an embodiment of the present invention, pref-
erably, the operator’s operation of moving the throttle
valve to the fully-closed position includes an operation
of actuating the throttle lever and then returning the throt-
tle lever.
[0021] According to the engine-driven working ma-
chine according to the present invention, after the throttle
valve is move to the fully-closed position to finish the fast
idling state, a time period until the rotation speed limita-
tion mode is canceled can be shortened than that in the
art disclosed in the Patent Publication 2, while safety is
surely maintained.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

Fig. 1 is a perspective view of a chain saw.
Fig. 2 is a cross-sectional view of a driving part of
the chain saw.
Fig. 3(a) is a schematic view of a throttle valve and
a choke valve.
Fig. 3(b) is a schematic view of a throttle valve and
a choke valve.
Fig. 3(c) is a schematic view of a throttle valve and
a choke valve.
Fig. 4 is a diagram showing variations in an engine
rotation speed when the throttle valve is moved from
a half-opened position to a fully-closed position.

DESCRIPTION OF EMBODIMENTS

[0023] Referring to the drawings, a chain saw which is
an engine-driven working machine according to the
present invention will be explained. As shown in Fig. 1,
a chain saw 1 has an engine 2, a chain 4 with cutting
edges which is an actuating part driven by the engine 2,
and a centrifugal clutch 6 (shown in Fig. 2) disposed be-
tween the engine 2 and the actuating part 4. The centrif-
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ugal clutch 6 connects the engine 2 with the chain 4 with
cutting edges to transmit rotations of the engine 2 to the
chain 4 with cutting edges when a rotation speed of the
engine 2 is higher than a predetermined clutch-in rotation
speed. The chain saw 1 also has a brake lever 7 which
actuates a brake (not shown) to stop an output side of
the centrifugal clutch 6. Since the engine 2, the chain 4
with cutting edges, the centrifugal clutch 6, and other
structures in the chain saw 1 are those which are con-
ventionally known, detail explanations thereof are omit-
ted.
[0024] As shown in Fig. 2, the engine 2 is preferably a
two-stroke gasoline engine, and as shown in Fig. 3, a
carburetor 8 provided in the engine 2 has a throttle valve
10 and a choke valve 12. The throttle valve 10 and the
choke valve 12 are those which are conventionally
known. The throttle valve 10 and the choke valve 12 may
be configured to be moved independently or moved to-
gether so as to perform a specific operation. In the
present embodiment, when a choke lever 14 (shown in
Fig. 1) is actuated, the choke valve 12 is configured to
be moved from a fully-opened position to a fully-closed
position, while the throttle valve 10 is configured to be
moved from a fully-closed position to a half-opened po-
sition, as shown in Fig. 3(a). Further, when the choke
lever 14 is returned, the choke valve 12 is configured to
be moved from the fully-closed position to the fully-
opened position, while the throttle valve 10 is configured
to be maintained in the half-opened position, as shown
in Fig. 3(b). Further, the throttle valve 10 is configured to
return from the half-opened position to the fully-closed
position by actuating and then returning a throttle lever
16 (shown in Fig. 1), as shown in Fig. 3(c).
[0025] The engine 2 also has a controller 18 which de-
tects a rotation speed of the engine 2 and controls the
rotation speed. In the present embodiment, the rotation
speed of the engine 2 is detected by detecting a magnet
2b attached to a crankshaft 2a of the engine 2 (or inte-
grated with a flywheel), as shown in Fig. 2 and treating
the detected magnet 2b with a program. For example, a
time period required for one rotation of the crankshaft 2a
of the engine 2 (or a crankshaft cycle period) is detected
and the rotation speed is calculated based on the time
period.
[0026] Next, a method of starting the engine 2 will be
explained.
[0027] By actuating the choke lever 14, the choke valve
12 is moved from the fully-opened position to the fully-
closed position, while the throttle valve 10 is moved to
the half-opened position, as shown in Fig. 3(a). This is
called as a fast idling start and is especially effective to
a cold-state start when the engine 2 is cold. Then, the
engine 2 is started by pulling a recoil rope 20 (shown in
Fig. 1). Since the choke valve 12 is in the fully-closed
position, when a pressure inside of a crankcase 2c
(shown in Fig. 2) becomes negative, a relatively large
amount of fuel is supplied so that the engine 2 becomes
in an easily-combusting state. A matter that the engine

2 becomes in a combustible state can be found when a
first explosion is heard after the recoil rope 20 is pulled
several times.
[0028] Then, the choke lever 14 is returned so that the
choke valve 12 is moved to the fully-opened position,
while the throttle valve 10 is maintained in the half-
opened position, as shown in Fig. 3(b). Then, by pulling
the recoil rope 20, the engine 20 is started. Since the
throttle valve 10 is in the half-opened position, the engine
2 is operated in a fast idling state.
[0029] In the fast idling state in which the engine 2 is
rotated while the throttle valve 10 of the engine 2 is main-
tained in the half-opened position, the controller 18 is
operated from the starting of the engine 2 in a rotation
speed limitation mode in which the engine 2 is prevented
from rotating at a rotation speed which is higher than the
clutch-in rotation speed. For example, in the rotation
speed limitation mode, the controller 18 properly causes
misfiring cycles in the engine 2 so as to prevent the engine
2 from rotating at a rotation speed which is higher than
the clutch-in rotation speed. Concretely, when the rota-
tion speed of the engine 2 exceeds a predetermined ro-
tation speed (for example, 3200 rpm,) which is lower than
the clutch-in rotation speed, a misfiring cycle is caused
to disable ignition plugs 2d (shown in Fig. 2) so that an
increase of the rotation speed of the engine 2 is prevent-
ed.
[0030] In the rotation speed limitation mode, the con-
troller 18 is preferably performs advance angle control
of an ignition timing of an ignition device 2d of the engine
2. By advancing an angle of the ignition timing of the
ignition device 2d than usual, the engine 2 can be pre-
vented from stopping when the misfiring cycle is caused.
Further, up and down variations of the rotation speed of
the engine 2, which will be explained below, can be easily
caused in the fast idling state.
[0031] Next, canceling the rotation speed limitation
mode will be explained. Fig. 4 shows changes in the ro-
tation speed of the engine when the throttle valve 10 is
moved from the half-opened position to the fully-closed
position.
[0032] When the throttle valve 10 is in the half-opened
position, the engine 2 is in the fast idling state. Since the
controller 18 is operated in the rotation speed limitation
mode, when the rotation speed of the engine 2 is in-
creased so as to exceed the predetermined rotation
speed which is lower than the clutch-in rotation speed,
the controller 18 causes the misfiring cycle of the engine
2 so that the rotation speed of the engine 2 decreases.
Namely, an increase and a decrease of the rotation speed
of the engine 2 are repeated, based on which a cycle
period of rotation speed variations is defined. In Fig. 4,
examples of locations where the misfiring cycle was
caused are indicated by a character P1. The rotation
speed of the engine 2 in the fast idling state is about
between 3000 rpm and 4500 rpm.
[0033] The cycle period of the rotation speed variations
of the engine 2 in the fast idling state is, for example, a
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time period T1 between top or increased peaks of the
rotation speed. The increased peak is, for example, a
state immediately before a detected rotation speed
(which means, hereinafter, a rotation speed calculated
from a cycle period of the crankshaft) is greatly decreased
by more than a predetermined amount of rotation speed
(for example, 300 rpm), and correspond to the misfiring
cycle locations indicated by P1. The increased peaks P1
appear relatively regularly at high frequency.
[0034] Alternatively, the cycle period of the rotation
speed variations of the engine 2 in the fast idling state
may be a time period T2 between bottom or decreased
peaks of the rotation speed. The bottom peak P2 is, for
example, a state immediately before a detected rotation
speed is greatly increased by more than a predetermined
amount of rotation speed (for example, 300 rpm). The
bottom peaks P2 appear relatively regularly at high fre-
quency.
[0035] Alternatively, the cycle period of the rotation
speed variations of the engine 2 in the fast idling state
may be defined from a number of times of increases in
the rotation speed, a number of times of decreases in
the rotation speed, or a number of times of increases and
decreases in the rotation speed during a predetermined
time period. For example, the number of times of increas-
es is a number of times when the detected rotation speed
increases by a predetermined amount of rotation speed
(for example, 300 rpm), and the number of times of de-
creases is a number of times when the detected rotation
speed decreases by more than a predetermined amount
of rotation speed (for example, 300 rpm).
[0036] After the throttle valve is moved to the fully-
closed position, the engine 2 is in a transition state in
which the engine 2 transits to the idling state. Also in this
state, an increase and a decrease of the rotation speed
of the engine 2 tend to be repeated, but a cycle period
of the rotation speed variations, which is longer than the
cycle period of the rotation speed variations in the fast
idling state, starts to be caused. In other words, a state
is caused in which after a relatively low rotation speed
continues, the rotation speed is suddenly increased to
cause the misfiring cycle so that the rotation speed is
suddenly decreased. As a result, a frequency of causing
the increased peaks and the bottom peaks become less
than that in the fast idling state.
[0037] A cycle period of the rotation speed variations
of the engine 2 in the transition state is, for example, a
time period from T3a to T3d between top or increased
peaks P3 of the rotation speed. The increased peak P3
is, for example, a state immediately before a detected
rotation speed is decreased by more than a predeter-
mined amount of rotation speed (for example, 300 rpm).
A frequency of causing the increased peaks P3 is less
than that in the fast idling state.
[0038] Alternatively, the cycle period of the rotation
speed variations of the engine 2 in the transition state
may be, for example, a time period T4 between bottom
or decreased peaks P4 of the rotation speed. The bottom

peak P4 is, for example, a state immediately before a
detected rotation speed is increased by more than a pre-
determined amount of rotation speed (for example, 300
rpm). A frequency of causing the bottom peaks P4 is less
than that in the fast idling state.
[0039] Alternatively, the cycle period of the rotation
speed variations of the engine 2 in the transition state
may be defined from a number of times of increases in
the rotation speed, a number of times of decreases in
the rotation speed, or a number of times of increases and
decreases in the rotation speed during a predetermined
time period. For example, the number of times of increas-
es is a number of times when the detected rotation speed
increases by more than a predetermined amount of ro-
tation speed (for example, 300 rpm), and a number of
times of decreases is a number of times when the de-
tected rotation speed decreases by more than a prede-
termined amount of rotation speed (for example, 300
rpm).
[0040] Then, the engine 2 becomes in the idling state.
The rotation speed of the engine 2 varies within a rotation
speed range which is lower than the rotation speed in
the fast idling state. The rotation speed in the idling state
is about 2500-4000 rpm. Further, an increased peak and
a bottom peak of the rotation speed of the engine 2 are
not clearer than those in the fast idling state and in the
transition state.
[0041] The present inventors have noted the above-
stated changes in the cycle period of the rotation speed
changes (the variations of the rotation speed) of the en-
gine 2, and defined a timing when the controller 18 can-
cels the rotation speed limitation mode. Specifically, after
the throttle valve 10 is moved to the fully-closed position
by an operator’s operation to finish the idling state and
while the engine 2 is transited to the idling state, the timing
is defined after a state in which the cycle period of the
rotation speed variations of the engine 2 is longer than
that in the fast idling state is detected.
[0042] Concretely, since the time periods T3a, T3d be-
tween the increased peaks P3 of the rotation speed of
the engine 2 in the transition state are apparently longer
than the time period T1 between the increased peaks P1
of the rotation speed of the engine 2 in the fast idling
state, by determining a predetermined time period as an
intermediate time period between the time period T1 and
the time period T3a, T3d and by detecting that the time
period T3a, T3d becomes longer than the predetermined
time period, a matter that the throttle valve 10 is moved
to the fully-closed position by an operator’s operation can
be reliably recognized. Further, while safety is surely
maintained, a matter that the throttle valve 10 is moved
to the fully-closed position by the operator’s operation
can be reliably recognized early before the engine 2 be-
comes in the idling state. As a result, a time period re-
quired for determining the cancelation of the rotation
speed limitation mode can be shortened.
[0043] Although in Fig. 4, the rotation speed limitation
mode is canceled immediately after the time period T3d,
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the rotation speed limitation mode may be canceled im-
mediately after the time period T3a. When the rotation
speed limitation mode is canceled immediately after the
time period T3a, the time until the rotation speed limitation
mode is canceled can be further shortened. When the
rotation speed limitation mode is canceled immediately
after the time period T3d, safety control can be enhanced.
In this way, the rotation speed limitation mode may be
canceled based on the second or later time period T3d,
rather than the first time period T3a.
[0044] Alternatively, since the time periods T4a, T4d
between the bottom peaks P4 of the rotation speed of
the engine 2 in the transition state are apparently longer
than the time period T2 between the bottom peaks P2 of
the rotation speed of the engine 2 in the fast idling state,
a predetermined time may be determined as an interme-
diate time between the time period T2 and the time period
T4a, T4d and a matter that the time period T4a, T4d be-
comes longer than the predetermined time may be de-
tected. Also in this case, a matter that throttle valve 10
is moved to the fully-closed position by an operator’s op-
eration can be surely recognized. Further, while safety
is surely maintained, a matter that the throttle valve 10
is moved to the fully-closed position by an operator’s op-
eration can be surely recognized early before the engine
becomes in the idling state, and as a result, a time re-
quired for determining the cancelation can be shortened.
[0045] Alternatively, the cycle period of the rotation
speed variations of the engine 2 in the transition state
may be obtained from a number of times of an increase
in the rotation speed, a number of times of a decrease
in the rotation speed, or a number of times of an increase
and a decrease during a predetermined time period.
Since a number of times N2 of an increase and/or an
decrease of the rotation speed during the predetermined
period in the transition state is apparently smaller than a
number of times N1 of an increase and/or an decrease
of the rotation speed during the predetermined period in
the fast idling state, by determining a predetermined
number of times as an intermediate number of times be-
tween the number of times N1 and N2, T3d and by de-
tecting that the number of times N2 becomes smaller
than the predetermined number of times, a matter that
the throttle valve 10 is moved to the fully-closed position
by an operator’s operation can be reliably recognized.
Further, while safety is surely maintained, a matter that
the throttle valve 10 is moved to the fully-closed position
by an operator’s operation can be surely recognized early
before the engine becomes in the idling state, and as a
result, a time required for determining the cancelation
can be shortened.
[0046] Alternatively, the cycle period of the rotation
speed variations of the engine 2 in the transition state
may not be directly recognized, namely, a matter that the
cycle period of the rotation speed variations is at least
longer than the predetermined time period may be rec-
ognized. Concretely, since the increases and the de-
creases in the rotation speed in the fast idling state ap-

pear relatively regularly at a high frequency, the cycle
period of the rotation speed variations is relatively short.
Therefore, if any increased peaks, any bottom peaks,
any increases and the decreases in the rotation speed
of the engine 2 are not detected during the predetermined
time period which is longer than the cycle period, the fast
idling state should finish, and thus a matter that the throt-
tle valve 10 is moved to the fully-closed position by an
operator’s operation can be surely recognized. Further,
while safety is surely maintained, a matter that the throttle
valve 10 is moved to the fully-closed position by an op-
erator’s operation can be surely recognized early before
the engine becomes in the idling state, and as a result,
a time required for determining the cancelation can be
shortened.
[0047] The operator’s operation of moving the throttle
valve 10 to the fully-closed position may be performed
actuating and then returning the throttle lever 16, as in
the above-stated embodiment, or by moving the throttle
valve 10 itself to the fully-closed position.
[0048] Although the above-stated embodiments of the
present invention have been explained, the present in-
vention is not limited to the above-stated embodiments,
namely, a various modifications are possible within the
scope of the present invention recited in the claims. It
goes without saying that such modifications are also with-
in the scope of the present invention.
[0049] In the above-stated embodiments, although the
controller 18 prevents the engine 2 from rotating at a
rotation speed which is higher than the clutch-in rotation
speed by properly performing the misfiring cycle in the
engine 2, the controller 18 may also prevents the engine
2 from rotating at a rotation speed which is higher than
the clutch-in rotation speed by delaying the ignition timing
of the ignition device of the engine 2.
[0050] As described in the above-stated embodiments,
the rotation speed limitation mode may be canceled by
the first detection (for example, the time period T3a) or
second or more detection (for example, the time period
T3d) of the matter that the cycle period of the rotation
speed variations of the engine is longer than the cycle
period of the rotation speed variations in the fast idling
state. Further, the rotation speed limitation mode may be
canceled by a plurality of kinds of detections of the matter
that the cycle period of the rotation speed variations of
the engine is longer than the cycle period of the rotation
speed variations in the fast idling state (a combination of
a time period between the increased peaks, a time period
between the bottom peaks, a number of times of the in-
crease during the predetermined period, and/or a number
of times of the decrease during the predetermined peri-
od). In this way, the matter that the throttle valve 10 is
moved to the fully-closed position by an operator’s oper-
ation can be much surely recognized so that precision of
the controller 18 can be enhanced.
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EXPLANATIONS OF REFERENCE NUMERALS

[0051]

1: chain saw (engine-driven working machine)
2: engine
2d: ignition device
4: chain with cutting edges (actuating part)
6: centrifugal clutch
8: carburetor
10: throttle valve
18: controller
T1: time period between increased peaks (in

fast idling state)
T2: time period between bottom peaks (in fast

idling state)
T3a-T3d: time period between increased peaks (in

transition state)
T4a-T4d: time period between bottom peaks (in tran-

sition state)

Claims

1. An engine-driven working machine (1) comprising:

an engine (2);
an actuating part (4) driven by the engine (2);
a centrifugal clutch (6) disposed between the
engine (2) and the actuating part (4); and
a controller (18) detecting a rotation speed of
the engine (2) to control the rotation speed,
wherein when the rotation speed of the engine
(2) is higher than a predetermined clutch-in ro-
tation speed, the centrifugal clutch (6) connects
the engine (2) with the actuating part (4) so as
to transmit rotations of the engine (2) to the ac-
tuating part (4), and
wherein in a fast idling state in which the engine
(21) is operated while a throttle valve (10) of a
carburetor (8) of the engine (2) is maintained in
a half-opened position, the controller (18) is op-
erated from starting of the engine (2) in a rotation
speed limitation mode in which the engine (2) is
prevented from rotating at a rotation speed that
is higher than the clutch-in rotation speed,
characterized in that
wherein after the throttle valve (10) is moved to
a fully-closed position by an operator’s operation
to allow the engine (2) to finish the fast idling
state and while the engine (2) is transited to an
idling state, the controller (18) cancels the rota-
tion speed limitation mode by detecting an event
that a cycle period of rotation speed variations
of the engine (2) is longer than a cycle period of
rotation speed variation in the fast idling state.

2. The working machine (1) according to claim 1,

wherein the event that the cycle period of the rotation
speed variations of the engine (2) while the engine
(2) is transited to the idling state is longer than the
cycle period of the rotation speed variations in the
fast idling state is determined by an event that a time
period (T3a, T3d) between increased peaks in the
rotation speed variations of the engine (2) is longer
than a predetermined time period.

3. The working machine (1) according to claim 1,
wherein the event that the cycle period of the rotation
speed variations of the engine (2) while the engine
(2) is transited to the idling state is longer than the
cycle period of the rotation speed variations in the
fast idling state is determined by an event that a time
period (T4a, T4d) between bottom peaks in the ro-
tation speed variations of the engine (2) is longer
than a predetermined time period.

4. The working machine (1) according to claim 1,
wherein the event that the cycle period of the rotation
speed variations of the engine (2) while the engine
(2) is transited to the idling state is longer than the
cycle period of the rotation speed variations in the
fast idling state is determined by an event that a
number of times of causing a predetermined in-
crease and/or a predetermined decrease in the ro-
tation speed of the engine (2) during a predetermined
time period is less than a predetermined number of
times.

5. The working machine (1) according to claim 1,
wherein the event that the cycle period of the rotation
speed variations of the engine (2) while the engine
(2) is transited to the idling state is longer than the
cycle period of the rotation speed variations in the
fast idling state is determined by an event that an
increased peak, a bottom peak, a predetermined in-
crease or a predetermined decrease in the rotation
speed variations of the engine (2) is not detected
during a predetermined time period.

6. The working machine (1) according to any one of
claims 1 to 5, wherein in the rotation speed limitation
mode, the controller (18) prevents the engine (2)
from rotating at a rotation speed which is higher than
the clutch-in rotation speed by appropriately causing
a misfire cycle in the engine (2).

7. The working machine (1) according to claim 6,
wherein the controller (18) performs advance angle
control at igniting of an ignition device (2d) of the
engine (2).

8. The working machine (1) according to any one of
claims 1 to 7, wherein the operator’s operation of
moving the throttle valve (10) to the fully-closed po-
sition includes an operation of actuating and then
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returning a throttle lever (16).
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