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Description
TECHNICAL FIELD

[0001] The present invention relates to electric power
equipment provided with a work unit for performing a pre-
scribed work and a travel unit for enabling the electric
power equipment to travel on a ground surface. The elec-
tric power equipment may include, not exclusively, lawn
mowers, grass trimmer, snow blowers and tillers.

BACKGROUND ART

[0002] Lawn mowers powered by an electric motor are
known. An electric motor generates less noise and emits
no exhaust gas, as opposed to an internal combustion.
In particular, electric lawn mowers carrying a battery for
driving a cutting blade via an electric motor are gaining
popularity. See JPH09-201126A, for instance. Because
of the absence of a power cable, the lawn mower pow-
ered by a battery can freely travel over a wide area in a
comfortable manner.

[0003] However,because an electriclawn mower pow-
ered by a battery can be operated only for a time duration
permitted by the limited capacity of the battery, the
amount of work that can be performed, and the time du-
ration of work are limited. Therefore, in designing a lawn
mower carrying a battery, it is important to efficiently uti-
lize the energy available from the given battery.

[0004] US 2013/104509 A1, on which the preamble of
claim 1 is based, the control unit is configured to vary the
travel speed or the blade speed (or both) based on cur-
rent load so as to make more effective use of the current
load and extend the life of the battery modul.

[0005] US 2014/0062352 A1 discloses a motor control
system for a mower vehicle including a travel motor and
a work motor that are connected to a battery, an ECU,
and a key switch. The key switch acquires that an oper-
ation unit has been turned on, and transmits a restart
permission signal to the ECU. When SOC of the battery
reaches or falls below a first threshold set in advance,
the ECU performs a step of disabling all the motors, and
when the restart permission signal is received, the ECU
performs a step of executing a decelerated travelling
mode where the disabled state of the travel motor is re-
leased and an allowed speed of the travel motor is re-
duced.

SUMMARY OF THE INVENTION

[0006] In view of such a problem of the prior art, a pri-
mary object of the present invention is to provide electric
power equipment powered by a battery which is able to
efficiently utilize the available energy.

[0007] The presentinvention achieves such an object
by providing electric power equipment according to claim
1.

[0008] The electric power equipment comprises: a
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work unit (3) for performing prescribed work; a work motor
(8) for driving the work unit; a travel unit (5) for enabling
the electric power equipment to travel on a ground sur-
face; a travel motor (9) for driving the travel unit; a battery
(20) for supplying electric power to the work motor and
the travel motor; a control unit (10) for controlling electric
power supplied to the work motor and the travel motor;
and a battery condition detecting unit (38; 39) for detect-
ing a voltage or aremaining charge of the battery; where-
in the control unitis configured to lower a rotational speed
of the travel motor according to a decrease in the voltage
or the remaining charge of the battery while a rotational
speed of the work motoris maintained at a predetermined
rotational speed.

[0009] By thusreducing the travel speed of the electric
power equipment when the battery is low, the load of the
work motor can be reduced owing to the reduction in the
amount of work (such as the amount of grass to be cut
and the amount of snow to be removed) that is to be
performed per unit time. Thereby, the electric power re-
quired to drive the work motor can be reduced so that
the battery is able to continue to drive the work motor
even though the battery is low. Therefore, the amount of
work that can be performed and/or the time duration of
work can be increased. Even when the battery is low, if
the electric power supplied to the work motor is reduced,
the battery is able to drive the work motor for a longer
period of time, and a greater amount of work can be per-
formed for the given low state of the battery.

[0010] According to a preferred embodiment of the
present invention, the control unit is configured to set a
target speed of the travel motor to the commanded rota-
tional speed when the voltage or the remaining charge
of the battery is above the prescribed level, and set the
target speed to a value lower than the commanded rota-
tional speed when the voltage or the remaining charge
of the battery is below the prescribed level.

[0011] The operation input unit allows the travel speed
of the electric power equipment to be varied as desired
by the operator. In this case also, the travel speed of the
electric power equipment is reduced from the command-
ed travel speed selected via the operation input unit.
Thereby, the amount of work that can be performed
and/or the time duration of work can be increased.
[0012] According to a certain aspect of the present in-
vention, the electric power equipment further comprises
a work motor load detection unit for detecting a load act-
ing on the work motor, and the control unit is configured
to lower the rotational speed of the travel motor when the
voltage or the remaining charge of the battery is below
the prescribed level, and the load acting on the work mo-
tor is greater than a prescribed load determination value.
[0013] When the load acting on the work motor is light,
areductionin the travel speed of the electric power equip-
ment results in very little reduction in the load acting on
the work motor. Therefore, in such a case, the travel
speed may be maintained at the current level, so that the
work that is being performed may be continued without
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any slow down, and may possibly be finished in as short
a time as possible.

[0014] According to the subject-matter of claim 1, the
electric power equipment further comprises an operation
input unit for accepting a commanded rotational speed
of the travel motor from a user, and the control unit is
configured to lower the rotational speed of the travel mo-
tor when the voltage or the remaining charge of the bat-
tery is below a prescribed level, and the commanded
rotational speed is higher than a prescribed rotational
speed determination value.

[0015] When the travel speed of the electric power
equipment is low, a reduction in the travel speed of the
electric power equipment results in very little reduction
in the load acting on the work motor. Therefore, in such
acase, the travel speed may be maintained at the current
level, so that the work that is being performed may be
continued without any slow down, and may possibly be
finished in as short a time as possible.

[0016] According to yet another aspect of the present
invention, the electric power equipment further compris-
es a work motor load detection unit for detecting a load
acting on the work motor, wherein the control unitis con-
figured to lower the rotational speed of the travel motor
when the voltage or the remaining charge of the battery
is below the prescribed level, the load acting on the work
motor is greater than a prescribed load determination
value, and the commanded rotational speed is higher
than a prescribed rotational speed determination value.
[0017] When the load acting on the work motor is light
and the travel speed of the electric power equipment is
low, a reduction in the travel speed of the electric power
equipmentresults in very little reduction in the load acting
on the work motor. Therefore, in such a case, the travel
speed may be maintained at the current level so that the
work that is being performed may be continued without
any slow down, and may possibly be finished in as short
a time as possible.

[0018] The control unit may be configured to limit the
rotational speed of the travel motor to a level equal to or
lower than a prescribed rotational speed upper limit value
when the voltage or the remaining charge of the battery
is below a prescribed level.

[0019] Thereby, the load on the work motor can be
reduced in a reliable manner depending on the voltage
or the remaining charge of the battery by using a highly
simple structure.

[0020] The present invention thus provides electric
power equipment powered by a battery which is able to
efficiently utilize the available energy.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021]
Figure 1 is a perspective view of a walk behind elec-

tric lawn mower according to an embodiment of the
present invention;
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Figure 2 is a sectional view of the electric lawn mow-
er;

Figure 3 is a block diagram of a control unit for the
electric lawn mower;

Figure 4 is a flow chart showing a control process
performed by the control unit; and

Figure 5 is a flowchart showing a control process for
computing a limit coefficient performed by the control
unit.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT(S)

[0022] A walk behind electric lawn mower according
to an embodiment of the present invention is described
in the following with reference to Figures 1 to 5.

[0023] As shown in Figures 1 and 2, the electric lawn
mower 1 according to the present embodiment includes
a main body 2, a work unit 3 provided in a lower part of
the main body 2, a pair of front wheels 4, a pair of rear
wheels 5, and a handle 6 extending rearward and upward
from the main body 2. The work unit 3 is provided with a
recess 7 that opens out downward at the center of the
lower part of the main body 2 and a blade 3A that is
rotatably disposed in the recess 7. The main body 2 is
provided with an electric motor 8 having an output shaft
supporting the blade 3A, and a pair of electric motors 9L
and 9R connected to the left and right rear wheels 5,
respectively, for rotating the rear wheels 5. The electric
motor 8 for driving the blade 3A is referred to as a work
motor 8, and the electric motors 9L and 9R for driving
the rear wheels 5 are referred to as travel motors 9 in the
following disclosure. The main body 2 is further provided
with a control unit 10 for controlling these electric motors
8, 9L and 9R.

[0024] The handle 6 includes a pair of side bars 12
extending upward and rearward from either side of the
main body 2 and a cross bar grip 13 connected between
the rear ends of the side bars 12. The cross bar grip 13
of the handle 6 is provided with an operation input unit
14 for receiving an input operation by an operator. The
operation input unit 14 is provided with a travel lever 15
for operating the travel motors 9L and 9R and a work
lever 16 for operating the work motor 8.

[0025] The upper end of the main body 2 is provided
with an upper cover 18 that covers the work motor 8, the
left and right travel motors 9L and 9R, and the control
unit 10. A battery tray 19 is formed by recessing the upper
surface of the upper cover 18 to detachably receive a
battery 20 for supplying electric power to the motors 8
and 9 and the control unit 10.

[0026] The main body 2 internally defines a passage
(not shown) extending from the recess 7 to the rear end
of the main body 2, and a grass bag 23 is detachably
fitted to an open rear end of the passage. The grass cut
by the blade 3A is discharged from the recess 7 to the
rear through the passage, and collected in the grass bag
23.



5 EP 3 326 444 B1 6

[0027] The controlunit 10 consists of an electronic con-
trol circuit (ECU) including a microcomputer, ROM, RAM,
a peripheral circuit, an input / output interface, drivers
and the like. As shown in Figure 3, the control unit 10 is
connected to the battery 20 and receives power supply
from the battery 20. The control unit 10 is provided with
motor drivers 31, 32 and 33 corresponding to the work
motor 8 and the left and right travel motors 9L and 9R,
respectively. The control unit 10 controls the operation
of the motors 8, 9L and 9R by controlling the electric
power supplied from the battery 20 to the motors 8, 9L
and 9R via the motor drivers 31 to 33, for instance as a
PWM control process.

[0028] The work motor 8 and the left and right travel
motors 9L and 9R are provided with respective rotational
angle sensors 34, 35 and 36 for detecting the rotational
angles of the corresponding motors 8, 9L and 9R. The
rotational angle sensors 34, 35 and 36 forward signals
corresponding to the rotational angles of the respective
motors 8, 9L and 9R to the control unit 10, and the control
unit 10 determines the rotational speeds of the motors
8, 9L and 9R according to the signals from the corre-
sponding rotational angle sensors 34, 35 and 36.
[0029] The control unit 10 is provided with a battery
voltage detection unit 38 for detecting the voltage of the
battery 20, and a battery remaining charge detection unit
39 for detecting a remaining charge of the battery 20.
The battery remaining charge detection unit 39 may con-
sist of any per se known device for determining the state
of charge (SOC) of the battery 20, and may be based on,
not exclusively, a voltage measuring method, a coulomb
count method, a cell modeling method and animpedance
track method. The control unit 10 may be provided with
at least one of the battery voltage detection unit 38 and
the battery remaining charge detection unit 39.

[0030] The control unit 10 is provided with a load de-
tection unit 41 that detects a work motor load L [N - m]
acting upon the work motor 8. The load detection unit 41
may detect the work motor load L based on the current
(load current) flowing through the work motor 8, for in-
stance. The load detection unit 41 may use the value of
the current (load current value [A]) supplied to the work
motor 8 as representing the work motor load L. In another
embodiment, the magnetostrictive torque sensor is af-
fixed to the output shaft of the work motor 8 which is fitted
with the blade 3A so that the load detection unit 41 may
detect the work motor load L from the output signal of
the magnetostrictive torque sensor.

[0031] The travel lever 15 and the work lever 16 are
each pivotally attached to the handle 6 so as to be move-
able between an initial position where the lever 15, 16 is
separated from the cross bar grip 13 of the handle 6, and
an operation position where the lever 15, 16 is brought
close to the cross bar grip 13 of the handle 6. The oper-
ation input unit 14 outputs a travel ON signal to the control
unit 10 when the travel lever 15 is in the operation posi-
tion, and outputs a blade ON signal to the control unit 10
when the work lever 16 is in the operation position.
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[0032] The operation input unit 14 is provided with a
travel speed input unit42 for accepting an input operation
by an operator regarding the travel speed of the electric
lawn mower 1. The travel speed input unit 42 may consist
of a lever, a dial, or the like that can be displaced with
respect to the main body of the operation input unit 14,
and the operation input unit 14 outputs a signal corre-
sponding to the position of the travel speed input unit 42
to the control unit 10. Based on the signal from the op-
eration input unit 14, the control unit 10 acquires a com-
manded rotational speed Vr [rpm] of the travel motors 9L
and 9R corresponding to the travel speed desired by the
operator.

[0033] The mode of operation of the control unit 10 is
described in the following with reference to Figures 4 and
5. As shown in Figure 4, the control unit 10 awaits for a
blade ON signal in step S1, and when a blade ON signal
is received, the control unit 10 controls the work motor
driver 31 accordingly or starts driving the work motor 8
in step S2. At this time, the control unit 10 performs a
feedback control such that the rotational speed of the
work motor 8 is maintained at a predetermined rotational
speed VB (corresponding to the commanded rotational
speed Vr selected at the travel speed input unit 42) ac-
cording to the signal from the work motor rotational angle
sensor 34. When no blade ON signal is received, the
control unit 10 stops the work motor 8 or keeps the work
motor 8 stationary in step S7. In either case, the control
flow proceeds to step S3.

[0034] In step S3 that follows step S2 or step S7, the
control unit 10 awaits for a travel ON signal. When no
travel ON signal is received in step S3, the control unit
10 proceeds to step S8 to stop the travel motors 9L and
9R or keep the travel motors 9L and 9R stationary. Upon
receiving a travel ON signal in step S3, the control unit
10 computes a limit coefficient K for limiting the rotational
speed of the travel motors 9L and 9R (or the travel speed
of the electric lawn mower 1). The limit coefficient K is a
value that may range between 0 and 1, and the compu-
tation of the limit coefficient K in step S4 is performed
according to the control flow shown in Figure 5 as will be
described hereinafter.

[0035] In step S5 that follows step S4, the control unit
10 computes atargetrotational speed of the travel motors
9L and 9R by multiplying the commanded rotational
speed provided by the signal from the travel speed input
unit 42 by the limit coefficient K. By this process, when
the speed coefficient is smaller than 1, the target rota-
tional speed is limited to a value smaller than the com-
manded rotational speed. In step S6 that follows step S5,
the control unit 10 drives the left and right travel motors
9L and 9R via the left and right travel motor drivers 32
and 33, respectively, according to the target rotational
speed. At this time, the control unit 10 performs a feed-
back control based on the signals of the left and right
running motor rotational angle sensors 35 and 36, and
drives the travel motors 9L and 9R at a predetermined
rotational speed. As a result, the electric lawn mower 1
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travels at the target travel speed.

[0036] Inthe limit coefficient computation shown in Fig-
ure 5, the control unit 10 first determines in step S11 if
the remaining charge of the battery is equal to or less
than a predetermined remaining charge determination
value SOCth. The remaining charge determination value
SOCth may be predetermined as a low state of the bat-
tery, and, for example, may be 10 to 20% of a fully
charged state. If the determination result in step S11 is
No, the control unit 10 sets the limit coefficient K to 1
(one) in step S15.

[0037] When the determination result in step S11 is
Yes, the control unit 10 determines in step S12 if the load
of the work motor 8 is equal to or greater than a prede-
termined load determination value Lth. The load deter-
mination value Lth is a predetermined value that indicat-
ed a heavy load on the work motor 8. The load of the
work motor 8 may be determined based on the current
of the work motor 8 detected by the load detection unit
41. If the determination result in step S12 is No, the con-
trol unit 10 sets the limit coefficient K to 1 (one) in step
S15.

[0038] When the determination result in step S12 is
Yes, the control unit 10 determines in step S13 if the
commanded rotational speed of the travel motors 9L and
9R is equal to or greater than a predetermined rotational
speed determination value Rth. The rotational speed de-
termination value Rth is a value defined within a speed
range that can be set with the travel speed input unit 42.
When the determination result at step S13 is No, the con-
trol unit 10 sets the limit coefficient K to 1 in step S15.
When the determination resultin step S13 is No, the con-
trol unit 10 sets the limit coefficient K to a predetermined
value smaller than 1 in step S14.

[0039] Referring to Figures 4 and 5, the mode of op-
eration of the electric lawn mower 1 is discussed in the
following. In the electric lawn mower 1, when the user
turns on the work lever 16, the work motor 8 is driven
and the blade 3A starts rotating, so that lawn mowing
can be performed. In the electric lawn mower 1, when
the user turns on the work lever 16 and turns on the travel
lever 15, the travel motors 9L and 9R start driving the
rear wheels 5 so that the electriclawn mower 1 can travel
forward. When the electric lawn mower 1 travels forward,
the blade 3A necessarily rotates.

[0040] Therotational speed ofthe travel motors 9L and
9R (and hence the travel speed of the electriclawn mower
1) is determined by the commanded rotational speed of
the travel motors 9L and 9R designated by the operator’'s
input and the limit coefficient K set in dependence on the
state of the electric lawn mower 1.

[0041] As shown in Figure 5, the limit coefficient K is
determined according to the remaining charge of the bat-
tery, the load on the work motor 8, and the commanded
rotational speed of the travel motors 9L and 9R. When
the remaining charge of the battery is low (lower than the
remaining charge determination value SOCth), the load
of the work motor 8 is heavy (equal to or greater than the
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load determination value Lth), and the commanded ro-
tational speed of the travel motors 9L and 9R is fast (not
less than the rotational speed determination value Rth),
the limit coefficient is set to a value smaller than 1 so that
the rotational speed of the travel motors 9L and 9R is set
lower than the commanded rotational speed.

[0042] Conversely, if either the remaining charge of
the battery is not low (equal to or higher than the remain-
ing charge determination value SOCth), the load on the
work motor 8 is light (lower than the load determination
value Lth), or the commanded rotational speed of the
travel motors 9L and 9R is low (lower than the rotational
speed determination value Rth), the limit coefficient K is
set to 1, and the rotational speed of the travel motors 9L
and 9R is equal to the commanded rotational speed of
the travel motors 9L and 9R.

[0043] When the travel speed of the electric lawn mow-
er 1is decreased, the amount of the grass that is cut by
the blade 3A per unit time decreases, so that the load of
the work motor 8 decreases. When the load on the work
motor 8 decreases, the electric power required to drive
the work motor 8 decreases with the result that even
when the remaining charge of the battery is low, the work
can be continued without stopping the work motor 8. As
aresult, the operation duration of the electric lawn mower
1 can be extended, and a greater amount of work can be
performed for the given original state of charge of the
battery.

[0044] Furthermore, since the electric power to be sup-
plied to the travel motors 9L and 9R decreases as the
travel speed decreases, the electric power available for
the work motor 8 increases with the result that the oper-
ation duration and the performed amount of work of the
electric lawn mower 1 further increases.

[0045] Step S12 is a process for canceling the limita-
tion of the rotational speed when the load of the work
motor 8 is light (lighter than the load determination value
Lth). In the case where the load of the work motor 8 is
light, reducing the travel speed results in a very small
reductioninthe load of the work motor 8. Therefore, when
the load of the work motor 8 is light, the rotational speed
of the travel motors 9L and 9R is maintained at the com-
manded rotational speed so that the work that is being
performed may be continued without any slow down, and
may possibly be finished in as short a time as possible.
[0046] Step S13 is a process for canceling the limita-
tion of the travel speed when the commanded rotational
speed of the travel motors 9L and 9R is low (lower than
the rotational speed determination value Rth). In the case
where the commanded rotational speed of the travel mo-
tors 9L and 9R is low, further reduction in the travel speed
results in a very small reduction in the load of the work
motor 8. Therefore, when the commanded rotational
speed of the travel motors 9L and 9R is low, the rotational
speed of the travel motors 9L and 9R is maintained at
the commanded rotational speed so that the work that is
being performed may be continued without any slow
down, and may possibly be finished in as short a time as
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possible.

[0047] The processing of steps S12 and/or S13 is op-
tional for the present invention, and may be omitted if
desired.

[0048] The control unit 10 may set the limit coefficient
K as a value which changes in dependence on the re-
maining charge of the battery in step S14, instead of as
a fixed value. Specifically, the control unit 10 may pro-
gressively reduce the limit coefficient K with a decrease
in the remaining charge of the battery. For instance, the
control unit 10 may reduce the limit coefficient K linearly
with a decrease in the remaining charge of the battery.
[0049] Asa modification of the above embodiment, the
control unit 10 may subtract a prescribed correction value
from the commanded rotational speed of the travel mo-
tors 9L and 9R in steps S14 and S15, instead of multi-
plying the limit coefficient K to the commanded rotational
speed. In this case, the control unit 10 may set a positive
correction value in advance in step S14, and set zero for
the correction value in step S15. Then, in step S5, the
control unit 10 computes the target rotational speed by
subtracting the correction value from the commanded
rotational speed of the travel motors 9L and 9R.

[0050] As another modification of the above embodi-
ment, a rotational speed upper limit value for the target
rotational speed of the travel motors 9L and 9R may be
set in steps S14 and S15, instead of the limit coefficient
K. More specifically, the control unit 10 may set the upper
limit value to a first value in advance in step S14, and set
the rotational speed upper limit value to a second value
in step S15. Thefirstvalueis lower than the second value,
and is a value within the rotational speed range that can
be set from the travel speed input unit 42. The second
value may be set to the maximum speed that can be set
from the travel speed input unit 42. In step S5, the control
unit 10 compares the rotational speed upper limit value
with the commanded rotational speed of the travel motors
9L and 9R, and sets the target rotational speed to the
smaller of the rotational speed upper limit value and the
commanded rotational speed.

[0051] As yet another modification of the above em-
bodiment, in step S11, the determination process may
be performed based on the battery voltage instead of the
remaining charge of the battery. In step S11, the control
unit 10 determines if the battery voltage is equal to or
less than a predetermined voltage determination value
Eth. The voltage determination value Eth is selected as
a value indicating that the battery is low.

[0052] Although the present invention has been de-
scribed in terms of a preferred embodiment thereof, it is
obvious to a person skilled in the art that various altera-
tions and modifications are possible without departing
from the scope of the present invention. For instance,
the electric lawn mower 1 was provided with a pair of rear
wheels 5 that are individually driven by the right and left
travel motors 9R and 9L, but may also be provided with
a single travel motor for driving both of the rear wheels 5.
[0053] Also, the present invention can be applied not
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only to lawn mowers but also to grass trimmers, snow
blowers, tillers and other kinds of electric power equip-
ment fitted with a power propulsion device. In the case
of a snow blower, the work unit may include an auger for
snow removal. In the case of a tiller, the work unit may
comprise a rotary tiller blade.

[0054] Electric powerequipmentsuchas alawn mower
is provided with a travel unit driven by a travel motor for
propelling the equipment, a work unit driven by a work
motor to perform prescribed work such as cutting grass
as the equipment travels, a battery for powering the mo-
tors, and a control unit which is configured to lower a
rotational speed of the travel motor according to a de-
crease in the voltage or the remaining charge of the bat-

tery.

Claims
1. Electric power equipment (1), comprising:

a work unit (3) for performing prescribed work;

a work motor (8) for driving the work unit (3);

a travel unit (5) for enabling the electric power
equipment (1) to travel on a ground surface;

a travel motor (9) for driving the travel unit (5);

a battery (20) for supplying electric power to the
work motor (8) and the travel motor (9);

an operation input unit (14) for accepting a com-
manded rotational speed of the travel motor (9)
from a user;

a control unit (10) for controlling electric power
supplied to the work motor (8) and the travel
motor (9); and

a battery condition detecting unit (38; 39) for de-
tecting a voltage or a remaining charge of the
battery (20);

characterized in that

the control unit (10) is configured to lower a ro-
tational speed of the travel motor (9) when the
voltage or the remaining charge of the battery
(20) is below a prescribed level, and the com-
manded rotational speed is higher than a pre-
scribed rotational speed determination value,
thus reducing the travel speed of the electric
power equipment (1) when the battery (20) is
low, reducing the load of the work motor (8) ow-
ing to the reduction in the amount of work, and
reducing the electric power required to drive the
work motor (8) so that the battery (20) continues
to drive the work motor (8) even though the bat-
tery (20) is low.

2. The electric power equipment according to claim 1,
wherein the control unit is configured to set a target
speed of the travel motor to the commanded rota-
tional speed when the voltage or the remaining
charge of the battery is above the prescribed level,
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and set the target speed to a value lower than the
commanded rotational speed when the voltage or
the remaining charge of the battery is below the pre-
scribed level.

The electric power equipment according to claim 1
or 2, further comprising a work motor load detection
unit (41) for detecting a load acting on the work mo-
tor, wherein the control unit is configured to lower
the rotational speed of the travel motor when the
voltage or the remaining charge of the battery is be-
low the prescribed level, and the load acting on the
work motor is greater than a prescribed load deter-
mination value.

The electric power equipment according to claim 1,
further comprising a work motor load detection unit
(41) for detecting a load acting on the work motor,
wherein the control unit is configured to lower the
rotational speed of the travel motor when the voltage
or the remaining charge of the battery is below pre-
scribed level, the load acting on the work motor is
greater than a prescribed load determination value,
and the commanded rotational speed is higher than
the prescribed rotational speed determination value.

The electric power equipment according to claim 1,
wherein the control unit is configured to limit the ro-
tational speed of the travel motor to a level equal to
or lower than a prescribed rotational speed upper
limit value when the voltage or the remaining charge
of the battery is below the prescribed level.

Patentanspriiche

Elektrisches Arbeitsgerat (1), welches aufweist:

eine Arbeitseinheit (3) zur Durchfiihrung einer
vorgeschriebenen Arbeit;

einen Arbeitsmotor (8) zum Antreiben der Ar-
beitseinheit (3);

eine Fahreinheit (5), um zu ermdglichen, dass
das elektrische Arbeitsgerat (1) auf einer Bo-
denflache fahrt;

einen Fahrmotor (9) zum Antreiben der Fahrein-
heit (5);

eine Batterie (20) zum Zuflihren von elektrischer
Energie zu dem Arbeitsmotor (8) und dem Fahr-
motor (9);

eine Bedienungseingabeeinheit (14) zum An-
nehmen einer von einem Benutzer befohlenen
Drehzahl des Fahrmotors (9);

eine Steuereinheit (10) zum Steuern von dem
Arbeitsmotor (8) und dem Fahrmotor (9) zuge-
fuhrter elektrischer Energie; und

eine Batteriezustand-Detektionseinheit (38; 39)
zum Detektieren einer Spannung oder einer
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Restladung der Batterie (20);

dadurch gekennzeichnet, dass

die Steuereinheit (10) konfiguriert ist, um eine
Drehzahl des Fahrmotors (9) zu senken, wenn
die Spannung oder die Restladung der Batterie
(20) unterhalb eines vorgeschriebenen Pegels
liegt und die befohlene Drehzahl hdher als ein
vorgeschriebener Drehzahlbestimmungswert
ist, um hierdurch die Fahrgeschwindigkeit des
elektrischen Arbeitsgerats (1) zu reduzieren,
wenn die Batterie (20) schwach ist, die Last des
Arbeitsmotors (8) aufgrund der Reduktion in
dem Arbeitsaufwand zu reduzieren, und die zum
Antrieb des Arbeitsmotors (8) erforderliche elek-
trische Energie zu reduzieren, so dass die Bat-
terie (20) den Arbeitsmotor (8) weiterhin an-
treibt, obwohl die Batterie (20) schwach ist.

Das elektrische Arbeitsgerat nach Anspruch 1, wo-
bei die Steuereinheit konfiguriert ist, um eine Soll-
drehzahldes Fahrmotors auf die befohlene Drehzahl
zu setzen, wenn die Spannung oder die Restladung
der Batterie Uiber dem vorgeschriebenen Pegel liegt,
und die Solldrehzahl auf einen Wert unterhalb der
befohlenen Drehzahl zu setzen, wenn die Spannung
oder die Restladung der Batterie unterhalb des vor-
geschriebenen Pegels liegt.

Das elektrische Arbeitsgerat nach Anspruch 1 oder
2, das ferner eine Arbeitsmotor-Lastdetektionsein-
heit (41) zum Detektieren einer auf den Arbeitsmotor
wirkenden Last aufweist, wobei die Steuereinheit
konfiguriert ist, um die Drehzahl des Fahrmotors zu
senken, wenn die Spannung oder die Restladung
der Batterie unterhalb des vorgeschriebenen Pegels
liegtund die auf den Arbeitsmotor wirkende Last gro-
Rer als ein vorgeschriebener Lastbestimmungswert
ist.

Das elektrische Arbeitsgerat nach Anspruch 1, das
ferner eine Arbeitsmotor-Lastdetektionseinheit (41)
zum Detektieren einer auf den Arbeitsmotor wirken-
den Last aufweist, wobei die Steuereinheit konfigu-
riert ist, um die Drehzahl des Fahrmotors zu senken,
wenndie Spannung oder die Restladung der Batterie
unterhalb des vorgeschriebenen Pegels liegt, die auf
den Arbeitsmotor wirkende Last gréRer als ein vor-
geschriebener Lastbestimmungswertist, und die be-
fohlene Drehzahl héher als ein vorgeschriebener
Drehzahlbestimmungswert ist.

Das elektrische Arbeitsgerat nach Anspruch 1, wo-
beidie Steuereinheitkonfiguriertist, um die Drehzahl
des Fahrmotors auf einen Pegel zu senken, der
gleich oder niedriger als ein vorgeschriebener Dreh-
zahlobergrenzwert ist, wenn die Spannung oder die
Restladung der Batterie unterhalb des vorgeschrie-
benen Pegels liegt.
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Revendications

Equipement de
comprenant :

puissance électrique (1),

une unité de travail (3) pour réaliser un travail
prescrit ;

un moteur de travail (8) pour entrainer 'unité de
travail (3) ;

une unité de déplacement (5) pour permettre a
I'équipement de puissance électrique (1) de se
déplacer sur une surface au sol ;

un moteur de déplacement (9) pour entrainer
l'unité de déplacement (5) ;

une batterie (20) pour fournir une puissance
électrique au moteur de travail (8) et au moteur
de déplacement (9) ;

une unité d’entrée d’opération (14) pour accep-
ter une vitesse de rotation commandée par un
utilisateur, du moteur de déplacement (9) ;
une unité de contréle (10) pour contréler une
puissance électrique fournie au moteur de tra-
vail (8) et au moteur de déplacement (9) ; et
une unité de détection de condition de batterie
(38 ; 39) pour détecter une tension ou une char-
ge restante de la batterie (20) ;

caractérisé en ce que

l'unité de contréle (10) est configurée pour
abaisser une vitesse de rotation du moteur de
déplacement (9) lorsque la tension ou la charge
restante de la batterie (20) est en dessous d’'un
niveau prescrit, et la vitesse de rotation com-
mandée est supérieure a une valeur prescrite
de détermination de vitesse de rotation, ce qui
permet de réduire la vitesse de déplacement de
I'équipement de puissance électrique (1) lors-
que la batterie (20) est faible, de réduire la con-
trainte du moteur de travail (8) du fait de la ré-
duction de la quantité de travail, et de réduire la
puissance électrique nécessaire pour entrainer
le moteur de travail (8), de sorte que la batterie
(20) continue a entrainer le moteur de travail (8)
méme si la batterie (20) est faible.

Equipement de puissance électrique selon la reven-
dication 1, dans lequel I'unité de contrble est confi-
gurée pour fixer une vitesse cible du moteur de dé-
placement a la vitesse de rotation commandée lors-
que la tension ou la charge restante de la batterie
est au-dessus du niveau prescrit, et fixer la vitesse
cible a une valeur plus faible que la vitesse de rota-
tion commandée lorsque la tension ou la charge res-
tante de labatterie esten dessous du niveau prescrit.

Equipement de puissance électrique selon la reven-
dication 1 ou 2, comprenant en outre une unité de
détection de contrainte de moteur de travail (41) pour
détecter une contrainte agissant sur le moteur de
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travail, dans lequel I'unité de contrdle est configurée
pour abaisser la vitesse de rotation du moteur de
déplacementlorsque latension oulachargerestante
de la batterie est en dessous du niveau prescrit, et
la contrainte agissant sur le moteur de travail est
plus importante qu’une valeur prescrite de détermi-
nation de contrainte.

Equipement de puissance électrique selon la reven-
dication 1, comprenant en outre une unité de détec-
tion de contrainte de moteur de travail (41) pour dé-
tecter une contrainte agissant sur le moteur de tra-
vail, dans lequel l'unité de contréle est configurée
pour abaisser la vitesse de rotation du moteur de
déplacementlorsque latension oulachargerestante
de la batterie est en dessous d’un niveau prescrit, la
contrainte agissant sur le moteur de travail est plus
importante qu’une valeur prescrite de détermination
de contrainte, et la vitesse de rotation commandée
est supérieure ala valeur prescrite de détermination
de vitesse de rotation.

Equipement de puissance électrique selon la reven-
dication 1, dans lequel I'unité de contrble est confi-
gurée pour limiter la vitesse de rotation du moteur
de déplacement a un niveau égal a ou plus faible
qu’une valeur limite supérieure prescrite de vitesse
de rotation lorsque la tension ou la charge restante
de la batterie est en dessous du niveau prescrit.
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