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(54) LAWN MOWER AND OPERATING METHOD AND CONTROL METHOD THEREFOR

(57) A grass trimmer includes a trimming head, a
driving device for driving the trimming head to rotate so
as to cut vegetation and an operating device for a user
to operate so as to control the driving device. The trim-
ming head includes a spool and a line holding member,
the spool is used to wind a cutting line, and the line holding
member is formed with a line holding structure. The driv-
ing device includes a motor. The grass trimmer has an
auto-winding mode. In the auto-winding mode, the motor
drives at least one of the spool and the line holding mem-
ber to make the spool and the line holding member rotate
relatively so that the cutting line is wound on the spool
automatically. An operating method includes making the
cutting line pass through or bypass the line holding mem-
ber and insert in the spool; and starting the motor to make
the spool and the line holding member rotate relatively.
A control method includes supplying power to the motor
to make the spool and the line holding member rotate
relatively. The grass trimmer has an auto-winding mode,
and enables the cutting line to automatically wind on the
line shaft under the action of the motor.
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Description

FIELD OF THE DISCLOSURE

[0001] The present disclosure relates generally to
grass trimmers and, more particularly, to a grass trimmer
having an auto-winding mode, an operating method
thereof and a control method thereof.

BACKGROUND OF THE DISCLOSURE

[0002] Grass trimmers are a kind of gardening tools,
which are used to trim the lawn. The grass trimmer in-
cludes a trimming head. The trimming head rotates at
high speed to drive a cutting line mounted thereon to
rotate so as to realize the cutting function.
[0003] The trimming head includes a spool allowing
the cutting line to wind thereon. During the cutting oper-
ation, the cutting line is worn away gradually due to wear.
After operating for a period, it is needed to change a new
cutting line and wind the new cutting line around the
spool. For the currently known cutting line, a user needs
to rotate the spool manually to wind the cutting line
around the spool. The winding operation is inconvenient
and the winding speed is slow.

SUMMARY

[0004] In order to solve the shortcomings of the related
art, the purpose of this disclosure is to provide a grass
trimmer with auto-winding mode and method for its op-
eration and control method.
[0005] In order to achieve the above objectives, the
present disclosure adopts the following technical propos-
al.
[0006] A grass trimmer, includes: a trimming head; a
driving device for driving the trimming head to rotate so
as to cut vegetation; and an operating device for a user
to operate so as to control the driving device. The trim-
ming head includes a spool and a line holding member,
the spool is used to wind a cutting line, and the line holding
member is formed with a line holding structure allowing
the cutting line to pass through or bypass, the driving
device includes a motor, the grass trimmer has an auto-
winding mode, in the auto-winding mode, the motor
drives at least one of the spool and the line holding mem-
ber to make the spool and the line holding member rotate
relatively so that the cutting line is wound on the spool
automatically.
[0007] Further, the operating device includes a first op-
erating element for starting the motor, and a second op-
erating element for the user to operate so as to choose
the auto-winding mode.
[0008] Further, the operating device includes a first op-
erating element for starting the motor so that the motor
runs in a first running state and a second operating ele-
ment for starting the motor so that the motor runs in a
second running state.

[0009] Further, the rotation direction of the motor in the
first running state is different from the rotation direction
of the motor in the second running state.
[0010] Further, the rotation speed of the motor in the
first running state is different from the rotation speed of
the motor in the second running state.
[0011] Further, the operating device comprises: a first
operating element having a first preset operating state,
a second operating element having a second preset op-
erating state, wherein when the first operating element
and the second operating element are in the first preset
operating state and the second preset operating state
respectively, the grass trimmer can start the auto-winding
mode.
[0012] Further, the operating device includes a first re-
set assembly for making the first operating element dis-
engage the first preset operating state when the first op-
erating element isn’t operated.
[0013] Further, the operating device includes a second
reset assembly for making the second operating element
disengage the second preset operating state when the
second operating element isn’t operated.
[0014] Further, the grass trimmer includes a damping
device for damping at least one of the spool and the line
holding member so as to make the grass trimmer be in
the auto-winding mode.
[0015] Further, the damping device includes a damp-
ing element for applying a resistance force on the spool
to stop the spool from rotating.
[0016] Further, the damping device includes a damp-
ing element for applying a resistance force on the line
holding member to damp the rotation of the line holding
member.
[0017] Further, the damping device includes a first
damping element for applying a first resistance force on
the spool to damp the rotation of the spool, a second
damping element for applying a second resistance force
on the line holding member to damp the rotation of the
line holding member.
[0018] Further, the damping device includes a damp-
ing element for stopping the spool from rotating in a first
direction, and the line holding member is rotated in the
first direction in the auto-winding mode.
[0019] Further, the damping device includes a damp-
ing element for stopping the line holding member from
rotating in a second direction, and the spool is rotated in
the second direction in the auto-winding mode.
[0020] Further, the line holding member is a head
housing for accommodating the spool, the head housing
is formed with outer apertures allowing the cutting line to
pass through, and the spool is formed with inner aper-
tures for fixing the cutting line or allowing the cutting line
to pass through, wherein the grass trimmer has a cutting
mode, in the cutting mode, the spool and the head hous-
ing are rotated synchronously, and when the cutting
mode is finished, the outer apertures and the inner ap-
ertures are aligned automatically in a circumferential di-
rection.
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[0021] Further, the grass trimmer includes a line break-
ing device for cutting off the cutting line automatically in
the auto-winding mode.
[0022] Further, the line breaking device includes a line
breaking element, the trimming head is able to rotate
relative to the line breaking element, and in the auto-
winding mode, the trimming head drives the cutting line
to pass the line breaking element so as to cut off the
cutting line.
[0023] Further, the line breaking device includes a line
breaking element, the trimming head and the line break-
ing element are rotated synchronously, and in the auto-
winding mode, the trimming head drives the cutting line
to close to the line breaking element so as to cut off the
cutting line.
[0024] Further, the grass trimmer has a cutting mode,
in the cutting mode, the trimming head and the line break-
ing element are rotated synchronously, the trimming
head is rotated in a first direction in the cutting mode, and
one of the spool and the line holding member is rotated
relative to the other in a second direction in the auto-
winding mode.
[0025] Further, the driving mechanism is in a first driv-
ing state in the cutting mode and in a second driving state
in the auto-winding mode, the first driving state is different
from the second driving state.
[0026] Further, the motor is rotated forwardly in the cut-
ting mode and rotated reversely in the auto-winding
mode.
[0027] Further, the motor is rotated at a first speed in
the cutting mode and rotated at a second speed in the
auto-winding mode, the first speed is different from the
second speed.
[0028] Further, the motor is rotated forwardly at a high-
er first speed in the cutting mode and rotated reversely
at a lower second speed in the auto-winding mode.
[0029] Further, a ratio between the first speed and the
second speed is greater than or equal to 5 and less than
or equal to 300.
[0030] Further, the grass trimmer includes: a detecting
device being capable of detecting a physical parameter
for determining whether the winding of the cutting line is
finished, a controller for controlling the motor so as to
make the grass trimmer exit the auto-winding mode ac-
cording to electric signal of the detecting device.
[0031] Further, the detecting device is connected elec-
trically with the motor to detect current of the motor.
[0032] Further, the controller cuts off the power of the
motor when the current of the motor is greater than a
preset value.
[0033] Further, the controller cuts off the power of the
motor when the current slope of the motor is greater than
a preset value.
[0034] Further, the grass trimmer includes a magnetic
element mounted on one of the spool and the line holding
member, and the detecting device comprises a Hall sen-
sor for detecting the magnetic element, wherein the con-
troller determines the rotation speed of the magnetic el-

ement according to a signal of the Hall sensor, when the
rotation speed of the magnetic element reaches a preset
value, the grass trimmer exits the auto-winding mode.
[0035] Further, the grass trimmer includes a magnetic
element mounted on one of the spool and the line holding
member, and the detecting device comprises a Hall sen-
sor for detecting the magnetic element, wherein the con-
troller determines the rotation number of the magnetic
element according to a signal of the Hall sensor, when
the rotation number of the magnetic element reaches a
preset value, the grass trimmer exits the auto-winding
mode.
[0036] Further, the detecting device detects the rota-
tion speed of the motor, and when the rotation speed of
the motor reaches a preset value, the power of the motor
is cut off.
[0037] Further, the detecting device detects the rota-
tion number of the motor, and when the rotation number
of the motor reaches a preset value, the power of the
motor is cut off.
[0038] Further, the detecting device includes a position
sensor for detecting the position of the cutting line.
[0039] An operating method for winding a cutting line
of a grass trimmer, comprising: providing the grass trim-
mer, the grass trimmer comprising a spool allowing the
cutting line to be wound thereon, a line holding member
being formed with a line holding structure allowing the
cutting line to pass through or bypass and a motor being
capable of driving at least one of the spool and the line
holding member; making the cutting line pass through or
bypass the line holding member and insert in the spool;
and starting the motor to make the spool and the line
holding member rotate relatively.
[0040] Further, the operating method further includes:
switching off the motor to make the spool and the line
holding member be relatively static.
[0041] Further, the motor can be started through op-
erating an operating element disposed on the grass trim-
mer.
[0042] Further, the operating method further includes:
switching off the motor to make the spool and the line
holding member be relatively static, wherein the motor
can be started through triggering an operating element
disposed on the grass trimmer, and the motor can be
switched off through releasing the operating element.
[0043] Further, the operating method further includes:
switching off the motor to make the spool and the line
holding member be relatively static, wherein the motor
can be started through triggering an operating element
disposed on the grass trimmer, and the motor can be
switched off through triggering another operating ele-
ment disposed on the grass trimmer.
[0044] Further, the operating method further includes:
switching off the motor to make the spool and the line
holding member be relatively static, wherein the motor
can be started through triggering an operating element
disposed on the grass trimmer, and the motor can be
switched off through triggering the operating element
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again.
[0045] An operating method for winding a cutting line
of a grass trimmer, comprising: making the cutting line
pass through or bypass a line holding member disposed
on the grass trimmer and insert in a spool disposed on
the grass trimmer; and starting a motor to make the spool
and the line holding member rotate relatively.
[0046] A control method for controlling winding of a cut-
ting line of a grass trimmer, wherein the grass trimmer
comprises: a spool allowing the cutting line to be wound
thereon; a line holding member being formed with a line
holding structure allowing the cutting line to pass through
or bypass; and a motor being capable of driving at least
one of the spool and the line holding member to make
the spool and the line holding member rotate relatively,
wherein the control method comprises: supplying power
to the motor to make the spool and the line holding mem-
ber rotate relatively.
[0047] Further, the grass trimmer supplies power to
the motor when it is operated by a user.
[0048] Further, the motor is supplied power when an
operating element disposed on the grass trimmer is trig-
gered.
[0049] Further, the grass trimmer stops supplying pow-
er to the motor when an operating element disposed on
the grass trimmer is released.
[0050] Further, the grass trimmer stops supplying pow-
er to the motor when another operating element disposed
on the grass trimmer is triggered.
[0051] Further, the grass trimmer stops supplying pow-
er to the motor when the operating element is triggered
again.
[0052] Further, the grass trimmer stops supplying pow-
er to the motor when the load slope of the motor is greater
than a preset value.
[0053] Further, the power supplying of the motor lasts
for a preset time.
[0054] Further, the motor is supplied different power
so that the spool and the line holding member are rotated
at a first relative speed and a second relative speed re-
spectively.
[0055] Further, the first relative speed is less than a
rotation speed of the spool when the grass trimmer cuts
vegetation.
[0056] Further, the second relative speed is less than
a rotation speed of the spool when the grass trimmer cuts
vegetation.
[0057] The advantages of the present disclosure is that
the grass trimmer has an auto-winding mode, the cutting
line can be automatically wound to the spool under the
action of the motor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0058]

FIG. 1A is a schematic view of an exemplary grass
trimmer.

FIG. 1B a schematic view showing the structure of
a part of the grass trimmer in FIG. 1A.

FIG. 1C is an exploded view of the structure in FIG.
1B.

FIG. 1D is a schematic view showing the transmis-
sion of a spool and a head housing in FIG. 1B.

FIG. 2A is an exploded view of an exemplary trim-
ming head and an exemplary damping device.

FIG. 2B is a section view of the trimming head and
the damping device in FIG. 2A.

FIG. 3A is also a schematic view of an exemplary
trimming head and an exemplary damping device.

FIG. 3B is a schematic view showing the transmis-
sion of a spool and a head housing in FIG. 3A.

FIG. 4A is also a schematic view of an exemplary
grass trimmer.

FIG. 4B is a schematic view showing the structure
of a part of the grass trimmer in FIG. 4A.

FIG. 4C is a section view of the structure in FIG. 4B.

FIG. 4D is an exploded view of the structure in FIG.
4B.

FIG. 4E is another exploded view of the structure in
FIG. 4B.

FIG. 4F is a section view of an upper cover in FIG. 4E.

FIG. 4G is a section view of a spool in FIG. 4E.

FIG. 4H is a schematic view showing the inserting
method of a trimming head in FIG. 4A.

FIG. 4I is a schematic view of an operating device
in FIG. 4A.

FIG. 4J is another schematic view of the operating
device in FIG. 4A, wherein a first operating element
and a second operating element are in a first preset
operating state and a second preset operating state
respectively.

FIG. 4K is a schematic view of an operating device.

FIG. 4L is a schematic view showing a second op-
erating element of the operating device in FIG. 4K,
wherein the second operating element is in a second
position.
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FIG. 4M is a schematic view of a line breaking device.

FIG. 5A is also a schematic view of an exemplary
grass trimmer.

FIG. 5B is a schematic view of a trimming head and
a first housing of the grass trimmer in FIG. 5A.

FIG. 5C is a schematic view of the trimming head
and the first housing in FIG. 5B, wherein the trimming
head and the first housing are separated.

FIG. 5D is an exploded view of the structure in FIG.
5B.

FIG. 5E is another exploded view of the structure in
FIG. 5B.

FIG. 5F is a plane view of the structure in FIG. 5B.

FIG. 5G is a sectional view of the structure cut along
line A-A in FIG. 5F.

FIG. 5H is a schematic view of a spool and a posi-
tioning element in FIG. 5D.

FIG. 5I is a schematic view of a lower cover in FIG.
5D.

FIG. 5J is a schematic view of the trimming head in
FIG. 5F, wherein the trimming head is moved up-
wardly relative to the first housing.

FIG. 5K is a sectional view of the structure cut along
line B-B in FIG. 5J.

FIG. 5L is a schematic view of a damping device in
FIG. 5A.

FIG. 5M is a schematic view of the first housing and
a driving shaft in FIG. 5C.

FIG. 5N is a sectional view of the structure cut along
line C-C in FIG. 5M.

FIG. 5O is an exploded view of the damping device
in FIG. 5A.

FIG. 5P is a plane view of the damping device in FIG.
5A, wherein a stopping element of the damping de-
vice is at a stopping position.

FIG. 5Q is a sectional view of the structure cut along
line D-D in FIG. 5P.

FIG. 6A is a schematic view of a trimming head, a
motor and a damping device.

FIG. 7A is a schematic view of an electric magnet
and a trimming head.

FIG. 7B is a schematic view of a head housing in
FIG. 7A, wherein the head housing is moved relative
to a spool.

FIG. 8A is a schematic view of a head housing,
wherein the head housing can be pulled by a rope.

FIG. 8B is a schematic view of the head housing in
FIG. 8a, wherein the head housing is moved relative
to a spool.

FIG. 8C is another schematic view of a head housing,
wherein the head housing can be pulled by a rope.

FIG. 8D is a schematic view of the head housing in
FIG. 8C, wherein the head housing is moved relative
to a spool.

FIG. 9A is a circuit block diagram of a grass trimmer
using a brushless motor.

FIG. 9B is a schematic view of a driving circuit in
FIG. 9A.

FIG. 9C is a circuit block diagram of a grass trimmer
using a brush motor.

FIG. 10A is a schematic view of the second operating
element disposed on a connecting rod assembly.

FIG. 10B is a schematic view of the second operating
element disposed on the first housing.

FIG. 10C is a schematic view of the second operating
element disposed on a guard.

FIG. 11A is a schematic view of a grass trimmer hav-
ing a line holding member.

FIG. 11B is a schematic view of a head housing and
a spool of the grass trimmer in FIG. 11A, wherein
the head housing and the spool are separated.

FIG. 11C is a plane view of the structure in FIG. 11A.

FIG. 11D is a schematic view of an exemplary line
holding member.

FIG. 12A is a schematic view of a trimming head and
a line holding member acted as an attachment.

FIG. 12B is a schematic view of the line holding mem-
ber in FIG. 12A, wherein the line holding member is
in a working state.
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FIG. 12C is a schematic view of a line frame element,
wherein the line frame element is driven by a motor.

FIG. 13A is a schematic view of an energy storing
device, a motor and a trimming head.

FIG. 13B is an enlarged view of a part of the structure
in FIG. 13A.

FIG. 14A is a flow diagram showing a control method
for controlling winding of a grass trimmer.

FIG. 14B is another flow diagram showing a control
method for winding of a grass trimmer.

FIG. 14C is a flow diagram showing an operating
method for winding of a grass trimmer

DETAILED DESCRIPTION

[0059] The following description of the preferred em-
bodiments is merely exemplary in nature and is in no way
intended to limit the scope of the invention hereinafter
claimed, its application, or uses.
[0060] Referring to FIGS. 1A-1C, a grass trimmer 100
includes a trimming head 110, a driving device 120 and
an operating device 130.
[0061] The trimming head 110 is configured to mount
and accommodate a cutting line 101. The cutting line 101
is partially accommodated in the trimming head 110. The
trimming head 101 has a part extending out of the trim-
ming head 110 which is used to cut vegetation when the
trimming head 110 is rotated.
[0062] The driving device 120 is able to drive the trim-
ming head 110 to rotate about an axis 110a so as to cut
vegetation. The operating device 130 is used for a user
to control the grass trimmer 100.
[0063] Specifically, the driving device 120 includes a
motor 121 and a driving shaft 122. The driving shaft 122
is connected with the trimming head 110 so as to drive
the trimming head 110 to rotate.
[0064] The grass trimmer 100 further includes a first
housing 150, a second housing 160 and a battery pack
170. The first housing 150 is configured to mount and
accommodate the motor 121. The battery pack 170 act-
ing as a power source at least can supply power to the
grass trimmer 100. The second housing 160 is configured
to engage with the battery pack 170 detachably.
[0065] A circuit board is accommodated in the second
housing 160, which is connected with the motor 121 elec-
trically so that the battery pack 170 can supply power to
the motor 121 and control the motor 121. The first housing
150 and the second housing 160 are connected with each
other through a connecting rod assembly 190. The op-
erating device 130 is fixedly mounted on the connecting
rod assembly 190. The grass trimmer 100 further in-
cludes an auxiliary handle 191 for the user to grip which
is fixedly mounted on the connecting rod assembly 190.

[0066] The trimmer head 110 includes a spool 111 and
a head housing 112. The spool 111 is accommodated in
the head housing 112 for winding the cutting line 101.
The spool 111 is formed with an inner aperture 111a.
The head housing 112 is formed with an outer aperture
112a. As an example, the head housing 112 includes an
upper cover 112b and a lower cover 112c, so that the
head housing 112 is easy to assemble with the spool 111
and it is easy for the user to open the head housing 112
to check the inside of the head housing 112.
[0067] The trimmer head 110 includes a spring 113
which can apply a force between the head housing 112
and the spool 111. The force applied by the spring 113
makes the spool 111 depart from the lower cover 112c.
[0068] When it is needed to mount a new cutting line
101, the inner aperture 111a and the outer aperture 112a
are aligned, and then the cutting line 101 is passed
through the outer aperture 112a and entered into the in-
ner aperture 111a. At this moment, as long as the spool
111 is moved relative to the head housing 112, the cutting
line 101 can be wound on the spool 111 under the limiting
action of the outer aperture 112a. The driving shaft 122
is connected with the head housing 112, which can drive
the spool 111 to rotate about the axis 110a directly.
[0069] The spool 111 is connected rotatably with the
head housing 112, which can rotate relative to the head
housing 112. Meanwhile, the head housing 112 is able
to move relative to the spool 111 in a direction parallel
to the axis 110a.
[0070] As shown in FIG. ID, the spool 111 is provided
with a first circumferential structure 111b, and the head
housing 112 is provided with a second circumferential
structure 112d. Under the action of the spring 113, the
spool 111 can move upward so that the first circumfer-
ential structure 111b is engaged with the second circum-
ferential structure 112d. Thus, the spool 111 can be ro-
tated synchronously with the head housing 112. It is not-
ed that, the first circumferential structure 111b and the
second circumferential structure 112d have a transmit-
ting surface therebetween which is obliquely inclined with
the axis 110a.
[0071] When the first circumferential structure 111b
and the second circumferential structure 112d are en-
gaged with each other, the user can start the motor 121
to make the grass trimmer 100 be in a cutting mode. At
this moment, if the cutting line 101 wound on the spool
111 is sufficiently long, a part of the cutting line 101 ex-
posed out of the head housing 112 can cut the vegetation
in a whipping action.
[0072] Referring to FIGS. 1B-1C, the grass trimmer
100 further includes a damping device 140. Specifically,
the damping device 140 includes a friction element 141.
The friction element 141 is connected slidably with the
first housing 150 and can move along a direction A. When
the friction element 141 is moved to contact with the head
housing 112, the head housing 112 tends to rotate rela-
tive to the spool 111. As the friction increases, a compo-
nent force in the direction of the axis 110a is acted on

9 10 
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the head housing 112 due to the inclined transmitting
surface between the first circumferential structure 111b
and the second circumferential structure 112d. The com-
ponent force can overcome the spring force of the spring
113 sufficiently to make the head housing 112 move up-
ward, so that the first circumferential structure 111b is
disengaged with the second circumferential structure
112d. Thus, the spool 111 can rotate relative to the head
housing 112, and the grass trimmer 100 is in an auto-
winding mode. In the auto-winding mode, the spool 111
driven by the motor 121 can rotate relative to the head
housing 112 under the action of the friction element 141
so as to realize an auto-winding function.
[0073] However, when the spool 111 is wound with
enough cutting line 101 and the part of the cutting line
101 exposed out of the head housing is not long enough
to cut the vegetation, the spool 111 can rotate relative to
the head housing 112 so as to feed the cutting line 101
automatically for cutting purposes.
[0074] In this embodiment, the function of the friction
element 141 is to produce damping on the head housing
112 so as to slow down the head housing 112. Thus, the
relative rotation is occurred between the head housing
112 and the spool 111. The user can operate the friction
element 141 directly or indirectly to switch the grass trim-
mer 100 between the cutting mode and the auto-winding
mode. However, the user can operate the friction element
141 in a status corresponding to the desired mode firstly,
and then start the motor 121.
[0075] Referring to FIGS. 2A-2B, a trimming head 210
which is similar to the trimming head 110 includes a spool
211 and a head housing 212. The spool 211 and the head
housing 212 are similar to the spool 111 and the head
housing 112 in FIGS. 1-3. The head housing 212 includes
an upper cover 212a and a lower cover 212b.
[0076] A difference between this example and the prior
example is that a damping device 240 in FIGS. 2A-2B
includes a stop pin 241 for stopping the head housing
212 rotating wherein the head housing 212 is formed with
a stop recess 212c for engaging with the stop pin 241.
Specifically, the stop recess 212c is disposed on the up-
per cover 212a. In the auto-winding mode, the stop pin
241 is inserted in the stop recess 212c so that the head
housing 212 is stopped from rotating relative the grass
trimmer. As the principle described above, the relative
rotation between the spool 211 and the head housing
212 can realize the function of auto-winding.
[0077] The function of the stop pin 241 is also to damp
the rotation of the head housing 212. The difference is
that, the damping function of the friction element 141 is
to slow down, and the damping function of the stop pin
241 is to limit the movement. Here, slowing down and
limiting movement are both defined as damping. Both
the friction element 141 and the stop pin 241 can be con-
sidered as a kind of the damping device.
[0078] Referring to FIGS. 3A-3B, a trimming head 310
can be driven to rotate about an axis 310a. Specifically,
the trimming head 310 includes a spool 311 and a head

housing 312. The head housing 312 is formed with an
outer aperture 312a allowing a cutting line to pass
through. The spool 311 is formed with an inner aperture
311a.
[0079] In this example, a one-way bearing 340 and a
supporting element 350 are provided. The one-way bear-
ing 340 allows two elements or two parts connected
therewith to be able to rotate relatively in one direction,
but does not allow them to rotate relatively in another
direction. The supporting element 350 is connected ro-
tatably with a part of the trimming head 310 and can sup-
port the trimming head 310 rotatably. The supporting el-
ement 350 may be a first housing for accommodating a
motor or a component connected with the first housing
fixedly, for example a trimming guard.
[0080] More specifically, the one-way bearing 340 is
disposed between the supporting element 350 and the
head housing 312, so that the supporting element 350 is
able to rotate unidirectionally relative to the head housing
312. Taking the supporting element 350 as a reference,
the head housing 312 can rotate in one direction and
cannot rotate in another direction.
[0081] A driving shaft 322 is connected fixedly with the
spool 311, so that the spool 311 can rotate relative to the
supporting element 350 in two directions. Thus,taking
the supporting element 350 as a reference, the spool 311
can rotate forwardly and reversely.
[0082] Similar to the foregoing examples, the spool 311
is provided with a first circumferential structure 311a, and
the head housing 312 is provided with a second circum-
ferential structure 312a which is able to engage with the
first circumferential structure 311a. The difference is that
at least one of the transmitting surfaces of the first cir-
cumferential structure 311a and the second circumfer-
ential structure 312a is substantially parallel to the axis
310a. Thus, when the first circumferential structure 311a
and the second circumferential structure 312a are rotated
in a direction, they cannot disengage with each other.
[0083] Based on the arrangement described above,
when the motor is rotated in a forward direction, the spool
311 is driven by the driving shaft 322 to rotate forwardly.
At this moment, the torque is transmitted through the
transmitting surfaces of the first circumferential structure
311a and the second circumferential structure 312a
which are substantially parallel to the axis 310a. Mean-
while, the one-way bearing 340 allows the head housing
312 to be able to rotate forwardly relative to the support-
ing element 350, i.e. the grass trimmer. So, the spool 311
is rotated synchronously with the head housing 312, and
the grass trimmer performs the cutting mode. When the
motor is rotated in a reverse direction, the spool 311 is
driven by the driving shaft 322 to rotate reversely. The
head housing 312 is stopped from rotating reversely by
the one-way bearing 340, so that a relative rotation is
created between the spool 311 and the head housing
312. At this moment, the first circumferential structure
311a and the second circumferential structure 312a are
disengaged with each other because their contacting sur-
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faces are inclined surfaces. The first circumferential
structure 311a and the second circumferential structure
312a cannot stop the relative rotation between the spool
311 and the head housing 312 thoroughly, so the relative
rotation is created continuously and the grass trimmer
performs the auto-winding mode.
[0084] The function of the one-way bearing 340 is sim-
ilar to the stop pin 241 which is to stop the head housing
312 from rotating. So, the one-way bearing 340 can be
considered as a kind of the damping device. The differ-
ence in the examples is that the friction element 141 and
the stop pin 241 are needed to be operated or activated
whereas the one-way bearing 340 can realize the damp-
ing function in response to a change in the driving direc-
tion of the motor. Thereby, the mechanical structure for
activating the auto-winding mode is simplified. The auto-
winding mode and the cutting mode can be switched ther-
ebetween by means of controlling the forward and revers
rotation of the motor.
[0085] Referring to FIGS. 4A-4C, a grass trimmer 400
includes a trimming head 410, a driving device 420 and
an operating device 430.
[0086] The trimming head 410 is configured to mount
and accommodate a cutting line 401. The cutting line 401
is partially accommodated in the trimming head 410. The
trimming head 401 has a part extending out of the trim-
ming head 410 which is used to cut vegetation when the
trimming head 410 is rotated.
[0087] The trimming head 410 can be driven by the
driving device 420 to rotate about an axis 410a so as to
drive the cutting line 401 to cut vegetation. The operating
device 430 is used for the user to operate so as to control
the grass trimmer 400.
[0088] Specifically, the driving device 420 includes a
motor 421 and a driving shaft 422. The driving shaft 422
is connected fixedly with the trimming head 410 so as to
drive the trimming head 410 to rotate.
[0089] The grass trimmer 400 further includes a first
housing 450, a second housing 460 and a battery pack
470. The first housing 450 is configured to mount and
accommodate the motor 421. The battery pack 470 act-
ing as a power source at least can supply power to the
motor 421 of the grass trimmer 400. The second housing
460 is configured to engage with the battery pack 470
detachably.
[0090] A circuit board is accommodated in the second
housing 460, which is connected with the motor 421 elec-
trically so that the battery pack 470 can supply power to
the motor 421 and control the motor 421. The first housing
450 and the second housing 460 are connected with each
other through a connecting rod assembly 490. The op-
erating device 430 is fixedly mounted on the connecting
rod assembly 490. The grass trimmer 400 further in-
cludes an auxiliary handle 491 for the user to grip which
is fixedly mounted on the connecting rod assembly 490.
[0091] The cutting line 401 is mounted on the trimming
head 410. A guard 480 is used to prevent the cutting line
401 from hurting the user, so that it can realize the func-

tion of safety and protection.
[0092] Referring to FIGS. 4C-4H, the trimming head
410 includes a spool 411 and a head housing 412.
[0093] The spool 411 for winding the cutting line 401
is connected with the driving shaft 422 and can be driven
by the driving shaft 422 to rotate about the axis 410a.
[0094] The head housing 412 includes an upper cover
412a and a lower cover 412b. The trimming head 410
further includes a fan 412c. The fan 412c includes blades
for generating airflow. The fan 412c can be driven by the
motor 421 to rotate so as to generate airflow.
[0095] In the embodiment in FIGS. 4A-4C, a one-way
bearing 440 acting as a damping device is used. The
function of the one-way bearing 440 is to make the head
housing 412 connect with the motor 421 in a unidirec-
tional rotary way. Specifically, a supporting element 452
with the motor 421, which allows the driving shaft 422 to
pass through. The supporting element 452 is formed with
a projecting portion 452a for supporting an inner ring of
the one-way bearing 440. The one-way bearing 440 is
not connected with the head housing 412 directly, but
connected between the supporting element 452 and the
fan 412c. So, the fan 412c is only able to rotate unidirec-
tionally relative to the supporting element 452. Because
the fan 412c is connected with the head housing 412
fixedly, the head housing 412 is only able to rotate uni-
directionally relative to the supporting element 452 as
well.
[0096] The upper cover 412a is formed with first con-
necting teeth 412d. The fan 412c is formed with second
connecting teeth 412e for engaging with the first con-
necting teeth 412d. Through the engagement between
the first connecting teeth 412d and the second connect-
ing teeth 412e, the upper cover 412a can be rotated with
the fan 412c synchronously. The engagement between
the first connecting teeth 412d and the second connect-
ing teeth 412e can provide a guiding effect, so that the
head housing 412 is able to slide relative to the fan 412c
along the axis 410a and the fan 412c is able to rotate
about the axis 410a together with the head housing 412.
That is the fan 412c is connected with the head housing
412 fixedly.
[0097] The grass trimmer 400 further includes a guard
451 fastened to the first housing 450. The guard 451 is
able to cover the blades of the fan 412c in a radial direc-
tion of the axis 410a so as to prevent grass clippings from
winding on the fan 412c. And the guard 451 is able to
change the direction of the airflow of the fan 412c, so that
the airflow generated by the fan 412c can blow the grass
clippings outward along the radial direction of the axis
410a.
[0098] The spool 411 is driven directly by the driving
shaft 422 to rotate. The head housing 412 can rotate
relative to the spool 411and slide relative to the spool
411 in the direction of the axis 410a.
[0099] Referring to FIGS. 4D-4G, the spool 411 is
formed with first engaging teeth 411a on the upper portion
and second engaging teeth 411b on the lower portion.
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The head housing 412 is formed with first matching teeth
412f and second matching teeth 412g therein. Specifi-
cally, the first matching teeth 412f is formed on the upper
cover 412a, and the second matching teeth 412g is
formed on the lower cover 412b.
[0100] When the head housing 412 is at a first axial
position relative to the spool 411, the first matching teeth
412f are engaged with the first engaging teeth 411a. So,
when the spool 411 is rotated, it can drive the head hous-
ing 412 to rotate synchronously. Specifically, the trans-
mitting surfaces of the first matching teeth 412f and the
first engaging teeth 411a are inclined surfaces, so that
the first matching teeth 412f and the first engaging teeth
411a only can rotate together unidirectionally. When the
spool 411 is rotated reversely, the spool 411 rotates rel-
ative to the head housing 412 due to the skid between
the inclined surfaces.
[0101] When the head housing 412 is at a second axial
position relative to the spool 411, the second engaging
teeth 411b is engaged with the second matching teeth
412g. Because the transmitting surfaces of the second
engaging teeth 411b and the second matching teeth
412g are inclined surfaces, the skid can occur between
the second engaging teeth 411b and the second match-
ing teeth 412g. So, when the head housing 412 is at the
second axial position relative to the spool 411, the head
housing 412 cannot be driven by the spool 411 complete-
ly. The head housing 412 still can rotate relative to the
spool 411, but the speed difference of the relative rotation
is decreased by the engagement of the second engaging
teeth 411b and the second matching teeth 412g.
[0102] The trimming head 410 includes a spring 410b.
The spring 410b can generate a force acting between
the lower cover 412b and the spool 411, so that the head
housing 412 is biased to the axial position and can rotate
with the spool 411 synchronously. That is the first axial
position described above.
[0103] The trimming head 410 further includes a first
contacting element 410c and a second contacting ele-
ment 410d. The spring 410b is disposed between the
first contacting element 410c and the second contacting
element 410d and can act on the first contacting element
410c and the second contacting element 410d directly.
The first contacting element 410c and the second con-
tacting element 410d can prevent the spring 410b from
wearing on the spool 411 and the head housing 412,
which are made of metal.
[0104] The trimming head 410 further includes a button
410e which is connected rotatably with the lower cover
412b. A bearing 410f is disposed between the button
410e and the lower cover 412b, so that the button 410e
can be rotated relative to the lower cover 412b. Mean-
while, the button 410e and the lower cover 412b can
move together in the direction of the axis 410a. When
the position of the button 410e is changed, the lower cov-
er 412b can move therewith. That is, the axial position
of the head housing 412 can be changed when the button
410e is bumped.

[0105] When the grass trimmer 400 is in the cutting
mode, the user can bump the trimming head 410, and
the button 410e contacts with the ground to make the
head housing 412 slide, so that the first engaging teeth
411a is disengaged with the first matching teeth 410f and
rotated relative to the first matching teeth 410f. Further,
when the button 410e is bumped, the head housing 412
can slide to the second axial position relative the spool
411 and rotate at a lower speed relative to the spool 411.
So, the trimmer line 401 wound on the spool 411 can be
fed out of the head housing 412 partially, and the grass
trimmer 400 performs a line feeding mode. This arrange-
ment has advantages that is, when the motor 421 is ro-
tated at a speed in the cutting mode, the relative rotation
speed of the head housing 412 and the spool 411 is con-
trolled, so that the trimmer line 401 cannot be fed exces-
sively during each bumping.
[0106] The button 410e is able to rotate freely relative
to the lower cover 412b under the action of the bearing
410f, so that the wearing of the trimmer head 410 is re-
duced. The spring 410b can generate a force acting on
the head housing 412 so as to make the head housing
412 move downwardly relative to the spool 411. An anti-
vibration element 410g is disposed between the upper
cover 412e and the spool 411 for reducing the impact
between the upper cover 412e and the spool 411. Spe-
cifically, the anti-vibration element 410g is a rubber wash-
er.
[0107] The spool 411 is formed with an inner aperture
411c and the head housing 412 is formed with an outer
aperture 412h allowing the cutting line 401 to pass from
the inside to the outside of the head housing 412. When
the cutting mode is finished, the inner aperture 411c and
the outer aperture 412h are aligned automatically in the
circumferential direction. Or, when the cutting line 40a is
not mounted on the trimming head 410 and the motor
421 is stopped, the inner aperture 411c and the outer
aperture 412h are aligned automatically in the circumfer-
ential direction.
[0108] The spool 411 is formed with several inner ap-
ertures 411c, and the number of the inner apertures 411c
is even. The several inner apertures 411c are distributed
uniformly in the circumferential direction of the axis 410e.
Specifically, the number of the first engaging teeth 411a
is corresponded with the number of the inner apertures
411c. Similarly, the number of the second engaging teeth
411b is corresponded with the number of the inner ap-
ertures 411c. The spool 411 is formed with six inner ap-
ertures 411c. The spool 411 is further formed with six
first engaging teeth 411a and six second engaging teeth
411b.
[0109] The spool 411 is formed with a guiding opening
411d for guiding the cutting line 401 to enter the inner
apertures 411c. The guiding opening 411d is expanded
gradually along the radial direction of the rotating axis of
the spool 411. The first engaging teeth 411a are formed
with inclined surfaces.
[0110] The guiding opening 411d has a maximum size
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L1 in the circumferential direction of the axis 410a which
is greater than a maximum size L2 between two adjacent
first engaging teeth 411a in the circumferential direction
of the axis 410a.
[0111] When the grass trimmer 400 is in the cutting
mode, the transmitting surfaces of the first engaging teeth
411a and the first matching teeth 412f are so arranged
that the outer apertures 412h and the inner apertures
411c can be aligned automatically in the circumferential
direction when the motor 421 is stopped. Here, the word
"align" means that the cutting line 401 passing through
the outer apertures 412h can be guided into the inner
apertures 411c directly.
[0112] The spool 411 is formed with a first flange 411e
and a second flange 411f on its two ends. The spool 411
is further formed with a division plate 411g in the middle
portion. A first winding portion for winding and accom-
modating the trimmer line 401 is formed between the first
flange 411e and the division plate 411g. A second wind-
ing portion for winding and accommodating the trimmer
line 401 is formed between the second flange 411f and
the division plate 411g.
[0113] In the cutting mode, the spool 411 is driven by
the driving shaft 422 to rotate, and the upper cover 412a
is driven by the spool 411 to rotate. The fan 412c is driven
by the upper cover 412a to rotate. The fan 412c can rotate
relative to the second housing 460 in a first direction re-
ferring to an arrow B in FIG. 4b. At this moment, the motor
421 is rotated forwardly so as to drive the spool 411 and
the head housing 412 to rotate in the first direction.
[0114] As shown in FIG. 4h, when it is needed to sup-
plement the cutting line 401, two ends of the cutting line
401 can be passed through the opposite outer apertures
412h of the head housing 412 respectively, and then the
two ends of the cutting line 401 are extended into the two
opposite inner apertures 411c of the spool 411 respec-
tively. Sure, the user can insert two cutting lines 401 into
the two inner apertures 411c respectively. At this mo-
ment, the user can control the grass trimmer 400 to make
it perform the auto-winding mode. The motor 421 is ro-
tated reversely so as to drive the spool 411 to rotate in
a second direction opposite to the first direction. Due to
the effect of the one-way bearing 440, the fan 412c can-
not rotate in the second direction. The fan 412c is con-
nected with the head housing 412 through the first con-
necting teeth 412d and the second connecting teeth
412e, so the head housing 412 cannot rotate in the sec-
ond direction. The spool 411 is driven by the driving shaft
422 to rotate relative to the head housing 412 in the sec-
ond direction so as to realize the auto-winding function.
[0115] Otherwise, the first engaging teeth 411a, the
second engaging teeth 411b, the first matching teeth 410f
and the second matching teeth 410g are inclined teeth.
The inclined surfaces of the inclined teeth cannot stop
the spool 411 rotating relative to the head housing 412.
[0116] When the spool 411 is wound with enough cut-
ting line 401, the excess cutting line 401 which has not
been wound needs to be to cut off. Referring to FIGS.

4A and 4H, the grass trimmer 400 includes a line breaking
device 481 for cutting off the cutting line 401 automatically
in the auto-winding mode.
[0117] The line breaking device 481 includes a line
breaking element 482. The trimming head 410 can rotate
relative to the line breaking element 482. The line break-
ing element 482 is fastened to the guard 480. In the auto-
winding mode, the cutting line 401 can be driven by the
trimming head 410 to pass the line breaking element 482.
When the cutting line 401 is tensioned, it can be cut off
by the line breaking element 482. In the cutting mode
and feeding mode, the cutting line 401 can be cut off in
the middle by the line breaking element 482, and the
cutting line 401 is divided into two parts.
[0118] Sure, the cutting line 401 can be cut off in a
bumping way when it is tensioned on the outside of the
head housing 412.
[0119] Referring to FIGS. 4I and 4J, the operating de-
vice 430 includes a first operating element 431 and a
second operating element 432. The first operating ele-
ment 431 has an initial status and a first preset operating
status. The second operating element 432 has an initial
status and a second preset operating status. As shown
in FIG. 4I, the first operating element 431 and the second
operating element 432 are in the initial status. As shown
in FIG. 4J, the first operating element 431 is in the first
preset operating status and the second operating ele-
ment 432 is in the second preset operating status. When
the first operating element 431 and the second operating
element 432 are in the first preset operating status and
the second preset operating status respectively, the
grass trimmer 100 can start the auto-winding mode.
[0120] The operating device 430 includes a first reset-
ting assembly 433 and a second resetting assembly 434.
The first resetting assembly 433 can make the first op-
erating element 431 get out of the first preset operating
status when the first operating element 431 is not oper-
ated by the user. The second resetting assembly 434
can make the second operating element 432 get out of
the second preset operating status when the second op-
erating element 432 is not operated by the user.
[0121] When the user only operates the first operating
element 431 and does not operate the second operating
element 432, that is the second operating element 432
is not in the second preset operating status, the first op-
erating element 431 is operated to move to the first preset
operating status. At this moment, the grass trimmer 400
is in the cutting mode.
[0122] Referring to FIGS. 4K and 4L, another operating
device 730 includes a first operating element 731 and a
second operating element 732. The first operating ele-
ment 731 is used to activate a motor. The second oper-
ating element 732 is used for the user to operate so as
to choose the auto-winding mode of the grass trimmer.
The second operating element 732 has a first position a
second position. As shown in FIG. 4K, the second oper-
ating element 732 is in the first position which corre-
sponds with the auto-winding mode. At this moment,
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when the motor is activated by the first operating element
731, the grass trimmer goes into the auto-winding mode.
As shown in FIG. 4L, the second operating element 732
is in the second position which corresponds with the cut-
ting mode. At this moment, when the motor is activated
by the first operating element 731, the grass trimmer goes
into the cutting mode.
[0123] As shown in FIG. 4M, in another alternative em-
bodiment, a line breaking device 781 can cut off a cutting
line 701 in the auto-winding mode. The line breaking de-
vice 781 includes a line breaking element 782 which is
able to rotate with a trimming head 710 synchronously.
In the auto-winding mode, the cutting line 701 is driven
by the trimming head 710 to close to the line breaking
element 782 so that the cutting line 701 is cut off. The
line breaking element 782 is fixed to a head housing 712.
In the auto-winding mode, the cutting line 701 is close to
the head housing 712. When the cutting line 701 is ten-
sioned and contacts with the line breaking element 782,
it is cut off by the line breaking element 782.
[0124] In the embodiment in FIG. 4A, the head housing
412 is formed with outer apertures 412h. In the auto-
winding mode, the head housing 412 is rotated relative
to the spool 411. The head housing 412 acts as a hand
of the user winding the cutting line 401, and the outer
apertures 412h act as the fingers of the user holding the
cutting line 401. So, the head housing 412 can be defined
as a line holding member. The line holding member can
hold the cutting line 401 so that the cutting line 401 can
rotate relative to the spool 411. The outer apertures 412h
can be defined as a line holding structure. The line hold-
ing structure acts as the fingers to hold and locate the
cutting line 401, and meanwhile allow the cutting line 401
to pass the outer apertures 412h continuously and wind
on the spool 411.
[0125] Referring to FIGS. 5A-5C, a grass trimmer 500
includes a trimming head 510, a driving device 520 and
an operating device 530.
[0126] The driving device 520 includes a driving shaft
522. The driving shaft 522 is connected with the trimming
head 510 so as to drive the trimming head 510 to rotate
about a central axis 502. The driving device 520 further
includes a motor 521. Specifically, the driving shaft 522
is an output shaft of the motor 521.
[0127] The grass trimmer includes a first housing 550,
a second housing 560 and a battery pack 570. The motor
521 is fixed to the first housing 550. The battery pack 570
for supplying power to the motor 521 is connected with
the second housing 560 detachably. Further, a circuit
board is disposed in the second housing 560, which is
connected with the motor 521 to control the motor 521.
The first housing 550 and the second housing 560 is con-
nected through a connecting rod assembly 590. The op-
erating device 530 is fixed to the connecting rod assembly
590. The grass trimmer 500 further includes an auxiliary
handle 591 fixed to the connecting rod assembly 590 for
the user to grip.
[0128] A cutting line 501 is mounted on the trimming

head 510. A guard 580 can prevent the cutting line 501
from hurting the user so as to realize the function of pro-
tection.
[0129] Referring to FIGS. 5D-5G, the trimming head
510 includes a spool 511 and a head housing 512. The
spool 511 allowing the cutting line 501 to wind thereon
is formed with an inner aperture 511a and the end of the
cutting line 501 is extended into the inner aperture 511a.
Specifically, the spool 511 is formed with two inner ap-
ertures 511a on the opposite sides. Two cutting lines 501
can be inserted in the two inner apertures 511a respec-
tively. Or, two ends of one cutting line 501 can be inserted
in the two inner apertures 511a respectively. The spool
511 is accommodated in the head housing 512. The head
housing 512 includes an upper cover 512a and a lower
cover 512b which are coupled with each other through a
snap joint.
[0130] The spool 511 is disposed between the upper
cover 512a and the lower cover 512b. The head housing
512 is formed with outer apertures 512c allowing the cut-
ting line 501 to go through the head housing 512 from
the inside. Specifically, the outer apertures 512c are
formed on the lower cover 512b. Further, the trimming
head 510 includes eyelets 518 fastened on the lower
cover 512b which allow the cutting line 501 to pass
through. More specifically, the eyelets 518 are made of
metal which can prevent the cutting line 501 from wearing
the lower cover 512b.
[0131] The grass trimmer 500 further includes a one-
way bearing 513. When the one-way bearing 513 is ro-
tated in one direction, an inner ring and an outer ring of
the one-way bearing 513 are rotated synchronously.
While, when the one-way bearing 513 is rotated in the
reverse direction, the inner ring is rotated relative to the
outer ring. When the driving shaft 522 is rotated in one
direction, the one-way bearing 513 allows the head hous-
ing 512 and the spool 511 to rotate synchronously. While,
when the driving shaft 522 is rotated in the reverse di-
rection, the spool 511 is rotated relative the head housing
512 under the action of the one-way bearing 513.
[0132] The trimming head 510 includes an elastic ele-
ment 514 which is able to generate a force between the
head housing 512 and the spool 511. The force acts on
the head housing 512 to make the head housing 512
depart from the first housing 550 or the motor 521. Spe-
cifically, elastic element 514 is disposed between the low-
er cover 512b and the spool 511. The spool 511 can
apply force on the lower cover 512b and the spool 511
respectively through its two ends. The two ends can be
connected with the lower cover 512b and the spool 511
directly and apply force on them, or connected with the
lower cover 512b and the spool 511 indirectly and apply
force on them through other components.
[0133] Specifically, the trimming head 510 further in-
cludes a washer 514a disposed between the elastic el-
ement 514 and the spool 511. The force of the elastic
element 514 is transferred to the spool 511 through the
washer 514a. When the spool 511 is rotated relative to
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the head housing 512, the elastic element 514 is rotated
relative to the spool 511. The washer 514a is able to
prevent the elastic element 514 from wearing the spool
511. When the trimming head 510 is bumped by the user,
the elastic element 514 is compressed, and the head
housing 512 is moved in a direction close to the first hous-
ing 550 or the motor 521. As shown in FIG. 5B, the head
housing 512 is moved upward. When the bumping is fin-
ished, the elastic element 514 can apply force on the
lower cover 512b so as to make the lower cover 512b to
move downward or in the direction far from the first hous-
ing 550 or the motor 521. So, the line bump feeding is
realized.
[0134] The grass trimmer 500 further includes a fan
515. The fan 515 can be formed by the head housing
512 or a separate element. Specifically, the fan 515 is a
separate element, which is connected with the driving
shaft 522 and driven by the driving shaft 522 to rotate.
Alternatively, the fan can be connected with the head
housing and driven by the head housing to rotate.
[0135] Specifically, the fan 515 is provided with several
blades 515a. The trimming head 510 includes an end
cap 515b fixed to the fan 515. More specifically, the end
cap 515b is fixed to the blades 515a. The end cap 515b
has an annular shape and allows the driving shaft 522
to pass through. The fan 515 is disposed between the
motor 521 and the head housing 512. The fan 515 is also
disposed between the first housing 550 and the head
housing 512. The fan 515 is also disposed between the
first housing 550 and the spool 511. The upper cover
512a is disposed between the fan 515 and the lower cov-
er 512b. The upper cover 512a is also disposed between
the fan 515 and the spool 511. It can be considered as
the fan 515 is disposed above the head housing 512.
[0136] The spool 511 is connected with the driving
shaft 522 so as to rotate with the driving shaft 522 syn-
chronously. The fan 515 is rotated with the driving shaft
522 and the spool 511 synchronously. The spool 511 is
fixed to the driving shaft 522 through a locating nut 522a,
so the axial position of the spool 511 relative to the driving
shaft 522 is limited.
[0137] The trimming head 510 further includes a con-
necting element 516 which is formed with a plurality of
feeding teeth 516a for feeding line. The head housing
512 is formed with a plurality of matching teeth 512d for
engaging with the feeding teeth 516a. The matching teeth
512d is engaged with the feeding teeth 516a so as to
control the line bump feeding.
[0138] The trimming head 510 further includes a con-
necting shaft 513a fixed to the driving shaft 522. The fan
515 is fixed to the connecting shaft 513a, so that the fan
515 can be driven by the driving shaft 522 to rotate. The
one-way bearing 513 is fixed to the connecting shaft
513a. Specifically, the connecting shaft 513a is disposed
in the inner ring of the one-way bearing 513. So, the driv-
ing shaft 522 can drive the inner ring of the one-way bear-
ing 513 to rotate, and the inner ring is rotated with the
driving shaft 522 synchronously. Further, the connecting

shaft 513a can limit the axial position of the one-way bear-
ing 513 relative to the driving shaft 522. The connecting
element 516 is fixed to the outer ring of the one-way bear-
ing 513 and rotated with the outer ring synchronously.
The one-way bearing 513 and the connecting element
516 are fixed by a screw 513b, so the displacement of
the one-way bearing 513 and the connecting element
516 in the axial direction is limited. The connecting ele-
ment 516 is engaged with the head housing 512 through
the engagement of the feeding teeth 516a and the match-
ing teeth 512d. The head housing 512 is driven to rotate
by the connecting element 516.
[0139] Referring to FIGS. 5D-5L, the trimming head
510 further includes locating elements 517 for aligning
the inner apertures 511a and the outer apertures 512c.
When it is needed to add a new cutting line 501 to the
spool 511, the user can make the head housing 512 ro-
tate to align with the spool 511 conveniently. The cutting
line 501 is passed through the outer apertures 512c of
the head housing 512 and entered into the inner aper-
tures 511a. The locating elements 517 are fixed to the
spool 511. The trimming head 510 includes a pressing
plate 517a for fixing the locating elements 517 to the
spool 511. The lower cover 512b is formed with locating
recesses 512e for engaging with the locating elements
517. When the locating elements 517 are entered into
the locating recesses 512e partially, the inner apertures
511a and the outer apertures 512c are aligned.
[0140] Referring to FIGS. 5F and 5G, the trimming
head 510 is in a free state which is not bumped. Referring
to FIGS. 5J and 5K, the trimming head 510 is in a com-
pressed state which is bumped. When the user bumps
the trimming head 510 to feed the cutting line 501, the
lower cover 512b is contacted with the ground, and the
ground applies an upward force to the lower cover 512b
so that the upper cover 512a and the lower cover 512b
move upward to the state in FIGS. 5J and 5K relative to
the spool 511, the fan 515, the motor 521 and the driving
shaft 522. At this moment, the head housing 512 is ro-
tated to a certain angle relative to the spool 511. The
angle is limited by the engagement of the feeding teeth
516a and the match teeth 512d, so a specific length of
the cutting line 501 is released. When the user raises the
trimming head 510, the force acting on the lower cover
512b by the ground disappears. The elastic element 514
generates a force to make the lower cover 512b move
downward or in a direction far from the spool 511 to the
state in FIGS. 5F and 5G. The line bump feeding is fin-
ished. This feeding mode is called bump feeding mode.
The feeding mode means that an end of the cutting line
501 is disengaged from the spool 511 and extended out
of the head housing 512. Or, it could be said that the
length of the cutting line 501 located out of the head hous-
ing 512 is increased. Or, it could be said that the length
of the cutting line 501 for cutting vegetation is increased.
[0141] As shown in FIG. 5B, when the grass trimmer
is in the cutting mode, the trimming head 510 is rotated
clockwise in a direction indicated by an arrow. The spool
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511 and the head housing 512 are all rotated clockwise.
In the cutting mode, the cutting line 501 is fixed relative
to the trimming head 510. The spool 511 is fixed relative
to the head housing 512. The grass trimmer 500 also has
the auto-winding mode. In the auto-winding mode, the
spool 511 is rotated relative to the head housing 512,
and the cutting line 501 located out of the head housing
512 is wound on the spool 511 gradually. The rotation
direction of the spool 511 in the auto-winding mode is
opposite to the rotation direction of the spool 511 in the
cutting mode. In the auto-winding mode, the head hous-
ing 512 is fixed. Specifically, the head housing 512 is
stopped from rotating in the same direction as the spool
511. That is the head housing 512 is stopped from rotat-
ing counterclockwise.
[0142] Refereeing to FIGS. 5L to 5Q, the grass trimmer
500 further includes a damping device 540 which is fixed
by the first housing 550. The damping device 540 in-
cludes a stopping element 541 which is a damping ele-
ment. The stopping element 541 is used to stop the head
housing 512 rotating in one direction relative to the first
housing 550. The damping device 540 further includes
an activating element 542 and a reset spring 543. The
stopping element 541 is controlled to be at different po-
sitions by the activating element 542. The reset spring
543 can generate force acting on the stopping element
541 so as to make the stopping element 541 restore to
an initial state. The grass trimmer 500 further includes a
guard 551 fixed on the first housing 550.
[0143] The reset spring 543 is connected with the stop-
ping element 541 and the guard 551 on its two ends re-
spectively and can apply force between the stopping el-
ement 541 and the guard 551. The damping device 540
includes a protecting element 544 and a guiding element
545. The activating element 542 is covered by the pro-
tecting element 544 so that the user is easy to operate
the activating element 542. The guiding element 545 is
engaged with the stopping element 541 and the activat-
ing element 542 so as to guide the stopping element 541
and the activating element 542. The guiding element 545
is fixed on the first housing 550, which can be integrated
with the guard 551 or the first housing 550. The guard
551 can be integrated with the first housing 550. The
guard 551, the first housing 550 and the guiding element
545 can be integrated as a component.
[0144] The head housing 512 is provided with stopping
bulges 512f. The stopping bulges 512f can be engaged
with the stopping element 541 for stopping the head
housing 512 from rotating relative to the spool 511. Spe-
cifically, the stopping bulges 512f are formed on the upper
cover 512a and located on the edge of the upper cover
512a.
[0145] The stopping element 541 has a first position
and a second position relative to the trimming head 510
or the first housing 550. Referring to FIGS.19 and 31, in
the first position, that is the initial position of the stopping
element 541, the stopping element 541 is separated from
the head housing 512 and disengaged with the stopping

bulges 512f to stop the head housing 512 from rotating
in one direction. Or, it could be said that the stopping
element 541 is not extended downward. Referring to
FIGS. 29 and 34, in the second position, that is a stopping
position, the stopping element 541 is contacted with the
head housing 512 so as to stop the head housing 512
from rotating in one direction relative to the first housing
550. Specifically, the engagement of the stopping ele-
ment 541 and the stopping bulges 512f can stop the head
housing 512 from rotating counterclockwise as the arrow
shown in FIG. 29.
[0146] The stopping element 541 is able to slide rela-
tive to the trimming head 510 or the first housing 550.
The stopping element 541 is able to slide in the direction
of the rotating axis of the trimming head 510. Or, it could
be said that the sliding direction of the stopping element
541 is substantially parallel to the rotating axis of the trim-
ming head 510. The stopping element 541 is able to ro-
tate relative to the first housing 550 about a rotating axis.
The rotating axis of the stopping element 541 is substan-
tially parallel to the rotating axis of the trimming head 510
or the driving shaft 522.
[0147] Specifically, the stopping element 541 is pro-
vided with guiding ribs 541a. The guiding element 545 is
formed with guiding slots 545a. When the stopping ele-
ment 541 slides relative to the first housing 550, the guid-
ing ribs 541a slide in the guiding slots 545a. The engage-
ment of the guiding ribs 541a and the guiding slots 545a
can stop the stopping element 541 from rotating relative
to the first housing 550. The activating element 542 is
provided with limiting ribs 542a. The engagement of the
limiting ribs 542a and the guiding slots 545a can stop the
activating element 542 from rotating relative to the first
housing 550. The activating element 542 is formed with
a driving surface 542b. The stopping element 541 is
formed with an engaging surface 541b. Specifically, the
driving surface 542b is formed on the bottom of the ac-
tivating element 542, and the engaging surface 541b is
formed on the top of the guiding ribs 541a. When the
activating element 542 is pressed downward, the stop-
ping element 541 is pressed to move downward by the
activating element 542. The guiding ribs 541a of the stop-
ping element 541 slide in the guiding slots 545a and dis-
engage from the guiding slots 545a finally, and the lim-
iting ribs 542a of the activating element 542 are still in
the guiding slots 545a. So, the activating element 542 is
stopped from rotating relative to the first housing 550. At
this moment, the driving surface 542b is engaged with
the engaging surface 541b so as to constitute an engage-
ment of inclined surfaces. Thus, the stopping element
541 is rotated relative to the activating element 542 or
the first housing 550 and reaches the stopping position
finally.
[0148] When the auto-winding mode is finished, the
user can control the trimming head 510 to enter the cut-
ting mode or the feeding mode, and the trimming head
510 is rotated in another direction.
[0149] Specifically, the rotation direction of the motor
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in the cutting mode is different from the rotation direction
of the motor in the auto-winding mode. And the rotation
direction of the motor in the feeding mode is different
from the rotation direction of the motor in the auto-winding
mode. When the auto-winding mode is finished and going
into the cutting mode or the feeding mode, the trimming
head 510 is driven to rotate reversely by the motor. At
this moment, the head housing 512 is rotated clockwise
in a direction indicated by the arrow in FIG. 19. This di-
rection is opposite to the rotation direction of the head
housing 512 stopped by the stopping element 541. The
stopping bulges 512f on the head housing 512 is con-
tacted with the stopping element 541 so as to drive the
stopping element 541 to rotate. When the guiding ribs
541a of the stopping element 541 is rotated to align with
the guiding slots 545a, the stopping element 541 is
moved upward under the action of the reset spring 543.
The guiding ribs 541a slide upward in the guiding slots
545a and restore to the initial position.
[0150] As shown in FIG. 5A, the operating device 530
includes a first operating element 531 and a second op-
erating element 533. When the first operating element
531 is triggered, the grass trimmer 500 is in the cutting
mode. The second operating element 533 is used for the
user to start the auto-winding mode of the grass trimmer
500. The operating device 530 further includes a handle
housing 532 for the user to grip. The first operating ele-
ment 531 and the second operating element 533 are con-
nected with the handle housing 532. The first operating
element 531 and the second operating element 533 are
close to each other for easy operation by the user.
[0151] Specifically, the grass trimmer 500 includes a
first electronic switch and a second electronic switch. The
first electronic switch is controlled by the first operating
element 531, and the second electronic switch is control-
led by the second operating element 533. When the first
operating element 531 is triggered, the second operating
element 533 cannot be triggered. Similarly, when the sec-
ond operating element 533 is triggered, the first operating
element 531 cannot be triggered. When the first operat-
ing element 531 is triggered, the grass trimmer 500 is in
the cutting mode. And when the second operating ele-
ment 533 is triggered while the first operating element
531 is not released, the grass trimmer 500 cannot go into
the auto-winding mode. Similarly, when the second op-
erating element 533 is triggered, the grass trimmer 500
is in the auto-winding mode. And when the first operating
element 531 is triggered while the second operating el-
ement 533 is not released, the grass trimmer 500 cannot
go into the feeding mode. Alternatively, the grass trimmer
includes a first electronic switch which can be controlled
by the first operating element and the second operating
element.
[0152] The first operating element 531 is able to start
the motor 521. When the motor 521 is started by the first
operating element 531, the motor 521 rotates in a first
running state.
[0153] The second operating element 533 is able to

start the motor 521. When the motor 521 is started by
the second operating element 533, the motor 521 rotates
in a second running state. The rotation direction of the
motor 521 in the first running state is different from the
rotation direction of the motor 521 in the second running
state. In the auto-winding mode, the motor 521 runs in
the second running state. In the cutting mode, the motor
521 runs in the first running state, and the rotational
speed of the motor 521 is greater than or equal to
4000rpm and less than or equal to 8000rpm.
[0154] Specifically, when the grass trimmer 500 is in
the auto-winding mode, the rotational speed of the spool
511 is greater than or equal to 100rpm and less than or
equal to 2000rpm. More specifically, the rotational speed
of the spool 511 is greater than or equal to 300rpm and
less than or equal to 800rpm. Alternatively, the rotational
speed of the spool 511 is greater than or equal to 30rpm
and less than or equal to 600rpm. Or, the rotational speed
of the spool 511 is greater than or equal to 60rpm and
less than or equal to 300rpm. A ratio of the rotational
speeds of the spool 511 in the cutting mode and in the
auto-winding mode is greater than or equal to 5 and less
than or equal to 300. Further, the ratio of the rotational
speeds of the spool 511 in the cutting mode and in the
auto-winding mode is greater than or equal to 10 and
less than or equal to 200.
[0155] As shown in FIG. 6A, a motor 621 has a driving
shaft 622 for driving a head housing 612 and a one-way
bearing 640 and a damping device 611 are provided.
[0156] A driving device 620 includes the motor 621. A
trimming head 610 includes a spool 611 and the head
housing 612.
[0157] A supporting element 650 is configured as a
housing for accommodating the motor 621. The one-way
bearing 640 is disposed between the spool 611 and the
supporting element 650, so that the spool 511 can only
rotate unidirectionally relative to the supporting element
650.
[0158] The driving shaft 622 passes through the spool
611, but the spool 611 is not driven by the driving shaft
622 directly. That is, the torque is not transmitted directly
between the driving shaft 622 and the spool 611. The
driving shaft 622 is connected fixedly with the head hous-
ing 612, and the head housing 612 is driven by the head
housing 612 directly. And then the spool 611 is driven by
the head housing 612 through the transmission structure
in FIG. 3B.
[0159] According to the example and the principle de-
scribed above, when the motor 621 is rotated forwardly,
the spool 611 and the head housing 612 can be rotated
synchronously so as to perform the cutting mode. When
the motor 621 is rotated reversely, the spool 611 is ro-
tated relative to the head housing 612 so as to perform
the auto-winding mode.
[0160] It can be understood that the damping device
can not only a resistance force on the head housing to
damp its rotation, but can also apply a resistance force
on the spool to damp its rotation.
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[0161] In another example, the damping device can
apply a resistance force both on the head housing and
on the spool. For example, more than one damping ele-
ment can be disposed based on the embodiment in FIG.
6A, so that the head housing 612 can be damped and
slowed down through contacting in the auto-winding
mode.
[0162] In other words, the damping device includes a
first damping element and a second damping element.
The first damping element can apply a first resistance
force on the spool to damp its rotation. The second damp-
ing element can apply a second resistance force on the
head housing to damp its rotation. Thus, the head hous-
ing can be rotated relative to the spool under the effect
of the first resistance force and the second resistance
force.
[0163] Referring to FIGS. 7A-7B, a trimming head 810
includes a spool 811 and a head housing 812 which are
similar to the spool and the head housing described pre-
viously. A driving shaft 822 is connected directly with the
spool 811 so as to drive the spool 811 to rotate. The spool
811 and the head housing 812 are formed with transmis-
sion structures 811a and 812a respectively which can be
engaged with each other. When the head housing 812
is at an axial position as shown in FIG. 7A, the transmis-
sion structures 811a and 812a are engaged with each
other, so the head housing 812 is driven by the spool 811
to rotate together. While, when the head housing 812 is
at an axial position as shown in FIG. 7B, the transmission
structures 811a and 812a are disengaged from each oth-
er. At this moment, if the head housing 812 is damped,
the spool 811 is rotated relative to the head housing 812.
[0164] For controlling the axial position of the head
housing 812, an electromagnet 813 is provided, and a
magnetic element 812b is fastened on the head housing
812. A supporting element 814 can be provided for
mounting the electromagnet 813. The supporting ele-
ment 814 can be a guard of the grass trimmer, a housing
of the motor or other parts connected fixedly with them.
[0165] When it is needed to perform the auto-winding
mode, the electromagnet 813 is powered on to generate
a magnetic field so as to attract the magnetic element
812b. So, the axial position of the head housing 812 is
changed. At this moment, the motor is controlled so as
to make the driving shaft 822 drive the spool 811, and a
relative rotation is created between the spool 811 and
the head housing 812. While, when it is needed to per-
form the cutting mode, the electromagnet 813 does not
generate the magnetic field, and the head housing 812
is moved in the axial direction so as to make the trans-
mission structures 811a and 812a engage. Thus, the
spool 811 and the head housing 812 are rotated synchro-
nously.
[0166] Alternatively, the magnetic element 812b is an
annular element. The electromagnet 813 is disposed at
a corresponding position. However, a part of the head
housing 812 can be made of magnetic material or metal
material.

[0167] Referring to FIGS. 8A-8B, a trimming head 810’
includes a rope, wire, cable, or the like 813’. The rope
813’ passes through a driving shaft 822’ directly, which
is used to pull a head housing 812’ to change the position
of the head housing 812’. Thus, a spool 811’ can be ro-
tated relative to the head housing 812’.
[0168] Referring to FIGS. 8C-8D, a trimming head
810" includes a rope 813" for pulling a head housing
812" from the top so as to change the position of the head
housing 812". Thus, a spool 811" can be rotated relative
to the head housing 812". Surely, the motor can be used
to drive the head housing or the similar method can be
used to change its position so as to realize the function
above.
[0169] In the embodiments as shown in FIG. 7A-8D, a
clutch device is provided for disengaging the spool and
the head housing when it is needed. So, only one of the
spool and the head housing is driven by the driving shaft,
and the relative rotation is created between them. While,
when the spool and the head housing are needed to ro-
tate synchronously, they are engaged, so that one of
them can drive the other.
[0170] As shown in FIG. 9A, a grass trimmer 900 in-
cludes a brushless motor 901, a driving circuit 902, a
controller 903, a detecting device 904, a power supply
circuit 905 and a power supply 906.
[0171] The brushless motor 901 includes three-phase
windings with Y-type connection. Surely, the three-phase
windings can use triangular connection.
[0172] The driving circuit 902 is used to drive the brush-
less motor 901. As shown in FIG. 9B, specifically, the
driving circuit 902 includes six semiconductor switches
Q1- Q6 which constitute a full-bridge circuit with six arms.
The terminals of the windings of the brushless motor 901
are connected between two corresponding semiconduc-
tor switches of the driving circuit 902. The semiconductor
switches Q1- Q6 can be driven by corresponding elec-
trical signals so as to conduct the circuit at a certain duty
cycle. Thus, the current passes the corresponding wind-
ing to drive the brushless motor 901. It is noted that the
controlling signal can control the current of the brushless
motor 901 through controlling the duty cycle of the sem-
iconductor switches Q1- Q6 so as to control the speed
of the brushless motor 901.
[0173] The controller 903 is used to control the driving
circuit 902, and in particular to send controlling signals
to the driving circuit 902. The controller 903 can be con-
stituted by a main chip mainly for operating and outputting
signals and a driving chip mainly for sending driving sig-
nals to the driving circuit 902. The main chip controls the
driving circuit 902 through controlling the driving chip.
Surely, the controller 903 can be constituted by one chip.
[0174] The detecting device 904 includes a Hall sensor
which including several Hall elements. The detecting de-
vice 904 can determine the speed of a rotor of the brush-
less motor 901 according to the signal change of the Hall
elements.
[0175] The detecting device 904 can detect the voltage
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and current of the windings of the brushless motor 901
and feedback to the controller 903 as the control basis
of the controller 903.
[0176] The power supply circuit 905 is mainly used to
adjust the voltage of the power supply 906 so that the
controller 903 can obtain proper power supply. The pow-
er supply 906 is mainly used to supply power to the grass
trimmer 900. Alternatively, the power supply 906 is a bat-
tery device which can be charged repeatedly.
[0177] In this example, a physical switch 907 can be
disposed between the controller 903 and the power sup-
ply circuit 905 which can be controlled by the user to
switch on or off the electric connection between the con-
troller 903 and the power supply circuit 905, so the con-
troller 903 cannot drive the brushless motor 901.
[0178] The physical switch 907 can be acted as a main
switch of the grass trimmer 900, which is used for the
user to control the start of the brushless motor 901.
[0179] As shown in FIG. 9A, a signal switch 908 can
be provided. The signal switch 908 is able to be operated
by the user to send different signals. The controller 903
can output different control modes according to the sig-
nals sent by the signal switch 908, so that the brushless
motor 901 has different running states. Thus, the signal
switch 908 can be acted as an operating element for the
user to choose the cutting mode or the auto-winding
mode.
[0180] Specifically, when the user chooses the cutting
mode, the signal switch 908 sends a first signal. At this
moment, the user controls the physical switch 907 to pow-
er on the controller 903. The controller 903 enters a first
control mode according to the first signal received and
outputs the driving signal to the driving circuit 902 so as
to make the brushless motor 901 rotate forwardly at a
high speed. When the user chooses the auto-winding
mode, the signal switch 908 sends a second signal which
is different from the first signal. The controller 903 enters
a second control mode according to the second signal
and outputs the control signal so as to make the brushless
motor 901 rotate reversely at a low speed.
[0181] Surely, two physical switches or two signal
switches can be used, which can be used to switch the
modes and control the start of the brushless motor 901
respectively.
[0182] The speed can be controlled by the duty cycle
used for driving the driving circuit 902 when the controller
903 is in the first control mode and the second control
mode. The controller 903 can output the driving signal at
a high duty cycle in the first control mode, and output the
driving signal at a low duty cycle in the second control
mode.
[0183] Otherwise, in order to make the winding stop
automatically, the current of the brushless motor 901 can
be detected by the detecting device 904. As shown in
FIG. 4H, when the winding is finished, the cutting line is
tensioned, and the current of the brushless motor 901 is
increased suddenly. The controller 903 can determine
whether the cutting line is tensioned according to a cur-

rent threshold or a current slop threshold so as to make
the brushless motor 901 in the auto-winding mode stop.
[0184] Otherwise, as the cutting line is being wound,
the load of the brushless motor 901 becomes high due
to the increase of the mass of the cutting line. So, the
current of the brushless motor 901 increases. Thus, a
current threshold can be set to determine whether the
winding is finished. Similarly, the speed of the motor de-
creases due to the increase of the load. Thus, a speed
threshold or a speed slop threshold can be set to deter-
mine whether the winding is finished. When the speed
decreases fast or decreases to a certain extent, the con-
troller 903 determines that the auto-winding is finished.
[0185] Or, a position sensor or an optical sensor can
be used to determine the position and state of the cutting
line so as to finish the auto-winding mode.
[0186] Otherwise, based on the same principle, in or-
der to prevent the user from starting the auto-winding
mode accidentally while the trimming head still has cut-
ting line stored therein, the controller 903 activates the
auto-winding mode firstly. If a representation of the high
load occurs, for example the large current or low speed,
the controller 903 can determine that the auto-winding
mode is not suitable for running at this moment. And then
the brushless motor 901 is stopped to drive, and a sound
signal or a light signal can be used to remind the user.
[0187] In a word, the controller 903 can determine the
load state of the brushless motor 901 according to the
speed or current of the brushless motor 901 so as to
determine when to stop the winding and whether the au-
to-winding mode is suitable currently.
[0188] Specifically, the controller 903 can realize the
controlling method as following:

a) starting the auto-winding mode;

b) determining whether the winding is suitable cur-
rently, if yes, then going to the next step, if no, the
auto-winding is stopped; and

c) determining whether the parameters (current, cur-
rent slop, speed, speed slope) related to the load is
beyond a preset range, if yes, the auto-winding mode
is stopped, if no, the auto-winding mode is continued.

[0189] As shown in FIG. 9C, the grass trimmer 900
includes a brush motor 901’. In order to realize the switch-
ing between the forward rotation and the reverse rotation,
a toggle switch 902’ can be used to switch the connecting
methods between the brush motor 901’ and a power sup-
ply 903’. And then a main switch 904’ can be operated
to start the brush motor 901’.
[0190] Specifically, a difference between the grass
trimmer 910 in FIG. 10A and the grass trimmer 500 in
FIG. 5A is the position of the second operating element.
In FIG. 10A, the second operating element is disposed
on the connecting rod assembly 912 and close to the
trimming head 913.
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[0191] As shown in FIG. 10B, a second operating ele-
ment 921 of a grass trimmer 920 can be disposed on a
first housing 922.
[0192] As shown in FIG. 10C, a second operating el-
ement 931 of a grass trimmer 930 can be disposed on a
first housing 932.
[0193] The second operating element is disposed
close to the trimming head, so that the user can start the
auto-winding mode conveniently when the cutting line is
inserted in the trimming head. Otherwise, the first oper-
ating element for starting the cutting mode is far from the
second operating element, so that the user cannot touch
the first operating element while the auto-winding is run-
ning. Similarly, the second operating element cannot be
touched accidentally while the cutting mode is running.
[0194] Referring to FIGS. 11A-11C, a grass trimmer
940 includes a spool 941, a head housing 942 and line
frame elements 943. The spool 941 can be driven by a
motor to rotate. The head housing 942 includes an upper
cover 942a and a lower cover 942b which are detachable.
The head housing 942 can be rotated relative to the spool
941. The line frame elements 943 can be mounted on
the head housing 942, in particular on the upper cover
942a in a detachable or undetachable method. When the
line frame elements 943 are mounted on the upper cover
942a, they can be rotated relative to the spool 941. Fur-
ther, when the line frame elements 943 are mounted on
the upper cover 942a, they can be rotated with the head
housing 942 constituted by the upper cover 942a and the
lower cover 942b synchronously, or with the upper cover
942a when the lower cover 942b is detached. Surely, the
line frame elements 943 can be mounted on other part
which is able to rotate relative to the spool 941.
[0195] The line frame elements 943 are formed with
line frame structures 943a allowing the cutting line to pass
through and connecting arms 943b for connecting the
line frame structures 943a to make the line frame struc-
tures 943a locate on the outside of the spool 941. Spe-
cifically, taking the rotation axis of the spool 941 as an
axial direction, the connecting arms 943b make the line
frame structures 943a locate on the outside of the spool
941 in a circumferential direction.
[0196] When the line frame elements 943 are mounted
on the head housing 942 in the undetachable method,
the user can wind the cutting line without opening the
head housing 942, that is without separating the upper
cover 942a and the lower cover 942b. It is similar to the
line winding method described above. The cutting line
can be passed through apertures 942c of the head hous-
ing 942. Because the line frame elements 943 cannot be
rotated relative to the head housing 942, the line frame
structures 943a can be aligned with the apertures 942c.
So, the cutting line can be passed through the line frame
structures 943a and then inserted into the spool 941.
Thus, when the auto-winding mode is entered, the spool
941 is rotated relative to the apertures 942c or the line
frame structures 943a so that the cutting line is wound
on the spool 941. The advantage is that the user can

finish the line winding while not having to open the head
housing 942.
[0197] The user also can realize the line winding in the
method of opening the head housing 942. Firstly, the
lower cover 942b is opened to expose the spool 941 and
the line frame elements 943. And then, the cutting line is
passed through the line frame structures 943a and in-
serted in the spool 941. When the line winding is ready,
the grass trimmer can be operated so as to realize the
relative rotation of the spool 941 and the line frame ele-
ments 943. So, the cutting line passes through the line
frame structures 943a continuously and winds on the
spool 941. When the line winding is finished, the lower
cover 942b can be mounted back. The advantage is that,
it is easy for the user to observe the state of line winding
and control according to the state of line winding.
[0198] Alternatively, the line frame elements 943 can
be omitted. A whole or a part of the head housing 942
can be made of transparent material, which can realize
the object of observing the state of line winding as well.
[0199] Surely, the line frame elements 943 can be a
detachable attachment. When it is needed to wind the
cutting line, the head housing 942 can be opened, and
the lower cover 942b can be separated. And then, the
line frame elements 943 are mounted on the upper cover
942a or other part which is rotatable relative to the spool
941, for example a housing 944 for accommodating the
motor. When the mounting is finished, the grass trimmer
is passed through the line frame structures 943a and
inserted in the spool 941. And then the spool 941 is driven
to rotate. Surely, the line frame elements 943 can be
driven. The cutting line can be wound on the spool 941
through the relative rotation between the spool 941 and
the line frame elements 943. Then, the line frame ele-
ments 943 are detached, and the free ends of the cutting
line can go out from the apertures 942c of the lower cover
942b. And then the lower cover 942b is coupled with the
upper cover 942a, and the line winding is finished. Or,
the upper cover 942a and the lower cover 942b can be
formed with a half of the apertures 942c respectively.
When the upper cover 942a and the lower cover 942b
constitute a whole, the whole apertures 942c is formed.
That is the upper cover 942a and the lower cover 942b
are formed with two recesses respectively. After the line
frame elements 943 are detached, the cutting line is lo-
cated in the recesses of the upper cover 942a or the
lower cover 942b, and then the upper cover 942a and
the lower cover 942b are coupled as a whole. The cutting
line can pass the apertures formed by the coupling of the
upper cover 942a and the lower cover 942b. It is easy
for the user to make the free ends of the cutting line go
out of the head housing 942 from the inside.
[0200] The advantage of the detachable line frame el-
ements 943 is that, for the grass trimmer with the head
housing 942 being capable of detaching entirely or par-
tially, the spool 941 can be exposed through detaching
the head housing 942, and then the line frame elements
943 as an attachment is disposed (the line frame ele-
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ments 943 may be not mounted on the head housing 942
but mounted on other part which is fixed relative to the
motor, for example the housing of the motor or the guard).
And then the spool 941 is driven at a low speed so as to
realize the auto-winding. This can make the previous
grass trimmer without auto-winding function have the cor-
responding hardware structure for auto-winding after the
line frame elements 943 are disposed. Surely, the speed
of the motor for driving the spool 941should be adjusted
so that the spool 941 is rotated at a low speed during
auto-winding to ensure user safety.
[0201] Referring to FIGS. 11A-11C, the line frame el-
ements 943 are formed with the line frame structures
943a. When the auto-winding is performed, the line frame
elements 943 can be rotated relative to the spool 941.
The line frame elements 943 are equivalent to simulating
the manual winding of the user’s hand, and the line frame
structures 943a are equivalent to the fingers for holding
the cutting line. So, the line frame elements 943 can be
defined as a line holding member for holding the cutting
line so as to make the cutting line rotate relative to the
spool. And the line frame structures 943a can be defined
as a line holding structure which simulates the fingers to
hold the cutting line at a location and allows the cutting
line pass through the line frame structures 943a contin-
uously so as to wind on the spool 941.
[0202] As shown in FIG. 11D, a trimming head 940’
includes a spool 941’ and a head housing 942’, which is
similar to the trimming head 940 in FIGS. 11A-11C. The
difference is that the line frame elements 943 are re-
placed by the winding pins 943’.
[0203] Similarly, the head housing 942’ can be consti-
tuted by an upper cover 942a’ and a lower cover 942b’
which are detachable. The winding pins 943’ similar to
the line frame elements 943 can be detachable or unde-
tachable, which can be mounted on other part being ca-
pable of rotating relative to the spool 941’. The difference
is that the winding pins 943’ are not formed with the line
frame structures 943a, but formed with concave parts
943a’. The concave parts 943a’ can locate the cutting
line going around the concave parts 943a’. When the
winding pins 943’ are rotated relative to the spool 941’,
they can drive the cutting line through the friction force
so as to realize the auto-winding. So, the winding pins
943’ can be defined as a line holding member, and the
concave parts 943a’ can be defined as a line holding
structure.
[0204] Referring to FIGS. 12A-12B, line frame ele-
ments 953 can be acted as functional attachments which
are independent of a trimming head 950. Line frame el-
ements 953 include a fixing seat 953c except line frame
structures 953a and connecting arms 953b. The fixing
seat 953c is connected with the connecting arms 953b.
When it is needed to wind the cutting line automatically,
an upper cover 952a and a lower cover 952b of a head
housing 952 are separated so as to expose a spool 951.
And then, the cutting line is passed through the line frame
structures 953a and inserted into the spool 951. And then,

a motor is started to drive the spool 951. The spool 951
is rotated relative to the line frame elements 953 so as
to realize the auto-winding.
[0205] In the embodiment in FIG. 12C, an auxiliary de-
vice such as a bracket can be used to fix the grass trimmer
or the spool 951, and an extra motor 954 is used to drive
the line frame elements 953 to rotate relative to the spool
951. So, the auto-winding is realized. In this embodiment,
the requirements of configuration of the grass trimmer
itself is reduced. The auto-winding can be realized
through the line frame elements 953 acting as separate
attachments or a combination of the line frame elements
953 and a corresponding driving device, as long as the
head housing 952 can be opened. And it is no need to
change the grass trimmer too much.
[0206] Referring to FIGS. 13A and 13B, a grass trim-
mer includes a trimming head 961, a motor 962 and an
energy storing device 963.
[0207] The motor 962 is used to drive the trimming
head 961 to rotate so as to cut vegetation. The trimming
head 961 includes a spool and a head housing. The spool
is accommodated in the head housing. The detail struc-
ture of the trimming head 961 can refer to the trimming
head 410 in FIGS. 4A-4D.
[0208] The grass trimmer includes a housing 964 for
accommodating the motor 962. Specifically, the motor
962 is an electric motor having a motor shaft 966 for
outputting power.
[0209] The grass trimmer has the function of auto-
winding. The spool can be rotated relative to the head
housing so that the cutting line winds on the spool auto-
matically. Thus, the function of auto-winding is realized.
The energy storing device 963 is able to drive one of the
spool and the head housing to rotate relative to the other
so as to realize the function of auto-winding. The motor
962 rotates to make the energy storing device 963 store
energy. Then, the user can control the energy storing
device 963 to release energy so as to realize the function
of auto-winding.
[0210] Specifically, the energy storing device 963 is
disposed within the housing 964, which is mounted on
the top of the motor 962. The energy storing device 963
includes an elastic element 965 which is a coil spring.
The coil spring is coupled with the motor shaft 966 on an
end. When the motor shaft 966 is rotated, it drives the
end of the coil spring to move in a direction indicated by
an arrow 967. And the other end of the coil spring is fixed.
At this moment, the coil spring stores energy. When it is
needed to realize the function of auto-winding, the coil
spring retracts to drive the motor shaft 966 to rotate re-
versely. The motor shaft 966 is connected with the spool
or the head housing, so one of the spool or the head
housing is driven by the motor shaft 966 to rotate relative
to the other. Thus, the function of auto-winding is realized.
[0211] A method for controlling the grass trimmer, in
particular a method for controlling the grass trimmer to
wind the cutting line based on the embodiments de-
scribed above is illustrated as flowing.

33 34 



EP 3 357 320 A1

19

5

10

15

20

25

30

35

40

45

50

55

[0212] As described before, the grass trimmer at least
includes the spool, the line holding member and the mo-
tor. The spool is used to mount the cutting line. Specifi-
cally, the cutting line can be mounted on the spool in a
winding method or other method such as storing. The
main function of the line holding member is similar to the
function of the fingers against the cutting line while wind-
ing the cutting line with hands. That is the line holding
member produces a limiting effect to make the cutting
line revolve (taking the spool as a reference) and allow
the cutting line to pass the line holding member and wind
on the spool. The motor can drive one of the spool and
the line holding member, so that the line holding member
simulates the relative motion pattern of the hand and the
spool when mounting the cutting line manually. That is,
the relative rotation is created between the spool and the
line holding member.
[0213] In is noted that, the line holding member can be
constituted by a housing for accommodating the spool.
For example, the head housing can be acted as the line
holding member.
[0214] As shown in FIG. 14A, the control method in-
cludes: S101 supplying power to the motor so as to pro-
duce a relative rotation between the spool and the line
holding member. More specifically, the control method
supplies power to the motor when the grass trimmer is
operated by the user. The power supplied to the motor
can be electric energy.
[0215] Further, the grass trimmer includes a controller
and an operating element. The controller is used to con-
trol whether to supply power to the motor. When the op-
erating element is activated by the user, the grass trim-
mer is controlled by the controller to supply power to the
motor. Alternatively, if the operating element is activated
again, the grass trimmer is controlled by the controller to
stop supplying power to the motor.
[0216] Further, the grass trimmer includes another op-
erating element. When the operating element is activated
again, the grass trimmer is controlled by the controller to
stop supplying power to the motor. Alternatively, the two
different operating elements are needed to be pressed
to make the grass trimmer supply power to the motor.
[0217] Otherwise, the grass trimmer can be stopped
from supplying power to the motor in an automatic meth-
od. The operating method includes: S101 supplying pow-
er to the motor, S102 determining whether the load slope
of the motor is greater than a preset value, and S103
stopping supplying power to the motor. Specifically, the
controller determines whether to stop supplying power
to the motor according to the load slop of the motor (the
slope in the present invention should be considered as
including mathematic definition which indicates rising
tendency such as the derivative). When the load slope
of the motor is greater than the preset value, the grass
trimmer is controlled automatically to stop supplying pow-
er to the motor. When the load slope of the motor isn’t
greater than the preset value, the grass trimmer is con-
trolled to supply power to the motor continuously. The

load state can be determined according to the speed or
the speed slope of the motor. When the speed slope is
less than a preset value, the controller stops supplying
power to the motor.
[0218] When the motor is an electric motor, the current
slope of the electric motor can be used to make a similar
judgement control. Specifically, when the current slope
of the electric motor is greater than a preset value, the
controller stops supplying power to the motor.
[0219] As shown in FIG. 14B, alternatively, the control
method can use a timing method. The control method
includes: S201 supplying power to the motor, S202 start-
ing timing, S203 determining whether the time satisfies
a preset time, and S204 stopping supplying power to the
motor. Specifically, when the grass trimmer is controlled
by the controller to supply power to the motor, timing is
started. When the time satisfies the preset time, the grass
trimmer is controlled to stop supplying power to the motor.
when the time does not satisfy the preset time, the grass
trimmer is controlled to supply power to the motor con-
tinuously.
[0220] Otherwise, the motor can be provided with dif-
ferent power so that the spool and the line holding mem-
ber can rotate at a first relative speed and a second rel-
ative speed respectively. The speed of the motor can be
changed, so the relative rotation speed between the
spool and the line holding member can be changed. How-
ever, when the grass trimmer supplies power to the motor
to mount the cutting line, the relative rotation speed be-
tween the spool and the line holding member should be
less than the rotation speed of the cutting line or the spool
while the cutting line is cutting vegetation.
[0221] As shown in FIG. 14C, a method for operating
the grass trimmer to wind the cutting line is illustrated as
following. The method mainly includes the following
steps:
S301 providing the grass trimmer.
[0222] In this step, the grass trimmer includes the spool
for winding the cutting line, line holding member being
formed with line holding structure allowing the cutting line
to pass through and the motor being capable of driving
one of the spool and the line holding member.
[0223] However, the grass trimmer in this step can be
the grass trimmer in the foregoing examples. It is noted
that the line holding member is detachable.
[0224] S302 inserting the cutting line.
[0225] In this step, the cutting line is associated with
the line holding member and inserted in the spool. As for
associating the cutting line with the line holding member,
it is dependent on the specific form of the line holding
member and the line holding structure, which can refer
to the examples described above. Similarly, inserting in
the spool can be understood as inserting in the holes or
apertures formed on the spool or other structure which
can limit the ends of the cutting line to hold the cutting
line thereon. This step can make both the spool and the
line holding structure act on the cutting line so as to get
ready to mount the cutting line.
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[0226] S303 starting the motor.
[0227] The user can start the motor through the oper-
ating element or an action activating the sensor disposed
on the grass trimmer, so that the relative rotation is pro-
duced between the spool and the line holding member.
[0228] S303 switching off the motor.
[0229] The user can switch off the motor to make the
spool and the line holding member be relatively static.
However, the controller of the grass trimmer can be used
to determine when to switch off the motor.
[0230] Alternatively, the operating element disposed
on the grass trimmer can be triggered to start the motor,
and the motor can be switched off by triggering the op-
erating element once again or by triggering another op-
erating element.
[0231] The above illustrates and describes basic prin-
ciples, main features and advantages of the present in-
vention. Those skilled in the art should appreciate that
the above embodiments do not limit the present invention
in any form. Technical solutions obtained by equivalent
substitution or equivalent variations all fall within the
scope of the present invention.

Claims

1. A grass trimmer, comprising:

a trimming head ;
a driving device for driving the trimming head to
rotate so as to cut vegetation; and
an operating device for a user to operate so as
to control the driving device;
wherein the trimming head comprises a spool
and a line holding member, the spool is used to
wind a cutting line, and the line holding member
is formed with a line holding structure allowing
the cutting line to pass through or bypass,
wherein the driving device comprises a motor,
the grass trimmer has an auto-winding mode,
the motor drives at least one of the spool and
the line holding member to make the spool and
the line holding member rotate relatively so that
the cutting line is wound on the spool automat-
ically.

2. The grass trimmer of claim 1, wherein the operating
device comprises:
a first operating element for starting the motor,
a second operating element for the user to operate
so as to choose the auto-winding mode.

3. The grass trimmer of claim 1, wherein the operating
device comprises:

a first operating element for starting the motor
so that the motor runs in a first running state,
a second operating element for starting the mo-

tor so that the motor runs in a second running
state.

4. The grass trimmer of claim 3, wherein the rotation
direction of the motor in the first running state is dif-
ferent from the rotation direction of the motor in the
second running state.

5. The grass trimmer of claim 4, wherein the rotation
speed of the motor in the first running state is different
from the rotation speed of the motor in the second
running state.

6. The grass trimmer of claim 1, wherein the operating
device comprises:

a first operating element having a first preset
operating state,
a second operating element having a second
preset operating state,
wherein when the first operating element and
the second operating element are in the first pre-
set operating state and the second preset oper-
ating state respectively, the grass trimmer can
start the auto-winding mode.

7. The grass trimmer of claim 6, wherein the operating
device comprises a first reset assembly for making
the first operating element disengage the first preset
operating state when the first operating element isn’t
operated.

8. The grass trimmer of claim 6, wherein the operating
device comprises a second reset assembly for mak-
ing the second operating element disengage the sec-
ond preset operating state when the second operat-
ing element isn’t operated.

9. The grass trimmer of claim 1, wherein the grass trim-
mer comprises a damping device for damping at
least one of the spool and the line holding member
so as to make the grass trimmer be in the auto-wind-
ing mode.

10. The grass trimmer of claim 9, wherein the damping
device comprises a damping element for applying a
resistance force on the spool to stop the spool from
rotating.

11. The grass trimmer of claim 9, wherein the damping
device comprises a damping element for applying a
resistance force on the line holding member to damp
the rotation of the line holding member.

12. The grass trimmer of claim 9, wherein the damping
device comprises:

a first damping element for applying a first re-
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sistance force on the spool to damp the rotation
of the spool,
a second damping element for applying a sec-
ond resistance force on the line holding member
to damp the rotation of the line holding member.

13. The grass trimmer of claim 9, wherein the damping
device comprises a damping element for stopping
the spool from rotating in a first direction, and the
line holding member is rotated in the first direction
in the auto-winding mode.

14. The grass trimmer of claim 9, wherein the damping
device comprises a damping element for stopping
the line holding member from rotating in a second
direction, and the spool is rotated in the second di-
rection in the auto-winding mode.

15. The grass trimmer of claim 1, wherein the line holding
member is a head housing for accommodating the
spool, the head housing is formed with outer aper-
tures allowing the cutting line to pass through, and
the spool is formed with inner apertures for fixing the
cutting line or allowing the cutting line to pass
through, in the cutting mode, the spool and the head
housing are rotated synchronously, and when the
cutting mode is finished, the outer apertures and the
inner apertures are aligned automatically in a cir-
cumferential direction.

16. The grass trimmer of claim 1, wherein the grass trim-
mer comprises a line breaking device for cutting off
the cutting line automatically in the auto-winding
mode.

17. The grass trimmer of claim 16, wherein the line
breaking device comprises a line breaking element,
the trimming head is able to rotate relative to the line
breaking element, and in the auto-winding mode, the
trimming head drives the cutting line to pass the line
breaking element so as to cut off the cutting line.

18. The grass trimmer of claim 16, wherein the line
breaking device comprises a line breaking element,
the trimming head and the line breaking element are
rotated synchronously, and in the auto-winding
mode, the trimming head drives the cutting line to
close to the line breaking element so as to cut off the
cutting line.

19. The grass trimmer of claim 1, wherein in the cutting
mode, the trimming head and the line breaking ele-
ment are rotated synchronously, the trimming head
is rotated in a first direction in the cutting mode, and
one of the spool and the line holding member is ro-
tated relative to the other in a second direction in the
auto-winding mode.

20. The grass trimmer of claim 19, wherein the driving
mechanism is in a first driving state in the cutting
mode and in a second driving state in the auto-wind-
ing mode, the first driving state is different from the
second driving state.

21. The grass trimmer of claim 19, wherein the motor is
rotated forwardly in the cutting mode and rotated re-
versely in the auto-winding mode.

22. The grass trimmer of claim 19, wherein the motor is
rotated at a first speed in the cutting mode and ro-
tated at a second speed in the auto-winding mode,
the first speed is different from the second speed.

23. The grass trimmer of claim 19, wherein the motor is
rotated forwardly at a higher first speed in the cutting
mode and rotated reversely at a lower second speed
in the auto-winding mode.

24. The grass trimmer of claim 23, wherein a ratio be-
tween the first speed and the second speed is greater
than or equal to 5 and less than or equal to 300.

25. The grass trimmer of claim 1, wherein the grass trim-
mer comprises:

a detecting device being capable of detecting a
physical parameter for determining whether the
winding of the cutting line is finished,
a controller for controlling the motor so as to
make the grass trimmer exit the auto-winding
mode according to electric signal of the detect-
ing device.

26. The grass trimmer of claim 25, wherein the detecting
device is connected electrically with the motor to de-
tect current of the motor.

27. The grass trimmer of claim 26, wherein the controller
cuts off the power of the motor when the current of
the motor is greater than a preset value.

28. The grass trimmer of claim 26, wherein the controller
cuts off the power of the motor when the current slope
of the motor is greater than a preset value.

29. The grass trimmer of claim 25, wherein the grass
trimmer comprises a magnetic element mounted on
one of the spool and the line holding member, and
the detecting device comprises a Hall sensor for de-
tecting the magnetic element,
wherein the controller determines the rotation speed
of the magnetic element according to a signal of the
Hall sensor, when the rotation speed of the magnetic
element reaches a preset value, the grass trimmer
exits the auto-winding mode.
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30. The grass trimmer of claim 25, wherein the grass
trimmer comprises a magnetic element mounted on
one of the spool and the line holding member, and
the detecting device comprises a Hall sensor for de-
tecting the magnetic element,
wherein the controller determines the rotation
number of the magnetic element according to a sig-
nal of the Hall sensor, when the rotation number of
the magnetic element reaches a preset value, the
grass trimmer exits the auto-winding mode.

31. The grass trimmer of claim 25, wherein the detecting
device detects the rotation speed of the motor, and
when the rotation speed of the motor reaches a pre-
set value, the power of the motor is cut off.

32. The grass trimmer of claim 25, wherein the detecting
device detects the rotation number of the motor, and
when the rotation number of the motor reaches a
preset value, the power of the motor is cut off.

33. The grass trimmer of claim 25, wherein the detecting
device comprises a position sensor for detecting the
position of the cutting line.

34. An operating method for winding a cutting line of a
grass trimmer, comprising:

providing the grass trimmer, the grass trimmer
comprising a spool allowing the cutting line to
be wound thereon, a line holding member being
formed with a line holding structure allowing the
cutting line to pass through or bypass and a mo-
tor being capable of driving at least one of the
spool and the line holding member;
making the cutting line pass through or bypass
the line holding member and insert in the spool;
and
starting the motor to make the spool and the line
holding member rotate relatively.

35. The operating method of claim 34, wherein the op-
erating method further comprises:
switching off the motor to make the spool and the
line holding member be relatively static.

36. The operating method of claim 34, wherein the motor
can be started through operating an operating ele-
ment disposed on the grass trimmer.

37. The operating method of claim 34, wherein the op-
erating method further comprises:

switching off the motor to make the spool and
the line holding member be relatively static,
wherein the motor can be started through trig-
gering an operating element disposed on the
grass trimmer, and the motor can be switched

off through releasing the operating element.

38. The operating method of claim 34, wherein the op-
erating method further comprises:

switching off the motor to make the spool and
the line holding member be relatively static,
wherein the motor can be started through trig-
gering an operating element disposed on the
grass trimmer, and the motor can be switched
off through triggering another operating element
disposed on the grass trimmer.

39. The operating method of claim 34, wherein the op-
erating method further comprises:

switching off the motor to make the spool and
the line holding member be relatively static,
wherein the motor can be started through trig-
gering an operating element disposed on the
grass trimmer, and the motor can be switched
off through triggering the operating element
again.

40. An operating method for winding a cutting line of a
grass trimmer, comprising:

making the cutting line pass through or bypass
a line holding member disposed on the grass
trimmer and insert in a spool disposed on the
grass trimmer; and
starting a motor to make the spool and the line
holding member rotate relatively.

41. A control method for controlling winding of a cutting
line of a grass trimmer, wherein the grass trimmer
comprises:

a spool allowing the cutting line to be wound
thereon;
a line holding member being formed with a line
holding structure allowing the cutting line to pass
through or bypass; and
a motor being capable of driving at least one of
the spool and the line holding member to make
the spool and the line holding member rotate
relatively,
wherein the control method comprises:
supplying power to the motor to make the spool
and the line holding member rotate relatively.

42. The control method of claim 41, wherein the grass
trimmer supplies power to the motor when it is op-
erated by a user.

43. The control method of claim 41, wherein the motor
is supplied power when an operating element dis-
posed on the grass trimmer is triggered.
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44. The control method of claim 41, wherein the grass
trimmer stops supplying power to the motor when an
operating element disposed on the grass trimmer is
released.

45. The control method of claim 43, wherein the grass
trimmer stops supplying power to the motor when
another operating element disposed on the grass
trimmer is triggered.

46. The control method of claim 43, wherein the grass
trimmer stops supplying power to the motor when
the operating element is triggered again.

47. The control method of claim 41, wherein the grass
trimmer stops supplying power to the motor when
the load slope of the motor is greater than a preset
value.

48. The control method of claim 41, wherein the power
supplying of the motor lasts for a preset time.

49. The control method of claim 41, wherein the motor
is supplied different power so that the spool and the
line holding member are rotated at a first relative
speed and a second relative speed respectively.

50. The control method of claim 49, wherein both the
first relative speed and the second relative speed
are less than a rotation speed of the spool when the
grass trimmer cuts vegetation.
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