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ABSTRACT

Provided is a labor-saving grass trimmer that includes a grass cutting head and a driving
mechanism. The grass cutting head includes a head housing, a spool, and a clutch mechanism
configured to implement power transmission between the head housing and the spool. The clutch
mechanism has a first state by which the head housing and the spool are operative to rotate
synchronously and a second state by which the spool is operative to rotate in a first rotational
direction relative to the head housing or in a second rotational direction opposite to the first
rotational direction relative to the head housing. The clutch mechanism includes an elastic
member configured to be in a first form in a case where the clutch mechanism is in the first state
and in a second form in a case where the clutch mechanism is in the second state. The
arrangement facilitates spool winding.
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GRASS CUTTING HEAD AND GRASS TRIMMER COMPRISINIG THE GRASS
TRIMMER HEAD

This application claims priority to Chinese Patent Application No. 201810891350.X filed on
Aug. 7,2018.

TECHNICAL FIELD

This application relates to a garden tool, for example, to a grass trimmer.

BACKGROUND

A grass trimmer is a common garden tool. It typically uses a motor or engine to drive a grass
cutting head of the grass trimmer to rotate at a high speed. A flexible cutting line is wound
around a spool, and the spool is accommodated in the grass cutting head. Ends of the flexible
cutting line extend through holes in the housing of the grass cutting head. When the grass
cutting head is rotating at a high speed, the flexible cutting line will also rotate with the grass

cutting head at a high speed thus realizing the cutting function.

If the flexible cutting line extending from the housing of the grass cutting head is broken up or
worn out, new portions of the cutting line need to be released from the spool. In the related art,
the line release of the grass cutting head is performed in manual, tapping, and automatic
manners. If the entire flexible cutting line on the spool has been used up, then a new cutting line
needs 1o be added to the spool. In the related art, the winding methods mainly include automatic
winding and manual winding. Both require that the cutting line pass through the spool, and then
turn the housing or the spool to wind the cutting line on the spool. This requires that the housing
rotate relative to the spool, overcoming the friction between the housing and the contact surface
of the spool. In the related art, this purpose is achieved by providing a mechanical clutch
structure between the contact surfaces, the mechanical clutch structure mostly being a rigid
clutch structure. As a result, there is a relatively heavy load for the user when performing the
winding operation, making the winding operation very laborious, wasting the user's time and

affecting the user's work efficiency.

SUMMARY

This application provides a grass cutting head and a grass trimmer including this grass cutting

head so that winding can be easier and labor-saving.
1
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An embodiment provides a grass trimmer. The grass trimmer includes a grass cutting head and a
driving mechanism. The grass cutting head is configured to cut the grass. The driving
mechanism is configured to drive the grass cutting head to rotate in a first rotational direction
around a rotational axis. The grass cutting head includes a head housing, a spool, and a clutch
mechanism. The spool is provided with a winding portion. The clutch mechanism is configured
to implement power transmission between the head housing and the spool. The clutch
mechanism has a first state by which the head housing and the spool are operative to rotate
together and a second state by which the spool is allowed to rotate in the first rotational
direction relative to the head housing or a second rotational direction opposite to the first
rotational direction relative to the head housing. The clutch mechanism includes an elastic
member which is elastically-deformable. The elastic member has at least a first form and a
second form. In the case where the clutch mechanism is in the first state, the clastic member is
in the first form; and in the case where the clutch structure is in the second state, the elastic

member is in the second form.

There is provided a grass cutting head that includes a head housing, a spool, and a clutch
mechanism. The spool is provided with a winding portion. The clutch mechanism is configured
to achieve power transmission between the head housing and the spool. The clutch mechanism
has a first statec by which the head housing and the spool rotate together and a second state by
which the spool is allowed to rotate in a first rotational direction relative to the head housing or
a second rotational direction opposite to the first rotational direction relative to the head housing.
The clutch mechanism includes an clastic member which is elastically-deformable. The elastic
member has a first form and a second form. The elastic member is configured to be in the first
form in the case where the clutch mechanism is in the first state; and the elastic member is
further configured to be in the second form in the case where the clutch structure is in the

second state.

There is provided a grass trimmer includes a grass cutting head and a driving mechanism. The
grass cutting head is configured to cut the grass. The driving mechanism is configured to drive
the grass cutting head to rotate in a first rotational direction around a rotational axis. The grass
cutting head includes a head housing, a spool, and a clutch mechanism. The spool is provided
with a winding portion. The clutch mechanism is configured to implement power transmission
between the head housing and the spool. The clutch mechanism has a first state by which the
head housing and the spool are operative to rotate together and a second state by which the

spool is allowed to rotate in a second rotational direction opposite to the first rotational direction
2

Date regue/Date Received 2021-02-03



10

15

20

25

CA 03108590 2021-02-03

relative to the head housing. The clutch mechanism includes a first magnetic component and a
second magnetic component. The first magnetic component is disposed in the head housing, and
the second magnetic component is disposed on the spool. Alternatively, the first magnetic
component is disposed on the spool, and the second magnetic component is disposed in the head
housing. There is created a magnetic force between the first magnetic component and the
second magnetic component. The first magnetic component is configured such that a repulsive
force between the first magnetic component and the second magnetic component is greater than
an attractive force between the first magnetic component and the second magnetic component in

the case where the clutch mechanism is in the second state.

BRIEF DESCRIPTION OF DRAWINGS

FIG 1 is a schematic view of a grass trimmer according to a first embodiment of this

application.

FIG. 2 is a perspective view of a partial structure of the grass trimmer of FIG. 1.

FIG. 3 is an exploded view of the partial structure of the grass trimmer of FIG. 1.

FIG. 4 is a sectional view of the partial structure of the grass trimmer of FIG 1.

FIG. 5 is a perspective view of the partial structure of the grass trimmer of FIG. 1.

FIG 6 is a perspective view of the partial structure of the grass trimmer of FIG 1.

FIG. 7 is a front view of the spool of the grass trimmer of FIG. 1, where the elastic members are

all in the first form.

FIG. 8 is a front view of the spool of the grass trimmer of FIG. 1, where the elastic members are

partially in the second form.

FIG. 9 is a schematic view of the partial structure of the spool and the clutch mechanism of the

grass trimmer according to a second embodiment of this application.

FIG. 10 is a perspective view of the spool of the grass cutting head according to a third

embodiment of this application.
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FIG. 11 is a front view of the spool of the grass trimmer of FIG. 10, where the elastic members

are all in the first form.

FIG. 12 is a front view of the spool of the grass trimmer of FIG 10, where the elastic members

are partially in the second form.

FIG 13 is a schematic view of the spool, the head housing, and the clutch mechanism of the

grass trimmer according to a fourth embodiment of this application.

DETAILED DESCRIPTION

First Embodiment

FIG 1 is a schematic view of a grass trimmer 100 according to a first embodiment of this
application. In this application, the winding method of the grass trimmer 100 may be manual
winding or automatic winding, or on¢ of the multiple winding methods switched according to
actual operation scenarios. The grass trimmer 100 has a grass trimming mode, a winding mode,
and a cord releasing mode. The three modes correspond to grass trimming, winding, and the

pay-off operation, respectively.

As illustrated in FIG 1 and FIG 2, the grass trimmer 100 includes a grass cutting cord 11, a
grass cutting head 12, and a driving mechanism 13. The grass cutting head 12 is configured to
cooperate with the grass cutting cord 11 to trim the grass. The driving mechanism 13 drives the
grass cutting head 12 to rotate in a first rotational direction with a rotational axis 101 as an axis.
The grass trimmer 100 further includes a shield 14 for preventing grass clippings from being

splashed and a handle 15 for the user to operate.

As illustrated in FIG 3 and FIG. 4, the driving mechanism 13 includes a motor 131 and a motor
housing 132. The motor 131 is configured to drive the grass cutting head 12 to rotate in the first
rotational direction with the rotational axis 101 as the axis. The grass cutting head 12 includes a
head housing 121, a spool or bobbin 122, and a clutch mechanism 123. The head housing 121
includes an upper cover 121a and a lower cover 121b that are detachably connected. The upper
cover 121a and the lower cover 121b surround to form an accommodation space for
accommodating the spool 122 and a threading hole 121c through which the grass cutting cord

11 passes. The spool 122 is provided with a winding portion 122a on which lines are wound.
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The clutch mechanism 123 is configured to achieve power transmission between the head
housing 121 and the spool 122. The clutch mechanism 123 has at least two states which are a
first state and a second state. In the case where the clutch mechanism 123 is in the first state, the
head housing 121 and the spool 122 rotate together in the first rotational direction with the

rotational axis 101 as the axis.

In the case where the clutch mechanism 123 is in the second state, the spool 122 rotates in the
first rotational direction relative to the head housing 121 or a second rotational direction relative
to the head housing 121. That is, in the case where the clutch mechanism 123 is in the second
state, the spool 122 rotates relative to the head housing 121 and the relative rotational direction
may be the first direction or the second direction. Alternatively, the spool 122 may rotate in the
first direction relative to the head housing 121 or the second direction relative to the head
housing 121. Whether the spool 122 rotates in the second rotational direction relative to the
head housing 121 or the first rotational direction relative to the head housing 121, the winding

operation can be achieved as long as the spool 122 rotates relative to the head housing 121.

In an embodiment, in the case where the grass cutting head 12 is in the normal grass trimming
mode, the clutch mechanism 123 is in the first state; and in the case where the grass cutting
head 12 is in the winding mode, the clutch mechanism 123 is in the second state. As illustrated
in FIG 3, the clutch mechanism 123 includes an elastic member 123a which is
clastically-deformable. In the case where the clutch mechanism 123 is in the first state, the
elastic member 123a is in the first form; and in the case where the clutch mechanism 123 is in
the sccond state, the clastic member 123a is in the sccond form. That is, in the casc where the
grass cutting head 12 is switched from the grass trimming mode to the winding mode, the shape

of the elastic member 123a of the clutch mechanism 123 changes.

The grass cutting head 12 further includes a biasing member 124 that gencrates a biasing force
capable of driving the clutch mechanism 123 to move toward the first state. That is, the biasing
force generated by the biasing member 124 makes the clutch mechanism 123 be in the first state
or move the clutch mechanism 123 to the first state so that the spool 122 is driven to not rotate

relative to the head housing 121.

The biasing member 124 generates the biasing force against the spool 122 or the head housing
121, that is, this biasing force generates a component force in a direction parallel to the

rotational axis 101. In an embodiment, the biasing member 124 is a coil spring disposed in a

5
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direction of the rotational axis 101 or the direction parallel to the rotational axis 101, and the
coil spring is fixedly connected to the lower cover 121b of the head housing 121. In other
embodiments, the structure of the biasing member 124 is not limited to a spring structure, but
may also be other structural members that are elastically-deformable, as long as the biasing
member 124 is capable of generating the biasing force against the head housing 121 or the spool

122 and the head housing 121 moves in an axial direction relative to the spool 122.

In an embodiment, the grass trimmer 100 further has a cord releasing mode. In the case where
the grass trimmer 11 is damaged, the head housing 121 or the spool 122 needs to be rotated so
that a new grass cutting cord 11 is released. In the related art, the commonly used pay-off
method is automatic pay-off. In the automatic pay-off, the head housing 121 moves in the axial
direction relative to the spool 122, the head housing 121 and the spool 122 rotate in the first
direction around the rotational axis 101, and the grass cutting cord 11 is thrown out of the spool
122 through the threading hole 121c¢ by the centrifugal force. Through the design of the biasing
member 124, the head housing 121 of the grass trimmer 100 may be made to move in the axial
direction relative to the spool 122 in the case where the user hits the head housing 121 to the
ground so that the automatic pay-off can be achieved. In an embodiment, the biasing member
124 generates the biasing force against the spool 122 or the head housing 121 in the case where
the grass trimmer 100 is in the grass trimming mode, winding mode, and cord releasing mode.
Alternatively, the biasing member 124 generates the biasing force against the spool 122 or the
head housing 121 only in the case where the grass trimmer 100 is in the cord releasing mode.
Alternatively, the biasing member 124 generates the biasing force against the spool 122 or the
head housing 121 only in the case where the grass trimmer 100 is in the cord releasing mode

and the winding mode.

In this embodiment, the biasing member 124 generates the biasing force against the spool 122
or the head housing 121 in the case where the grass trimmer 100 is in the grass trimming mode,
winding mode, and cord releasing mode. The first end of the biasing member 124 is fixedly
connected to the head housing 121, the second end of the biasing member 124 is in contact with
the spool 122, and the biasing member 124 generates the biasing force against both the head
housing 121 and the spool 122. In an embodiment, the first end of the biasing member 124 may
also be fixedly connected to the spool 122, and the second end of the biasing member 124 is in

contact with the head housing 121.

The elastic member 123a is deformed in the direction parallel to the rotational axis 101 when

6
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changing from the first form to the second form. In an embodiment, in the case where the clutch
mechanism 123 is switched from the first state to the second state, the head housing 121 moves
in the direction parallel to the rotational axis 101 relative to the spool 122. In the related art, the
clutch mechanism 123 is not provided with the elastic member 123a. In this manner, in the case
where the clutch mechanism 123 is switched from the first state to the second state, the relative
displacement of the head housing 121 with respect to the spool 122 in the direction parallel to
the rotational axis 101 comes from the elastic displacement of the further compressed biasing
member 124 in this direction. The difference of this embodiment is that the relative
displacement of the head housing 121 with respect to the spool 122 in the direction parallel to
the rotational axis 101 comes from the elastic deformation of the elastic member 123a in this
direction or at least part of the relative displacement comes from the elastic deformation of the
elastic member 123a in this direction. In this embodiment, the entire relative displacement of
the head housing 121 with respect to the spool 122 in the direction parallel to the rotational axis
101 basically comes from the elastic deformation of the elastic member 123a in this direction.
In other embodiments, the biasing member 124 also moves in the direction parallel to the
rotational axis 101 in the case where the grass cutting head 12 performs the winding. That is, in
the case where the winding is performed, the relative displacement of the head housing 121 with
respect to the spool 122 in the direction parallel to the rotational axis 101 may be provided by
the elastic displacement of the elastic member 123a and the elastic displacement of the biasing

member 124.

In the case where the clutch mechanism 123 is in the second state, part of the rotational torsion
force received by the spool 122 or the head housing 121 is configured to resist the elastic force
generated by the elastic member 123a. In the case where the grass cutting head 12 is in the
winding mode, the clutch mechanism 123 is in the second state, the elastic member 123a is in
the second state, and the relative rotation of the spool 122 or the head housing 121 is caused by
the rotational torsion force. In this case, the elastic member 123a generates a component force
whose direction is opposite to the direction of the rotational torsion force, part of the rotational
torsion force is configured to overcome this component force, and the other part of the
rotational torsion force is configured to drive the spool 122 and the head housing 121 to rotate

relative to each other.

As illustrated in FIG. 5 to FIG 8§, the clutch mechanism 123 further includes a cooperating
portion 123b configured to cooperate with the elastic member 123a to transmit power. The

elastic member 123a is disposed on one of the spool 122 or the head housing 121, and the
7
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cooperating portion 123b is disposed on the other one of the spool 122 or the head housing 121.
In this embodiment, the elastic member 123a is disposed on the spool 122, and the cooperating
portion 123b is disposed on the head housing 121 and is disposed in the upper cover 121a of the
head housing 121. As illustrated in FIG. 6, the elastic member 123a is provided with a driving
surface 11'. The driving surface 11" is substantially perpendicular to the end surface of the spool
122. In the case where the elastic member 123a is in the first form, the driving surface 11' drives
the cooperating portion 123b to rotate along with the elastic member 123a in the first rotational
direction. That is, in the case where the elastic member 123a is in the first form, the driving
surface 11' of the elastic member 123a is configured to drive the head housing 121 to rotate
together with the spool 122 in the first rotational direction. Specifically, the first direction is a

clockwise direction or a counterclockwise direction around the rotational axis 101.

The elastic member 123a is further provided with an elastic surface 12'. The elastic surface 12
allows the cooperating portion 123b to rotate in the second rotational direction relative to the
elastic member 123a in the case where the elastic member 123a is in the second form. As
illustrated in FIG 6 and FIG. 7, the elastic surface 12' includes a first ramp 121' that forms a
presct angle with the spool 122 and is tilted upward. In this embodiment, the elastic surface 12'
further includes a downward-tilted second ramp 122'. The first end of the second ramp 122" is
connected to the first ramp 121' and the second end of the second ramp 122' is connected to the
driving surface 11'. The cooperating portion 123b is provided with structures that cooperate with
the driving surface 11' and the elastic surface 12', respectively. In an embodiment, the driving
surface 11' and the elastic surface 12' of the elastic member 123a may be a planar surface or a
curved surface. Specifically, the second direction is a counterclockwise direction opposite to the
first direction or a clockwise direction opposite to the first direction around the rotational axis
101.

The first end of the elastic member 123a is fixedly connected to one end surface of the spool
122. The second end of the clastic member 123a is suspended in the air. The elastic member
123a extends obliquely upward in the circumferential direction of the spool 122, and a preset
angle is formed by the elastic member 123a and the end surface of the spool 122. In an
embodiment, the elastic member 123a may also be integrally formed with the spool 122. In this
embodiment, the elastic member 123a is a metal elastic piece. In other embodiments, the clastic
member 123a may be a plastic elastic piece. FIG. 7 is a planar view of the elastic member 123a
in the first form. FIG 8 is a planar view of the elastic member 123a in the second form. The

elastic member 123a is deformed in the direction parallel to the rotational axis 101 when
8
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changing from the first form to the second form. For ease of description, the up and down
directions are sct in FIG. 7. The metal elastic piece is deformed downward in the direction
parallel to the rotational axis 101 after acted by a force. In addition, in this embodiment, six
metal elastic pieces are uniformly disposed in the circumferential direction on the surface of the
spool 122, but the number and material of the elastic pieces are not specifically limited in this

embodiment.

As illustrated in FIG. 6 and FIG 7, the height ¢ of the driving surface 11' perpendicular to the
end surface of the spool 122 is about 2 mm, the length a of the first ramp 121' of the elastic
member 123a is about 25 mm, and the length b of the first ramp 122' of the elastic member 123a
is about 5 mm. The acute angle o formed by the first ramp 121' of the elastic member 123a and
the end surface of the spool 122 is about 60°, and the acute angle [ formed by the second ramp
122" of the elastic member 123a and the end surface of the spool 122 is approximately 5°. This
embodiment does not limit the specific structure of the elastic member 123a. In fact, the
preceding parameter settings, especially the oblique angle formed by the first ramp 121" of the
elastic member 123a and the end surface of the spool 122 and the oblique angle formed by the
second ramp 122' of the elastic member 123a and the end surface of the spool 122 greatly
reduce the load of the grass trimmer 100 when performing the winding, thereby reducing the
power consumption of the motor 131. In this embodiment, the output power of the grass
trimmer 100 when performing the winding is less than or equal to 529 W. Comparing the grass
trimmer in this embodiment with the grass trimmer using a clutch mechanism with the same
size as the clutch mechanism in this embodiment but not elastically-deformable, the reduction in
the output power of the motor 131 in the case where the winding is performed is greater than or

equal to 30% in this embodiment.

In this embodiment, the driving surface 11' of the elastic member 123a is substantially
perpendicular to the end surface of the spool 122. Therefore, in the case where the clutch
mechanism 123 is in the second state, it is basically allowed that the spool 122 rotates in the
second rotational direction opposite to the first rotational direction relative to the head housing
121.

In the grass trimmer and the grass cutting head of this grass trimmer provided in this
embodiment, a deformable clutch structure between the housing and the spool is adopted so that
the load in the case where the winding is performed can be greatly reduced and it can be easier

and labor-saving for the user to perform the winding. Therefore, the practicability of the grass

9

Date regue/Date Received 2021-02-03



10

15

20

25

30

CA 03108590 2021-02-03

cutting head can be improved.

Second Embodiment

FIG. 9 is a schematic view of the partial structure of the spool 222 and the clutch mechanism
according to a second embodiment of this application. The difference between this embodiment
and the [irst embodiment lies in the structure of the cluich mechanism. The parts in the first
embodiment and applicable to this embodiment may be applied to this embodiment, and only
the difference between this embodiment and the first embodiment is described below. The
driving surface 21' of the elastic member 223a is disposed at a non-zero acute angle to the
vertical direction. In an embodiment, the driving surface 21' of the clastic member 223a is
obliquely downward with respect to the vertical direction and forms an acute angle n as shown
i FIG 9 with the upper-end surface 222a of the spool 222. The cooperating portion (not marked
in the figure) is further provided with a ramp parallel to the driving surface 21'. The driving
surface 21' and the ramp on the cooperating portion match cach other in the case where the
clutch mechanism is in the first state. The driving surface 21' drives the cooperating portion to
rotate in the first rotational direction. In this case, the driving force in the first rotational
direction received by the spool 222 is not large enough to cause the relative displacement
between the driving surface 21' and the cooperating portion. In the case where the clutch
mechanism is in the second state, the spool 222 receives a large enough driving force in the first
rotational direction so that the relative displacement between the driving surface 21' and the
cooperating portion occurs and the driving surface 21' rotates in the first rotational direction
rclative to the coopcrating portion. In an cmbodiment, the structurcs of the other parts of the
clastic member 223a arc the same as those illustrated in FIGS. 5 to 8. Therefore, in this
embodiment, the spool 222 can also rotate in the second rotational direction opposite to the first
rotational direction relative to the head housing. That is, in this embodiment, in the case where
the clutch structure is in the second state, the spool 222 can rotate in the first direction or the

second direction relative to the head housing.

Third Embodiment

FIGS. 10 to 12 are structure views of the spool 322 and the elastic member 323a of the grass
cutting head according to a third embodiment of this application. The differences between this
embodiment and the first embodiment only line in the structures of the elastic member 323a and

the spool 322. The parts in the first embodiment and applicable to this embodiment may be

10
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applied to this embodiment, and only the differences between this embodiment and the first

embodiment are described below.

FIG. 11 is a planar view of the elastic member 323a in the first form. FIG 12 is a planar view of
the elastic member 323a in the second form. The elastic member 323a is deformed in the
direction parallel to the rotational axis 301 when changing from the first form to the second
form. In this embodiment, the elastic member 323a of the clutch mechanism 323 is a metal
clastic piece, and three metal clastic pieces are uniformly disposed in the circumferential
direction on the surface of the spool 322. Similarly, the number of the elastic pieces in this
embodiment is not limited. In an embodiment, as long as the number of the elastic pieces is
greater than or equal to 1, the function of the clutch mechanism 323 can be achieved. In this
embodiment, the elastic member 323a is provided with a driving surface 31'. This driving
surface 31' is configured to drive the cooperating portion (not marked in the figure) to rotate
with the elastic member 323a in the case where the elastic member 323a is in the first form.
This driving surface 31'is perpendicular to the end surface of the spool 322. The elastic member
323a is further provided with an elastic surface 32'. This elastic surface 32' is configured to
allow the cooperating portion to rotate relative to the elastic member 323a in the case where the
clastic member 323a is in the second form. The elastic surface 32' includes a first ramp 321' that
forms a preset angle with the spool 322 and is tilted upward. In this embodiment, the elastic
surface 32' further includes a second ramp 322' that is tilted downward. The first end of the
elastic member 323a is fixedly connected to one end surface of the spool 322. The second end
of the elastic member 323a is provided with a flange 323b. The flange 323b extends to the
mside of the spool 322. In the case where the elastic member 323a is in the first form, the flange
323b abuts or is in contact with the spool 322 on a plane parallel to the end surface of the spool
322 to prevent the clastic member 323a from moving upward along with the cooperating portion
in the case where the grass trimmer is in the cord releasing mode. In the case where the elastic
member 323a is in the first form, the flange 323b is not in contact with the spool 322 on a plane
parallel to the end surface of the spool 322. In the case where the elastic member 323a moves
upward by a preset distance, the flange 323b abuts the spool 322 to prevent the elastic member
323a from moving excessively upward. In an embodiment, the flange 323b only needs to be
capable of preventing the elastic member 323a from moving excessively upward in the direction
parallel to the rotational axis 301. That is, the following case is avoided: due to the excessive
friction between the elastic member 323a and the cooperating portion, the relative displacement
between the spool 322 and the head housing in the direction parallel to the rotational axis 301

does not occur.
11
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Fourth Embodiment

FIG. 13 is a schematic view of the spool 422 and the head housing 421 of the grass cutting head
according to a fourth embodiment of this application. The difference between this embodiment
and the previous three embodiments lies in the structure and working principle of the clutch
mechanism. In this embodiment, the clutch mechanism includes a first magnetic component and
a second magnetic component. The first magnetic component is disposed on one of the head
housing 421 or the spool 422, and the second magnetic component is disposed on the other one
of the head housing 421 or the spool 422. A magnetic force is formed between the first magnetic
component and the second magnetic component. In the case where the clutch mechanism is in
the second state, the repulsive force between the first magnetic component and the second
magnetic component is greater than the attractive force between the first magnetic component
and the second magnetic component. The first magnetic component disposed on the spool 422
includes at Ieast one first magnetic element 423a, and the second magnetic component disposed
in the head housing 421 includes at least one second magnetic element 423b. The first magnetic
element 423a and the second magnetic element 423b are made of magnetic materials. In the
case where the clutch mechanism is in the second state, the first magnetic element 423a and the
second magnetic eclement 423b match each other and have opposite magnetic poles,

respectively.

In this embodiment, the first magnetic element 423a is approximately in the shape of an oblique
block. The first magnetic element 423a is provided with a ramp 423c. The magnetic pole where
the ramp 423c is located is the N-pole or S-polc. The magnctic polc of the bottom surfacc of the
first magnetic element 423a opposite to the ramp 423c is opposite to the magnetic pole of the
ramp 423c. The second magnetic element 423b is provided with a matching ramp 423d that
matches with the ramp 423c of the first magnetic component. The magnetic pole of the
matching ramp 423d is opposite to the magnetic pole of the ramp 423c of the first magnetic
component. In this manner, in the case where the clutch mechanism is in the second state, the
repulsive force between the first magnetic component and the second magnetic component is
greater than the attractive force between the first magnetic component and the second magnetic
component, and the repulsive force between the opposite magnetic poles contributes a part of
the force that presses the biasing member 124 downward so that the load in the case where the
winding is performed can be reduced. The first magnetic element 423a further includes a
driving surface 423e. The driving surface 423¢ is substantially perpendicular to the upper-end

surface of the spool 422. The second magnetic element 423b is provided with a driven surface
12
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423f that matches with the driving surface 423e. In the case where the clutch mechanism is in
the first state, the driving surface 423e drives the driven surface 423f to rotate with the

rotational axis 401 as the axis.

In this application, the structure of the clutch mechanism is not limited to the structure shown in
the preceding four embodiments. In an embodiment, an oblique wedge made of clastic materials
may be disposed on the surface of the spool as an elastic member, and this oblique wedge may
be molded onto the surface of the spool by over-injection. In other embodiments, both the head
housing and the spool may be provided with elastically-deformable elastic structures that match
cach other. That is, the elastic member and the cooperating portion are elastically deformed in
the case where the winding is performed. To sum up, any clutch structure which is
clastically-deformable in the direction parallel to the rotational axis in the case where the grass

cutting head performs the winding is within the scope of this application.

13
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What is claimed is:
1. A grass trimmer, comprising:
a grass cutting head configured to cut grass; and

a driving mechanism configured to drive the grass cutting head to rotate in a first rotational
direction around a rotational axis;

wherein the grass cutting head comprises:
a head housing;
a spool comprising a winding portion; and

a clutch mechanism configured to implement power transmission between the head housing and
the spool, wherein the clutch mechanism has a first state by which the head housing and the
spool are operative to rotate synchronously and a second state by which the spool is operative to
rotate in the first rotational direction relative to the head housing or in a second rotational
direction opposite to the first rotational direction relative to the head housing,

wherein the clutch mechanism comprises an elastic member which is elastically deformable,
and the elastic member has at least a first form and a second form; and

wherein the elastic member is configured to be in the first form in a case where the clutch
mechanism is in the first state; and is further configured to be in the second form in a case
where the clutch mechanism is in the second state.

2. The grass trimmer of claim 1, further comprising a biasing member configured to generate a
biasing force that drives the clutch mechanism to move toward the first state.

3. The grass trimmer of claim 2, wherein the biasing member is configured to generate the
biasing force in a direction parallel to the rotational axis of the grass cutting head; and the
elastic member is configured to be deformed in the direction parallel to the rotational axis in the
process of changing from the first form to the second form.

4. The grass trimmer of claim 3, wherein the biasing member is a coil spring arranged along the
rotational axis or parallel to the rotational axis.

5. The grass trimmer of claim 1, further comprising a biasing member, wherein the biasing

member is configured to generate a biasing force against the spool or the head housing; and
14
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in the case where the clutch mechanism is in the second state, a rotational torsion force the
spool or the head housing is subjected to is at least partially configured to resist an elastic force
generated by the elastic member.

6. The grass trimmer of claim 1, further comprising a biasing member, wherein the biasing
member is configured to generate a biasing force against the spool or the head housing in the
case where the clutch mechanism is in the second state; and the elastic member is configured to
generate an elastic force against the spool or the head housing in the case where the clutch

mechanism is in the second state.

7. The grass trimmer of claim 1, wherein the elastic member is integrally formed with the spool
or the elastic member is integrally formed with the head housing.

8. The grass trimmer of claim 1, wherein the clastic member is arranged on the spool or the
head housing.

9. The grass trimmer of claim 8, wherein the clutch mechanism further comprises a cooperating
portion configured to cooperate with the elastic member to transmit power.

10. The grass trimmer of claim 9, wherein the elastic member is arranged on the spool, and the
cooperating portion is disposed on the head housing; or the clastic member is disposed on the
head housing, and the cooperating portion is disposed on the spool; and

wherein the elastic member comprising a driving surface and an elastic surface, the driving
surface is configured to drive the cooperating portion to rotate with the elastic member in a case
where the elastic member is in the first form, and the elastic surface is configured to cause the
cooperating portion to rotate relative to the elastic member in a case where the elastic member is
in the second form.

11. A grass cutting head, comprising:
a head housing;
a spool provided with a winding portion; and

a clutch mechanism configured to implement power transmission between the head housing and
the spool, wherein the clutch mechanism has a first state by which the head housing and the
spool are operative to rotate together and a second state by which the spool is operative to rotate
in a first rotational direction relative to the head housing or in a second rotational direction
opposite to the first rotational direction relative to the head housing,

15
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wherein the clutch mechanism comprises an elastic member which is clastically-deformable,
and the clastic member has a first form and a second form; and

wherein the elastic member is configured to be in the first form in a case where the clutch
mechanism is in the first state; and the elastic member is further configured to be in the second
form in a case where the clutch mechanism is in the second state.

12. The grass cutting head of claim 11, further comprising a biasing member configured to
generate a biasing force that drives the clutch mechanism to move toward the first state.

13. The grass cutting head of claim 12, wherein the biasing member is configured to generate
the biasing force in a direction parallel to a rotational axis of the grass cutting head; and the
elastic member is configured to be deformed in the direction parallel to the rotational axis in the
process of changing from the first form to the second form.

14. A grass trimmer, comprising:
a grass cutting head configured to cut grass; and

a driving mechanism configured to drive the grass cutting head to rotate in a first rotational

direction around a rotational axis,

wherein the grass cutting head comprises:
a head housing;

a spool comprising a winding portion; and

a clutch mechanism configured to implement power transmission between the head housing and
the spool, wherein the clutch mechanism has a first state by which the head housing and the
spool are operative to rotate together and a second state by which the spool is operative to rotate
in a second rotational direction opposite to the first rotational direction relative to the head
housing,

wherein the clutch mechanism comprises a first magnetic component and a second magnetic
component, and wherein the first magnetic component is disposed in the head housing, and the
second magnetic component is disposed on the spool; or

the first magnetic component is disposed on the spool, and the second magnetic component is
disposed in the head housing,

16
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wherein there is created a magnetic force between the first magnetic component and the second
magnetic component, the first magnetic component is configured such that a repulsive force
between the first magnetic component and the second magnetic component is greater than an
attractive force between the first magnetic component and the second magnetic component in a
case where the clutch mechanism is in the second state.

15. The grass trimmer of claim 14, wherein the first magnetic component is further configured
such that the attractive force between the first magnetic component and the second magnetic

component is greater than the repulsive force between the first magnetic component and the
second magnetic component in a case where the clutch mechanism is in the first state.

17
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