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(57) ABSTRACT

A mowing cylinder cutter and a lawn care tool driven by a
built-in outer rotor motor are provided. The cylinder cutter
includes an outer rotor motor, blades and a reel. The blades
are fixedly connected to the reel through support plates. At
least one end of the reel is provided with the outer rotor
motor. The outer rotor motor includes a stator assembly and
an outer rotor. The stator assembly is connected to a frame
through a connecting member, and the outer rotor is fixedly
connected to the reel. The lawn care tool includes a working
part, a main shaft, a motor shaft and an outer rotor motor.
The motor shaft passes through the main shaft. One end of
the main shaft is connected to the motor shaft through a
bearing assembly. The outer rotor motor is located in the
main shaft.
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MOWING CYLINDER CUTTER AND LAWN
CARE TOOL DRIVEN BY BUILT-IN OUTER
ROTOR MOTOR

CROSS REFERENCE TO THE RELATED
APPLICATIONS

[0001] This application is the continuation application of
International Application No. PCT/CN2021/075452, filed
on Feb. 5, 2021, which is based upon and claims priority to
Chinese Patent Application No. 202011561964.5, filed on
Dec. 25, 2020, the entire contents of which are incorporated
herein by reference.

TECHNICAL FIELD

[0002] The present invention relates to lawn care devices,
and more particularly, to a mowing cylinder cutter and a
lawn care tool driven by a built-in outer rotor motor.

BACKGROUND

[0003] At present, the lawn care device, for example, the
cylinder mower, uses the cylinder cutter as the working part.
Through the relative movement of the cylinder cutter and the
bottom cutter, the grass clamped between the cylinder cutter
and the bottom cutter is cut, thereby realizing the mowing
function. The cylinder cutter of the motorized cylinder
mower generally adopts chain drive, which is complicated.
The cylinder cutter drive of the electric cylinder mower on
the market is mostly the same as that of the motorized
cylinder mower, and it may alternatively adopt a motor
provided on the side of the frame. In addition, as an
accessory of the cylinder mower, the cylinder cutter for
mowing the lawn can be replaced by a working part for lawn
care operations such as root cutting and grass grooming.

SUMMARY

[0004] An objective of the present invention is to provide
a mowing cylinder cutter and a lawn care tool driven by a
built-in outer rotor motor. The present invention is driven by
a built-in outer rotor motor, which simplifies the transmis-
sion structure, improves work efficiency, and makes the
whole structure compact.

[0005] To achieve the above objective, the present inven-
tion adopts the following technical solutions:

[0006] A mowing cylinder cutter driven by a built-in outer
rotor motor includes an outer rotor motor, blades and a reel,
where the blades are fixedly connected to the reel through a
plurality of support plates; at least one end of the reel is
provided with the outer rotor motor; the outer rotor motor
includes a stator assembly and an outer rotor; the stator
assembly is connected to a frame through a connecting
member, and the outer rotor is connected to the reel; and the
blades are multiple and spiral.

[0007] In an embodiment, the connecting member may be
a motor shaft; the reel may be shaped as a hollow straight
cylinder or a variable-diameter cylinder; one end or two
ends of the reel may be provided with a motor compartment;
the motor shaft passes through the reel, and two ends of the
motor shaft may extend out of the reel; and the two ends of
the motor shaft may be provided with flat positions, and the
motor shaft may be fixedly connected to the frame through
the flat positions.

[0008] In an embodiment, one end of the reel may be
provided with an outer rotor motor and a motor compart-
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ment; the outer rotor motor may be provided in the motor
compartment; and the stator assembly may be circumferen-
tially limited to the motor shaft through a key.

[0009] In an embodiment, two ends of the reel may be
respectively provided with outer rotor motors and motor
compartments; two outer rotor motors may be respectively
provided in the corresponding motor compartments; the
stator assembly includes a first sleeve and a stator coil; the
stator coil may be provided on the first sleeve; and the first
sleeve may be provided on the motor shaft and may be
circumferentially limited through a key.

[0010] In an embodiment, the motor compartment may be
a part of the reel; the motor compartment may be provided
with an opening facing outward; the outer rotor motor may
be provided in the motor compartment from the opening; an
end cap may be provided on an outer side of the outer rotor
motor; the end cap may be integrally formed with the outer
rotor, and may be matched with the motor compartment to
seal the outer rotor motor in the motor compartment; a center
of the end cap may be provided with a bearing; and the
motor shaft may be connected to and passes through the
bearing.

[0011] In an embodiment, one end or two ends of the reel
may be provided with an outer rotor motor; the connecting
member includes a second sleeve being hollow and cylin-
drical; the stator assembly includes a stator coil; the stator
coil may be provided on the second sleeve of the connecting
member; the second sleeve may be sleeved on the reel and
has a gap with the reel; an outer end of the second sleeve and
an end of the outer rotor form a radial labyrinth seal; an end
of'the reel adjacent to an outer side of the second sleeve may
be provided with a bearing; the bearing may be provided in
a bearing seat; and the bearing seat may be fixedly connected
to the second sleeve.

[0012] In an embodiment, the bearing seat and the con-
necting member may be integrally formed; and/or, an inner
end of the outer rotor extends axially to the reel; and/or, an
outer end of the outer rotor extends radially to form a flange;
an outer end surface of the flange may be provided with at
least one annular notch; an outer end of the connecting
member extends to the flange; an end surface of the con-
necting member facing the flange may be correspondingly
provided with at least one annular lug boss; and the lug boss
may be inserted into the notch, such that the outer end of the
connecting member and the outer end of the outer rotor form
the radial labyrinth seal.

[0013] A lawn care tool driven by a built-in outer rotor
motor includes a working part, a main shaft, a motor shaft
and an outer rotor motor, where the main shaft is shaped as
a hollow cylinder; the motor shaft passes through the main
shaft, and two ends of the motor shaft extend out of the main
shaft; one end of the main shaft is connected to the motor
shaft through a bearing assembly; the outer rotor motor is
located in the main shaft and adjacent to the other end of the
main shaft; the outer rotor motor includes a stator assembly,
an outer rotor and two end caps; the stator assembly is
fixedly connected to the motor shaft, and the outer rotor is
fixedly connected to the main shaft; and the end caps are
integrally formed with the outer rotor, and are connected to
the motor shaft through bearing assemblies, respectively;
and the working part is fixed to an outer surface of the main
shaft.

[0014] Inan embodiment, the working part may be fixedly
connected to the outer surface of the main shaft; or, the outer
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surface of the main shaft may be spline-shaped, and the
working part may be fixedly connected to the outer surface
of the main shaft through a spline.

[0015] Inan embodiment, the working part may be fixedly
connected to the outer surface of the main shaft at an interval
through a spacer sleeve, and a fixing sleeve may be provided
at two ends of the main shaft.

[0016] The present invention has the following advan-
tages.
[0017] In the mowing cylinder cutter and the lawn care

tool driven by a built-in outer rotor motor provided by the
present invention, the outer rotor motor is provided inside
the cylinder cutter or the working part, and the cylinder
cutter or the working part is driven to rotate through the
outer rotor of the motor. The present invention achieves a
compact structure and high transmission efficiency. This
design avoids additional efficiency loss, and greatly
improves the work efficiency. In addition, the direct drive of
the outer rotor motor improves the working torque and can
cope with a complex working environment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is a sectional view of a first embodiment of
the present invention;
[0019] FIG. 2 is a detail view of FIG. 1;

[0020] FIG. 3 is a sectional view of a second embodiment
of the present invention;

[0021] FIG. 4 is a sectional view of a third embodiment of
the present invention;

[0022] FIG. 5is a sectional view of a lawn care tool driven
by a built-in outer rotor motor according to an embodiment
of the present invention; and

[0023] FIGS. 6 and 7 are sectional views of the lawn care
tool shown in FIG. 5.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0024] The present invention is described in further detail
below with reference to the drawings and embodiments.
[0025] Referring to FIG. 1, FIG. 1 shows a major structure
of a mowing cylinder cutter driven by a built-in outer rotor
motor according to a first embodiment of the present inven-
tion. As shown in FIG. 1, the mowing cylinder cutter 10
driven by a built-in outer rotor motor includes blades 20 and
a reel 30. The blades 20 are multiple and spiral, and the
blades 20 are fixedly connected to the reel 30 through a
plurality of support plates 21 respectively. An outer rotor
motor 41 is provided at one end of the reel 30. The outer
rotor motor 41 includes a stator assembly 42 and an outer
rotor 43. The stator assembly 42 is connected to a frame (not
shown) through a connecting member 44, and the frame may
be a frame of a lawn mower. The outer rotor 43 is connected
to the reel 30.

[0026] It should be noted that the connection between the
outer rotor 43 and the reel 30 may be a direct connection,
that is, the outer rotor 43 is directly connected to the reel 30.
It may also be an indirectly connection. For example, the
outer rotor 43 is connected to the reel 30 through the support
plate 21 or the blade 20 or other component connected to the
reel 30. Any connection is acceptable as long as the outer
rotor 43 can drive the reel 30 to rotate. The outer rotor motor
41 may be provided at one or both ends of the reel 30. That
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is, the reel 30 may be provided with an outer rotor motor 41
at only one end, or may be provided with an outer rotor
motor 41 at each end.

[0027] In this embodiment, the blades 20, the reel 30 and
the support plates 21 are fixedly connected by welding. The
outer rotor 43 is fixedly connected to the blades 20 and the
reel 30 through the support plates 21. Specifically, the outer
rotor 43 is fixedly connected to the support plates 21 through
fixing bolts 50, and the blades 20 are welded to the support
plates 21. Of course, the outer rotor 43 may also be directly
fixedly connected to the blades 20 or the reel 30. The
connecting member 44 includes a second sleeve 71 having
a hollow cylindrical shape. The stator assembly 42 includes
a stator coil provided on the second sleeve 71. The second
sleeve 71 is sleeved on the reel 30 and has a gap with the reel
30. In other words, the reel 30 passes through the second
sleeve 71 and extends, and the reel 30 can rotate freely. A
bearing 51 is provided at an end of the reel 30 adjacent to an
outer side of the outer rotor motor 41. The bearing 51 is
provided in a bearing seat 52. The bearing seat 52 is fixedly
connected to the second sleeve 71. Specifically, the bearing
seat 52 and the connecting member 44 may be integrally
formed. The stator assembly 42 and the connecting member
44 as a whole can be assembled or disassembled from the
reel 30 simultaneously.

[0028] An inner wall of the outer rotor 43 is circumfer-
entially inlaid with magnetic steel. An inner end of the outer
rotor 43 extends axially to the reel 30. Thus, the outer rotor
43 forms an end cap on an inner side to prevent an internal
component of the outer rotor motor 41 from being exposed.
In this embodiment, the reel 30 includes a large-diameter
section 31 and a small-diameter section 32. A step 33 is
formed between the large-diameter section 31 and the small-
diameter section 32. The inner end of the outer rotor 43
extends axially to the step 33, so as to limit the outer rotor
motor 41.

[0029] Referring to FIG. 2, a radial labyrinth seal is
formed between the outer end of the connecting member 44
and the outer end of the outer rotor 43. Specifically, the outer
end of the outer rotor 43 extends radially to form a flange 47.
An outer end surface of the flange 47 is provided with two
annular notches 48. An outer end of the connecting member
44 extends to the flange 47. An end surface of the connecting
member 44 facing the flange 47 is correspondingly provided
with two annular lug bosses 49. The two lug bosses 49 are
inserted into the two notches 48 to form the radial labyrinth
seal between the outer end of the connecting member 44 and
the outer end of the outer rotor 43. It should be noted that
there may be one or more than one notch 48 and lug boss 49,
which is not limited herein. Obviously, the lug boss 49 may
also be provided on the flange 47, and correspondingly, the
notch 48 may be provided on the connecting member 44,
provided that the radial labyrinth seal can be formed
between the outer end of the connecting member 44 and the
outer end of the outer rotor 43.

[0030] Inuse, two ends of the reel 30 can be supported by
a bearing assembly. The reel 30, the support plates 21, the
blades 20 and the outer rotor 43 rotate synchronously. The
stator assembly 42 is fixed to the frame through the con-
necting member 44 to keep still, and the outer rotor 43 drives
the blades 20 to rotate. In this way, the direct drive of the
built-in outer rotor motor avoids the efficiency loss of the
related transmission mechanism, greatly improves the work-
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ing efficiency of the cylinder cutter, greatly reduces the noise
of the whole machine, and realizes a compact structure.
[0031] Referring to FIG. 3, FIG. 3 shows a major structure
of a mowing cylinder cutter driven by a built-in outer rotor
motor according to a second embodiment of the present
invention. As shown in FIG. 3, the mowing cylinder cutter
10 driven by a built-in outer rotor motor includes blades 20
and a reel 30. The blades 20 are multiple and spiral. A motor
compartment 40 is provided at one end of the reel 30. The
blades 20 are fixedly connected to the reel 30 and the motor
compartment 40 through a plurality of support plates 21
respectively. An outer rotor motor 41 is provided in the
motor compartment 40. The outer rotor motor 41 includes a
stator assembly 42 and an outer rotor 43. The stator assem-
bly 42 is connected to a frame through a connecting member
44. The outer rotor 43 is fixedly connected to the support
plate 21 on the motor compartment 40 and further fixedly
connected to the reel 30.

[0032] In this embodiment, the connecting member 44 is
a motor shaft 70, and the reel 30 is shaped as a hollow
straight cylinder. The reel 30 may also be set as a hollow
variable-diameter cylinder if necessary. The motor shaft 70
passes through the reel 30, and two ends of the motor shaft
70 extend out of the reel. The stator assembly 42 is directly
circumferentially limited on the motor shaft 70 through a
key 46. The two ends of the motor shaft 70 are provided with
flat positions, and the motor shaft is fixedly connected to a
frame through the flat positions. Bearings 51 are further
provided at the two ends of the motor shaft 70, and the
bearings 51 are respectively provided in bearing seats 52. A
bearing seat 52 at an end adjacent to one end of the outer
rotor motor 41 is integrally formed with the outer rotor 43,
and a bearing seat 52 at an end far away from the outer rotor
motor 41 is fixedly connected to the reel 30. The outer rotor
43 is fixedly connected to the support plate 21 at an end of
the motor compartment 40 by a fixing bolt 50.

[0033] In order to ensure the assembly accuracy of the
outer rotor motor 41, the outer rotor 43 and the bearing seat
52 integrally formed there-with are adapted to the shape of
the motor compartment 40, and the bearing seat 52 at the
other end is adapted to the shape of the reel 30 to ensure that
the overall structure is concentric. In use, the motor shaft 70
is fixed to the frame by the flat positions at both ends, and
the stator assembly 42 is fixed to the motor shaft 70 by the
key 46 and remains stationary. The outer rotor 43 is fixedly
connected to the support plate 21 by a fixing bolt 50, such
that the cylinder cutter is driven to rotate by the outer rotor
of the motor.

[0034] Referring to FIG. 4, FIG. 4 shows a major structure
of a mowing cylinder cutter driven by a built-in outer rotor
motor according to a third embodiment of the present
invention. As shown in FIG. 4, the mowing cylinder cutter
10 driven by a built-in outer rotor motor includes blades 20
and a reel 30. The blades 20 are multiple and spiral. Motor
compartments 40 are provided at two ends of the reel 30.
The blades 20 are fixedly connected to the reel 30 and the
motor compartments 40 through a plurality of support plates
21 respectively. An outer rotor motor 41 is provided in each
of the motor compartments 40. The outer rotor motor 41
includes a stator assembly 42 and an outer rotor 43. The
stator assembly 42 is connected to a frame through the
connecting member 44. The outer rotor 43 is fixedly con-
nected to the support plate 21 on the motor compartment 40
and further fixedly connected to the reel 30.

Sep. 22, 2022

[0035] In this embodiment, the connecting member 44 is
a motor shaft 70, and the reel 30 is shaped as a hollow
straight cylinder. The reel 30 may also be set as a hollow
variable-diameter cylinder if necessary. The motor shaft 70
passes through the reel 30, and two ends of the motor shaft
70 extend out of the reel. The two ends of the motor shaft 70
are provided with flat positions, and the motor shaft 70 is
fixed to a frame through the flat positions. The stator
assembly 42 includes a first sleeve 421 and a stator coil 422.
The stator coil 422 is provided on the first sleeve 421. The
first sleeve 421 is provided on the motor shaft 70 and is
circumferentially limited through a key 46 to keep still
during use. The stator assembly 42 and the motor shaft 70 as
a whole can be assembled or disassembled from the reel 30
simultaneously. The outer rotor 43 is fixed to the support
plate 21 at an end adjacent to the motor compartment 40 by
a fixing bolt 50. In this way, two outer rotor motors are
arranged symmetrically on two sides of the cylinder cutter,
which minimizes the influence of the built-in motors on the
discharging of grass and realizes the power distribution
between the two ends. In addition, under the premise of
meeting the requirements of use, this design is more com-
pact than the one-sided design of motor.

[0036] In this embodiment, the motor compartments 40
and the reel 30 are fixed as a whole. Of course, they may also
be independent of each other. The motor compartments 40
each are provided with an opening toward the outside, and
the outer rotor motor 41 is provided in the motor compart-
ment 40 from the opening. An end cap 45 is provided outside
the outer rotor motor 41. The end cap 45 is integrally formed
with the outer rotor 43 of the outer rotor motor 41, and is
matched with the motor compartment 40 to seal the outer
rotor motor 41 in the motor compartment 40. A center of the
end cap 45 is provided with a bearing 51, and the motor shaft
70 is connected to and passes through the bearing 51.
[0037] An embodiment of the present invention further
provides a lawn care tool driven by a built-in outer rotor
motor for lawn care operations such as root cutting and grass
grooming. The lawn care tool driven by a built-in outer rotor
motor provided by the present invention is described in
detail below with reference to the drawing.

[0038] Referring to FIG. 5, FIG. 5 shows a major structure
of the lawn care tool driven by a built-in outer rotor motor.
As shown in FIG. 5, the lawn care tool 90 driven by a
built-in outer rotor motor provided by this embodiment
includes a working part 80, a main shaft 60, a motor shaft 70
and an outer rotor motor 41. The main shaft 60 is shaped as
a hollow cylinder. The motor shaft 70 passes through the
main shaft 60, and two ends of the motor shaft 70 extend out
of the main shaft. One end of the main shaft 60 is connected
to the motor shaft 70 through a bearing assembly, and the
outer rotor motor 41 is located in the main shaft 60 and
adjacent to the other end of the main shaft 60. The outer
rotor motor 41 includes a stator assembly 42, an outer rotor
43 and two end caps 45. The stator assembly 42 is fixedly
connected to the motor shaft 70, and the outer rotor 43 is
fixedly connected to the main shaft 60. The end caps 45 and
the outer rotor 43 are integrally formed, and the end caps 45
are connected to the motor shaft 70 through bearing assem-
blies, respectively. The working part 80 is fixed to an outer
surface of the main shaft 60.

[0039] Specifically, the working part 80 may be fixedly
connected to the outer surface of the main shaft 60 through
a key. Alternatively, the outer surface of the main shaft 60 is
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spline-shaped, and the working part 80 is fixedly connected
to the outer surface of the main shaft 60 through a spline.
The fixing method of the working part 80 to the outer surface
of the main shaft 60 is not limited, as long as the working
part can rotate with the main shaft 60 to perform a corre-
sponding function. The working part 80 may be a root
cutting blade or a grass grooming blade, as shown in FIGS.
6 and 7, but the shapes of the root cutting blade and the grass
grooming blade are not limited herein. It should be noted
that the corresponding working part 80 may be replaced
according to actual needs, and the specific function and
structure of the working part 80 are not limited. In addition,
the working part 80 may be fixedly connected to the outer
surface of the main shaft 60 at an interval through a spacer
sleeve 81, and a fixing sleeve 82 is provided at two ends of
the main shaft 60 for firm locking.

[0040] In this embodiment, flat positions are provided at
the two ends of the motor shaft 70, and the motor shaft 70
is circumferentially fixed to a frame through the flat posi-
tions. An outer end cap 45 of the outer rotor motor 41 is
integrally formed with the outer rotor 43, and is fixed to the
main shaft 60 by a screw 83, such that the outer rotor 43 can
rotate synchronously with the main shaft 60. In a working
state, the motor shaft 70 and the stator assembly 42 remain
stationary. The outer rotor 43 drives the root cutting blade or
grass grooming blade or other lawn care working part on the
main shaft 60 to rotate to complete root cutting or grass
grooming or other lawn care work.

[0041] It should be noted that the bearing assembly in the
above embodiment may be a combination of a bearing and
a bearing seat, which is a conventional design, and will not
be repeated here. The outer rotor motor may be an outer
rotor brushless motor, which is not limited herein.

[0042] In summary, in the mowing cylinder cutter and a
lawn care tool driven by a built-in outer rotor motor pro-
vided by the present invention, the outer rotor motor is
provided inside the cylinder cutter or the working part, and
the cylinder cutter or the working part is driven to rotate
through the outer rotor. The present invention achieves a
compact structure and high transmission efficiency. This
design avoids additional efficiency loss, and greatly
improves the work efficiency. In addition, the direct drive of
the outer rotor motor improves the working torque and can
cope with a complex working environment.

[0043] The above are preferred embodiments of the pres-
ent invention and the technical principles thereof. Those
skilled in the art should understand that any equivalent
changes, simple replacements and other obvious changes
made based on the technical solutions of the present inven-
tion without departing from the spirit and scope of the
present invention should fall within the protection scope of
the present invention.

What is claimed is:

1. A mowing cylinder cutter driven by a built-in outer
rotor motor, comprising an outer rotor motor, a plurality of
spiral blades and a reel; wherein

the plurality of spiral blades are fixedly connected to the

reel through a plurality of support plates;

at least one end of the reel is provided with the outer rotor

motor;

the outer rotor motor comprises a stator assembly and an

outer rotor; and
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the stator assembly is connected to a frame through a
connecting member, and the outer rotor is connected to
the reel.

2. The mowing cylinder cutter driven by the built-in outer

rotor motor according to claim 1, wherein

the connecting member is a motor shaft;

the reel is shaped as a hollow straight cylinder or a
variable-diameter cylinder;

one end or two ends of the reel are provided with a motor
compartment;

the motor shaft passes through the reel, and two ends of
the motor shaft extend out of the reel; and

the two ends of the motor shaft are provided with flat
positions, and the motor shaft is fixedly connected to
the frame through the flat positions.

3. The mowing cylinder cutter driven by the built-in outer

rotor motor according to claim 2, wherein

one end of the reel is provided with the outer rotor motor
and the motor compartment;

the outer rotor motor is provided in the motor compart-
ment; and

the stator assembly is circumferentially limited to the
motor shaft through a key.

4. The mowing cylinder cutter driven by the built-in outer

rotor motor according to claim 2, wherein

two ends of the reel are respectively provided with two
outer rotor motors and motor compartments;

the two outer rotor motors are respectively provided in the
corresponding motor compartments;

the stator assembly comprises a first sleeve and a stator
coil;

the stator coil is provided on the first sleeve; and

the first sleeve is provided on the motor shaft, and the first
sleeve is circumferentially limited through a key.

5. The mowing cylinder cutter driven by the built-in outer

rotor motor according to claim 3, wherein

the motor compartment is a part of the reel;

the motor compartment is provided with an opening
facing outward;

the outer rotor motor is provided in the motor compart-
ment from the opening;

an end cap is provided on an outer side of the outer rotor
motor;

the end cap is integrally formed with the outer rotor, and
the end cap is matched with the motor compartment to
seal the outer rotor motor in the motor compartment;

a center of the end cap is provided with a bearing; and

the motor shaft is connected to and passes through the
bearing.

6. The mowing cylinder cutter driven by the built-in outer

rotor motor according to claim 1, wherein

one end or two ends of the reel are provided with an outer
rotor motor;

the connecting member comprises a second sleeve being
hollow and cylindrical;

the stator assembly comprises a stator coil;

the stator coil is provided on the second sleeve of the
connecting member;

the second sleeve is sleeved on the reel, and the second
sleeve has a gap with the reel;

an outer end of the second sleeve and an outer end of the
outer rotor form a radial labyrinth seal;
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an end of the reel is provided with a bearing, wherein the
end of the reel is adjacent to an outer side of the second
sleeve;

the bearing is provided in a bearing seat; and

the bearing seat is fixedly connected to the second sleeve.

7. The mowing cylinder cutter driven by the built-in outer
rotor motor according to claim 6, wherein

the bearing seat and the connecting member are integrally

formed; and/or,

an inner end of the outer rotor extends axially to the reel;

and/or,

the outer end of the outer rotor extends radially to form a

flange; an outer end surface of the flange is provided
with at least one annular notch; an outer end of the
connecting member extends to the flange; an end
surface of the connecting member is correspondingly
provided with at least one annular lug boss, wherein the
end surface of the connecting member faces the flange;
and the at least one annular lug boss is inserted into the
at least one annular notch, wherein the outer end of the
connecting member and the outer end of the outer rotor
form the radial labyrinth seal.

8. A lawn care tool driven by a built-in outer rotor motor,
comprising a working part, a main shaft, a motor shaft and
an outer rotor motor, wherein

the main shaft is shaped as a hollow cylinder;

the motor shaft passes through the main shaft, and two

ends of the motor shaft extend out of the main shaft;

a first end of the main shaft is connected to the motor shaft

through a first bearing assembly;

the outer rotor motor is located in the main shaft, and the

outer rotor motor is adjacent to a second end of the
main shaft;

the outer rotor motor comprises a stator assembly, an

outer rotor and two end caps;

the stator assembly is fixedly connected to the motor

shaft, and the outer rotor is fixedly connected to the
main shaft;

the two end caps are integrally formed with the outer

rotor, and the two end caps are connected to the motor
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shaft through a second bearing assembly and a third
bearing assembly, respectively; and
the working part is fixed to an outer surface of the main
shaft.
9. The lawn care tool driven by the built-in outer rotor
motor according to claim 8, wherein
the working part is fixedly connected to the outer surface
of the main shaft; or,
the outer surface of the main shaft is spline-shaped, and
the working part is fixedly connected to the outer
surface of the main shaft through a spline.
10. The lawn care tool driven by the built-in outer rotor
motor according to claim 8, wherein
the working part is fixedly connected to the outer surface
of the main shaft at an interval through a spacer sleeve,
and a fixing sleeve is provided at two ends of the main
shaft.
11. The mowing cylinder cutter driven by the built-in
outer rotor motor according to claim 4, wherein
the motor compartment is a part of the reel;
the motor compartment is provided with an opening
facing outward;
the outer rotor motor is provided in the motor compart-
ment from the opening;
an end cap is provided on an outer side of the outer rotor
motor;
the end cap is integrally formed with the outer rotor, and
the end cap is matched with the motor compartment to
seal the outer rotor motor in the motor compartment;
a center of the end cap is provided with a bearing; and
the motor shaft is connected to and passes through the
bearing.
12. The lawn care tool driven by the built-in outer rotor
motor according to claim 9, wherein
the working part is fixedly connected to the outer surface
of the main shaft at an interval through a spacer sleeve,
and a fixing sleeve is provided at two ends of the main
shaft.



