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(54) CHAIN SAW

(57) A chain saw (100), comprising a housing (10),
a drive unit accommodated in the housing (10) and a
chain (20) driven by the drive unit, wherein the chain (20)
is provided on a guide plate (21) extending from the hous-
ing (10) outward along a first axis (L1), and the drive unit
rotates about a second axis (L2). The second axis (L2)
is located on the plane where the guide plate (21) is lo-
cated or parallel to the plane where the guide plate (21)
is located. The chain saw (100) comprises a front handle
(31), wherein one end (311) of the front handle (31) is

connected to the housing (10) and the other end (312)
comprises a free end. The drive unit comprises a motor
(50), which is located between the front handle (31) and
arear handle (30), and at least part of the motor (50) is
at the same height as the front handle (31). A battery
mounting portion (13) is formed on one side of the hous-
ing (10), and the motor (50) and the battery mounting
portion (13) essentially overlap in the direction of the first
axis (L1).
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Description
Technical Field

[0001] The present utility model relates to power tools,
and in particular to an electric-powered chain saw and
the layout of the main components thereof.

Background Art

[0002] Chainsaws are one of the most commonly used
power tools. An electric chain saw uses electricity as the
power source to drive a motor, which moves a chain with
cutting edges in a cyclic manner at a high speed for cut-
ting. With the development of rechargeable battery tech-
nology, cordless electric chain saws that use battery
packs as the power source have appeared on the market.
In order to meet the need of long-time operation, more
and more electric chain saws use large-capacity batter-
ies.

[0003] However, the motor, chain and other compo-
nents of an electric chain saw are usually heavy, a large-
capacity battery further increases the size and weight of
the electric chain saw, and the user may feel tired after
holding the electric chain saw for a long time, which re-
duces working efficiency and may cause safety issues.

Summary of the Utility Model

[0004] Targeting the above shortcomings in the prior
art, the present utility model provides an electric chain
saw with a compact structure and an ergonomic design
for improving user experience.

[0005] To achieve this, the present utility model pro-
vides a chain saw, comprising a housing, a drive unit
accommodated in the housing and a chain driven by the
drive unit, wherein the chain is provided on a guide plate
extending from the housing outward along a first axis,
the drive unit rotates about a second axis, and one end
of a front handle is connected to the housing and the
other end comprises a free end.

[0006] Further, the second axis is on the plane where
the guide plate is located or parallel to the plane where
the guide plate is located, and optionally the second axis
and the first axis form an angle. The angle ranges from
45° to 135°, preferably from 90° to 135°, and more pref-
erably from 90° to 110°.

[0007] Further, the chain saw further comprises a rear
handle, the drive unit comprises a motor, and the motor
is located between the front handle and the rear handle.
Preferably, atleast part of the motor is at the same height
as the front handle.

[0008] Further, the housing comprises an upper part
and a lower part, wherein the front handle protrudes from
the upper part, the guide plate protrudes from the lower
part, the rear handle connects the upper part and the
lower part, and at least part of the motor is located in the
upper part.
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[0009] Further, a battery mounting portion is formed
on the side of the housing. The motor and the battery
mounting portion essentially overlap in the direction of
the first axis.

[0010] Further, the rear handle extends along a third
axis. When viewed from above the chain saw, the first
axis is located on a first side of the third axis, the front
handle and the battery mounting portion are located on
a second side of the third axis, and the first side is oppo-
site to the second side.

[0011] Further, the distance between the outer surface
of the battery mounting portion and the third axis is great-
er than the distance between the first axis and the third
axis.

[0012] Further, the chain saw further comprises a bat-
tery that provides power to the motor. When viewed from
one side of the chain saw, the motor is located above the
battery, and preferably the front end of the battery is lo-
cated below the front handle, and the rear and of the
battery is located below the trigger of the rear handle.
Preferably, the section of the second axis extending
downward intersects with the battery.

[0013] Further, the inside of the front handle defines a
space for accommodating a tool, and the space can be
accessed from the free end of the front handle.

[0014] Further, the free end comprises a tool holder
used to hold a tool, the tool holder is detachably mounted
on the free end, and preferably a clamping portion is
formed at one end of the tool holder, which is used to
hold the head of a tool, and the tool holder defines a
through hole, through which the handle of a tool enters
the front handle.

[0015] Further, the chain saw further comprises a con-
trol unit used to control the drive unit. The control unit
comprises a circuit board, directly or indirectly mounted
at one end of the drive unit, and preferably the circuit
board and the drive unit are arranged coaxially.

[0016] Further, at least one of an air inlet and an air
outlet is formed on the housing. Air enters the housing
through the air inlet, cools the drive unit and the circuit
board, and is then discharged through the air outlet.

Brief Description of the Figures
[0017]

Figure 1 is a 3D view of the electric chain saw ac-
cording to one embodiment of the present utility mod-
el.

Figure 2 is another 3D view of the electric chain saw
according to one embodiment of the present utility
model.

Figure 3 is a side view of the electric chain saw ac-
cording to one embodiment of the present utility mod-
el.

Figure 4 is a top view of the chain saw according to
one embodiment of the present utility model.
Figure 5 is an exploded view of the front handle of
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the electric chain saw according to one embodiment
of the present utility model.

Figure 6 is another side view of the electric chain
saw according to one embodiment of the present
utility model.

Detailed Description of the Embodiments

[0018] The utility model will be further described below
in conjunction with the drawings and specific embodi-
ments. It should be noted that terms indicating directions
or positional relationships herein, such as "up", "down",
"left", "right", "transverse", "longitudinal", "inner", "outer",
"vertical", "horizontal", etc., are based only on the posi-
tions or positional relationships shown in the drawings,
and are used only for the convenience of describing the
utility model and simplifying the description. They do not
indicate or imply that the devices/elements referred to
must have a specific orientation or be constructed and
operated in a specific orientation. Therefore, they may
not be understood as limiting the utility model.

[0019] Figures 1 and 2 show an electric chain saw 100
according to one embodiment of the present utility model,
which comprises a housing 10, a working component ex-
tending outward from the housing 10, and a drive unit
arranged in the housing for driving the working compo-
nent, and a power supply device for providing electric
energy to the drive unit.

[0020] The working component of the electric chain
saw comprises a chain 20 and a guide plate 21. One end
of the guide plate 21 is supported in the housing 10, and
the other end extends out of the housing 10 along a first
axis L1. The chain 20 is sleeved on a sprocket (not shown
in the figure) and the guide plate 21 so as to be guided
along the edge of the guide plate. Saw blades are pro-
vided on the chain 20 for cutting. In order to adjust the
tension of the chain 20, the guide plate 21 is designed
to be able to move relative to the housing 10 along the
first axis L1. For the electric chain saw shown in Figures
1and 2, the user firstly uses a wrench to loosen the fixing
nut 22 on the cover plate 24, and then uses a screwdriver
to turn the screw 23 clockwise or counterclockwise to
move the guide plate 21 along the first axis L1, thereby
tensioning or loosening the chain 20.

[0021] The electric chain saw has a rear handle 30
(main handle) and a front handle 31 (auxiliary handle).
When operating the electric chain saw, the user may hold
the rear handle 30 and the front handle 31 with both hands
at the same time to obtain better stability during cutting.
In this embodiment, the housing 10 is an assembly of
two half shells, i.e., a left half and a right half, and com-
prises an upper part 11 and a lower part 12. The front
handle 31 is located on the upper part 11 and extends
to one side, and the chain 20 and the guide plate 21
protrude from the lower part 12. The rear handle 30 con-
nects the upper part 11 and the lower part 12. The front
handle 31 and/or the rear handle 30 may be independent
components mounted on the housing, or may be inte-

10

15

20

25

30

35

40

45

50

55

grally formed on the housing.

[0022] Figure 3 shows one side of the electric chain
saw, with the half shell on the side removed to show the
components inside the housing. In this embodiment, the
drive unit comprises a motor 50, which may be a brush-
less DC motor, a brushed DC motor, an AC motor, etc.
The motor 50 is controlled by a control unit, which can
control the starting or stopping of the motor 50 in re-
sponse to the user’s operation of the trigger 61.

[0023] Atleast partof the motor 50 of the electric chain
saw is located in the upper part 11 of the housing 10.
Figure 3 shows that the motor 50 is located between the
front handle 31 and the rear handle 30. Preferably, at
least part of the motor 50 is at the same height as the
front handle 31. This arrangement makes full use of the
internal space of the housing 10 and helps to reduce the
overall size of the electric chain saw. Figure 3 also shows
a motor holder 52, which encircles at least part of the
motor 50 and is supported by the housing 10, and is used
to fix the position of the motor 50. Optionally, a shock
absorber is provided between the motor 50 and the motor
holder 52 or between the motor holder 52 and the housing
10 to prevent damages due to the large amplitude of the
motor 50 rotating at a high speed.

[0024] The motor 50 drives the sprocket to rotate
through a transmission component. In this embodiment,
the transmission component comprises a reducing
mechanism and a transmission mechanism. The reduc-
ing mechanism is connected to the output shaft of the
motor to reduce the speed and increase the torque. The
transmission mechanism is connected to the output end
of the reducing mechanism and is used to transmit power
to the sprocket. The reducing mechanism may be a plan-
etary gear set 51 of at least one stage, or a gear set
formed by meshing multiple gears of different sizes. The
transmission mechanism may be bevel gears 53 and 54
or spur gears. It should be understood that the transmis-
sion component may comprise any mechanism that can
convert the rotational movement of the output shaft of
the motor to the rotational movement of the sprocket.
[0025] The motor 50 rotates about a second axis L2.
In some embodiments, viewed from one side of the elec-
tric chain saw, the second axis L2 is parallel to the first
axis L1. However, in the embodiment shown in Figure 3,
the second axis L2 is at an angle with respect to the first
axis L1. Preferably, the angle ranges between 45° and
135°, being, for example, 60°, 70°, 80°, 90°, 100°, 110°,
and 120°. More preferably, the angle is a right angle or
an obtuse angle, i.e., the angle ranges between 90° and
135°. In addition, if the angle is close to 90°, for example,
from 90° to 110°, it means that the motor 50 is positioned
essentially vertical in the housing, which allows the size
of the upper part 11 of the housing to be reduced in the
front-to-rear direction. In another aspect, the second axis
L2 is preferably located on the plane where the guide
plate 21 is located or parallel to the plane where the guide
plate 21 is located. It should be understood that the
above-mentioned parallelism does not mean being ex-
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actly parallel, but a range including being essentially par-
allel.

[0026] The power supply device of the electric chain
saw may be a battery 40 that allows charging for multiple
times, which is mounted on the battery mounting portion
13 located on one side of the housing 10. The battery
mounting part 13 is in a structure that fits the battery 40,
and comprises a cavity for receiving the insert of the bat-
tery, a guide rail for guiding the sliding of the battery, etc.
In the embodiment shown in Figure 1, the battery mount-
ing portion 13 is formed on one side of the lower part 12
of the housing 10. Viewed from the side, the motor 50
located in the upper part 11 of the housing 10 and the
battery mounting portion 13 located on the lower part 12
of the housing 10 at least partially overlap, preferably
essentially overlap, in the direction of the first axis L.
[0027] The battery may be a universal battery pack that
can be installed on other types of power tools and supply
power to them. In this embodiment, the battery is an 18V
lithium-ion battery pack. In other embodiments, the bat-
tery may have other nominal output voltages, for exam-
ple, 12V, 14V, 24V, 36V, 40V, etc. In an embodiment not
shown, the chain saw may also be a corded power tool,
which is connected to a power source through a wire.
[0028] Figure 4 is a top view of the electric chain saw,
which shows the relative positions of the front handle 31,
the rear handle 30, the battery 40, the chain 20, the guide
plate 21, and the battery mounting portion 13. For ease
of description, the central axis of the rear handle 30 is
defined as a third axis L3. Viewed from above, the first
axis L1 is located on a first side of the third axis L3, and
the front handle 31 is located on the opposite second
side of the third axis L3. Since the heavy components
such as the chain 20, the guide plate 21 and the trans-
mission system of the chain saw are all located on the
first side of the third axis L3, the centre of gravity of the
entire chain saw is biased to the first side of the third axis
L3, and as a result the user needs to apply extra force
when holding the chain saw to keep the chain saw bal-
anced. For this reason, in this embodiment, the battery
mounting portion 13 is provided on the second side of
the third axis L3. Preferably, the distance d2 between the
outer surface of the battery mounting portion 13 and the
third axis L3 is greater than the distance d1 between the
first axis L1 and the third axis L3. When the battery 40 is
installed, the distance d3 between the outer surface of
the battery 40 and the third axis L3 is smaller than the
distance d4 between the outermost end of the front han-
dle 31 and the third axis L3. In this way, after the battery
is installed, the centre of gravity of the entire chain saw
will be located near the third axis L3, making it easier and
more labour-saving for the user to control the chain saw.
Even when a large-capacity battery pack is installed, the
user can still feel the good balance of the chain saw.
[0029] Figure 5 shows the front handle 31, which is
essentially cylindrical and has a first end 311 connected
to the housing and an opposite second end 312. In this
embodiment, the second end 312 is a free end and is not
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connected to the housing. It should be understood that
the front handle may be in another shape, for example,
an L shape, U shape, etc. The front handle 31 is con-
structed to have a hollow space that can accommodate
atool 33. The user can take out the tool 33 from the front
handle 31 when necessary, and put the tool 33 back into
the front handle 31 after use. The tool can be taken out
through an opening formed on the outer surface of the
front handle, or by removing the front handle. In the em-
bodiment shown in Figure 5, an opening is formed at the
second end 312 of the front handle 31, and the user can
access the tool in the space and take it out through the
second end 312. The tool 33 may be a flat wrench, which
has a head 331 and a handle 332 and is used for loos-
ening or tightening a nut, for example, the fixing nut 22
on the cover plate 24 shown in Figure 2. In other embod-
iments, the tool may be a screwdriver, a safety key, a
lock key, etc., which can be used to implement some
operations of the electric chain saw, for example, ten-
sioning the chain, locking and unlocking, etc. In embod-
iments not shown, two or more tools can be accommo-
dated in the front handle. It is also conceivable that a
single tool may perform two or more functions. For ex-
ample, the two ends of a tool may be respectively a
wrench and a screwdriver.

[0030] Since an electric chain saw vibrates during op-
eration, in order to prevent the tool 33 from falling out of
the front handle 31, a tool holder 32 for holding the tool
33 may be provided in the front handle 31. The tool holder
32 shown in Figure 5 is mounted on the second end 312
of the front handle 31. A clamping portion 321 is formed
at one end of the tool holder 32 for clamping the head
331 of the tool 33. A positioning member, for example, a
longitudinally extending rib 322, is formed on the outer
wall of the tool holder 32, which fits a rib 313 formed on
the inner wall of the front handle 31 to position the tool
holder 32 at a predetermined position in the front handle
31.Itshould be understood that other forms of positioning
members are also feasible, as long as they can firmly fix
the tool holder on the front handle. The tool holder 32
also defines a through hole 323 so that the handle 332
of the tool 33 can go through the tool holder 32 and enter
the hollow space of the front handle 31.

[0031] If the user wants to replace the tool accommo-
dated in the front handle but the shape or size of the new
tool prevents it from being fixed to the tool holder 32, the
user can remove the current tool holder and then mount
another tool holder suitable for fixing the new tool on the
second end 312 of the front handle 31. In other words,
the tool holder itself can also be replaced to adapt to
different tools.

[0032] Withreferenceto Figure 3 again, itshows acon-
trol unit of the electric chain saw. In this embodiment, the
control unit is integrated into the drive unit. Specifically,
the circuit board 60 of the control unit is provided at one
end of the motor 50 and is located in the upper part 11
of the housing. It should be understood that the circuit
board 60 may be directly or indirectly mounted on or con-
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nected to one end of the motor by any means, for exam-
ple, connected by fasteners, fitted by clips, etc. Prefera-
bly, the circuit board 60 is designed to be in a shape
similar to the cross-sectional shape of the motor 50, for
example, an essentially round shape, and is arranged
coaxially with the motor 50. In this way, there is no need
to reserve an extra space in the housing 10 for the circuit
board, thereby further reducing the size of the housing.
In embodiments not shown, the control unit may be ar-
ranged on one side of the motor 50, in the rear handle
30, or in the lower part 12 of the housing at a position
close to the battery mounting portion 13.

[0033] In addition to reducing the size to make the lay-
out of the components in the housing more compact, an-
other advantage of integrating the control unit into the
drive unit is to improve heat dissipation efficiency, be-
cause the motor and the circuit board can be cooled to-
gether. An air inlet and an air outlet are formed on the
housing of the electric chain saw. The air enters the hous-
ing from the air inlet, flows through the motor to cool it,
and is then discharged through the air outlet. Since the
circuitboard is placed at one end of the motor, the cooling
air flowing into or out of the motor will also cool the circuit
board. Preferably, at least one of the air inlet and the air
outlet is provided on the upper part of the housing. In
order to accelerate the air flow, a fan may be installed in
the housing close to the airinlet or the air outletto facilitate
drawing or discharging air to or from the housing. In ad-
dition, a radiator may be installed between the circuit
board and the motor to further improve heat dissipation
efficiency.

[0034] Figure 6 is a side view of the electric chain saw
with the battery 40 installed, wherein the upper part of
the housing is removed to show the motor 50. Viewed
from the side, the motor 50 is located above the battery
40, and the section of the rotation axis L2 of the motor
50 extending downward intersects with the battery 40. In
this embodiment, the front end 41 of the battery 40 is
located below the front handle 31, and the rear end 42
is located below the trigger 61 on the rear handle 30.
With this arrangement, the vertical plane P1 where the
centre of gravity G1 of the motor 50 is located is close to
the vertical plane P2 where the centre of gravity G2 of
the battery 40 is located, and the two vertical planes P1
and P2 are both located between the front handle 31 and
the rear handle 30.

[0035] In view of the above, the present utility model
has improved the layout of the main components in an
electric chain saw, especially the motor, battery, handle
and control unit. In one aspect, the electric chain saw
according to the present utility model has a smaller hous-
ing than conventional designs. In another aspect, the
electric chain saw according to the present utility model
optimizes the weightdistribution of the main components,
so that the user can operate the chain saw more stably
and effortlessly, especially with both hands holding the
front and rear handles of the chain saw at the same time.
[0036] While the present utility model has been de-
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scribed in detail above with only certain embodiments, it
should be understood that the present utility model is not
limited to these disclosed embodiments. Those skilled in
the art can envisage other embodiments that conform to
the spirit and scope of the present utility model, including
changes in quantities of components, alterations, substi-
tutions or equivalent arrangements, and all such embod-
iments shall fall within the scope of the present utility
model.

Claims

1. A chain saw, comprising a housing, a drive unit ac-
commodated in the housing and a chain driven by
the drive unit, wherein the chain is provided on a
guide plate extending from the housing outward
along a first axis, and the drive unit rotates about a
second axis, and wherein,
the chain saw further comprises a front handle,
wherein one end of the front handle is connected to
the housing and the other end comprises a free end.

2. The chain saw as claimed in claim 1, wherein the
second axis is on the plane where the guide plate is
located or parallel to the plane where the guide plate
is located, and optionally the second axis and the
first axis form an angle.

3. The chain saw as claimed in claim 2, wherein the
angle ranges from 45°to 135°, preferably from 90°
to 135°, and more preferably from 90° to 110°.

4. The chain saw as claimed in any of the preceding
claims, wherein the chain saw further comprises a
rear handle, the drive unit comprises a motor, and
the motor is located between the front handle and
the rear handle.

5. The chain saw as claimed in claim 4, wherein at least
part of the motor is at the same height as the front
handle.

6. The chain saw as claimed in claim 4 or 5, wherein
the housing comprises an upper part and a lower
part, wherein the front handle protrudes from the up-
per part, the guide plate protrudes from the lower
part, the rear handle connects the upper part and
the lower part, and at least part of the motoris located
in the upper part.

7. The chain saw as claimed in any of the preceding
claims, wherein a battery mounting portion is formed
on one side of the housing.

8. The chain saw as claimed in claim 7, wherein the
motor and the battery mounting portion essentially
overlap in the direction of the first axis.
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The chain saw as claimed in claim 7 or 8, wherein
the rear handle extends along a third axis, when
viewed from above the chain saw, the first axis is
located on afirst side of the third axis, the fronthandle
and the battery mounting portion are located on a
second side of the third axis, and the first side is
opposite to the second side.

The chain saw as claimed in claim 9, wherein the
distance between the outer surface of the battery
mounting portion and the third axis is greater than
the distance between the first axis and the third axis.

The chain saw as claimed in any of claims 4 to 6,
wherein the chain saw further comprises a battery
that provides power to the motor, when viewed from
one side of the chain saw, the motoris located above
the battery, preferably the front end of the battery is
located below the front handle, the rear and of the
batteryislocated below the trigger of the rear handle,
and preferably the section of the second axis extend-
ing downward intersects with the battery.

The chain saw as claimed in any of the preceding
claims, wherein the inside of the front handle defines
a space for accommodating a tool, and the space
can be accessed from the free end of the front han-
dle.

The chain saw as claimed in claim 12, wherein the
free end comprises a tool holder used to hold a tool,
the tool holder is detachably mounted on the free
end, and preferably a clamping portion is formed at
one end of the tool holder, which is used to hold the
head of a tool, and the tool holder defines a through
hole, through which the handle of a tool enters the
front handle.

The chain saw as claimed in any of the preceding
claims, wherein the chain saw further comprises a
control unit used to control the drive unit, wherein
the control unit comprises a circuit board, directly or
indirectly mounted at one end of the drive unit, and
preferably the circuit board and the drive unit are
arranged coaxially.

The chain saw as claimed in claim 14, wherein at
least one of an air inlet and an air outlet is formed
on the housing, wherein air enters the housing
through the air inlet, cools the drive unit and the cir-
cuit board, and is then discharged through the air
outlet.
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