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(67)  The present invention relates to a handheld
high-pressure cleaning machine, including: a main ma-
chine housing, allowing detachable attachment of a bat-
tery pack, where the main machine housing includes a
main body portion; a liquid outlet, provided in the main
machine housing, and configured to discharge a cleaning
liquid; a first handle, mounted or integrally formed on the
main machine housing, and disposed at an end away
from the liquid outlet; a motor; and a pump, driven by the
motor to output the cleaning liquid, where a battery pack
mounting portion includes a first battery pack mounting

portion and a second battery pack mounting portion, and
the battery packincludes afirst battery pack and a second
battery pack; and the first battery pack mounting portion
and the second battery pack mounting portion are re-
spectively disposed on left and right sides of a middle
plane in a manner that a distance W2 between a leftmost
edge of thefirst battery pack mounting portion and a right-
most edge of the second battery pack mounting portion
in the transverse direction is not greater than a width W1
of the main body portion in the transverse direction.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to:

Chinese Patent Application No. 201810743756.3,
entitted "HANDHELD HIGH-PRESSURE CLEAN-
ING MACHINE" and filed on July 9, 2018;

Chinese Patent Application No. 201910247328.6,
entitied "HANDHELD HIGH-PRESSURE CLEAN-
ING MACHINE" and filed on March 29, 2019;

Chinese Patent Application No. 201810742000.7,
entited "HANDHELD HIGH-PRESSURE CLEAN-
ING MACHINE" and filed on July 9, 2018;

Chinese Patent Application No. 201910279910.0,
entited "HANDHELD HIGH-PRESSURE CLEAN-
ING MACHINE" and filed on April 9, 2019; and

Chinese Patent Application No. 201810747334.3,
entited "HANDHELD HIGH-PRESSURE CLEAN-
ING MACHINE AND CLEANING DEVICE" and filed
on July 9, 2018.

[0002] All contentthereofis incorporated herein by ref-
erence in their entireties.

BACKGROUND
Technical Field

[0003] Embodiments of the present disclosure relate
to a handheld high-pressure cleaning machine, and in
particular, to the position of a battery pack mounting por-
tion of a handheld high-pressure cleaning machine.

Related Art

[0004] A cleaning device is configured to clean stains
such as muds, oil stains, leaves, and dust on the surface
of an object by using water pressure. There are a variety
of cleaning devices. One common cleaning device is a
seat-type cleaning machine. However, the seat-type
cleaning machine is poorly portable and can only be used
in very limited scenarios and places. A user cannot per-
form cleaning anytime and anywhere.

[0005] Tomeetrequirementsthatthe usercan perform
cleaning conveniently and carry the cleaning machine
easily at home or outdoors, currently, a handheld high-
pressure cleaning machine powered by a direct current
battery pack is commercially available. However, the
high-pressure cleaning machine configured with a single
battery pack has some problems. On one hand, the ca-
pacity of the battery pack is insufficient. On the other
hand, other functional components matching the single
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battery pack cannot provide relatively high water flow and
water outlet pressure. As a result, the cleaning perform-
ance of the cleaning machine cannot meet the require-
ments of the user.

[0006] Therefore, it is necessary to provide a novel
handheld high-pressure cleaning machine, to resolve the
foregoing problems.

SUMMARY

[0007] To overcome disadvantages in the prior art, a
problem to be resolved by embodiments of the present
disclosure is to provide a handheld high-pressure clean-
ing machine with high power supply.

[0008] A technical solution used by the embodiments
of the present disclosure to resolve the problem of the
prior art is to provide a handheld high-pressure cleaning
machine, including: a main machine housing, mounted
or integrally formed with a battery pack mounting portion,
where the battery pack mounting portion is configured to
allow detachable attachment of a battery pack; a liquid
outlet, disposed at a free end of the main machine hous-
ing; a first handle, to be held by an operator, where the
first handle is mounted or integrally formed on the main
machine housing and is disposed at an end away from
the liquid outlet; a motor, disposed in the main machine
housing, where the battery pack is capable of supplying
power to the motor, to supply a driving force for the hand-
held high-pressure cleaning machine to operate; and a
pump, driven by the motor to output a cleaning liquid,
where

the battery pack mounting portion includes a first battery
pack mounting portion and a second battery pack mount-
ing portion, and the battery pack includes a first battery
pack connected to the first battery pack mounting portion
and a second battery pack connected to the second bat-
tery pack mounting portion; the center of gravity G of the
handheld high-pressure cleaning machine is located be-
tween the first handle and the liquid outlet, so that the
first battery pack and the second battery pack are con-
figured between the liquid outlet and the first handle in a
manner that a ratio Q of a distance F between the center
of the first handle and the center of gravity G of the hand-
held high-pressure cleaning machine to a distance H be-
tween the center of gravity G of the handheld high-pres-
sure cleaning machine and the liquid outlet in the longi-
tudinal direction is less than 1.

[0009] Inanimplementation, the ratio Q is greater than
or equal to 30% and less than or equal to 80%.

[0010] In an implementation, the main machine hous-
ing includes a main body portion, the motor and the pump
are both located in the main body portion, the main body
portion and the first handle cooperate with each other to
form a mounting space, and the two battery pack mount-
ing portions are both located in the mounting space.
[0011] In an implementation, the main machine hous-
ing further includes a liquid outlet pipe, the liquid outlet
pipe is disposed on a side of the main body portion that
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is away from the first handle, and the liquid outlet is dis-
posed at a free end of the liquid outlet pipe.

[0012] In an implementation, the handheld high-pres-
sure cleaning machine includes a liquid inlet joint provid-
ed with a liquid inlet, the liquid inlet is in communication
with the pump, and the first battery pack and the second
battery pack are disposed between the liquid inlet joint
and the first handle and located below the main body
portion.

[0013] In an implementation, the first handle is closer
to the two battery pack mounting portions than the liquid
outlet.

[0014] Inanimplementation, the motor, the first battery
pack, and the second battery pack form an energy com-
ponent, and in the longitudinal direction, and the energy
componentis placed on arelatively rear side of the hand-
held high-pressure cleaning machine.

[0015] In view of this, one of the objectives of the em-
bodiments of the present disclosure is to provide a hand-
held high-pressure cleaning machine with high power
supply.

[0016] To achieve the foregoing objective, a technical
solution used by the embodiments of the present disclo-
sure is to provide a handheld high-pressure cleaning ma-
chine, including: a main machine housing, mounted or
integrally formed with a battery pack mounting portion,
where the battery pack mounting portion is configured to
allow detachable attachment of a battery pack; a liquid
outlet, provided in the main machine housing; a first han-
dle, to be held by an operator, where the first handle is
mounted or integrally formed on the main machine hous-
ing and is disposed at an end away from the liquid outlet;
a motor, disposed in the main machine housing, where
the battery pack is capable of supplying power to the
motor, to supply a driving force for the handheld high-
pressure cleaning machine to operate; and a pump, driv-
en by the motor to output a cleaning liquid, where the
battery pack mounting portion includes a first battery
pack mounting portion and a second battery pack mount-
ing portion, the battery pack includes a first battery pack
connected to the first battery pack mounting portion and
a second battery pack connected to the second battery
pack mounting portion, and the first battery pack mount-
ing portion and the second battery pack mounting portion
are configured in a manner that the first battery pack and
the second battery pack can be respectively disposed on
left and right sides of the main machine housing.
[0017] In an implementation, the main machine hous-
ing includes a main body portion, the motor and the pump
are both located in the main body portion, the main body
portion is provided with a middle plane, and the main
body portion is disposed approximately symmetrically
about the middle plane.

[0018] In an implementation, the first battery pack
mounting portion and the second battery pack mounting
portion are symmetrical about the middle plane.

[0019] In an implementation, the two battery pack
mounting portions are disposed in parallel on left and
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right sides of the middle plane in a mannerthat adistance
W2 between a leftmost edge of the first battery pack
mounting portion and a rightmost edge of the second
battery pack mounting portion in the transverse direction
is not greater than a width W1 of the main body portion
in the transverse direction.

[0020] In animplementation, the first battery pack and
the second battery pack are slidably attached to corre-
sponding battery pack mounting portions respectively,
and directions of slidable attachment of the first battery
pack and the second battery pack are the same.

[0021] In an implementation, each of the first battery
pack mounting portion and the second battery pack
mounting portion is provided with an opening for slidable
attachment of a corresponding battery pack, and the
opening is provided facing downward.

[0022] To overcome disadvantages in the prior art, a
problem to be resolved by embodiments of the present
disclosure is to provide a handheld high-pressure clean-
ing machine with high power supply.

[0023] A technical solution used by the embodiments
of the present disclosure to resolve the problem of the
prior art is to provide a handheld high-pressure cleaning
machine, including: a main machine housing, mounted
or integrally formed with a battery pack mounting portion,
where the battery pack mounting portion is configured to
allow detachable attachment of a battery pack; a liquid
outlet, provided in the main machine housing; a first han-
dle, to be held by an operator, where the first handle is
mounted or integrally formed on the main machine hous-
ing and is disposed at an end away from the liquid outlet;
a motor, disposed in the main machine housing, where
the battery pack is capable of supplying power to the
motor, to supply a driving force for the handheld high-
pressure cleaning machine to operate; and a pump, driv-
en by the motor to output a cleaning liquid, where

the battery pack mounting portion includes a first battery
pack mounting portion and a second battery pack mount-
ing portion, and the battery pack includes a first battery
pack connected to the first battery pack mounting portion
and a second battery pack connected to the second bat-
tery pack mounting portion;

the handheld high-pressure cleaning machine further in-
cludes a second handle, and the second handle cooper-
ates with the first handle to implement two-hand opera-
tion of the handheld high-pressure cleaning machine;
and

the center of gravity G of the handheld high-pressure
cleaning machine is located between the first handle and
the second handle, so that the first battery pack and the
second battery pack are configured between the firsthan-
dle and the second handle in a manner that a ratio K of
adistance D between the center of gravity G of the hand-
held high-pressure cleaning machine and the center of
the first handle to a straight-line distance L between the
center of the first handle and the center of the second
handle is within a range of greater than or equal to 35%
and less than 50% in the longitudinal direction.
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[0024] In animplementation, the first battery pack and
the second battery pack are configured between the first
handle and the second handle in a manner that the ratio
K of the distance D between the center of gravity G of
the handheld high-pressure cleaning machine and the
center of the first handle to the straight-line distance L
between the center of the first handle and the center of
the second handle is within a range of greater than or
equal to 35% and less than or equal to 45% in the longi-
tudinal direction.

[0025] In animplementation, the second handle is dis-
posed closer to the liquid outlet than the first handle.
[0026] In an implementation, the first battery pack is
inserted into the first battery pack mounting portion in a
manner that the center of gravity G1 of the first battery
pack is located between the center of gravity G of the
handheld high-pressure cleaning machine and the center
of the first handle in the longitudinal direction.

[0027] In an implementation, the second battery pack
is inserted in the second battery pack mounting portion
in a manner that the center of gravity G2 of the second
battery pack is located between the center of gravity G
of the handheld high-pressure cleaning machine and the
center of the first handle in the longitudinal direction.
[0028] To overcome disadvantages in the prior art, a
problem to be resolved by embodiments of the present
disclosure is to provide a handheld high-pressure clean-
ing machine with high power supply.

[0029] A technical solution used by the embodiments
of the present disclosure to resolve the problem of the
prior art is to provide a handheld high-pressure cleaning
machine, including: a main machine housing, mounted
orintegrally formed with a battery pack mounting portion,
where the battery pack mounting portion is configured to
allow detachable attachment of a battery pack; a liquid
outlet, provided in the main machine housing; a first han-
dle, to be held by an operator, where the first handle is
mounted or integrally formed on the main machine hous-
ing and is disposed at an end away from the liquid outlet;
a motor, disposed in the main machine housing, where
the battery pack is capable of supplying power to the
motor, to supply a driving force for the handheld high-
pressure cleaning machine to operate; and a pump, driv-
en by the motor to output a cleaning liquid, where the
battery pack mounting portion includes a first battery
pack mounting portion and a second battery pack mount-
ing portion, and the battery pack includes a first battery
pack connected to the first battery pack mounting portion
and a second battery pack connected to the second bat-
tery pack mounting portion; and

the positions of the first battery pack mounting portion
and the second battery pack mounting portion are con-
figured to enable lower surfaces of the two battery packs
to be located in the same plane when the two battery
packs are mounted on corresponding battery pack
mounting portions.

[0030] To overcome disadvantages in the prior art, a
problem to be resolved by embodiments of the present
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disclosure is to provide a handheld high-pressure clean-
ing machine with high power supply.

[0031] In an implementation, the main machine hous-
ing includes a main body portion, the motor and the pump
are both located in the main body portion, the main body
portion is provided with a middle plane, the main body
portion is disposed approximately symmetrically about
the middle plane, and the first battery pack mounting por-
tion and the second battery pack mounting portion both
extend across the middle plane in the transverse direc-
tion.

[0032] In an implementation, the first battery pack
mounting portion and the second battery pack mounting
portion are arranged in a row in the longitudinal direction,
to enable one of the first battery pack mounting portion
and the second battery pack mounting portion to be con-
structed to be closer to the liquid outlet than the other.
[0033] To overcome disadvantages in the prior art, a
problem to be resolved by embodiments of the present
disclosure is to provide a handheld high-pressure clean-
ing machine with high power supply.

[0034] A technical solution used by the embodiments
of the present disclosure to resolve the problem of the
prior art is to provide a handheld high-pressure cleaning
machine, including: a main machine housing, mounted
or integrally formed with a battery pack mounting portion,
where the battery pack mounting portion is configured to
allow detachable attachment of a battery pack; a liquid
outlet, provided in the main machine housing; a first han-
dle, to be held by an operator, where the first handle is
mounted or integrally formed on the main machine hous-
ing and is disposed at an end away from the liquid outlet;
a motor, disposed in the main machine housing, where
the battery pack is capable of supplying power to the
motor, to supply a driving force for the handheld high-
pressure cleaning machine to operate; and a pump, driv-
en by the motor to output a cleaning liquid, where the
battery pack mounting portion includes a first battery
pack mounting portion and a second battery pack mount-
ing portion, and the battery pack includes a first battery
pack connected to the first battery pack mounting portion
and a second battery pack connected to the second bat-
tery pack mounting portion; and the first battery pack
mounting portion and the second battery pack mounting
portion are constructed in a manner that a ratio C of a
distance A between the combined center of gravity GO
of the first battery pack and the second battery pack and
the center of the first handle to a distance B between the
combined center of gravity GO and the liquid outletis less
than 1.

[0035] To overcome disadvantages in the prior art, a
problem to be resolved by embodiments of the present
disclosure is to provide a handheld high-pressure clean-
ing machine with high power supply.

[0036] A technical solution used by the embodiments
of the present disclosure to resolve the problem of the
prior art is to provide a handheld high-pressure cleaning
machine, including: a main machine housing, mounted
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orintegrally formed with a battery pack mounting portion,
where the battery pack mounting portion is configured to
allow detachable attachment of a battery pack; a liquid
outlet, provided in the main machine housing; a first han-
dle, to be held by an operator, where the first handle is
mounted or integrally formed on the main machine hous-
ing and is disposed at an end away from the liquid outlet;
a motor, disposed in the main machine housing, where
the battery pack is capable of supplying power to the
motor, to supply a driving force for the handheld high-
pressure cleaning machine to operate; and a pump, driv-
en by the motor to output a cleaning liquid, where the
battery pack mounting portion includes a first battery
pack mounting portion and a second battery pack mount-
ing portion, and the first battery pack mounting portion is
constructed to be closer to the liquid outlet than the sec-
ond battery pack mounting portion.

[0037] To overcome disadvantages in the prior art, a
problem to be resolved by embodiments of the present
disclosure is to provide a handheld high-pressure clean-
ing machine with high power supply.

[0038] A technical solution used by the embodiments
of the present disclosure to resolve the problem of the
prior art is to provide a handheld high-pressure cleaning
machine, including: a main machine housing, mounted
orintegrally formed with a battery pack mounting portion,
where the battery pack mounting portion is configured to
allow detachable attachment of a battery pack; a liquid
outlet pipe, disposed on the main machine housing; a
first handle, to be held by an operator, where the first
handle is mounted or integrally formed on the main ma-
chine housing and is disposed at an end away from the
liquid outlet; amotor, disposed in the main machine hous-
ing, where the battery pack is capable of supplying power
to the motor, to supply a driving force for the handheld
high-pressure cleaning machine to operate; and a pump,
driven by the motor to output a cleaning liquid, where the
battery pack mounting portion includes a first battery
pack mounting portion and a second battery pack mount-
ing portion, and the battery pack includes a first battery
pack and a second battery pack respectively connected
to the first battery pack mounting portion and the second
battery pack mounting portion; and the handheld high-
pressure cleaning machine is supported on a support
plane by the liquid outlet piped, the first and the second
battery packs; a part, in contact with the support plane,
of the liquid outlet pipe is defined as a first support point;
apart, in contact with the support plane, of the first battery
pack is defined as a second support point;

a part, in contact with the support plane, of the second
battery pack is defined as a third support point, the first
support point, the second support point, and the third
support point are connected end to end to form a triangle,
andinthe transverse direction, a projection G’ of the cent-
er of gravity G of the handheld high-pressure cleaning
machine on a triangular plane Z is located on a perpen-
dicular line of the triangle, or the two battery packs are
mounted on corresponding battery pack mounting por-
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tions in a manner that a size range in which the projection
G’ deviates leftward or rightward from the perpendicular
line of the triangle is not greater than a half of the size of
a line segment formed by connecting the second support
point and the third support point.

[0039] Inone of the implementations, the projection G’
of the center of gravity G of the handheld high-pressure
cleaning machine on the triangular plane Z is located in
a region formed by the triangle.

[0040] In an implementation, the triangular plane Z in-
cludes a perpendicular line drawn through the first sup-
port point U to an opposite side of the first support point
U, and the projection G’ of the center of gravity G of the
handheld high-pressure cleaning machine on the trian-
gular plane Z is located on the perpendicular line, or the
first battery pack and the second battery pack are mount-
ed on corresponding battery pack mounting portions in
a manner that a ratio of a size that the projection G’ de-
viates leftward or rightward from the perpendicular line
to the size of a line segment formed by connecting the
second support point and the third support point is 0.55
to 0.9.

[0041] To overcome disadvantages in the prior art, a
problem to be resolved by embodiments of the present
disclosure is to provide a handheld high-pressure clean-
ing machine, including: a main machine housing, includ-
ing a first handle for holding, a main body portion that is
disposed at an angle from the first handle, a liquid inlet
joint for a liquid to enter, and a liquid outlet portion for a
liquid to be sprayed outward; a battery pack mounting
portion, mounted or integrally formed on the main ma-
chine housing, where the battery pack mounting portion
is configured to allow detachable connection of a battery
pack; and functional components, including a motor dis-
posed in the main body portion and a pump driven by the
motor to transport a liquid outward, where the battery
pack mounting portion includes a first battery pack
mounting portion and a second battery pack mounting
portion, the first battery pack mounting portion and the
second battery pack mounting portion are respectively
configured on left and right sides of the main machine
housing, and a maximum distance w2 between outer-
most edges of the first battery pack mounting portion and
the second battery pack mounting portion in the trans-
verse direction is not greater than a maximum width w1
of the main body portion in the transverse direction.
[0042] In an implementation, each of the first battery
pack mounting portion and the second battery pack
mounting portion is provided with an opening for slidable
attachment of a corresponding battery pack, and the
opening is provided facing downward.

[0043] In an implementation, each of the first battery
pack mounting portion and the second battery pack
mounting portion is provided with two parallel mounting
guide rails, and the corresponding battery packs are sl-
idably attached from bottom to top to the first battery pack
mounting portion and the second battery pack mounting
portion along the mounting guide rails in an extending
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direction of the mounting guide rail.

[0044] In an implementation, the first handle includes
a holding portion, and an extending direction of each
mounting guide rail is approximately parallel to an ex-
tending direction of the holding portion.

[0045] In an implementation, the main body portion is
provided with a middle plane, the main body portion is
disposed approximately symmetrically about the middle
plane, and the first battery pack mounting portion and
the second battery pack mounting portion are symmet-
rical about the middle plane.

[0046] In a preferred implementation, the center of
gravity of the handheld high-pressure cleaning machine
is within a range of 1 to 1.5 times the width of the holding
portion of the handle on the left or right side of the middle
plane.

[0047] Inanimplementation, the battery pack includes
a first battery pack adapted to be connected to the first
battery pack mounting portion and a second battery pack
adapted to be connected to the second battery pack
mounting portion, where the first battery pack and the
second battery pack are specifically a group of battery
packs with the same specifications, and the group of bat-
tery packs is capable of being used together to supply
power to the motor.

[0048] In an implementation, when the first battery
pack and the second battery pack are mounted on the
firstbattery pack mounting portion and the second battery
pack mounting portion respectively, the handheld high-
pressure cleaning machine is capable of being stably
supported on a horizontal plane by using lower ends of
the first battery pack and the second battery pack and
the liquid outlet portion as support points.

[0049] In an implementation, when the first battery
pack and the second battery pack are mounted on the
firstbattery pack mounting portion and the second battery
pack mounting portion respectively, a range of a width
by which the handheld high-pressure cleaning machine
increases in the left direction or right direction is 17 mm
to 47 mm.

[0050] In an implementation, when the first battery
pack and the second battery pack are mounted on the
firstbattery pack mounting portion and the second battery
pack mounting portion respectively, a range of a ratio of
a maximum width w3 of the first battery pack and the
second battery pack in the transverse direction to a max-
imum width w1 of the main body portion in the transverse
direction is 1.2 to 2.

[0051] Inanimplementation,the mainbody portionand
the first handle cooperate with each other to form a
mounting space, and the first battery pack mounting por-
tion and the second battery pack mounting portion are
both located in the mounting space.

[0052] In a preferred implementation, the first battery
pack mounting portion and the second battery pack
mounting portion are located between the first handle
and the liquid inlet joint in the longitudinal direction.
[0053] Inapreferred embodiment, the first battery pack
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mounting portion is provided with a first accommodation
portion, and the second battery pack mounting portion
includes a second accommodation portion, where the
first accommodation portion and the second accommo-
dation portion are joined to form a sole portion, and the
sole portion includes a hollow mounting cavity configured
to mount a control component.

[0054] The present invention further provides a hand-
held high-pressure cleaning machine, including: a main
machine housing, including a handle for holding, a main
body portion that is disposed at an angle from the first
handle, a liquid inlet joint for a liquid to enter, and a liquid
outlet portion for a liquid to be sprayed outward; a battery
pack mounting portion, mounted or integrally formed on
the main machine housing; a battery pack, configured to
be detachably connected to the battery pack mounting
portion; and functional components, including a motor
disposed in the main body portion and a pump driven by
the motor to transport a liquid outward, where

the battery pack mounting portion includes a first battery
pack mounting portion and a second battery pack mount-
ing portion, and the battery pack includes a first battery
pack adapted to be connected to the first battery pack
mounting portion and a second battery pack adapted to
be connected to the second battery pack mounting por-
tion; the first battery pack mounting portion and the sec-
ond battery pack mounting portion are respectively con-
figured on left and right sides of the main machine hous-
ing; and a maximum distance w2 between outermost
edges of the first battery pack mounting portion and the
second battery pack mounting portion in the transverse
direction is not greater than a maximum width w1 of the
main body portion in the transverse direction.

[0055] The present invention further provides a hand-
held high-pressure cleaning machine, including: a main
machine housing and a pump disposed in the main ma-
chine housing; and a motor, disposed in the main ma-
chine housing, and configured to drive the pump to work.
The handheld high-pressure cleaning machine furtherin-
cludes: a liquid outlet, provided in the main machine
housing; a first handle, disposed on the main machine
housing at a position away from the liquid outlet; and a
second handle, disposed on the main machine housing
at a position close to the liquid outlet.

[0056] In an implementation, the main machine hous-
ing includes a liquid outlet pipe, where the liquid outlet is
disposed at a free end of the liquid outlet pipe; and the
second handle is sleeved outside the liquid outlet pipe
and is disposed coaxially with the liquid outlet pipe.
[0057] In an implementation, the main machine hous-
ing includes a liquid outlet pipe, where the liquid outlet is
disposed at a free end of the liquid outlet pipe; and

the second handle is connected to the outside of the liquid
outlet pipe, and the second handle and the liquid outlet
pipe are disposed at an angle, where a value range of
the angle a is 0° < a < 180°; and

a preferred angle is: o = 90°.

[0058] Inanimplementation, the position of the second



11 EP 3 821 990 A1 12

handle may be adjusted in an axial direction of the liquid
outlet pipe.

[0059] In an implementation, the center of gravity of
the handheld high-pressure cleaning machine is located
between the first handle and the second handle.

[0060] In an implementation, a value range of a dis-
tance L between the center of the first handle and the
center of the second handle is 200 mm < L <400 mm,
where a preferred value of L is 200 mm, 220 mm, 240
mm, 260 mm, 280 mm, 300 mm, 320 mm, 340 mm, 360
mm, 380 mm or 400 mm.

[0061] Inanimplementation, holding regions of the first
handle and/or the second handle have lengths not less
than 100 mm.

[0062] Inanimplementation, the holding regions of the
first handle and/or the second handle are provided with
rubber coating, where a preferred material of rubber coat-
ing is TPE.

[0063] Inanimplementation, the holding regions of the
first handle and/or the second handle are provided with
skidproof stripes.

[0064] In an implementation, the first handle is dis-
posed in a gun barrel form or a cross rod form relative to
the main body portion.

[0065] Compared with the prior art, the present inven-
tion at least has the following beneficial effects:

1. The function of a large-capacity battery pack may
be implemented by using two battery packs without
redesigning a large-capacity battery pack matching
the high-pressure cleaning machine. Thatis, the high
power supply of the handheld high-pressure clean-
ing machine is implemented without changing a bat-
tery pack platform used for an existing tool, thereby
improving a cleaning capability.

2. The battery pack is compatible with other direct
current tools, to implement resource sharing.

3. An arrangement form of double handles facilitates
holding by an operator with less effort, thereby ef-
fectively reducing arm fatigue during one-hand op-
eration of the operator and improving the work ex-
perience of the operator.

BRIEF DESCRIPTION OF THE DRAWINGS

[0066]
FIG. 1 is a three-dimensional schematic diagram of
a handheld high-pressure cleaning machine without
mounting a battery pack according to an embodi-

ment of the present disclosure.

FIG. 2 is a front view of the handheld high-pressure
cleaning machine shown in FIG. 1.

FIG. 3 is a rear view of the handheld high-pressure
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cleaning machine shown in FIG. 1.

FIG.4is abottom view ofthe handheld high-pressure
cleaning machine shown in FIG. 1.

FIG. 5 is a top view of the handheld high-pressure
cleaning machine shown in FIG. 1.

FIG. 6 is a three-dimensional schematic diagram of
a first implementation of joining a battery pack to the
handheld high-pressure cleaning machine shown in
FIG. 1.

FIG.7isarear view after the handheld high-pressure
cleaning machine is joined to the battery pack shown
in FIG. 6.

FIG. 8 is a front view after the handheld high-pres-
sure cleaning machine is joined to the battery pack
shown in FIG. 6.

FIG. 9 is a three-dimensional schematic diagram of
a second implementation of joining a battery pack to
the handheld high-pressure cleaning machine.

FIG. 10 is a top view after the handheld high-pres-
sure cleaning machine is joined to the battery pack
shown in FIG. 9.

FIG. 11 is a three-dimensional schematic diagram
of a third implementation of joining a battery pack to
the handheld high-pressure cleaning machine.

FIG. 12 is a three-dimensional schematic diagram
of changing a joining angle in the implementation of
joining a battery pack to the handheld high-pressure
cleaning machine shown in FIG. 11.

FIG. 13 is a top view after the handheld high-pres-
sure cleaning machine is joined to the battery pack
shown in FIG. 12.

FIG. 14 is a three-dimensional schematic diagram
of a fourth implementation of joining a battery pack
to the handheld high-pressure cleaning machine.

FIG. 15 is a three-dimensional schematic diagram
of another angle after the handheld high-pressure
cleaning machine is joined to the battery pack shown
in FIG. 14.

FIG. 16 is a three-dimensional schematic diagram
after the handheld high-pressure cleaning machine
shownin FIG. 1is connected to along-gun spray rod.

FIG. 17 is a three-dimensional schematic diagram
after the handheld high-pressure cleaning machine
shown in FIG. 1 is connected to a short gun.
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FIG. 18 is a schematic diagram of an operation after
a user holds a handheld high-pressure cleaning ma-
chine.

FIG. 19is a schematic diagram of an implementation
of arranging a second handle of a handheld high-
pressure cleaning machine.

FIG. 20 is a schematic diagram of a specific structure
of the second handle in FIG. 19.

FIG. 21 is a three-dimensional schematic diagram
of a sixth implementation of joining a battery pack to
the handheld high-pressure cleaning machine.

FIG. 22 is a top view after the handheld high-pres-
sure cleaning machine is joined to the battery pack
shown in FIG. 21.

FIG. 23 is a three-dimensional schematic diagram
of a seventh implementation of joining a battery pack
to the handheld high-pressure cleaning machine.

FIG. 24 is a top view after the handheld high-pres-
sure cleaning machine is joined to the battery pack
shown in FIG. 23.

FIG. 25 is a three-dimensional schematic diagram
of a single battery pack.

FIG. 26 is a three-dimensional exploded view of the
battery pack shown in FIG. 25.

FIG. 27 is a sectional view of the handheld high-
pressure cleaning machine shown in FIG. 1.

FIG. 28is a three-dimensional diagram when a hand-
held high-pressure cleaning machine is in a standing
state after a battery pack is joined and a correspond-
ing top view.

DETAILED DESCRIPTION

[0067] The following describes preferred embodi-
ments of embodiments of the present disclosure in detail
with reference to the accompanying drawings, so that
the advantages and features of the present disclosure
can be more easily understood by a person skilled in the
art, thereby defining the protection scope of the embod-
iments of the present disclosure more clearly and explic-
itly.

[0068] As shown in FIG. 1 to FIG. 24 and FIG. 27, a
high-pressure cleaning machine 100 is disclosed, and
includes a main machine housing 1, a liquid inlet joint 2,
a motor 3 (referring to FIG. 27), a pump 4 (referring to
FIG. 27), an inlet valve sealing system (not shown in the
figure) including a waterway passage, and a trigger
mechanism 5.
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[0069] A structure with a left half and a right half is used
for the main machine housing 1, and is formed by con-
necting a first half housing 11 and a second half housing
12. The main machine housing 1 includes a main body
portion 10, a liquid outlet portion 13 disposed at one end
of the main body portion 10, and a first handle 14 dis-
posed at the other end of the main body portion 10. That
is, the liquid outlet portion 13 is disposed at an end away
from the first handle 14. The liquid outlet portion 13 in-
cludes a liquid outlet pipe 130 in fluid communication with
a cavity of the pump 4, and a liquid outlet 131 is disposed
at a free end of the liquid outlet portion 13. In the present
invention, the first handle 14 includes a holding portion
141 to be held by an operator, and the main body portion
10 and the first handle 14 are disposed at an angle. Spe-
cifically, the main body portion 10 approximately has a
cylindrical shape and includes a central axis X1, the first
handle 14 also includes a central axis X2, and the two
central axes intersect with each other to form an angle.
The angle is less than 180 degrees. The angle is config-
ured to enable the main body portion 10 and the first
handle 14 to form a mounting space 101.

[0070] The motor 3 and the pump 4 are both disposed
in the main machine housing 1. Specifically, the motor 3
and the pump 4 are both disposed in the main body por-
tion 10.

[0071] One end of the liquid inlet joint 2 may be as-
sembled on the main machine housing 1 or integrally
formed with the main machine housing 1, and the other
end is suspended and provided with a liquid inlet 20. The
liquid inlet joint 2 is connected to an external pipe through
which a liquid flows (a water pipe) through the liquid inlet
20 to guide the liquid into the high-pressure cleaning ma-
chine 100. Further, in the present invention, the high-
pressure cleaning machine 100 in which the motor 3 and
the pump 4 are disposed in the main machine housing 1
is a handheld high-pressure cleaning machine. The
handheld high-pressure cleaning machine is specifically
an integrated spray gun, and the main machine 1 is ap-
proximately shaped like a pistol. For a requirement of
portability, the handheld high-pressure cleaning machine
100 itself does not include a water tank storing water and
is connected to a water pipe (not shown in the figure)
through the liquid inlet 20 instead, and then the water
pipe (not shown in the figure) is connected to an external
water source. The external water source may be a pond,
piped water, or provided by a container apparatus similar
to awater tank or a barrel. Working scenarios of the hand-
held high-pressure cleaning machine 100 mainly include
a household cleaning scenario and an outdoor activity
scenario.

[0072] The trigger mechanism 5 is rotatably disposed
on the first handle 14 at a connection between the trigger
mechanism and the first handle 14 as a support point,
and the trigger mechanism 5 is partially accommodated
in the main body portion 10. The trigger mechanism 5 is
specifically a trigger. The handheld high-pressure clean-
ing machine 100 further includes a control component
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(not shown in the figure). The pump 4 and the motor 3
are both connected to the control component. When a
cleaning operation needs to be implemented, a cleaning
signal may be inputted into the control component
through the trigger mechanism 5 and the waterway in the
inlet valve sealing system is opened. An external clean-
ing liquid (water) may pass through the waterway in the
inlet valve sealing system under the action of the pump
4 and the motor 3 to be sprayed outward through the
liquid outlet 131 to clean the surface of an object.
[0073] Inthe presentinvention, for ease of understand-
ing, as shown in FIG. 1, a direction in which a water flow
is sprayed by the liquid outlet 131 is defined as the front,
and a side, away from the liquid outlet 131, of the first
handle 14 is defined as the rear, the top of the drawing
is defined as the top, and the bottom of the drawing is
defined as the bottom. A side outside the drawing is de-
fined as a left side, and a side inside the drawing is de-
fined as a right side. That is, the left side and the right
side are marked in FIG. 3. The foregoing definitions are
only used for description, and should not be understood
as a limitation to the present invention.

[0074] In the presentinvention, a direct current power
supply supplies power to the handheld high-pressure
cleaning machine 100. Specifically, the direct current
power supply may be a rechargeable battery pack 200.
The battery pack 200 may be detachably mounted on
the main machine housing 1 to supply power to the motor
3. There may be one or two or more battery packs 200.
In the implementations described in the present inven-
tion, the battery pack 200 includes a first battery pack
201 and a second battery pack 202. The position of the
center of gravity of the first battery pack is G1, and the
position of the center of gravity of the second battery pack
is G2. The rated voltage of each battery pack 201 or 202
is 18 V to 56 V. Preferably, the rated voltage of each
battery pack is configured to be 18 V, and the rated ca-
pacity of each battery pack may be 2 Ah, 2.5 Ah, 3 Ah,
4 Ah, 6 Ah or 8 Ah. However, in other implementations,
according to different requirements for the cleaning per-
formance of the handheld high-pressure cleaning ma-
chine 100, the rated voltage of each battery pack may
be alternatively 36 V or 42 V, and the rated capacity may
be alternatively 2 Ah, 2.5 Ah, 3 Ah, 4 Ah, 6 Ah or 8 Ah.
In this case, according to different configurations of the
battery pack, the weight of the battery pack may be slight-
ly adjusted.

[0075] In the embodiments of the present disclosure,
the battery pack 200 is a detachable rechargeable lithium
battery pack. The lithium battery pack 200 is at least
adaptively connected to two direct current tools of differ-
ent types. For example, the lithium battery pack may be
commonly compatible with electric tools such as a direct
current blower, a trimmer, a lawn mower, a chainsaw or
a pruning shear. In this embodiment, a user may even
buy only a main machine of the handheld high-pressure
cleaning machine 100, and use a battery pack of another
existing tool (for example, a blower or a trimmer) to adapt
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to the handheld high-pressure cleaning machine 100, so
that energy sharing is implemented for real, to facilitate
the compatibility of the battery pack platform. It should
be noted that, the battery pack 200 may be alternatively
not a lithium battery, but is a nickel hydrogen battery or
anickel cadmium battery instead. In addition, the config-
uration of two battery packs 200 improves energy reser-
vation of the handheld high-pressure cleaning machine
100, thereby ensuring the cleaning performance of the
handheld high-pressure cleaning machine 100 after a
single time of charging. Meanwhile, the function of a
large-capacity battery pack may be implemented by us-
ing two battery packs 200 without redesigning a large-
capacity battery pack matching the handheld high-pres-
sure cleaning machine 100. Therefore, the high power
supply of the handheld high-pressure cleaning machine
100 is implemented without changing a battery pack plat-
form used for an existing tool, thereby improving a clean-
ing capability.

[0076] The main machine housing 1 further includes a
battery pack mounting portion 15 for detachable connec-
tion of the battery pack 200, and the quantity of the battery
pack mounting portions 15 is the same as the quantity
of the battery packs 200. That is, there are two battery
pack mounting portions 15. Specifically, the two battery
pack mounting portions 15 are defined as a first battery
pack mounting portion 151 and a second battery pack
mounting portion 152. The battery pack 200 is configured
to be connected to or detached from the battery pack
mounting portion 15 in a sliding manner. The same ref-
erence numeral is used for the first battery pack mounting
portions in different embodiments, and the same refer-
ence numeral is also used for the second battery pack
mounting portions in different embodiments.

[0077] The following specifically describes the sliding
matching between the battery pack 200 and the battery
pack mounting portion 15. Because in the implementa-
tions of the present disclosure, the two battery pack
mounting portions 15 have the same structure, the two
battery packs also have the same structure. For brevity
of description, the following only describes the structures
of the first battery pack 201 and the first battery pack
mounting portion 151 in detail.

[0078] Referring to FIG. 25 and FIG. 26, the battery
pack 201 includes a battery pack housing 203 and a bat-
tery pack holder (not shown) disposed in the battery pack
housing 203. A cell unit (not shown) is accommodated
inthe battery pack housing 203. The battery pack housing
203 includes an upper housing 205 and a lower housing
206. The upper housing 205 includes an upper surface
2032, a boss 2033 protruding upward from the upper
surface 2032, and a pair of mounting guide rails 2034
disposed opposite each other. The boss 2033 includes
atop surface 2035, a pair of side surfaces 2036 connect-
ing the upper surface 2032 and the top surface 2035,
and a front end surface 2037. The one pair of mounting
guide rails 2034 are parallel to each other and extend
longitudinally along an outer surface of the battery pack
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201, and are respectively formed on left and right sides
of the boss 2033. One locking apparatus 207 is disposed
on the battery pack housing 203. The locking apparatus
207 is movable relative to the battery pack housing 203,
to implement that the battery pack is connected to or
detached from the corresponding battery pack mounting
portion. Specifically, the locking apparatus 207 includes
an operation portion 2071 and a clamping portion 2072.
The operation portion 2071 is specifically a button. The
button can drive the clamping portion 2072 to move ver-
tically relative to the battery pack housing 203, to imple-
ment that the battery pack 200 can be operatively re-
moved from the battery pack mounting portion 15. The
lower housing 206 includes a lower surface 2061 dis-
posed opposite the upper surface 2032 of the upper
housing 205. The lower surface 2061 and the upper sur-
face 2032 are disposed approximately in parallel to each
other.

[0079] Further, referring to FIG. 26, an elastic appara-
tus 2073 is disposed between a bottom surface of the
locking apparatus 207 and the upper surface 2032 of the
upper housing 205. Preferably, the elastic apparatus
2073 is a spring. The upper surface 2032 of the upper
housing 205 is provided with a mounting groove 2074.
The spring is at least partially limited in the mounting
groove 2074. To remove the battery pack 201 from the
battery pack mounting portion 15, the button is pressed
to drive the clamping portion 2072 to move downward to
be detached from the battery pack mounting portion 15.
In this case, the spring applies an upward restoring force
to the button due to the pressure of the button. The re-
storing force is used for restoring the pressed locking
apparatus 207 to an original height.

[0080] Referring to FIG. 1, FIG. 16, and FIG. 17, the
battery pack mounting portion 15 includes a bottom wall
1511, a top wall 1512 disposed opposite the bottom wall
1511, a pair of side walls 1513 disposed opposite each
other and extending upward from the bottom wall 1511,
and an end wall 1514. The pair of side walls 1513, the
end wall 1514, and the bottom wall 1511 define a battery
pack accommodation cavity 1510. Atool electrode holder
1515 detachably connected to the battery pack mounting
portion 15 may be disposed in the battery pack accom-
modation cavity 1510. As shown in FIG. 16 and FIG. 17,
a battery pack guide rail groove 1516 extending in a
length direction is integrally formed on the side wall 1513,
and a clamping groove 1517 is formed on the bottom wall
1511, so that the locking apparatus 207 disposed on the
battery pack 201 may be clamped with the clamping
groove 1517, and it is also ensured that the locking ap-
paratus 207 of the battery pack 201 may be freely de-
tached from the clamping groove 1517. The two battery
pack guide rail grooves 1516 are disposed on two sides
of the side wall 1513 in parallel. The one pair of mounting
guide rails 2034 of the battery pack 201 may respectively
slide along the corresponding battery pack guide rail
grooves 1516, and may be clamped in the clamping
groove 1517 of the battery pack mounting portion 15
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through the clamping portion 2072 of the battery pack
201, to enable the battery packs 201 to be electrically
connected to the corresponding battery pack mounting
portions 15. In the present invention, the battery pack
201 is mounted on the battery pack mounting portion 15,
and the bottom wall 1511 of the battery pack mounting
portion 15 is opposite the top surface 2035 of the boss
2033 of the battery pack 201. In this implementation, the
top wall 1512 of the battery pack mounting portion 15 is
defined as a battery pack mounting surface. Certainly,
the battery pack mounting surface should be understood
as follows: in FIG. 3 and FIG. 4, as observed from the
handheld high-pressure cleaning machine 100 from the
rear side or the front side, an outermost edge on the left
side of the first battery pack mounting portion 151 and
an outermost edge on the right side of the second battery
pack mounting portion 152.

[0081] To improve the cleaning performance of the
handheld high-pressure cleaning machine 100, in the
present invention, referring to FIG. 27, the pump 4 may
be a triple plunger pump. The triple plunger pump in-
cludes a pump body 41 and three plungers 42 disposed
in the pump body 41. The three plungers 42 reciprocate
at a phase difference of 120 degrees from each other.
Specifically, in this embodiment, the triple plunger pump
needs to be driven by a motor 3 with relatively high power
to continuously output a cleaning liquid, so that the rated
power of the motor 3 is 220 V to 1200 V, and the weight
of the motor 3 is slightly increased. The weight of the
motor is less than or equal to 2500 grams (g), and the
weight of a single battery pack is less than or equal to
1500 g. Therefore, a total weight range of the handheld
high-pressure cleaning machine 100 is 3 kilograms (kg)
to 5kg. In this embodiment, within this total weight range,
a working water pressure of the output of the handheld
high-pressure cleaning machine 100 is 2 Mpa to 10 Mpa,
and a working water flow of the output is 3 L/Min to 8
L/Min. Specifically, in this implementation, the working
water pressure of the output of the handheld high-pres-
sure cleaning machine 100 is 3 Mpa, and the working
water flow of the output is 3.3 L/Min. In this case, when
the handheld high-pressure cleaning machine 100 is in
an open state, and the time of continuously spraying a
water flow outward by the liquid outlet 131 is 10 minutes
(min)to 120 min. Preferably, the rated power of the motor
3 is 360 V, and the weight of the functional component
is 1300 g. The rated voltage of each battery pack 201 is
18 V, and the rated capacity is 2 Ah. Two battery packs
201 are connected in series and discharge together to
supply driving power to the motor 3. A total weight of the
two battery packs 201 is less than or equal to 1000 g,
and the total weight (including the two battery packs 200)
of the high-pressure cleaning machine 100 is 3.5 kg.
[0082] Further, to consider both the cleaning perform-
ance and the requirement of the operator for the porta-
bility of the handheld high-pressure cleaning machine
100, in the present invention, the triple plunger pump 4
is driven by a motor shaft of a high-speed small motor,



19 EP 3 821 990 A1 20

to optimize the weight of the handheld high-pressure
cleaning machine 100 and improve the portability. The
rotation of the motor 3 is converted into the reciprocation
of the plungers 42 through a transmission mechanism
43. In the triple plunger pump 4, the efficiency of output-
ting a cleaning liquid is improved greatly. Certainly, since
the three plungers 42 reciprocate, sliding resistance be-
tween the three plungers 42 and the pump body 41 is
relatively great and power consumption is increased, so
that a motor 3 with relatively high rated power is needed
to overcome the sliding resistance of the three plungers.
Compared with direct use of a relatively heavy low-speed
motor with a relatively large volume, in the embodiments
of the present disclosure, through appropriate coopera-
tion between a reduction mechanism and the high-speed
small motor, the weight and volume of the motor 3 are
significantly reduced. Specifically, the transmission
mechanism 43 includes a gear reduction mechanism 431
and a swashplate mechanism 432 disposed between the
gear reduction mechanism 431 and the pump body 41.
A no-load speed of the motor 3 is greater than or equal
to 17500 rpm. The swashplate mechanism 432 drives
the plungers 42 to reciprocate in the pump body 41. In
the present invention, the relatively heavy low-speed big
motor is replaced with the relatively light high-speed
small motor and the gear reduction mechanism, to re-
duce the total weight.

[0083] Asdescribed above, in the handheld high-pres-
sure cleaning machine 100 provided in the present in-
vention, the high-speed motor drives the triple plunger
pump to output the cleaning liquid, and the double battery
packs supply power to the motor 3. The total weight is
approximately between 3 kg to 5 kg. With this weight,
when the user operates the machine to work with one
hand, arm fatigue may occur soon. To help the user to
hold the machine more comfortably and improve work
experience of the user, inthe presentinvention, the hand-
held high-pressure cleaning machine 100 further in-
cludes a second handle 6. Specifically, the second han-
dle 6 is at least partially disposed on the periphery of the
liquid outlet pipe 130. When the operator uses the hand-
held high-pressure cleaning machine 100 to perform a
cleaning operation, the two handles may be held at the
same time. In this case, the weight of the handheld high-
pressure cleaning machine 100 is borne by two arms
holding the two handles. Compared with the handheld
high-pressure cleaning machine with only one handle
disposed in the prior art, such an arrangement form of
double handles facilitates holding by the operator with
less effort, thereby effectively reducing arm fatigue during
one-hand operation of the operator, improving the work
experience of the operator, and improving the cleaning
efficiency at the same time.

[0084] The present invention mainly provides two im-
plementations of setting the second handle 6. The fol-
lowing is the detailed description. It should be noted that,
the same reference numeral is used for the second han-
dles 6 in different implementations.
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[0085] A first implementation of arranging the second
handle 6 is shown in FIG. 1 and FIG. 18. The second
handle 6 is disposed on the main machine housing 1 and
close to the liquid outlet 131, and the second handle 6 is
provided with a holding portion 62 for the user to hold the
machine. The first handle 14 and the second handle 6
are spaced apart on the main machine housing 1, so that
when the handheld high-pressure cleaning machine 100
performs a cleaning operation, a stable support structure
supported by two points may be formed, to resolves a
problem of losing stability due to suspended support at
one single pointin the pastand prevent the main machine
housing 1 from overturning, thereby effectively improving
the working stability and reliability of the handheld high-
pressure cleaning machine. In this way, a cleaning effect
is ensured, and a safety risk brought by the instability of
the main machine housing is reduced or even avoided,
so that the safety performance is greatly improved. In
addition, the handheld high-pressure cleaning machine
100 is simple in structure, easy to implement, and low in
cost.

[0086] Referring to FIG. 1 and FIG. 27 again, in this
embodiment, the liquid outlet 131 is disposed at a free
end of the liquid outlet pipe 130. The second handle 6
circumferentially covers the outside of the liquid outlet
pipe 130. The second handle 6 and the liquid outlet pipe
130 are coaxially disposed. Such an arrangement reduc-
es space occupation of the handheld high-pressure
cleaning machine 100 in this embodiment, and reduces
the volume of the handheld high-pressure cleaning ma-
chine, thereby greatly improving the portability of the
handheld cleaning machine 100.

[0087] Itshould be noted that, in this embodiment, "the
free end of the liquid outlet pipe 130" refers to an end of
the liquid outlet pipe 130 away from the first handle 14,
that is, an outermost end for outputting a liquid of the
main machine housing 1 of the handheld high-pressure
cleaning machine 100.

[0088] It should be noted that, a line box in FIG. 1 only
represents an example of the position arrangement of
the second handle 6 but does not represent an actual
structure of the second handle 6. During practical use,
the second handle 6 may be disposed to be a circular
structure covering the outside of the liquid outlet pipe,
and a protruding portion facilitating holding may be dis-
posed at a peripheral of the circular structure, to achieve
an objective of holding the second handle 6. Certainly,
the second handle 6 may be disposed to be another struc-
ture facilitating holding, and the structure of the second
handle 6 is not limited in this embodiment.

[0089] It should further be noted that, in this embodi-
ment, "the second handle 6 and the liquid outlet pipe 130
are coaxial" is that an extending direction of the second
handle 6 and an axial direction of the liquid outlet pipe
130 are coaxial, and the "the axial direction of the liquid
outlet pipe 130" is a liquid outlet direction in the liquid
outlet pipe 130. When the second handle 6 and the liquid
outlet pipe 130 are coaxial, it may be understood that the
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extending direction of the second handle 6 and the liquid
outlet direction in the liquid outlet pipe 130 are parallel
to each other.

[0090] A second implementation of arranging the sec-
ond handle 6 is specifically shown in FIG. 19, and the
second handle 6 is an independently additionally dis-
posed element. The second handle 6 and the liquid outlet
pipe 130 are disposed at an angle, where a value range
of the angle a is 0° < o < 180°. Specifically, in this em-
bodiment, a = 90°, that is, the second handle 6 is per-
pendicular to the liquid outlet pipe 130.

[0091] It should be noted that, in this embodiment, "the
second handle 6 is perpendicular to the liquid outlet pipe
130" is that the extending direction of the second handle
6 is perpendicular to the axial direction of the liquid outlet
pipe 130. In addition, the definition of "the axial direction
of the liquid outlet portion 13" is the same as the definition
of the axial direction of the liquid outlet pipe 130 in the
foregoing embodiment.

[0092] It should further be noted that, in this embodi-
ment, a form that the second handle 6 is perpendicular
to theliquid outlet pipe 130 may be that the second handle
6 in FIG. 18 is vertically disposed to enable the axis of
the second handle to be perpendicular to the axis of the
liquid outlet pipe 130, but is not limited thereto, and an-
other arrangement form may be alternatively used. For
example, as observed from the axial direction of the liquid
outlet pipe 130, the second handle 6 tilts, and the axis of
the second handle is at an angle with a vertical direction.
In this case, the first handle 14 and the second handle 6
are located in different surfaces. Therefore, a double-arm
handheld cleaning operation of the entire machine can
be implemented through the second handle 6 in such an
arrangement form with the assistance of the first handle
14.

[0093] Further, in this embodiment, the position of the
second handle 6 may be adjusted back and forth in the
axial direction of the liquid outlet pipe 130. When the op-
erator uses the handheld high-pressure cleaning ma-
chine 100 to perform a cleaning operation, a distance
between the first handle 14 and the second handle 6 may
be adaptively adjusted as required, to reach an optimal
holding distance. Such an arrangement enables the
handheld high-pressure cleaning machine 100 in this em-
bodiment to meet use requirements of different opera-
tors, to achieve relatively high compatibility.

[0094] Specifically, referring to FIG. 20 again, the sec-
ond handle 6 includes a mounting portion 61 mounted
on the liquid outlet pipe 130 in a manner that the position
of the mounting portion is adjustable and the holding por-
tion 62 connected to the mounting portion 61. As shown
in FIG. 19, the mounting portion 61 is a U-shaped con-
necting member clamped on the liquid outlet pipe 130 in
adirection perpendicular to the axial direction of the liquid
outlet pipe 130. The mounting of the second handle 6 on
the liquid outlet pipe 130 is implemented through the
clamping and fastening between an opening of the U-
shaped connecting member and the liquid outlet pipe
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130. When the position of the second handle 6 needs to
be adjusted, the change of the position of the second
handle may be implemented by adjusting the position of
the U-shaped connecting member on the liquid outlet
pipe 130. Specifically, the operator may translate the sec-
ond handle 6 in the axial direction of the liquid outlet pipe
130 to implement the change of the position of the second
handle, or remove the second handle 6 from the liquid
outlet pipe 130, and then mount the second handle at a
required position.

[0095] In this embodiment, the handheld high-pres-
sure cleaning machine 100 implements the mountingand
adjustment of the position of the second handle 6 on the
liquid outlet pipe 130 by using the U-shaped connecting
member sleeved on the liquid outlet pipe 130, to imple-
ment a simple structure, easy control, and low costs. Cer-
tainly, in other implementations, the mounting portion 61
may be alternatively in a structural form of the foregoing
circular member sleeved on the liquid outlet pipe 130. A
connection manner between the holding portion 62 and
the mounting portion 61 may be the foregoing fixed con-
nection manner, but is not limited thereto, and may be
set to other forms. For example, the holding portion and
the mounting portion are hinged, to enable the holding
portion to be retracted toward the mounting portion when
the handheld high-pressure cleaning machine 100 is not
in operation, to implement storage of the holding portion.
[0096] The handheld high-pressure cleaning machine
100 further includes a fixing member (not shown) config-
ured to fix the position of the second handle 6. After the
position of the second handle 6 is adjusted completely,
the second handle 6 may be fixed to the liquid outlet pipe
130 by using the fixing member, to reduce or even avoid
an adverse case in which the second handle 6 is de-
tached from the liquid outlet pipe 130 in a cleaning op-
eration process, thereby ensuring the working stability of
the handheld high-pressure cleaning machine 100 in this
embodiment.

[0097] ReferringtoFIG. 1, FIG. 18,and FIG. 19, inthe
two implementations of the second handle 6, preferably,
a part of the second handle 6 for holding of the user is
provided with skidproof stripes. The skidproof stripes
may be in an arrangement form of circular protruding
texture in FIG. 1 and FIG. 18, or may be an arrangement
form of protruding dots in FIG. 19. In another preferred
embodiment, a holding region of the second handle 6
may be alternatively provided with rubber coating. A pre-
ferred material of the rubber coating is TPE. Such an
arrangement ensures the comfort in the handheld oper-
ation process, but also increases the contact friction be-
tween a hand of the operator and the second handle 6,
thereby reducing a risk that the handheld high-pressure
cleaning machine 100 slips out of the hand of the oper-
ator.

[0098] Further, referring to FIG. 1, the handheld high-
pressure cleaning machine 100 may be alternatively pro-
vided with an auxiliary handle 8. The auxiliary handle 8
is disposed between the second handle 6 and the first
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handle 14 and is located in the space enclosed by the
main body portion 10 and the liquid inlet joint 2. Specifi-
cally, the auxiliary handle 8 is disposed below the main
body portion 10 and in front of the liquid inlet joint 2. The
arrangement of the auxiliary handle 8 and the second
handle 6 may enable operators with different arm lengths
to comfortably hold the handheld high-pressure cleaning
machine 100 to perform cleaning operations. A distance
between a lowermost end of the auxiliary handle 8 and
a central axis X1 of the main body portion 10 is less than
a distance between a lowermost end of the liquid inlet 20
and the central axis X1 of the main body portion 10. Such
an arrangement reduces the space occupation of the
handheld cleaning machine 100 in this embodiment, and
reduces the volume of the handheld high-pressure clean-
ing machine.

[0099] Referringto FIG. 1, FIG. 18, and FIG. 19 again,
the center of gravity G of the handheld high-pressure
cleaning machine 100 (a state in which battery packs are
joined) is located between the first handle 14 and the
second handle 6. It should be noted that, in the present
invention, the definition of the center of gravity G of the
handheld high-pressure cleaning machine 100 is the
center of gravity of the handheld high-pressure cleaning
machine 100 after two battery packs 200 are joined.
When the position of the center of gravity G of the hand-
held high-pressure cleaning machine 100 is inappropri-
ate, the operability of the machine may be reduced. The
center of gravity G of the entire machine is set between
the first handle 14 and the second handle 6, so that when
the operator holds the handheld cleaning machine 100
by using two arms to implement a cleaning operation,
the weight of the handheld high-pressure cleaning ma-
chine 100 may be concentrated at the position between
the first handle 14 and the second handle 6, to enable
the two arms to bear the weight of the machine at the
same time, thereby ensuring the balance of the load bear-
ing of the two arms and the stability of the handheld high-
pressure cleaning machine 100 in a working process.
[0100] FIG. 18 is a schematic diagram of an operator
operating the machine with two hands. A distance be-
tween a support point of the rear arm (which may be
understood as the rear shoulder of the operator) of the
operator and the center of the first handle 14 is M. A
holding force provided by the rear arm at the first handle
14 is F1 (not shown in the figure). A distance between a
support point of the front arm (which may be understood
as the front shoulder of the operator) and the center of
the second handle 6 is N. A holding force provided by
the front arm at the second handle 6 is F2 (not shown in
the figure). On one hand, in consideration of the dyna-
mism of the handheld high-pressure cleaning machine
100 in a working process, when the water flow is sprayed
forward from the liquid outlet portion 13, the center of
gravity of the handheld high-pressure cleaning machine
100 moves forward, to increase the holding force F2 at
the second handle 6. On the other hand, since the first
handle 14 is close to the operator and the second handle
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6 is away from the operator, the front arm of the operator
holding the second handle 6 stretches naturally. That is,
atorque N generated when the operator holds the second
handle 6 is greater than a torque M generated when the
operator holds the first handle. In a case that the torque
is relatively great, if the holding force is also great, the
arm of the operator is prone to fatigue and cannot support
a long-time operation.

[0101] Therefore, in this embodiment, referring to FIG.
19 again, preferably, the center of gravity G of the hand-
held high-pressure cleaning machine 100 is designed to
be closer to the first handle 14. That is, the distance M
between the center of gravity G and the center of the first
handle 14 is less than the distance N between the center
of gravity G and the center of the second handle 6. Such
a design compensates for the difference between tor-
ques through different weights borne by the two arms
and attempts to ensure the balance between the load
bearing of the two arms.

[0102] The balance between the load bearing of the
two arms of the operator is the first consideration factor
for the joint positions of the two battery packs 201 and
202. According to the foregoing consideration factor, as
shown in FIG. 19, the two battery packs (the first battery
pack 201 and the second battery pack 202) are config-
ured between the first handle 14 and the second handle
6 in a manner that a ratio K of a distance D between the
center of gravity G of the handheld high-pressure clean-
ing machine 100 and the center of the first handle 14 to
a straight-line distance L between the center of the first
handle 14 and the center of the second handle 6 is within
a range of greater than or equal to 35% and less than
50% in the longitudinal direction (or as observed from
the left side or the right side). Preferably, a value range
of Kis 35% < K <45%. In such a manner of moving the
center of gravity backward, the holding force of the arm
at the second handle 6 is effectively reduced, thereby
reducing the load bearing at the front arm and relieving
the fatigue of the load bearing of the front arm, so that
the operator has better use experience.

[0103] The center of the first handle 14 should be un-
derstood as the center of gravity of the first handle 14 or
a holding point of the firsthandle 14 or a geometric center
of the first handle 14, and the center of the second handle
6 should be understood as the center of gravity of the
second handle 6 or a holding point of the second handle
6 or a geometric center of the second handle 6. The hand-
held high-pressure cleaning machine 100 includes a
plumb line L2 passing through the center of gravity G of
the handheld high-pressure cleaning machine 100, a
plumb line L1 passing through the center of the first han-
dle 14, and a plumb line L3 passing through the center
of the second handle 6. The distance D should be un-
derstood as a longitudinal distance between the plumb
line L1 and the plumb line L2, and the distance L should
be understood as a longitudinal distance between the
plumb line L1 and the plumb line L3. Such a design en-
sures the balance between the load bearing of the two
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arms and the stability of the handheld high-pressure
cleaning machine 100 in a working process.

[0104] Referring to FIG. 19 again, in this embodiment,
a value range of the distance L between the center of the
first handle 14 and the center of the second handle 6 is:
200 mm < L <400 mm. Such an arrangement ensures
the portability of the handheld high-pressure cleaning
machine in this embodiment in a cleaning operation proc-
ess and meets an ergonomic design requirement. Spe-
cifically, in this embodiment, a preferred value of L is 200
mm, 220 mm, 240 mm, 260 mm, 280 mm, 300 mm, 320
mm, 340 mm, 360 mm, 380 mm or 400 mm.

[0105] Certainly, in the handheld high-pressure clean-
ing machine provided in this embodiment, the distance
between the center of the first handle 14 and the center
of the second handle 6 may be alternatively another ap-
propriate value. In this embodiment, the length of the
holding region of the first handle 14 is not less than 100
mm, and the length of the holding region of the second
handle 6 is not less than 100 mm at the same time. Such
an arrangement ensures sufficient contact between the
hands of the operator and the first handle 14 and the
second handle 6, so that the reliability of holding the
handheld high-pressure cleaning machine by the oper-
ator is ensured in a cleaning operation process, thereby
further ensuring a smooth cleaning operation.

[0106] It should be noted that, the arrangement is not
limited thereto, and another arrangement form may be
used. For example, only the length of the holding region
of the first handle 14 is set to not less than 100 mm, or
only the length of the holding region of the second handle
6 is set to not less than 100 mm.

[0107] Referring to FIG. 1 again, in this embodiment,
the second handle 6 is disposed in a gun barrel form
relative to the main body portion 10. Specifically, in terms
of appearance, a shape combined by the second handle
6 and the main body portion 10 is similar to a pistol.
[0108] It should be noted that, in this embodiment, the
second handle 6 may be the arrangement form of a gun
barrel, but is not limited thereto, and another arrange-
ment form such as a cross rod form (not shown in the
figure) may be used. Specifically, the extending direction
ofthe second handle 6is parallel to an extending direction
(a liquid outlet direction of the liquid outlet pipe 110) of
the main body portion 10. The arrangement form of a
cross rod form is a conventional arrangement in this art,
and details are not described herein again.

[0109] In this embodiment, a lower end of the first han-
dle 14 and the battery pack mounting portion are con-
nected through a connecting rib 105, to form an enclosed
D shape, so that the housing of the high-pressure clean-
ing machine has higher strength and a more stable struc-
ture. Specifically, the width of the connecting rib is the
same as a width of the holding portion 141 of the first
handle 14 in the transverse direction.

[0110] In addition, when the handheld high-pressure
cleaning machine 100 operates, a high-pressure water
flow is sprayed outward from a nozzle to impact the sur-
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face of an object. When the water flow impacts the sur-
face of the object, the water flow inevitably splashes
backward, especially when the handheld high-pressure
cleaning machine is used to clean a high-altitude object.
To prevent the battery pack mounting portion and/or the
battery pack mounted on the corresponding battery pack
mounting portion from being wetted by a water jet splash-
ing backward, the two battery pack mounting portions 15
are disposed at the back in this implementation.

[0111] The preventing the splashing of the water flow
from affecting the sealing of the battery pack mounting
portion 15 and/or the battery pack 200 mounted on the
corresponding battery pack mounting portion 15is a sec-
ond consideration factor for the design of the joint posi-
tions of the two battery packs 201 and 202. Specifically,
the center of gravity G of the handheld high-pressure
cleaning machine 100 is located between the first handle
14 and the liquid outlet 131, and the first handle 14 is
closer to the two battery pack mounting portions 15 than
the liquid outlet 131. The center of gravity G of the hand-
held high-pressure cleaning machine 100 is mainly de-
termined based on the positions of weight objects such
as the position of the motor 3, the position of the pump
4, and the positions of the two battery packs 200 mounted
on the battery pack mounting portions 15. Therefore, a
mounting configuration of the two battery packs 201 and
202 is that as shown in FIG. 1, the first battery pack 201
and the second battery pack 202 are configured between
aforemost end of the liquid outlet 131 and the first handle
14 in a manner that a ratio Q of the distance D between
the center of the first handle 14 and the center of gravity
G of the handheld high-pressure cleaning machine 100
to a distance H between the center of gravity G of the
handheld high-pressure cleaning machine 100 and the
liquid outlet 131 in the longitudinal direction is less than
1. Preferably, the ratio Q may be greater than or equal
to 30% and less than or equal to 80%. Specifically, the
ratio Q may be 35%, 40%, 50%, 60%, 70% or 80%. In
Such a design, the battery pack mounting portion 15 is
located on arelatively rear side of the entire machine and
is far from the liquid outlet 131, to provide adequate wa-
terproofing. In addition, when the operator holds the ma-
chine with two hands, the front arm of the operator may
be used for preventing the splashing water jet from
spreading backward.

[0112] In addition, the foregoing solution may be alter-
natively understood as that, when the battery packs 201
and 202 are attached to the corresponding battery pack
mounting portions 15, the battery packs 201 and 202 are
relatively far from the liquid outlet 131. Specifically, as
shown in FIG. 8, the first battery pack mounting portion
151 and the second battery pack mounting portion 152
are constructed in a manner that a range of a ratio C of
a distance A between the combined center of gravity GO
of the first battery pack 201 and the second battery pack
202 and the center of the first handle 14 to a distance B
between the combined center of gravity GO and the fore-
most end of the liquid outlet 131 is less than 1. Preferably,
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the ratio C may be 0.3 to 0.6.

[0113] It should be noted that, the combined center of
gravity GO of the two battery packs should be understood
as a middle point of a connecting line between the center
of gravity G1 of the first battery pack and the center of
gravity G2 of the second battery pack.

[0114] In addition, as described above, the center of
gravity G of the handheld high-pressure cleaning ma-
chine 100 is mainly determined based on the positions
of the weight objects such as the position of the motor 3,
the position of the pump 4, and the positions of the two
battery packs 200 mounted on the battery pack mounting
portions 15. Therefore, in this embodiment, the motor 3,
the pump 4, and the two battery packs 200 are distributed
in a manner that at least one structure of the motor 3, the
pump 4, and the two battery packs 200 is configured on
arear side of the center of gravity G of the handheld high-
pressure cleaning machine 100, to balance the position
of the center of gravity of the entire machine in the lon-
gitudinal direction. The motor 3 and the first battery pack
201 and the second battery pack 202 form an energy
component. As shown in FIG. 27, the energy component
is placed on a relatively rear side of the handheld high-
pressure cleaning machine 100 in the longitudinal direc-
tion. Specifically, in this implementation, at least a part
of the structure of the battery pack 200 and the entire
motor 3 are located on therear side of the center of gravity
G of the handheld high-pressure cleaning machine 100.
Preferably, as shown in FIG. 8, the centers of gravity G1
and G2 of the two battery packs 200 are both located on
the rear side of the center of gravity G of the entire ma-
chine (the entire machine should be understood as a
state in which battery packs are joined). Specifically, the
first battery pack 201 is inserted in the first battery pack
mounting portion 151 in a manner that the center of grav-
ity G1 of the first battery pack 201 is disposed between
the center of gravity G of the handheld high-pressure
cleaning machine 100 and the center of the first handle
14 in the longitudinal direction. The second battery pack
202 is inserted in the second battery pack mounting por-
tion 152 in a manner that the center of gravity G1 of the
second battery pack is disposed between the center of
gravity G of the handheld high-pressure cleaning ma-
chine 100 and the center of the first handle 14 in the
longitudinal direction. In this implementation, the posi-
tions of the weight objects are more gather together, and
the battery pack 200 mounted on the battery pack mount-
ing portion 15 at least partially overlaps with a projection
of the motor 3 on a plane that passes through the central
axis X1 and is perpendicular to the vertical direction. The
battery pack 200 mounted on the battery pack mounting
portion 15 at least partially overlaps with a projection of
the pump 4 on a plane that passes through the central
axis X1 and is perpendicular to the vertical direction.
[0115] In addition, to ensure that the handheld high-
pressure cleaning machine 100 can be balanced in the
transverse direction even when two battery packs 200
are mounted and maintain relatively adequate operability
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of the tool, in this design, the two battery packs 200 are
mounted in the width direction (that is, the transverse
direction) of the main machine housing 1.

[0116] The maintaining operation balance of the hand-
held high-pressure cleaning machine 100 in the trans-
verse direction is a third consideration factor for the de-
sign of the joint positions of the two battery packs 201
and 202. Specifically, referring to FIG. 2 to FIG. 13, FIG.
16 to FIG. 19, FIG. 22, FIG. 27, and FIG. 28, the main
body portion 10 is provided with a middle plane S, and
the main body portion 10 is disposed approximately sym-
metrically about the middle plane S. The central axis X1
of the main body portion 10 is located in the middle plane
S. In the present invention, the middle plane S may be
understood as a plane formed by extending a seam at
which the first half housing 11 and the second half hous-
ing 12 are joined. The two battery pack mounting portions
15 are disposed on left and right sides of the middle plane
S in a manner of facing away from each other. That is,
the two battery pack mounting portions 15 are configured
on the left and right sides of the middle plane S of the
main body portion 10 separately in parallel. Specifically,
the two battery pack mounting portions 15 are symmet-
rical with each other about the middle plane Sinthe trans-
verse direction. In addition, insertion directions of the bat-
tery packs 201 and 202 may be the same. According to
such a design, the machine is relatively balanced in the
transverse direction to ensure the reliability of operations,
and the two battery packs 201 and 202 may be mounted
and removed in the same direction at one time, to facil-
itate a disassembly operation of the user.

[0117] Referringto FIG. 2 and FIG. 3 again, a width of
the main body portion 10 in the transverse direction is
W1, and a maximum distance between the two battery
pack main body portions in the transverse direction is
W2. To constrain the maximization of the high-pressure
cleaning machine 100 in the width direction, preferably,
the maximum distance W2 between the two battery pack
mounting portions in the transverse direction is not great-
er than the width W1 of the main body portion 10 in the
transverse direction, that is, W2 < W1. That is, the two
battery pack mounting portions 15 are disposed on the
left and right sides of the middle plane S in parallel in a
manner that the maximum distance W2 between the two
battery pack mounting portions is less than or equal to
the width W1 of the main body portion of the handheld
high-pressure cleaning machine 100 in the transverse
direction. Preferably, in this implementation, W2 < W1.
That is, the constraining the maximization of the hand-
held high-pressure cleaning machine 100 in the trans-
verse direction is a fourth consideration factor for the de-
sign of the joint positions of the two battery packs 201
and 202 in the present invention.

[0118] It should be noted that, the maximum distance
W2 herein should be understood as a distance between
a leftmost edge of the first battery pack mounting portion
151 and a rightmost edge of the second battery pack
mounting portion 152. Further, when mounting surfaces
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of the two battery packs are both parallel to the middle
plane S, the maximum distance W2 herein is a straight-
line distance between the mounting surfaces of the two
battery packs, namely, the distance between "edges"
should be understood as a distance between the surfac-
es. When the mounting surfaces of the two battery packs
are obliquely disposed relative to the middle plane S, in
other words, when the mounting surfaces of the two bat-
tery packs extend outward relative to the middle plane
S, the maximum distance herein should be understood
as a distance between outermost extended edges of the
mounting surfaces of the two battery packs. In this case,
the distance between the "edges" should be understood
as a distance between two lines or two symmetrical
points.

[0119] Further, referring to FIG. 3, when the two battery
packs are both mounted on the handheld high-pressure
cleaning machine 100, as observed from the rear side of
the handheld high-pressure cleaning machine, the center
of gravity of the handheld high-pressure cleaning ma-
chine 100 is within a range of 1 to 1.5 times the width of
the holding portion on the left or right side of the middle
plane S. In other words, the center of gravity of the hand-
held high-pressure cleaning machine may be located
within a range from 1 to 1.5 times the width of the holding
portion 141 offsetting leftward to 1 to 1.5 times the width
of the holding portion 141 offsetting rightward of the mid-
dle plane. Preferably, the center of gravity of the handheld
high-pressure cleaning machine 100 is located on the
middle plane S.

[0120] The following describes several implementa-
tions for the design of the joint positions of the two battery
packs 200, and these implementations meet at least one
of the four consideration factors.

[0121] Referring to FIG. 1 to FIG. 8, FIG. 16 to FIG.
19, FIG. 27, and FIG. 28 again, a first implementation of
designing the joint positions of the two battery packs is
shown. The four consideration factors are all met in the
first implementation. Specifically, the two battery pack
mounting portions 151 and 152 are disposed on the left
and right sides of the middle plane S and stand side by
side, and the battery pack mounting portions 151 and
152 are disposed close to the main body portion 10. More
specifically, the two battery pack mounting portions 151
and 152 are located in a mounting space 101 formed by
the main body portion 10 and the first handle 14. The two
battery pack mounting portions 151 and 152 are located
below the main body portion 10, in front of the first handle
14, and behind the liquid inlet joint 2. The first handle 14
and the battery pack mounting portions 151 and 152 are
located on the same side of the central axis X1 of the
main body portion 10. According to such an arrangement,
no additional extension region is required for placing the
battery pack 200 in the vertical direction or the transverse
direction, and it is ensured that the structure of the entire
machine is compact and the volume of the machine is
small.

[0122] When the two battery packs 201 and 202 are
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joined to the battery pack mounting portions 151 and 152
in an attachment direction from top to bottom, a distance
between the middle plane S of the main body portion 10
and the mounting surface of the battery pack is inevitably
not lower than a distance between the middle plane S of
the main body portion 10 and a left end surface of the
main body portion 10, or a distance between the middle
plane S of the main body portion 10 and the mounting
surface of the battery pack is inevitably not lower than a
distance between the middle plane S of the main body
portion 10 and aright end surface of the main body portion
10, to prevent the left end surface of the right end surface
of the main body portion 10 from interfering with the in-
sertion of the battery packs 201 and 202, so that the
battery packs 201 and 202 can be slidably attached to
the battery pack accommodation cavity 1510. However,
according to such a design, the entire machine becomes
very wide in the transverse direction, and the volume of
the entire machine is increased.

[0123] Itshould be noted that, "an attachmentdirection
of the battery packs 201 and 202 from top to bottom"
herein may be understood as a direction from a front-
upper side to a rear-lower side or from directly above
vertical to directly below or a direction from a rear-upper
side to a front-lower side. "A left end surface of the main
body portion 10" may be understood as a leftmost plane
that is away from the middle plane S of the main body
portion 10 and parallel to the middle plane S of the main
body portion 10. "A right end surface of the main body
portion 10" may be understood as a rightmost plane that
is away from the middle plane S of the main body portion
10 and parallel to the middle plane S of the main body
portion 10. A distance between the left end surface and
the right end surface of the main body portion 10 forms
the width W1 of the main body portion 10 inthe transverse
direction.

[0124] In view of this, in this implementation, the at-
tachment direction in which the battery packs 201 and
202 are slidably attached to the battery pack mounting
portions 151 and 152 is designed as that the first battery
pack 201 and the second battery pack 202 are attached
to the corresponding battery pack mounting portions 151
and 152 in a manner of sliding from bottom to top. In
other words, an opening 1511 provided in the battery
pack accommodation cavity 1510 for the sliding attach-
ment of the battery packs 201 and 202 is a downward
opening (as shown in FIG. 16 and FIG. 17) without block-
age and interference by other elements. According to
such a structural design, the two battery pack mounting
portions 151 and 152 can be thinned, thereby greatly
reducing the size of the entire machine in the width di-
rection. That is, as described above, the maximum dis-
tance W2 between the two battery pack mounting por-
tions 151 and 152inthe transverse directionis notgreater
than the width W1 of the main body portion 10 in the
transverse direction.

[0125] Itshould be noted that, the direction from bottom
to top herein may be understood as an oblique upward
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direction from a rear-lower side or a vertical upward di-
rection from a directly below or an oblique upward direc-
tion from a front-lower side. Preferably, the first battery
pack 201 and the second battery pack 202 slide obliquely
upward from the rear-lower side to be attached to the
corresponding battery pack mounting portions 151 and
152 (as shown in FIG. 6). According to such a design,
from the perspective of mechanics, the direction of one
component force of the gravity of the first battery pack
151 and the second battery pack 152 is a backward di-
rection. In this way, a downward component force is re-
duced, a supporting force applied by the clamping groove
1517 to the clamping portion 2072 is reduced, and a risk
that the first battery pack 151 and the second battery
pack 152 are detached from the corresponding battery
pack mounting portions 15 is reduced.

[0126] Further, as shownin FIG. 1 and FIG. 2, the first
battery pack mounting portion 151 includes a first accom-
modation portion 1519, and the second battery pack
mounting portion 152 includes a second accommodation
portion 1529. The bottom walls 1511 of the two battery
pack mounting portions are respectively formed on the
corresponding firstaccommodation portion 1519 and the
corresponding second accommodation portion 1529.
The first accommodation portion 1519 and the second
accommodation portion 1529 are symmetrically dis-
posed about the middle plane S. The first accommoda-
tion portion 1519 and the second accommodation portion
1529 are joined to form a sole portion 1520, and the sole
portion 1520 includes a hollow mounting cavity config-
ured to mount a control component. In this implementa-
tion, to constrain the maximization of the handheld high-
pressure cleaning machine 100 in the width direction, the
sole portion 1520 is relatively thin. Specifically, as shown
in FIG. 2, a width W4 of the sole portion 1520 in the
transverse direction is not greater than a width W5 of the
liquid outlet portion 13 in the transverse direction. Ac-
cording to such a design, even when the handheld high-
pressure cleaning machine 100 is in a state that the bat-
tery pack 200 is joined, the entire machine is very com-
pact in the transverse direction.

[0127] In addition, when the handheld high-pressure
cleaning machine 100 needs to be placed, at least two
support points need to be selected to be in contact with
the ground or a working surface (a support plane), and
the two support points should be distributed on the front
andrear sides. The handheld high-pressure cleaning ma-
chine 100 is stably placed on the ground or the working
surface through the cooperation between the support
points distributed on the front and rear sides. Referring
to FIG. 2 and FIG. 28, a part, in contact with the ground
or the working surface (the support plane), of the liquid
outlet portion 13 is used as a first support point U. For
the selection of the rear support point, considering that
in this implementation, the width of the sole portion 1520
is relatively thin, and the positions of the weight objects
such as the position of the motor 3, the position of the
pump 4, and the positions of the two battery packs 200
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are all relatively close to the sole portion 1520, so that
the relatively thin sole portion 1520 cannotcooperate with
the first support point U, to stably place the handheld
high-pressure cleaning machine 100.

[0128] In this implementation, the arrangement of the
two battery packs 200 is properly used to implement the
stable placement of the handheld high-pressure cleaning
machine 100 even in a case that the handheld high-pres-
sure cleaning machine is connected to the battery packs
200. In addition, the inventor further finds that the position
of the center of gravity G of the entire machine is asso-
ciated with whether the handheld high-pressure cleaning
machine 100 with which the battery packs 200 are con-
nected can be stably placed on the ground or the working
surface, and description is made below in detail.

[0129] Since the first battery pack 201 and the second
battery pack 202 are both disposed close to the rear side,
and the first battery pack 201 and the second battery
pack 202 are symmetrically distributed on two sides of
the middle plane S, the two battery packs 200 may be
respectively mounted on the corresponding battery pack
mounting portions 151 and 152. A part of the first battery
pack 201 which in contact with the support plane is used
as a second support point V, and a part of the second
battery pack 202 which in contact with the support plane
is used as a third support point W. Specifically, as shown
in FIG. 28, the first support point U, the second support
point V, and the third support point W are connected end
to end to form a triangle. More specifically, the first sup-
port point U is located on an extended surface of the
middle plane S, and the second support point V and the
third support point W are symmetrical about the middle
plane S. Therefore, the triangle formed by the three sup-
port points is an isosceles triangle. When the center of
gravity G of the entire machine is located in the triangle
formed by the three support points, the entire machine
may be stably placed by using a triangular stability prin-
ciple. When the center of gravity G of the entire machine
is not located in a space enclosed by the three support
points, the entire machine cannot be stably placed.
[0130] An implementation of the second support point
V and the third support point W is that the second support
point V and the third support point W are a line. In other
words, an edge, in contact with the ground or the working
surface, of the first battery pack 201 is linear contact. An
edge, in contact with the ground or the working surface,
of the second battery pack 202 is also linear contact. In
this case, a distance between a leftmost edge of the sec-
ond support point V and a rightmost edge of the third
support point W is the width of a bottom edge V-W of the
triangle shown in FIG. 28.

[0131] Another implementation of the second support
point V and the third support point W is that, the second
support point V and the third support point W are both
fixed points. In other words, the edge, in contact with the
ground or the working surface, of the first battery pack
201 is an arc, and the contact between the first battery
pack 201 and the ground or the working surface is point
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contact. The edge, in contact with the ground or the work-
ing surface, of the second battery pack 202 is also an
arc, and the contact between the second battery pack
202 and the ground or the working surface is point con-
tact. In this case, the distance between the two fixed
points in the transverse direction is the length of the bot-
tom edge V-W of the triangle shown in FIG. 28.

[0132] Certainly, the support points, in contact with the
ground or the working surface, of the two battery packs
200 may be alternatively in other forms.

[0133] Further, in this implementation, the width of the
liquid outlet portion 13 in the transverse direction is rel-
atively small. Specifically, the width of the liquid outlet
portion 13 in the transverse direction is approximately 40
mm to 55 mm. To ensure that the three support points
stably support the entire machine, a maximum length V-
W between the second support point V and the third sup-
port point W in the transverse direction is greater than a
maximum width of the liquid outlet portion 13.

[0134] Asdescribed above, in this implementation, the
attachment direction in which the battery packs 201 and
202 are slidably attached to the battery pack mounting
portions 151 and 152 is designed as that the first battery
pack 201 and the second battery pack 202 slide obliquely
upward from the rear-lower side to be attached to the
corresponding battery pack mounting portions 151 and
152. Therefore, as shown in FIG. 28, the second support
point V may be determined as being located at a left-
lower end of the first battery pack 201, and the third sup-
port point W may be determined as being located at a
right-lower end of the second battery pack 202. Referring
to FIG. 7 and FIG. 28, the second support point V is lo-
cated on the rear side of the center of gravity G1 of the
first battery pack 201, the third support point W is located
on the rear side of the center of gravity G2 of the second
battery pack 202, and as described above, the center of
gravity G1 of the first battery pack 201 and the center of
gravity G2 of the second battery pack 202 are both lo-
cated on the rear side of the center of gravity G of the
entire machine. Therefore, a projection G’ of the center
of gravity G of the entire machine on the ground or the
working surface is necessarily located on the front side
of the second support point V and the third support point
W. Certainly, in other implementations, the projection G’
of the center of gravity G of the entire machine on the
ground or the working surface may be alternatively lo-
cated on a line segment formed by the second support
pointV and the third support point W through connection.
[0135] Further, in this implementation, the weight of
the motor 3 is approximately 435 g, the weight of the
pump 4 is approximately 1 kg, the weight of one single
battery pack is approximately 400 g, and the specifica-
tions of the two battery packs 200 are the same, so that
the weight of the two battery packs 200 is 800 g. Con-
sidering that the center of gravity G of the handheld high-
pressure cleaning machine 100 is mainly determined
based on the positions of the weight objects such as the
position of the motor 3, the position of the pump 4, and
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the positions of the two battery packs 200 mounted on
the handheld high-pressure cleaning machine 100. The
motor 3 and the pump 4 are both located in the main
body portion 10, and a sum of weights of the motor 3 and
the pump 4 is greater than a sum of weights of the two
battery packs 200. Therefore, the center of gravity G of
the entire machine should be located in the main body
portion 10.

[0136] Further, to consider both a relatively small width
size of the entire machine and stable support of the three
support points, a side U-V (that is, a lateral side of the
isosceles triangle) formed by the first support point U and
the second support point V through connection, a side
U-W (thatis, another lateral side of the isosceles triangle)
formed by the first support point U and the third support
point W through connection. A range of an angle formed
by the side U-V and the side U-W is 20 degrees to 45
degrees, for example, 30 degrees, 35 degrees or 40 de-
grees.

[0137] In this implementation, a structure with a left
half and a right half is used for the main machine housing
1, and there is only a little difference between the first
half housing 11 and the second half housing 12 of the
main machine housing 1. For element parts accommo-
dated in the main machine housing 1, there is a little
difference between the weight of the element parts lo-
cated in the first half housing 11 and the weight of the
element parts located in the second half housing 12. In
addition, the two battery packs 200 joined to the main
machine housing 1 are arranged on the left and right
sides and have the same specifications. Therefore, an
amplitude that the center of gravity G of the handheld
high-pressure cleaning machine 100 deviates leftward
or rightward from the middle plane S is modest. Specif-
ically, as shown in FIG. 28, the three support points con-
struct a plane Z (not marked) through connection, and
the two battery packs 200 are mounted on the corre-
sponding battery pack mounting portions in a manner
that a projection G’ of the center of gravity G of the entire
machine on the plane Z is configured to be located on a
perpendicular line of the triangle, or a size range in which
the projection G’ deviates leftward or rightward from the
perpendicular line of the triangle is not greater than a half
of the size of the bottom side V-W of the triangle in the
transverse direction. It should be noted that the perpen-
dicular line herein is the perpendicular line drawn from
the first support point U to the opposite side of the first
support point U. That is, the perpendicular line is the al-
titude to the bottom side V-W. In addition, an intersection
of the perpendicular line and the bottom side V-W is the
foot of the altitude.

[0138] Specifically, in an implementation, the projec-
tion G’ of the center of gravity G of the entire machine on
the plane Z formed by the triangle may be configured to
bias leftward or rightward at a distance of a half of the
size of the bottom side V-W of the triangle. That is, the
projection G’ overlaps with the point V or W. In another
implementations, the projection G’ is located in a region
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formed by the three sides of the triangle, and a distance
at which the projection G’ bias leftward or rightward is
less than a half of the size of the bottom side V-W of the
triangle.

[0139] Preferably, as shownin FIG. 28, the two battery
packs are mounted on the corresponding battery pack
mounting portions in a manner that the projection G’ of
the center of gravity G of the entire machine on the plane
Z is configured to be located on the perpendicular line of
the triangle, or a ratio of a size at which the projection G’
bias leftward or rightward from the perpendicular line of
the triangle to the size of the bottom side V-W of the
triangle is 0.55 to 0.8. The ratio may be 0.6, 0.65, 0.7,
0.75 or the like. Preferably, the ratio is 0.68. Specifically,
in this implementation, the size range in which the pro-
jection G’ of the center of gravity G of the entire machine
onthe plane Z bias leftward is configured to be not greater
than the length of G'P. The size range in which the pro-
jection G’ of the center of gravity G of the entire machine
onthe plane Zbias rightward is configured to be not great-
er than the length of G’O.

[0140] It should be noted that, the distance at which
the projection G’ of the center of gravity G of the entire
machine on the plane Z bias leftward or rightward from
the perpendicular line of the triangle needs to be config-
ured to ensure that G’ is located in the triangular plane
enclosed by the triangle.

[0141] For the implementation that the three support
points construct anisosceles triangle, a ratio of a distance
between the projection G’ of the center of gravity G of
the entire machine on the plane Z and a plumb line L4
at which the first support point U is located to a distance
between the plumb line L4 and a straight line L5 at which
the triangle bottom side formed by the second support
point V and the third support point W through connection
is configured to be 0.55 to 0.8. Preferably, as shown in
FIG. 28, the projection G’ of the center of gravity G of the
entire machine on the triangular plane Z is configured to
be located on the perpendicular of the triangle, or the
projection G’ bias leftward or rightward from the perpen-
dicular line of the triangle. The ratio may be 0.6, 0.65,
0.7, 0.75 or the like. Preferably, the ratio is 0.68.

[0142] Accordingtosuchadesign, after the two battery
packs 200 are mounted, the handheld high-pressure
cleaning machine 100 may be in a stable standing state,
and does not tilt leftward or rightward or tilt forward or
backward.

[0143] FIG. 8is a top view after the two battery packs
200 are joined to the handheld high-pressure cleaning
machine 100. In this implementation, a distance between
the two battery pack mounting portions 151 and 152 in
the width direction (the transverse direction) is relatively
small. Therefore, even the handheld high-pressure
cleaning machine 100 is in a state in which the battery
packs 200 are joined, the entire machine is quite compact
in the transverse direction. Specifically, as shown in FIG.
7, arange of a ratio of a width W3 of the first battery pack
201 and the second battery pack 201 in the transverse
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direction to the width W1 of the main body portion 10 in
the transverse direction is 1.2 to 2. Preferably, the ratio
is 1.5. More specifically, when one group of battery packs
are respectively assembled on the two battery pack
mounting portions, a range of a width by which the hand-
held high-pressure cleaning machine increases in the left
direction or right direction is 17 mm to 47 mm.

[0144] Referring to FIG. 6 and FIG. 7 again, X3 indi-
cates an axis of the first battery pack 201 attached to the
first battery pack mounting portion 151 through sliding,
and the axis passes through the center of gravity G1. X4
indicates an axis of the second battery pack 202 attached
to the second battery pack mounting portion 152 through
sliding, and the axis passes through the center of gravity
G2. The axis X3 and the axis X4 are approximately par-
allel to an extending direction of a central axis of the first
handle 14. In addition, the axis X3 and the axis X4 are
approximately parallel to the middle plane of the main
body portion, and are disposed approximately symmet-
rically about the middle plane S of the main body portion
10. In other words, the two battery packs 201 and 202
both slide from the rear-lower side to the front-upper side
to be attached to the corresponding battery pack mount-
ing portions 151 and 152.

[0145] Certainly, the axis X3 and the axis X4 and the
middle plane S of the main body portion 10 may be al-
ternatively constructed as nonparallel arrangement. Spe-
cifically, an extending direction of the axis X3 may inter-
sect with the middle plane S to form a first acute angle,
an extending direction of the axis X4 may intersect with
the middle plane S to form a second acute angle, and
the first acute angle is equal to the second acute angle.
In addition, a sum of the first acute angle and the second
acute angle is still an acute angle. In other words, the
axis X3 and the axis X4 are set symmetrical about the
middle plane S of the main body portion 10, and the two
battery packs 201 and 202 may slide from the lower-rear
side to the upper-front side to be attached to the corre-
sponding battery pack mounting portions 151 and 152.

[0146] In the following embodiments, at least one of
the foregoing four consideration factors is considered in
a design of the joint positions of the two battery packs,
and main differences between the design and the first
implementation lie in a specific position relationship be-
tween the battery pack mounting portion and the main
body portion 10 and an assembling direction of the bat-
tery pack 200.

[0147] Specifically, FIG. 9 and FIG. 10 are a second
implementation of the joint positions of the two battery
packs 200, and this implementation at least meets three
of the four consideration factors. In this implementation,
the two battery pack mounting portions 151 and 152 dis-
posed on the main machine housing 1 0 are at least par-
tially configured on the main body portion 10. Further,
the main body portion 10 includes a motor housing 102
accommodating the motor 3 and a pump housing 103
accommodating the pump 4. The atleast two battery pack
mounting portions 151 and 152 are at least partially con-
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figured on left and right sides of the pump housing 103.
In other words, in this implementation, the distance be-
tween the two battery pack mounting portions 151 and
152 is greater than the width of the main body portion 10
in the transverse direction. According to such a design,
the width of the entire machine in the transverse direction
is increased relatively. However, the two battery pack
mounting portions 151 and 152 are configured around
the pump housing 103, and distances between the two
battery pack mounting portions 151 and 152 and the
pump 4 are greater than distances between the two bat-
tery pack mounting portions and the motor 3. In an op-
eration process of sucking cold water of the handheld
high-pressure cleaning machine 100, a cleaning liquid
(when the sucked cleaning liquid is natural cold water
from a pond, a tap or a tank) flowing through the pump
4 may deliver cold air to the battery packs attached to
the battery pack mounting portions 151 and 152, to cool
heat dissipated by the battery packs 201 and 202 during
use.

[0148] In addition, in this implementation, the attach-
ment direction of the two battery packs 201 and 202 may
be designed as that: the two battery packs 201 and 202
are slidably joined to the battery pack mounting portions
151 and 152 from top to bottom. The direction from top
to bottom herein may be understood as oblique insertion
from the front-upper side to the rear -lower side or oblique
insertion from the rear-upper side to the front-lower side
or vertical insertion from directly above to directly below.
According to such a design, the attached battery packs
201 and 202 may be prevented from being detached from
the battery pack mounting portions 151 and 152. Prefer-
ably, the attachment direction of the battery packs 201
and 202 is that the battery packs are slidably attached
to the corresponding battery pack mounting portion ver-
tically downward from the directly above. The attachment
direction of the battery packs is opposite to a direction in
which an external water source is introduced into the lig-
uid inlet 20. The battery pack mounting portion is config-
ured to allow the battery pack to be configured between
the liquid inlet joint 2 and the first handle 14.

[0149] In addition, in this embodiment, there may be
two types of position relationships between the attach-
ment direction of the battery packs 201 and 202 and the
middle plane S of the main body portion 10. Referring to
FIG. 9 and FIG. 10, for the first type, the attachment di-
rection of the battery packs 201 and 202 is set parallel
to the middle plane S. For the second type, the attach-
mentdirection of the battery packs 201 and 202 intersects
with the middle plane S (not shown in the figure). Refer-
ence may be made to the description in the first imple-
mentation for the first type. The axis passing through the
center of gravity of the first battery pack 201 is approxi-
mately parallel to the middle plane S, and the axis passing
through the center of gravity of the second battery pack
is also approximately parallel to the middle plane S. Ref-
erence may be made to the description in the first imple-
mentation for the second type. The axis passing through
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the center of gravity of the first battery pack 201 intersects
with the middle plane S to form a first acute angle, and
the axis passing through the center of gravity of the sec-
ond battery pack intersects with the middle plane S to
form a second acute angle. The first acute angle is equal
to the second acute angle. In addition, a sum of the first
acute angle and the second acute angle is still an acute
angle.

[0150] In addition, as shown in FIG. 10, the battery
pack 201 further includes a display apparatus 2011 rep-
resenting working characteristics of the battery pack. The
display apparatus 2011 is disposed in a direction oppo-
site to the insertion direction of the battery pack 201. The
display apparatus 2011 includes a control panel (not
shown in the figure), a battery indicator light 2012 elec-
trically connected to the control panel, and a battery in-
dicator button 2013. The battery indicator button 2013 is
operably triggered to turn on the battery indicator light
2012. In this implementation, the attachment direction of
the battery pack 201 is disposed from top to bottom, so
that the operator can know the battery status of the bat-
tery packs without turning over the machine during op-
eration.

[0151] In the following embodiments, at least one of
the foregoing four factors is considered in a design of the
joint positions of the two battery packs, and main differ-
ences between the design and the second implementa-
tion lie in a specific position relationship between the bat-
tery pack mounting portions 151 and 152 and the main
body portion 10 and an assembling direction of the bat-
tery pack 200.

[0152] Specifically, FIG. 11 to FIG. 13 are a third im-
plementation of the design of the joint positions of the
two battery packs 200 in the present invention. In this
implementation, the two battery pack mounting portions
151 and 152 disposed on the main machine housing 1
are at least partially configured on the main body portion
10. Further, the two battery pack mounting portions 151
and 152 are both disposed on the pump housing 103. In
other words, in this implementation, the distance be-
tween the two battery pack mounting portions 151 and
152 is greater than the width of the main body portion 10
in the transverse direction. According to such a design,
the width of the entire machine in the transverse direction
is increased relatively. However, the two battery mount-
ing portions 151 and 152 are configured to be disposed
around the pump housing 103. In an operation process
of sucking cold water of the handheld high-pressure
cleaning machine 100, cold water flowing through the
pump 4 may deliver cold air to the battery packs 200
attached to the battery pack mounting portions, to cool
the battery pack 200 during use.

[0153] A difference between this implementation and
the previous implementation lies in that the attachment
directions of the battery packs 200 are different. Specif-
ically, as shown in FIG. 11 to FIG. 13, the attachment
direction of the battery packs 201 and 202 is consistent
with an extending direction of the central axis X1 of the
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main body portion 10. Alternatively, it may be expressed
that the attachment direction of the battery packs 201
and 202 is consistent with an extending direction of a
motor shaft (not marked). In addition, to make it conven-
ient for the operator to carry the machine or hold the
machine with one hand and assemble the battery packs
200 with the other hand, preferably, the attachment di-
rection of the battery packs 200 is opposite to a liquid
outlet direction. That is, the attachment direction of the
battery packs 200 is that the battery packs are inserted
from front to rear.

[0154] Further, FIG. 11is only a simple variant embod-
imentof the position relationship between the attachment
direction of the battery packs 200 and the middle plane
S of the main body portion 10. Specifically, in FIG. 11,
the attachment direction of the battery packs 200 is dis-
posed obliquely relative to the middle plane S, and in
FIG. 12 and FIG. 13, the attachment direction of the bat-
tery packs 200 is disposed in parallel to the middle plane
S.

[0155] In the following embodiments, at least one of
the foregoing four factors is considered in a design of the
joint positions of the two battery packs 200, and main
differences between the design and the first implemen-
tation, the second implementation, and the third imple-
mentation lie in the specific positions of the battery pack
mounting portions 151 and 152 and an assembling di-
rection of the battery packs 201 and 202.

[0156] Specifically, FIG. 14 and FIG. 15 show a fourth
implementation of the joint positions of the two battery
packs 201 and 202. The two battery pack mounting por-
tions 151 and 152 both extend across the middle plane
S in the transverse direction, and the two mounting por-
tions 151 and 152 are configured to be arranged in a row
in the longitudinal direction, to enable one battery pack
mounting portion 151 of the two battery pack mounting
portions is constructed closer to the liquid outlet 131 than
the other mounting portion 152. Further, the two battery
pack mounting portions 151 and 152 disposed on the
main machine housing 1 are at least partially configured
on the main body portion 10. The two battery pack mount-
ing portions 151 and 152 and the liquid inlet joint 2 are
relatively disposed on the upper and lower sides of the
main body portion 10. Specifically, the two battery pack
mounting portions 151 and 152 are both configured on
the upper side of the main body portion 10. Furthermore,
the attachment directions of the two battery packs 200
are the same, and the two battery packs are connected
to the corresponding battery pack mounting portions in
a manner of being perpendicular to the extending direc-
tion (or the middle plane S) of the motor shaft. Preferably,
for the battery packs 200, the battery packs 200 are joined
to the corresponding battery pack mounting portions 151
and 152 in an attachment direction from right to left.
[0157] According to such a design, on one hand, the
battery pack mounting portions 151 and 152 and the lig-
uid inletjoint 2 are disposed on the upper and lower sides,
to enable the battery packs 200 to be far away from the
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water source, thereby improving a waterproof effect of
the battery packs 200. On the other hand, the two battery
packs 200 are inserted and removed in the same direc-
tion, to facilitate user operations.

[0158] Inthe foregoing fourimplementations, although
there is a difference between the specific mounting po-
sitions of the two battery packs 200, there is at least one
common point between the fourimplementations: the two
battery pack mounting portions are both located between
the first handle 14 and the second handle 6, thereby en-
suring that the two battery packs (the first battery pack
201 and the second battery pack 202) are configured
between the first handle 14 and the second handle 6 in
a manner that the ratio K of the distance D between the
center of gravity G of the handheld high-pressure clean-
ing machine and the center of the first handle 14 to the
distance L between the center of the first handle 14 and
the center of the second handle 6 is within a range greater
than or equal to 35% and less than or equal to 50% in
the longitudinal direction (or as observed from the left
side).

[0159] The difference between the positions of the two
battery pack mounting portions in the following embodi-
ments and that in the foregoing implementations is rela-
tively great. The difference mainly lies in that at least one
of the battery pack mounting portions is not disposed
between the first handle 14 and the second handle 6,
and detailed description is given below.

[0160] FIG. 21 and FIG. 22 are a fifth implementation
ofthe design ofthe joint positions of the two battery packs.
The positions of the two battery pack mounting portions
151 and 152 are configured to enable the lower surfaces
of the two battery packs 201 and 202 to be located on
the same plane when the two battery packs 201 and 202
are mounted on the corresponding battery pack mounting
portions 151 and 152. In other words, the lower surfaces
of the two battery packs 201 and 202 are coplanar.
[0161] Specifically, as shownin FIG. 21, the liquid out-
letjoint 2 and the two battery pack mounting portions 151
and 152 are all located on the same side of the central
axis X1 of the main body portion 10, the two battery pack
mounting portions 151 and 152 both extend across the
middle plane S in the transverse direction, and the two
mounting portions 151 and 152 are configured to be ar-
ranged in a row in the longitudinal direction, to enable
one of the two battery pack mounting portions 151 and
152 to be constructed closer to the liquid outlet 131 than
the other. A distance between the lowermost end of the
liquid inlet 20 and the central axis X1 of the main body
portion 10 is less than a distance between the lower sur-
face of the battery pack 200 and the central axis X1 of
the main body portion 10. A distance between the free
end of the first handle 14 and the central axis X1 of the
main body portion 10 is less than a distance between a
battery pack mounting surface and the central axis X1 of
the main body portion 10. Thatis, the battery pack mount-
ing portions 151 and 152 are disposed at a farthest end
below the main body portion 10.
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[0162] Furthermore, a foremost end of the at least one
battery pack mounting portion 151 extends forward be-
yond the plumb line L2 at which the center of gravity G
of the handheld high-pressure cleaning machine is locat-
ed. According to such a design, when the two battery
packs 201 and 202 are respectively mounted on the bat-
tery pack mounting portions 151 and 152, the two copla-
nar battery packs 201 and 202 can support the handheld
high-pressure cleaning machine 100 to be in a standing
state.

[0163] In addition, the attachment directions of the two
battery packs 200 are the same, and the two battery
packs are connected to the corresponding battery pack
mounting portions 151 and 152 in a manner of being per-
pendicular to the extending direction (or the middle plane
S) of the motor shaft. Preferably, for the battery packs
200, the battery packs 200 are joined to the correspond-
ing battery pack mounting portions 151 and 152 in an
attachment direction from right to left.

[0164] FIG. 23 and FIG. 24 are a sixth implementation
ofthe design of the joint positions of the two battery packs
200. The positions of the two battery pack mounting por-
tions 151 and 152 are configured to enable a weight dif-
ference between the functional components (the motor
3, the pump 4, the reduction mechanism, and the battery
packs 200) located on the front and rear sides of the first
handle 14 is not greater than 20% when the two battery
packs 201 and 202 are mounted on the corresponding
battery pack mounting portions 151 and 152.

[0165] Specifically, the two battery pack mounting por-
tions 151 and 152 are located at one end, away from the
main body portion 10, of the first handle 14. The two
battery pack mounting portions 151 and 152 are disposed
on the left and right sides of the middle plane S in a man-
ner of facing away from each other, and are symmetrical
with each other about the middle plane S. Specifically,
the two battery pack mounting portions 151 and 152 are
configured in parallel on the left and right sides of the
main machine housing 1 in the transverse direction. In
addition, insertion directions of the battery packs 201 and
202 may be the same. According to such a design, the
machine is relatively balanced in the transverse direction
to ensure the reliability of operations, and the two battery
packs 201 and 202 may be mounted and removed in the
same direction at one time, to facilitate a disassembly
operation of the user.

[0166] In the present invention, the handheld high-
pressure cleaning machine 100 further includes an ac-
cessory attachment portion (not marked) integrally
formed or mounted on the liquid outlet 131. The acces-
sory attachment portion is operably connected to a spray
rod, and the cleaning liquid flowing to the handheld high-
pressure cleaning machine 100 can be sprayed outward
from the spray rod. The spray rod includes a long-gun
spray rod 300 or a short-gun spray rod 400 selectively
detachably connected to the accessory attachment por-
tion. Specifically, as shownin FIG. 16, when the handheld
high-pressure cleaning machine 100 is connected to the
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long gun 300, the handheld high-pressure cleaning ma-
chine 100 is in a first working mode. As shown in FIG.
17, when the handheld high-pressure cleaning machine
100 is connected to the short gun 400, the handheld high-
pressure cleaning machine 100 is in a second working
mode. Specifically, water outlet pressure corresponding
to a high-speed gear when the handheld high-pressure
cleaning machine 100 is in the first working mode is dif-
ferent from water outlet pressure corresponding to a high-
speed gear when the handheld high-pressure cleaning
machine 100 is in the second working mode. Water outlet
pressure corresponding to a low-speed gear when the
handheld high-pressure cleaning machine 100 is in the
first working mode is different from water outlet pressure
corresponding to a low-speed gear when the handheld
high-pressure cleaning machine 100 is in the second
working mode. The user may select a corresponding gun
barrel for adaptation according to a corresponding work-
ing condition requirement.

[0167] The foregoing embodiments only show some
implementations of the present invention, although the
descriptions are relatively specific and detailed, the im-
plementations should not be understood as a limitation
to the patent scope of the present invention. It should be
noted that, persons of ordinary skill in the art may further
make some variations and improvements without depart-
ing from the concept of the present invention, and the
variations and improvements belong to the protection
scope of the present invention.

Claims

1. A handheld high-pressure cleaning machine, com-
prising:

a main machine housing, mounted or integrally
formed with a battery pack mounting portion,
wherein the battery pack mounting portion al-
lows detachable attachment of a battery pack,
the main machine housing further comprises a
main body portion, the main body portion is pro-
vided with a middle plane, and the main body
portion is disposed approximately symmetrical
about the middle plane;

a liquid outlet, provided in the main machine
housing, and configured to discharge a cleaning
liquid;

afirst handle, to be held by an operator, wherein
the first handle is mounted or integrally formed
on the main machine housing and is disposed
at an end away from the liquid outlet;

a motor, configured to supply a driving force for
the handheld high-pressure cleaning machine
to operate; and

a pump, driven by the motor to output the clean-
ing liquid, wherein

the battery pack mounting portion comprises a
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first battery pack mounting portion and a second
battery pack mounting portion, and the battery
pack comprises a first battery pack connected
to the first battery pack mounting portion and a
second battery pack connected to the second
battery pack mounting portion; and

the first battery pack mounting portion and the
second battery pack mounting portion are re-
spectively disposed on left and right sides of the
middle plane in a manner that a distance W2
between a leftmost edge of the first battery pack
mounting portion and a rightmost edge of the
second battery pack mounting portion in the
transverse direction is not greater than a width
W1 of the main body portion in the transverse
direction.

The handheld high-pressure cleaning machine ac-
cording to claim 1, wherein the main machine hous-
ing approximately has a pistol shape, and the motor
and the pump are both located in the main body por-
tion.

The handheld high-pressure cleaning machine ac-
cording to claim 1, wherein the first battery pack
mounting portion and the second battery pack
mounting portion are symmetrical about the middle
plane.

The handheld high-pressure cleaning machine ac-
cording to claim 1, wherein the first battery pack and
the second battery pack slide from bottom to top to
be attached to corresponding battery pack mounting
portions.

The handheld high-pressure cleaning machine ac-
cording to claim 1, wherein each of the first battery
pack mounting portion and the second battery pack
mounting portion is provided with two parallel mount-
ing guide rails, and the first battery pack and the sec-
ond battery pack slide along the mounting guide rails
to be respectively attached to the first battery pack
mounting portion and the second battery pack
mounting portion; and

the first handle comprises a holding portion, and an
extending direction of each mounting guide rail is
approximately parallel to an extending direction of
the holding portion.

A handheld high-pressure cleaning machine, com-
prising:

a main machine housing, mounted or integrally
formed with a battery pack mounting portion, to
allow detachable attachment of a battery pack;
a liquid outlet, provided in the main machine
housing;

afirsthandle, to be held by an operator, wherein
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the first handle is mounted or integrally formed
on the main machine housing and is disposed
at an end away from the liquid outlet;

a motor, configured to supply a driving force for
the handheld high-pressure cleaning machine
to operate; and

a pump, driven by the motor to output the clean-
ing liquid, wherein

the battery pack mounting portion comprises a
first battery pack mounting portion and a second
battery pack mounting portion, and the battery
pack comprises a first battery pack connected
to the first battery pack mounting portion and a
second battery pack connected to the second
battery pack mounting portion; and

the handheld high-pressure cleaning machine
further comprises a second handle, and the sec-
ond handle cooperates with the first handle to
implement two-hand operation of the handheld
high-pressure cleaning machine; and

the first battery pack and the second battery
pack are configured between the firsthandle and
the second handle in a manner that a ratio K of
a distance D between the center of gravity G of
the handheld high-pressure cleaning machine
and the center of the first handle to a distance
L between the center of the first handle and the
center of the second handle is within a range of
greater than or equal to 35% and less than 50%
in the longitudinal direction.

The handheld high-pressure cleaning machine ac-
cording to claim 6, wherein the motor and the pump
are both located in the main machine housing, and
the motor, the pump, the first battery pack, and the
second battery pack are distributed in a manner that
at least one structure of the motor, the pump, the
first battery pack, and the second battery pack is
configured on a rear side of the center of gravity G
of the handheld high-pressure cleaning machine in
the longitudinal direction.

The handheld high-pressure cleaning machine ac-
cording to claim 6, wherein the main machine hous-
ing comprises a main body portion, the liquid outlet
is located at one end of the main body portion, the
first handle is disposed at the other end of the main
body portion, the main body portion and the first han-
dle cooperate with each other to form a mounting
space, and the first battery pack mounting portion
and the second battery pack mounting portion are
both located in the mounting space.

The handheld high-pressure cleaning machine ac-
cording to claim 8, wherein the handheld high-pres-
sure cleaning machine comprises a liquid inlet joint
provided with a liquid inlet, the liquid inlet is in fluid
communication with the pump, and the first battery
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pack mounting portion and the second battery pack
mounting portion are disposed between the liquid
inlet joint and the first handle and located below the
main body portion.

The handheld high-pressure cleaning machine ac-
cording to claim 6, wherein in the longitudinal direc-
tion, the combined center of gravity GO of the first
battery pack and the second battery pack is located
on a rear side of the center of gravity G of the hand-
held high-pressure cleaning machine.

The handheld high-pressure cleaning machine ac-
cording to claim 6, wherein the second handle is dis-
posed closer to the liquid outlet than the first handle,
and in the longitudinal direction, a value range of the
distance L between the center of the first handle 14
and the center of the second handle 6 is 200 mm <
L <400 mm.

A handheld high-pressure cleaning machine, com-
prising:

a main machine housing, mounted or integrally
formed with a battery pack mounting portion, to
allow detachable attachment of a battery pack,
wherein the main machine housing further com-
prises aliquid outlet portion, and the liquid outlet
portion is provided with a liquid outlet formed at
a free end;

afirsthandle, to be held by an operator, wherein
the first handle is mounted or integrally formed
on the main machine housing and is disposed
at an end away from the liquid outlet;

a motor, configured to supply a driving force for
the handheld high-pressure cleaning machine
to operate; and

a pump, driven by the motor to output a cleaning
liquid, wherein

the battery pack mounting portion comprises a
first battery pack mounting portion and a second
battery pack mounting portion, and the battery
pack comprises a first battery pack connected
to the first battery pack mounting portion and a
second battery pack connected to the second
battery pack mounting portion; and

the handheld high-pressure cleaning machine
is capable of being supported on a support plane
by the liquid outlet portion and the first battery
pack and the second battery pack, a part of the
liquid outlet portion which in contact with the sup-
port plane, is defined as a first support point U;
a part of the first battery pack which in contact
with the support plane, is defined as a second
support pointV; a part of the second battery pack
which in contact with the support plane, is de-
fined as a third support point W; the first support
point, the second support point, and the third
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support point are connected end to end to form
a triangle, and the triangle comprises a perpen-
dicular line drawn through the first support point
U to an opposite side of first support point; and
in the transverse direction, a projection G’ of the
center of gravity G of the handheld high-pres-
sure cleaning machine on a plane Z formed by
the triangle is located on the perpendicular line,
or the first battery pack and the second battery
pack are mounted on corresponding battery
pack mounting portions in a manner that a size
range in which the projection G’ deviates left-
ward or rightward from the perpendicular line is
not greater than a half of the size of a line seg-
ment V-W formed by connecting the second
support point and the third support point.

The handheld high-pressure cleaning machine ac-
cording to claim 12, wherein the projection G’ of the
center of gravity G of the handheld high-pressure
cleaning machine onthe plane Zis located inaregion
formed by the triangle.

The handheld high-pressure cleaning machine ac-
cording to claim 12, wherein the main machine hous-
ing comprises a main body portion, the motor and
the pump are both located in the main body portion,
the liquid outlet portion is disposed on a side of the
main body portion that is away from the first handle,
and the liquid outlet portion comprises a liquid outlet
pipe thatis in fluid communication with the pump and
a second handle that is at least partially disposed on
the periphery of the liquid outlet pipe, and the second
handle and the first handle cooperate with each other
to implement two-hand operation of the handheld
high-pressure cleaning machine.

The handheld high-pressure cleaning machine ac-
cording to claim 12, wherein the handheld high-pres-
sure cleaning machine further comprises an acces-
sory attachment portion integrally formed or mount-
ed on the liquid outlet and a spray rod connected to
the accessory attachment portion, and cleaning lig-
uid is capable of being sprayed outward from the
spray rod.

A handheld high-pressure cleaning machine, com-
prising:

a main machine housing, mounted or integrally
formed with a battery pack mounting portion, to
allow detachable attachment of a battery pack,
wherein the main machine housing comprises
a first half housing and a second half housing
located on two sides of a middle plane;

a liquid outlet, provided in the main machine
housing, and configured to discharge a cleaning
liquid;
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afirst handle, comprising a holding portion to be
held by an operator, wherein the first handle is
mounted or integrally formed on the main ma-
chine housing;

a motor, configured to supply a driving force for
the handheld high-pressure cleaning machine
to operate; and

a pump, driven by the motor to output a cleaning
liquid output a cleaning liquid, wherein

the battery pack mounting portion comprises a
first battery pack mounting portion and a second
battery pack mounting portion, and the battery
pack comprises a first battery pack connected
to the first battery pack mounting portion and a
second battery pack connected to the second
battery pack mounting portion; and

as observed from a rear side of the handheld
high-pressure cleaning machine, the first battery
pack and the second battery pack are attached
to the main machine housing in a manner that
the center of gravity G of the handheld high-
pressure cleaning machine is within a range of
1 to 1.5 times the width of the holding portion on
the left or right side of the middle plane.

The handheld high-pressure cleaning machine ac-
cording to claim 16, wherein the main machine hous-
ing comprises a main body portion, the liquid outlet
is located at one end of the main body portion, the
first handle is disposed at the other end of the main
body portion, the main body portion and the first han-
dle cooperate with each other to form a mounting
space, and the first battery pack mounting portion
and the second battery pack mounting portion are
both located in the mounting space.

The handheld high-pressure cleaning machine ac-
cording to claim 16, wherein the first battery pack
mounting portion and the second battery pack
mounting portion are symmetrical about the middle
plane.

The handheld high-pressure cleaning machine ac-
cording to claim 16, wherein the first battery pack
and the second battery pack are specifically a group
of battery packs with the same specifications, and
the group of battery packs is capable of being used
together to supply power to the motor.

The handheld high-pressure cleaning machine ac-
cording to claim 16, wherein the main machine hous-
ing approximately has a pistol shape, and the motor
and the pump are both located in the main machine
housing.
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