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(54) SURFACE CLEANING MACHINE

(57) A surface cleaning machine (10) comprises : a
suction device (2); a cleaning base (12) suitable for mov-
ing on a surface to be cleaned, the cleaning base (12)
comprising a cleaning roller (18) capable of rotating; a
cleaning liquid supply unit (3); and a dirty liquid recovery
tank (4), the dirty liquid recovery tank (4) being in fluid
communication with the suction device (2); wherein the
cleaning base (12) further comprises a transfer chamber
adjacent to a rear side of the cleaning roller (18) and
capable of temporarily holding a solid-liquid mixture, the
transfer chamber configured to be in fluid communication
with the suction device (2), so that the surface cleaning
machine (10) can transfer at least a part of liquid or at
least a part of a solid-liquid mixture from the transfer
chamber to the dirty liquid recovery tank (4) by means of
the suction device (2), thereby achieving a low energy
consumption operation.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a surface clean-
ing machine, and in particular, to a surface cleaning ma-
chine that cleans a surface to be cleaned by applying a
cleaning fluid to the surface to be cleaned and recovers
the dirty liquid after cleaning.

BACKGROUND

[0002] It is well known that floor cleaning machines are
known, for example, in the form of a floor cleaner, in which
one or more cleaning rollers rotating around a horizontal
axis are used as cleaning tools, which contact with the
floor to be cleaned and clean the floor with the aid of a
cleaning fluid. The cleaning liquid is held in a cleaning
liquid supply container and is applied to the floor during
cleaning operations. The applied cleaning liquid together
with the dirt (which may include filter, dust, stains, mud,
hair and other debris) is then sucked up from the floor
and transferred to the dirty liquid recovery container by
the action of the cleaning rollers as well as the suction
device.
[0003] CN209463915U discloses a surface cleaning
equipment comprising an upright handle assembly; a
cleaning head mounted on the upright handle assembly
and adapted to move on a surface to be cleaned; a fluid
delivery system and a fluid recovery system for extracting
fluid and debris from the surface. The fluid recovery sys-
tem typically includes a recovery tank, a nozzle adjacent
to the surface to be cleaned and in fluid communication
with the tank through a working air path, and a suction
source that is in fluid communication with a working air
path to draw up cleaning fluid from the surface to be
cleaned and through the nozzle and working air duct to
the recovery tank. The recovery tank periodically empties
the collected fluid and debris, such as by removing the
recovery tank from the equipment and emptying the col-
lected fluid and debris into a sink, toilet or other discharge
device.
[0004] The above-mentioned equipment is increasing-
ly used because of its ability to combine the functions of
dry vacuuming and wet cleaning. However, this type of
surface cleaning equipment also has an important draw-
back, that is, the suction source power in the equipment
is relatively large. If it is used in a battery-powered surface
cleaning equipment, the single workable time of the
equipment is usually very short. This is a significant dis-
advantage when users need to use workable s to clean
large-area surfaces.
[0005] The patent document WO2017059600A1 dis-
closes a floor cleaner with a cleaning roller, a water con-
tainer, a clean water chamber, a clean water supply de-
vice, a waste water chamber, and an air pump. The water
container is sealed and fastened to a surface of the clean-
ing roller. The clean water chamber, clean water supply

device, and the water container are in mutual communi-
cation, and the clean water supply device enables clean
water in the clean water chamber to flow into the water
container. The waste water chamber has a cavity con-
figured to store and recycle waste water, and the cavity
is provided with a waste water inlet and a vent. The waste
water inlet is in communication with the water container,
and an air suction opening of the air pump in communi-
cation with the vent of the waste water chamber. This
cleaner replaces the use of a suction motor as the power
for pumping the waste water from the waste water cham-
ber by using a separate air pump as the power for pump-
ing the waste water from the waste water chamber. Since
the power of the air pump is low, the energy consumption
per unit time is much lower than that of the suction motor,
so this floor cleaner can work much longer when used
on battery-powered apparatus.
[0006] However, the above-mentioned floor cleaner al-
so has drawbacks, as the surface to be cleaned relies
entirely on the rotating cleaning roller to carry the dirt and
garbage, which treats the dirty liquid and solid dirt sep-
arately, and the containers for the dirty liquid and solid
dirt are also separate, which will make the cleaner require
a lot of cleaning work from the user after use.
[0007] Therefore, although wet type surface cleaning
devices have come a long way in various aspects, con-
sumers still expect improved surface cleaning devices to
be used to reduce the power of the motor during cleaning
operations, while maintaining the efficacy of the surface
cleaning operation and reducing the cleaning time of the
cleaning devices themselves.

SUMMARY

[0008] In response to the above technical problems,
an object of the invention is to provide a surface cleaning
machine with long running time and high cleaning effi-
ciency by improving the above-mentioned surface clean-
ing machine.
[0009] In order to achieve the object of the invention,
the present invention provides a surface cleaning ma-
chine comprising: a suction device capable of providing
a suction force; a cleaning base adapted to move on a
surface to be cleaned and comprising a cleaning roller
capable of rotation; a cleaning liquid supply unit; and a
dirty liquid recovery tank being in fluid communication
with the suction device; wherein the cleaning base further
comprises a transfer chamber adjacent to a rear side of
the cleaning roller and capable of temporarily holding a
solid-liquid mixture , and the transfer chamber is config-
ured to be in fluid communication with the suction device
to enable the surface cleaning machine to transfer at least
part of the liquid or at least part of the solid-liquid mixture
in the transfer chamber to the dirty liquid recovery tank
by means of the suction device during performing a sur-
face cleaning operation.
[0010] In a preferred embodiment, the transfer cham-
ber comprises an input port for the solid-liquid mixture to
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enter therein, and wherein the input port is adjacent to
the cleaning roller. In a particularly preferred embodi-
ment, the transfer chamber is at least partially located
below an axis of rotation of the cleaning roller.
[0011] In a preferred embodiment, the cleaning base
comprises a guide ramp adjacent to the cleaning roller,
and wherein the guide ramp has an upper end extending
to the input port and a lower end near the lower portion
of the cleaning roller.
[0012] In a particularly preferred embodiment, the
guide ramp is arranged at the front of the transfer cham-
ber.
[0013] In a particularly preferred embodiment, the low-
er end of the guide ramp is flexible, and wherein the lower
end of the guide ramp is at least partially pressed against
the surface to be cleaned during the movement of the
cleaning base over the surface to be cleaned.
[0014] In a preferred embodiment, the transfer cham-
ber includes at least one bottom wall and a circumferen-
tial side wall surrounding the bottom wall.
[0015] It is particularly advantageous if the transfer
chamber is provided with at least one suction port on the
bottom wall or the lower portion of the circumferential
side wall, and wherein the suction port is in fluid commu-
nication with the dirty liquid recovery tank.
[0016] It is particularly advantageous if the suction port
is arranged at the intersection of the rear portion of the
circumferential side wall and the rear portion of the bot-
tom wall of the transfer chamber.
[0017] It is particularly advantageous if an inner sur-
face of the bottom wall is a sloping surface, and wherein
the sloping surface is at its lowest position near the suc-
tion port.
[0018] In a preferred embodiment, the cleaning base
comprises a detachable dirty liquid bin, and wherein the
transfer chamber is formed within the dirty liquid bin.
[0019] In a preferred embodiment, the cleaning base
also comprises a scraping roller device, and wherein the
scraping roller device is in contact with a portion of the
cleaning roller to enable removing at least partially of the
excess dirty liquid from the cleaning roller soaked by the
dirty liquid.
[0020] It is particularly advantageous if the scraping
roller device is arranged to be located above the transfer
chamber so that the excess dirty liquid removed at least
partially from the cleaning roller can be transferred by
gravity to the transfer chamber.
[0021] It is particularly advantageous if the scraping
roller device is provided with an airflow connection to the
transfer chamber so that the excess dirty liquid removed
at least partially from the cleaning roller can be trans-
ferred to the transfer chamber by means of the suction
force of the suction device.
[0022] It is particularly advantageous if the scraping
roller device is constructed to simultaneously accommo-
date to remove at least a portion of the solid dirt from the
cleaning roller which is in a position to be adhered to the
solid dirt.

[0023] It is particularly advantageous if the scraping
roller device comprises at least one scraping member in
contact with a portion of the cleaning roller, and wherein
the scraping member extends at least partially parallel
to the axis of rotation of the cleaning roller and interferes
with a portion of the cleaning roller during rotation of the
cleaning roller.
[0024] It is particularly advantageous if the cleaning
liquid supply unit comprises a cleaning liquid supply tank
for holding a cleaning liquid and a liquid dispenser pro-
vided on the cleaning base, and wherein the liquid dis-
penser constructed to deliver the cleaning liquid to the
cleaning roller and/or the surface to be cleaned is in fluid
communication with the cleaning liquid supply tank.
[0025] It is particularly advantageous if the liquid dis-
penser is constructed to deliver the cleaning liquid to the
cleaning roller; and wherein the liquid dispenser is locat-
ed downstream of the scraping roller device with respect
to the direction of rotation of the cleaning roller so as to
apply the cleaning liquid to the cleaning roller from which
the excess dirty liquid is scraped.
[0026] It is particularly advantageous if the surface
cleaning machine further comprises: a body with a handle
on the top, and wherein the cleaning base is rotationally
coupled to the lower portion of the body, the suction de-
vice is fixed on the body, and the dirty liquid recovery
tank and the cleaning liquid supply tank detachably
mount on the body.
[0027] In a preferred embodiment, the cleaning base
has an opening located in the lower portion and facing
the surface to be cleaned, and wherein the cleaning roller
is at least partially arranged at the opening.
[0028] In a preferred embodiment, the suction device
includes a suction motor, the transfer chamber, the dirty
liquid recovery tank and the suction motor are in sequen-
tial fluid communication, and wherein the surface clean-
ing machine is constructed to pick up and transfer the
dirty liquid and solid dirt from the surface to be cleaned
to the transfer chamber by the combined action of the
suction motor and the rotating cleaning roller.
[0029] In a preferred embodiment, the suction device
includes a pump arranged between the transfer chamber
and the dirty liquid recovery tank, and the surface clean-
ing machine is constructed to pick up and transfer the
dirty liquid and the solid dirt from the surface to be cleaned
to the transfer chamber by means of the rotating cleaning
roller.
[0030] In a preferred embodiment, a capacity of the
dirty liquid recovery tank is greater than a capacity of the
transfer chamber.
[0031] It is particularly advantageous if the capacity of
the dirty liquid recovery tank is more than 3 times the
capacity of the transfer chamber.
[0032] The surface cleaning machine of the present
invention is equipped with a transfer chamber, so that
the surface cleaning machine can sweep at least part of
the dirty liquid and solid dirt directly into the transfer
chamber by the cleaning roller, and then the suction de-
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vice can suction at least part of the dirty liquid from the
transfer chamber to the dirty liquid recovery tank; In this
way, the suction device of the surface cleaning machine
can operate at a relatively low power to transfer surface
dirty liquid and solid dirt, and the surface cleaning ma-
chine can thus achieve a low energy consumption.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033]

Figure 1 is a perspective view I of a surface cleaning
machine according to an embodiment of the present
invention, wherein the body is in an upright stored
position;

Figure 2 is a perspective view II of a surface cleaning
machine according to an embodiment of the present
invention, wherein the body is in a backward inclined
use position;

Figure 3 is an exploded view I of a surface cleaning
machine according to an embodiment of the present
invention, wherein the cleaning liquid supply tank
and the dirty liquid recovery tank are separated from
the housing;

Figure 4 is a sectional view of the cleaning base of
the surface cleaning machine of Figure 2;

Figure 5 is an exploded view II of the surface cleaning
machine according to an embodiment of the present
invention, wherein the cleaning liquid supply tank
and the dirty liquid recovery tank are separated from
the housing, and the upper cover and the dirty liquid
bin are separated from the housing of the cleaning
base;

Figure 6 is a perspective view of the upper cover of
Fig. 5 in the elevational perspective;

Figure 7 is an enlarged view of Figure 6 at A;

Figure 8 is a sectional view of the upper cover along
line B-B in Figure 5;

Figure 9 is a perspective view of a dirty liquid bin
according to an embodiment of the present inven-
tion;

Figure 10 is a sectional view of the dirty liquid bin
along line C-C in Figure 9;

Figure 11 is a schematic diagram of a cleaning liquid
supply unit of a surface cleaning machine according
to an embodiment of the present invention;

Figure 12 is a schematic diagram of a dirty liquid

recovery unit of a surface cleaning machine accord-
ing to an embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0034] In order to illustrate in detail the technical con-
tent, the constructional features, the purpose achieved
and the efficacy of the invention, the following will be
described in detail in conjunction with the embodiments
and with the accompanying drawings.
[0035] FIGS.1 and 2 are schematic diagrams illustrat-
ing a surface cleaning machine according to an embod-
iment of the present invention. The surface cleaning ma-
chine 10 comprises a body 11 and a cleaning base 12.
The surface cleaning machine 10 of this embodiment is
an upright cleaning equipment, and the machine can be
held upright after use.
[0036] The cleaning base 12 is supported on the sur-
face to be cleaned and capable of moving along the sur-
face to be cleaned during the cleaning of the surface to
be cleaned by the surface cleaning machine. The lower
portion of the body 11 is pivotally mounted to the cleaning
base 12, and the body 11 can be rotated relative to the
cleaning base 12 between an upright stop position (See
FIG. 1) and a backward inclined use position (See FIG. 2).
[0037] In other embodiments, the surface cleaning ma-
chine is not limited to being an upright type, but can also
be horizontal, portable and other types of equipment.
[0038] The surface cleaning machine 10 is provided
with a cleaning liquid supply unit and a dirty liquid recov-
ery unit. The cleaning liquid supply unit is used for holding
the cleaning liquid and supplying the cleaning fluid to the
outside. The cleaning liquid supply unit includes at least
a cleaning liquid supply tank 3 for storing the cleaning
fluid. The dirty liquid recovery unit is used to remove the
dirty liquid converted from the spent cleaning liquid from
the surface to be cleaned and remove the solid dirt on
the surface to be cleaned, and store the dirty liquid and
the solid dirt over a period of time. The dirty liquid recovery
unit includes at least a dirty liquid recovery tank 4 for
storing the dirty liquid and the solid dirt over the period
of time.
[0039] For the purpose of description related to the
drawings, the terms "top", "bottom", "left", "right", "front",
"rear", "vertical", "horizontal", " internal ", "external " as
well as their derivatives from the defined positional rela-
tionship and their derivatives are used relative to the di-
rection in which the user pushes the surface cleaning
machine 10 on the surface to be cleaned (that is, the
pushing direction from back to front). As used herein, the
term "rear side" refers to a position behind at least another
component, but does not necessarily mean behind all
other components. It should be understood, however,
that the invention may take various alternative orienta-
tions unless the opposite orientation is explicitly indicat-
ed.
[0040] Referring to FIG.1, a handle 13 is mounted on
the top of the body 11 for the user to hold. The handle
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13 has an arcuate-shaped grip 14 with which the operator
can hold the surface cleaning machine 10 with one hand
and thereby move the cleaning base 12 of the surface
cleaning machine 10 back and forth over the surface to
be cleaned in the position of FIG. 2. In other embodi-
ments, the handle may also have a user interface com-
posed of one or more operating elements, which may be
such as, but not limited to, buttons, triggers, trigger com-
ponents, switches, etc., by which the surface cleaning
machine can control the operation of all controlled com-
ponents in the surface cleaning machine, such as for
cleaning operation to be turned on or off, delivery adjust-
ment of the cleaning liquid, power adjustment of the suc-
tion device, etc. In other embodiments, the user interface
may also be located elsewhere on the surface cleaning
machine, such as on the top or side walls of the body
below the handle.
[0041] Referring to FIG.3, the body 11 further includes
a housing 15, which is the skeleton part of the body 11
and which mainly serves to store or carry the rest of the
parts on the body 11, Such as carrying the suction device,
the handle, the cleaning liquid supply tank, the dirty liquid
recovery tank, etc. In this embodiment, the central part
of the housing 15 is fixed with a suction device 2. The
cleaning fluid supply tank 3 and the dirty fluid recovery
tank 4 are each detachably mounted at the upper and
lower portions of the housing 15.
[0042] The suction device 2 is a suction force gener-
ating component of the dirty liquid recovery unit, which
is used to generate a force for the flow of the dirty liquid.
The suction device 2 in this embodiment comprises a
suction motor consisting of a motor/wheel assembly ar-
ranged in the housing 15. The suction motor provides a
suction force that extends to the cleaning base. The suc-
tion device 2 is in fluid communication with the dirty liquid
recovery tank 4 via an upper suction path 21 (See FIG.
12). In addition to the upper suction path 21, the dirty
liquid recovery unit further comprises a lower suction path
22 (See FIG. 12) from the dirty liquid recovery tank 4,
through the housing 15 and to a transfer chamber 190
(See FIG.12) of the cleaning base 12. That means the
suction device 2, the upper suction path 21, the dirty liquid
recovery tank 4, the lower suction path 22 and the transfer
chamber 190 of the cleaning base 12 are in sequential
fluid communication.
[0043] In other embodiments, the suction device may
comprise a pump. The transfer of the dirty liquid or solid-
liquid mixture from the transfer chamber mentioned be-
low to the dirty liquid recovery tank is achieved by the
action of this pump. In the other embodiments, the pump
will be arranged between the transfer chamber and the
dirty liquid recovery tank.
[0044] The cleaning liquid supply tank 3 includes at
least one chamber for holding the cleaning liquid. In other
embodiments, the cleaning liquid supply tank may in-
clude a plurality of chambers. The cleaning liquid may
be water or a mixed detergent mixture solution mixed
with detergent. The cleaning liquid supply tank 3 in this

embodiment is detachably mounted on the housing 15.
The user can replenish the cleaning liquid supply tank 3
at any time as required.
[0045] The dirty liquid recovery tank 4 is mounted on
the lower front side of the housing 15, and the dirty liquid
recovery tank 4 is detachably mounted to the front of the
housing 15. This structure allows the user to easily empty
the dirty liquid recovery tank 4 at any time as needed. In
other embodiments, the dirty liquid recovery tank can be
mounted on other locations, even at any location on the
housing 15.
[0046] The body 11 includes, in addition to the above
components, a rechargeable battery pack 5 mounted on
the housing 15. In this embodiment, the battery pack 5
is mounted on the lower rear side of the housing 15, i.e.
on the rear side of the dirty liquid recovery tank 4. The
battery pack 5 can power all components on the surface
cleaning machine 10 such as the suction device 2 that
need to consume electrical energy during operating. In
other embodiments, a power plug can be provided on
the body. The power plug can be electrically connected
to an external power source, and the power consuming
parts on the machine can be powered by the external
power supply.
[0047] Referring to FIG. 3, a cleaning base 12 accord-
ing to an embodiment of the present disclosure is shown
and described. The cleaning base 12 includes a housing
16 having a front side wall 161, a rear side wall 162, a
left side wall 163, a right side wall 164, a top wall 165,
and a bottom wall 166, i.e., the housing 16 is substantially
box-shaped.
[0048] Referring to FIG. 4, the inner wall of the housing
16 defines an interior space in which the cleaning roller
18, the dirty liquid bin 19, and the drive device 7 are at
least partially admitted. The front portion of the housing
16 has an opening 110 (See FIGS. 1 and 2) extending
from the front side wall 161 to the bottom wall 166. In
other embodiments, the opening may be located only at
the front of the bottom wall, and the front side wall of the
housing is a complete wall extending from the top wall
to the bottom wall.
[0049] As shown in FIGS. 3 and 5, the housing 16 is
pivotally held at the lower portion of the body 11 by a
pivoting joint 8. The pivoting joint 8 includes an upper
pivoting portion 81 and a lower pivoting portion 82, and
the upper rotating portion 81 and the lower rotating por-
tion 82 enable the body 11 to rotate between an upright
stop position and a backward inclined use position.
[0050] A portion of the lower suction path 22, a portion
of a cleaning liquid output pipe, and a portion of the power
supply circuit penetrate through the pivoting joint 8. The
dirty liquid and solid dirt can be transported upward from
the cleaning base 12 to the dirty liquid recovery tank 4
via the lower suction path 22. The cleaning liquid can be
sent downward from the cleaning liquid supply tank 3 to
the cleaning base 12 by the cleaning liquid output pipe.
The power supply circuit can deliver power from the bat-
tery pack 5 on the upper side down to the power con-
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suming parts of the cleaning base 12.
[0051] As shown in FIGS. 4 and 5, the front side wall
161 and the front portion of the top wall 165 constitute a
detachable upper cover 167. The cleaning roller 18 is
provided at the front of the cleaning base 12 and is
housed in a roller chamber 17 at the front of the interior
space. The cleaning roller 18 can be rotationally support-
ed by the left side wall 163 and the right side wall 164 of
the housing 16, and the cleaning roller 18 is rotatable
with respect to the housing 16 in the direction R around
the axis of rotation X. In this embodiment, the roller cham-
ber 17 is in fluid communication with the opening 110.
As shown in FIGS. 1-2, the front side portion as well as
the lower side portion of the cleaning roller 18 is located
at the opening 110.
[0052] In this embodiment, the outer surface of the
cleaning roller 18 is covered with cleaning elements that
can have bristles, fabric or other, which are configured
to be soaked by a cleaning-type liquid such as water,
detergent mix solution, for example.
[0053] Continuing as shown in FIG. 4, in this embodi-
ment, a driving device 7 is mainly composed of motor
component mounted in a motor chamber 113 at the rear
portion of the interior space. The cleaning roller 18 are
operably coupled to the driving device 7 and driven to
rotate by the driving device 7. In other embodiments, the
motor chamber may not be provided, e.g., the drive de-
vice may be built into the interior of the cleaning roller.
[0054] Referring to FIGS. 5, 6, and 7, the cleaning base
12 includes a scraping roller device 6. The scraping roller
device 6 is mounted on the inner surface of the upper
cover 167 of the housing 16 and located in the upper
position of the roller chamber 17, and the scraping roller
device 6 is located on the upper side of the dirty liquid
bin 19 at the same time. The scraping roller device 6 is
configured to be in contact with a portion of the cleaning
roller 18. The scraping roller device 6 is capable of re-
moving excess dirty liquid and at least a portion of solid
dirt from the cleaning roller 18 which is soaked by the
dirty liquid and adhered to the solid dirt. The excess dirty
liquid and solid dirt removed from the cleaning roller 18
by the scraping roller device 6 can then be eventually
drawn into the dirty liquid recovery tank 4 via the lower
suction path 22.
[0055] Referring to FIGS. 6 and 7, the scraping roller
device 6 according to an embodiment of the present dis-
closure is shown and described. The scraping roller de-
vice 6 includes a first scraping member 61 and a second
scraping member 62. The second scraping member 62
is located downstream of the first scraping member 61
with respect to the direction of rotation R of the cleaning
roller 18. The first scraping member 61 and the second
scraping member 62 are substantially parallel, and there
is an interval space 63 between the first scraping member
61 and the second scraping member 62.
[0056] The first scraping member 61 includes a plural-
ity of tooth-shaped protrusions 611 arranged along the
direction parallel to the rotation axis X of the cleaning

roller 18, and there is a gap 612 between two adjacent
protrusions 611. The plurality of protrusions 611 are con-
figured to penetrate partially into the cleaning roller 18.
The rotation of the cleaning roller 18 enables the plurality
of protrusions 611 on the first scraping member 61 to
remove solid dirt such as hair, flocs, etc. adhering to the
peripheral surface of the cleaning roller 18, and also to
scrape off part of the dirty liquid on the cleaning roller 18.
It should be understood that the shape of the protrusions
611 is not limited to those shown and/or described in the
present application unless specifically so required.
[0057] The second scraping member 62 includes a
sheet-shaped scraping strip 621 configured to contact a
part of the cleaning roller 18 as the cleaning roller 18
rotates, and the scraping strip 621 extends continuously
in a direction parallel to the rotation axis X of the cleaning
roller 18.
[0058] In this embodiment, the hardness of the second
scraping member 62 is greater than that of the first scrap-
ing member 61. For example, the first scraping member
61 is made of plastic material, and the second scraping
member 62 is made of metal material.
[0059] Due to the structure of the first scraping member
61 and the second scraping member 62, it is achieved
that the performance of the first scraping member 61 in
removing solid dirt from the cleaning roller 18 is superior
to the second scraping member 62, and the performance
of the second scraping member 62 in removing excess
liquid from the cleaning roller 18 is superior to the first
scraping member 61; and the frictional force between the
second scraping member 62 and the cleaning roller 18
is greater than the frictional force between the first scrap-
ing member 61 and the cleaning roller 18.
[0060] Referring to FIG. 8, it can be understood that
when too much solid dirt is accumulated on the cleaning
roller 18, which is also soaked with dirty liquid, if a scrap-
ing component similar to the second scraping member
62 is used directly, the presence of solid dirt will make
the surface of the cleaning roller 18 slippery and thus
make the efficiency of scraping off the dirty liquid re-
duced. If the first scraping member 61 is used to pre-
scrape the solid dirt and a small part of the dirty liquid
adhering to the cleaning roller 18 in advance according
to the present proposal, it will be easier for the second
scraping member 62 to scrape off the remaining dirty
liquid from the cleaning roller 18 when the cleaning roller
18 rotates to the subsequent second scraping member
62. If the first scraping member 61 scrapes off the solid
dirt and a small part of the dirty liquid that adheres to the
cleaning roller 18, it is easier for the second scraping
member 62 to scrape the remaining dirty liquid off the
cleaning roller 18 when the cleaning roller 18 is rotated
to the subsequent second scraping member 62. Moreo-
ver, the first scraping member 61 in this case is a multi-
toothed like convex structure, similar to a "comb" or "rake"
structure, which can break up and fluff the cleaning ele-
ments (such as bristles) on the surface of the cleaning
roller 18 while scraping solid dirt, which will be more con-
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ducive to the scraping of liquid by the second scraping
member 62 at a later stage. The dirty liquid scraped off
by the second scraping member 62, which may contain
small particles of solid dirt, can flow to the outside of the
scraping roller device 6 through the interval space 63,
the gap 612 on the first scraping member 61. In this em-
bodiment, the dirty liquid and solid dirt flowing out of the
scraping roller device 6 will flow in the direction of the
dirty liquid bin 19 on the lower side.
[0061] Referring to FIG. 4, a dirty liquid bin 19 accord-
ing to an embodiment of the present disclosure is shown
and described. The dirty liquid bin 19 is accommodated
in a central position in the interior space and is located
in an accommodating 112 between the roller chamber
17 and the motor chamber, and the dirty liquid bin 19 is
arranged to receive dirty liquid and solid dirt transferred
by the cleaning roller 18 as well as from the scraping
roller device 6 and the suction device 2.
[0062] As shown in FIGS. 9 and 10, the dirty liquid bin
19 in this embodiment has a quadrangular structure with
an open top, which includes a bottom wall 191 and a
perimeter wall consisting of a front side wall 192, a rear
side wall 193, a left side wall 194 and a right side wall
195, and the bottom wall 191 and the perimeter wall en-
close a transfer chamber 190 that can temporarily store
dirty liquid and dirt. In this embodiment, the capacity of
the transfer chamber 190 is much smaller than the ca-
pacity of the dirty liquid recovery tank 4. In the preferred
embodiment, the capacity of the dirty liquid recovery tank
4 is more than three times the capacity of the transfer
chamber 190.
[0063] A suction port 196 is provided at the intersection
of the lower portion of the rear side wall 193 and the rear
of the bottom wall 191. The suction port 196 is in fluid
communication with the dirty liquid recovery tank 4
through the lower suction path 22 passing through the
pivoting joint 8 (See Fig. 12). With the suction effect of
the suction device 2, the dirty liquid or solid-liquid mixture
entering the transfer chamber 190 can be transferred to
the dirty liquid recovery tank 4. In this embodiment, to
facilitate the flow of the dirty liquid in the transfer chamber
190 to the suction port 196, the inner surface of the bottom
wall 191 is provided with a backward sloping surface
1911, and the sloping surface 1911 is at the lowest point
near the suction port 196.
[0064] Referring to FIGS. 4 and 10, the position of the
dirty liquid bin 19 and the cleaning roller 18 according to
the embodiment disclosed herein is shown and de-
scribed. In this case, the front side wall 192 of the dirty
liquid bin 19 is adjacent to the cleaning roller 18. The
transfer chamber 190 has an input port 197 for the solid-
liquid mixture to enter the transfer chamber 190. The in-
put port 197 is arranged on the front side wall 192 and
is provided adjacent to the cleaning roller 18.
[0065] The transfer chamber 190 of this embodiment
is partially located below the rotation axis X of the clean-
ing roller 18. The mouth portion of the input port 197 is
also partially located below the rotation axis X. The front

side wall 192 has a guide ramp 1921 adjacent to the
cleaning roller 18. The upper end 19211 of the guide
ramp 1921 extends to the input port 197, and the lower
end 19212 of the guide ramp 1921 is near the lower end
181 of the cleaning roller 18.
[0066] In this embodiment, the lower end of the guide
ramp 192 is a flexible portion made of a flexible material.
During the movement of the cleaning base 12 on the
surface to be cleaned, the lower end 1922 of the guide
ramp 192 is at least partially pressed against the surface
to be cleaned. Thus, a stable inlet 1101 is formed be-
tween a port and the surface to be cleaned; the port is
defined by the lower end 19212 of the guide ramp 192,
the lower end 181 of the cleaning roller 18, the lower end
of the left wall 163 and the lower end of the right wall
164.On the one hand, the inlet 1101 facilitates the use
of the lower end 19212 of the guide ramp 192 to push
the dirty liquid and solid dirt from the surface to be cleaned
to the inlet 1101 using the lower end 19212 of the guide
ramp 192.On the other hand, it is also convenient that
the inlet 1101 always forms a "dynamic seal" with the
surface to be cleaned, both of which ultimately improve
the suction performance of the surface cleaning machine.
[0067] As shown in Fig.4 and 8, the scraping roller de-
vice 6 is located above the input port 197, the second
scraping member 62 is located above the first scraping
member 61, and the lower part of the first scraping mem-
ber 61 is close to the input port 197 of the dirty liquid bin
19. In this embodiment, the dirty liquid or solid dirt
scraped by the first scraping member 61 and the second
scraping member 62 will enter the transfer chamber 190
through the input port 197.
[0068] Referring to FIG. 11, a schematic diagram of a
cleaning fluid supply unit according to an embodiment of
the present disclosure is shown and described. Accord-
ing to the FIG. 11, it can be seen that the cleaning liquid
supply unit includes, in addition to the cleaning liquid sup-
ply tank 3, a first liquid pump 44, a second liquid pump
45, a control unit 46 controlling the operation of the first
liquid pump 44 and the second liquid pump 45, a first
cleaning liquid dispenser 42 comprising a plurality of first
outlet holes 421 and a second cleaning liquid dispenser
43. The second cleaning liquid dispenser 43 comprises
a pair of outlet holes 198 (See Fig. 9) located in the lower
part of the dirty liquid bin 19 and opposite to each other.
The first liquid pump 44, the second liquid pump 45 and
the control unit 46 can form a flow path control device 41
for supplying the cleaning liquid in the cleaning liquid sup-
ply tank 3 to the first cleaning liquid dispenser 42 and the
second cleaning liquid dispenser 43.The flow path control
device 41, when performing its work, may supply the
cleaning liquid in the cleaning liquid supply tank 3 to the
first cleaning liquid dispenser 42 only, or may supply the
cleaning liquid in the cleaning liquid supply tank 3 to the
second cleaning liquid dispenser 43, or may supply the
cleaning liquid in the cleaning liquid supply tank 3 to both
the first cleaning liquid dispenser 42 and the second
cleaning liquid dispenser 43.
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[0069] In this embodiment, the first cleaning liquid dis-
penser 42 is used to apply the clean cleaning liquid to
the cleaning roller 18, and then the clean cleaning liquid
is applied to the floor to be cleaned by means of the ro-
tating cleaning roller 18.The second cleaning liquid dis-
penser 43 can use the clean cleaning fluid to rinse the
inner surface of the dirty liquid bin 19, and this rinsing
function can effectively remove the solid dirt adhering to
the inner surface of the dirty liquid bin 19.
[0070] As shown in FIG. 9, the pair of outlet holes 198
in this embodiment are located in the lower portion of the
left side wall 194 and the right side wall 195 of the dirty
liquid bin 19.The outlet holes 198 are constructed to direct
the spray of cleaning liquid downward at an angle of 10°
to 80° from the horizontal, so that the cleaning liquid can
be sprayed into the inner lower region of the dirty liquid
bin 19. The first liquid pump 44 is provided in the housing
15 of the body 11, while the second liquid pump 45 is
provided in the housing 16 of the cleaning base 12. The
control unit 46 is integrated on the control motherboard
of the surface cleaning machine (not shown in the draw-
ings). In other embodiments, the first cleaning liquid dis-
penser may also optionally deliver the cleaning liquid di-
rectly to the surface to be cleaned.
[0071] In this embodiment, the flow path control device
41 of the cleaning liquid supply unit is capable of supply-
ing different flow rates of cleaning liquid to the first clean-
ing liquid dispenser 42 and the second cleaning liquid
dispenser 43 as required, in addition to delivering clean-
ing liquid to the first cleaning liquid dispenser 42 and the
second cleaning liquid dispenser 43 on demand. In this
embodiment, in order to achieve as little residual dirty
liquid as possible during floor cleaning and as high a flow
rate as possible to rinse the inner surface of the dirty
liquid bin 19, the flow path control device 41 is configured
to provide a greater flow rate of liquid when supplying
cleaning liquid from the cleaning liquid supply tank 3 to
the second cleaning liquid dispenser 43 than when sup-
plying cleaning liquid from the cleaning liquid supply tank
3 to the first cleaning liquid dispenser 42. In order to meet
the different flow rate requirements, in this embodiment,
the control unit 46 controls the second liquid pump 45 to
operate at a greater flow rate than the first liquid pump 44.
[0072] In other embodiments, it is also possible to re-
place the above two fluid pumps by setting up a single
fluid pump with a three-way valve in combination; and
wherein the three-way valve enables free switching on
two flow paths, and by controlling the flow rate of a single
fluid pump to work in both in accordance with different
flow rates.
[0073] Referring to FIG. 12, a schematic diagram of a
dirty liquid recovery unit according to an embodiment of
the present disclosure is shown and described. With re-
spect to the rotation direction R of the cleaning roller 18,
the first cleaning liquid dispenser 42 is located down-
stream of the scraping roller device 6. The scraping roller
device 6 is located downstream of the input port 197and
upstream of the first cleaning liquid dispenser 42.

[0074] With the rotation of the cleaning roller 18 around
the direction of R, the first cleaning liquid dispenser 42
continuously applies cleaning liquid to the cleaning roller
18, and the cleaning roller 18 with the cleaning liquid
absorbed achieves wet scrubbing of the surface 60 to be
cleaned during contact with the surface 60 to be cleaned.
During the scrubbing of the surface to be cleaned 60 by
the cleaning roller 18, the used cleaning liquid is contam-
inated into a dirty liquid. Part of the dirty liquid is absorbed
by the cleaning elements on the outer surface of the
cleaning roller 60, and part of the dirty liquid is carried
upward away from the surface 60 to be cleaned by the
centrifugal force generated by the rotation of the cleaning
roller 18 and the suction force of the suction device 2
acting on the inlet 1101.
[0075] At the same time, some of the solid dirt that
cannot be dissolved in the cleaning liquid will adhere to
the cleaning roller 18, and some will also be carried up-
wards away from the surface 60 to be cleaned by the
centrifugal force generated by the rotation of the cleaning
roller 18 and the suction force of the suction device 2
acting on the inlet 1101.The dirty liquid and solid dirt not
loaded on the cleaning roller 18 will then be fed directly
from the input port 197 into the transfer chamber 190 in
the dirty liquid bin 19.While the dirty liquid absorbed by
the cleaning roller 60 and the solid dirt adhering to the
cleaning roller 60 will continue to move downstream (i.e.,
the upper side) after passing through the input port
197.When the dirty liquid and solid dirt move to the scrap-
ing roller device 6, the first scraping member 61 and the
second scraping member 62 will rub against the cleaning
roller 18 in turn, thereby removing the excess dirty liquid
absorbed by the cleaning roller 60 and the solid dirt ad-
hering to the cleaning roller 60 from the cleaning roller
18.This scraped off dirty liquid and solid dirt will flow back
downward to the input port 197 and subsequently into
the transfer chamber 190 within the dirty liquid bin 19
under the influence of gravity as well as the suction force
of the suction device 2.In other embodiments, excess
dirty liquid removed from the cleaning roller may also flow
by gravity alone into the transfer chamber in the dirty
liquid bin located below it.
[0076] At least part of the dirty liquid and solid dirt en-
tering the transfer chamber 190 will flow to the suction
port 196 and be transferred in time by the suction device
2 to the dirty liquid recovery tank 4 through the lower
suction path 22.The dirty liquid and solid dirt will be
trapped in the tank 4, and the clean air will flow from the
upper suction path 21 to the suction device 2 , and even-
tually escape to the outside.
[0077] In this way, the dirty liquid recovery unit com-
pletes one stage of recovery of the dirty liquid and solid
dirt. In the next stage, the clean cleaning roller 18, which
have had excess dirty liquid and solid dirt removed by
the scraping roller device 6, will continue to rotate around
the axis X and the first cleaning liquid dispenser 42 will
continue to deliver clean cleaning liquid to the cleaning
roller 18. This is done until all surfaces 60 to be cleaned
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have been cleaned.
[0078] The above embodiments are only to illustrate
the technical conception and characteristics of the
present invention, and are intended to enable those fa-
miliar with the technology to understand the content of
the present invention and to implement it accordingly,
and not to limit the scope of protection of the present
invention. Any equivalent changes or modifications made
in accordance with the spirit of the present invention shall
be covered by the scope of protection of the present in-
vention.

Claims

1. A surface cleaning machine, comprising:

a suction device capable of providing a suction
force;
a cleaning base adapted to move on a surface
to be cleaned and comprising a cleaning roller
capable of rotation;
a cleaning liquid supply unit; and
a dirty liquid recovery tank being in fluid com-
munication with the suction device;
wherein the cleaning base further comprises a
transfer chamber adjacent to a rear side of the
cleaning roller and capable of temporarily hold-
ing a solid-liquid mixture , and the transfer cham-
ber is configured to be in fluid communication
with the suction device to enable the surface
cleaning machine to transfer at least part of the
liquid or at least part of the solid-liquid mixture
in the transfer chamber to the dirty liquid recov-
ery tank by means of the suction device during
performing a surface cleaning operation.

2. The surface cleaning machine according to claim 1,
wherein the transfer chamber comprises an input
port for the solid-liquid mixture to enter therein, and
wherein the input port is adjacent to the cleaning
roller.

3. The surface cleaning machine according to claim 2,
wherein the transfer chamber is at least partially lo-
cated below an axis of rotation of the cleaning roller.

4. The surface cleaning machine according to claim 1,
wherein the cleaning base comprises a guide ramp
adjacent to the cleaning roller, and wherein the guide
ramp has an upper end extending to the input port
and a lower end near a lower portion of the cleaning
roller.

5. The surface cleaning machine according to claim 4,
wherein the guide ramp is arranged at the front of
the transfer chamber.

6. The surface cleaning machine according to claim 4,
wherein a lower end of the guide ramp is flexible,
and wherein the lower end of the guide ramp is at
least partially pressed against the surface to be
cleaned during the movement of the cleaning base
over the surface to be cleaned.

7. The surface cleaning machine according to claim 1,
wherein the transfer chamber includes at least one
bottom wall and a circumferential side wall surround-
ing the bottom wall.

8. The surface cleaning machine according to claim 7,
wherein the transfer chamber is provided with at
least one suction port on the bottom wall or a lower
portion of the circumferential side wall, and wherein
the suction port is in fluid communication with the
dirty liquid recovery tank.

9. The surface cleaning machine according to claim 8,
wherein the suction port is arranged at the intersec-
tion of a rear portion of the circumferential side wall
and a rear portion of the bottom wall of the transfer
chamber.

10. The surface cleaning machine according to claim 8,
wherein an inner wall surface of the bottom wall is a
sloping surface, and wherein the sloping surface is
at its lowest position near the suction port.

11. The surface cleaning machine according to claim 1,
wherein the cleaning base comprises a detachable
dirty liquid bin, and wherein the transfer chamber is
formed within the dirty liquid bin.

12. The surface cleaning machine according to claim 1,
wherein the cleaning base also comprises a scraping
roller device, and wherein the scraping roller device
is in contact with a portion of the cleaning roller to
enable removing at least partially of the excess dirty
liquid from the cleaning roller soaked by the dirty
liquid.

13. The surface cleaning machine according to claim 12,
wherein the scraping roller device is arranged to be
located above the transfer chamber so that the ex-
cess dirty liquid removed at least partially from the
cleaning roller can be transferred by gravity to the
transfer chamber.

14. The surface cleaning machine according to claim 12,
wherein the scraping roller device is provided with
an airflow connection to the transfer chamber so that
the excess dirty liquid removed at least partially from
the cleaning roller can be transferred to the transfer
chamber by means of the suction force of the suction
device.
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15. The surface cleaning machine according to claim 12,
wherein the scraping roller device is constructed to
simultaneously accommodate to remove at least a
portion of solid dirt from the cleaning roller which is
in a position to be adhered to the solid dirt.

16. The surface cleaning machine according to claim 12,
wherein the scraping roller device comprises at least
one scraping member in contact with a portion of the
cleaning roller, and wherein the scraping member
extends at least partially parallel to the axis of rotation
of the cleaning roller and interferes with a portion of
the cleaning roller during rotation of the cleaning roll-
er.

17. The surface cleaning machine according to claim 12,
wherein the cleaning liquid supply unit comprises a
cleaning liquid supply tank for holding a cleaning liq-
uid and a liquid dispenser provided on the cleaning
base, and wherein the liquid dispenser constructed
to deliver the cleaning liquid to the cleaning roller
and/or the surface to be cleaned is in fluid commu-
nication with the cleaning liquid supply tank.

18. The surface cleaning machine according to claim 17,
wherein the liquid dispenser is constructed to deliver
the cleaning liquid to the cleaning roller; and wherein
the liquid dispenser is located downstream of the
scraping roller device with respect to the direction of
rotation of the cleaning roller so as to apply the clean-
ing liquid to the cleaning roller from which the excess
dirty liquid is scraped.

19. The surface cleaning machine according to claim 17,
further comprising: a body with a handle on the top,
and wherein the cleaning base is rotationally coupled
to a lower portion of the body, the suction device is
fixed on the body, and the dirty liquid recovery tank
and the cleaning liquid supply tank detachably mount
on the body.

20. The surface cleaning machine according to claim 1,
wherein the cleaning base has an opening located
in the lower portion and facing the surface to be
cleaned, and wherein the cleaning roller is at least
partially arranged at the opening.

21. The surface cleaning machine according to claim 1,
wherein the suction device includes a suction motor;
the transfer chamber, the dirty liquid recovery tank
and the suction motor are in sequential fluid commu-
nication, and wherein the surface cleaning machine
is constructed to pick up and transfer the dirty liquid
and solid dirt from the surface to be cleaned to the
transfer chamber by the combined action of the suc-
tion motor and the rotating cleaning roller.

22. The surface cleaning machine according to claim 1,

wherein the suction device includes a pump ar-
ranged between the transfer chamber and the dirty
liquid recovery tank, and the surface cleaning ma-
chine is constructed to pick up and transfer the dirty
liquid and the solid dirt from the surface to be cleaned
to the transfer chamber by means of the rotating
cleaning roller.

23. The surface cleaning machine according to claim 1,
wherein a capacity of the dirty liquid recovery tank
is greater than a capacity of the transfer chamber.

24. The surface cleaning machine according to claim 23,
wherein the capacity of the dirty liquid recovery tank
is more than 3 times the capacity of the transfer
chamber.
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