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(67) A dual-chamber dual-action air pump and a
glass-wiping robot having the air pump. The air pump
comprises a cylinder and, connected to the cylinder, a
drive apparatus and a piston. The drive apparatus drives
the piston via a transmission apparatus to perform recip-
rocating movement in the cylinder. A sealing element fix-
edly connected to the piston rod is arranged within the
cylinder. The sealing element partitions the cylinder into
a first chamber (A1) and a second chamber (A2). Both
the first chamber and the second chamber respectively
are provided with a first one-way valve and a second one-
way valve. When the piston rod drives the sealing ele-
ment to perform reciprocating movement, the first cham-
ber and the second chamber simultaneously inhale air
and exhaust air. The dual-chamber dual-action air pump
is compact in structure, and provides doubled air flow
rate and doubled efficiency. The glass-wiping robot hav-
ing the air pump provides a suction cup with a vacuum
suction force via the air pump, and allows for great air
evacuation to be ensured for the suction cups even if the
suction cup comes in contact with a crack or bump on a
glass surface, thus reducing the risks of the damage of
the glass-wiping robot due to falling, and eliminating pos-
sible security hazards.
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Description
Field of the Invention

[0001] The present invention relates to an air pump
and a glass-wiping robot having the air pump, and more
particularly to a dual-chamber dual-action air pump and
a glass-wiping robot having the air pump, which belongs
to the technical field of mechanical manufacturing.

Background art

[0002] Fig. 1isaschematicview ofthe overall structure
of a vacuum air pump in the prior art. As illustrated in Fig.
1, the vacuum air pump in the prior art performs vacuum-
pumping such that a motor 100 drives soft gum mem-
branes 200, 300 connected therewith via a shaft to per-
form reciprocating movement. The volume of the air suc-
tion pump is relatively small, and when the motor 100
rotates once, the unilateral soft rubber membranes 200,
300 of the vacuum air pump perform reciprocating move-
ment for one time, and thus the vacuum-pumping motion
is performed only for one time. Its disadvantages lie in
that the pumped air amount is too small and the vacuum-
pumping speed is relatively low, and that if there is a
slight air leakage, the vacuum degree would be reduced
immediately. In particular, when a glass-wiping robot pro-
vides a suction cup with a vacuum suction force via the
vacuum air pump, if the air leakage occurs in the case
where the suction cup comes in contact with a crack or
bump on a glass surface, the vacuum-pumping speed of
the vacuum air pump having a too small pumped air
amount is much less than the air leakage speed of the
suction cup, which easily results in the damage of the
glass-wiping robot due to falling or causes potential safe-
ty hazards.

Summary of the Invention

[0003] With respect to the deficiencies in the prior art,
the object of the present invention is to provide a dual-
chamber dual-action air pump thatis compactin structure
and provide doubled operation efficiency of the vacuum
air pump.

[0004] The object of the present invention is achieved
by the following technical solutions.

[0005] A dual-chamber dual-action air pump compris-
es a cylinder and a drive apparatus and a piston that are
connected with the cylinder, the drive apparatus drives
the piston via a transmission apparatus to perform recip-
rocating movement in the cylinder, a sealing element fix-
edly connected with the piston rod is provided in the cyl-
inder, the sealing element partitions the cylinder into a
first chamber and a second chamber, the first chamber
and the second chamber are respectively provided with
a first one-way valve and a second one-way valve, and
when the piston rod drives the sealing element to perform
reciprocating movement, the first chamber and the sec-
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ond chamber simultaneously inhale air and exhaust air.
[0006] To be specific, the air pump comprises an air
pump body, the drive apparatus is connected with the air
pump body, and two cylinders are provided on both sides
of the air pump body in a sealed manner; the cylinders
comprise an air pump end cover, an air pump middle
frame cover and an air pump middle frame connected in
a sealed manner from the inside out, the air pump middle
frame is connected with the air pump body in a sealed
manner, the sealing element is provided between the air
pump middle frame and the air pump middle frame cover,
the sealing element and the air pump middle frame cover
form the first chamber, the air pump middle frame cover
and the air bump end cover form the first one-way valve,
a soft gum membrane and the air pump middle frame
form the second chamber, and the air pump middle frame
and the air pump body form the second one-way valve.
[0007] The sealing element is a soft gum membrane,
and the soft gum membrane is connected with the piston
rod in a sealed manner.

[0008] To be specific, the soft gum membrane com-
prises a support and a membrane part, the membrane
part consists of inner sealing rings and outer sealing rings
provided on both sides of the support and connected via
a retractable middle portion, the inner sealing rings and
the outer sealing rings are attached to both sides of the
air pump middle frame respectively, the outer sealing
rings are fixed connected with the support, and the sup-
port is fixed connected with the piston rod.

[0009] Thefirstone-way valve comprises aninletroom
and an outlet room provided on the air pump end cover
and an inlet room and an outlet room provided on the air
pump middle frame cover; when the air pump end cover
and the air pump middle frame cover are engaged, their
inlet rooms and the outlet rooms form closed spaces in
each of which sealing pads are provided; inlet holes are
provided in the inlet rooms, outlet holes are provided in
the outlet rooms, and the sealing pads perform recipro-
cating movement in the closed spaces under the action
of airflow of the inlet holes and the outlet holes; the inlet
holes and the outlet holes are arranged symmetrically in
an intersecting manner on both sides of the closed spac-
es, and when the sealing pads are attached on one of
the air pump end cover side and the air pump middle
frame cover side, air flows through one of the inlet holes
or the outlet holes; the second one-way valve comprises
aninlet room and an outletroom provided on the air pump
middle frame and an inlet room and an outlet room pro-
vided on the air pump body; when the air pump middle
frame and the air pump body are engaged, their inlet
rooms and outlet room form closed spaces in each of
which sealing pads are provided; inlet holes are provided
on the inlet rooms, outlet holes are provided on the outlet
rooms, and the sealing pads perform reciprocating move-
ment in the closed spaces under the action of airflow of
the inlet holes and the outlet holes; the inlet holes and
the outlet holes are arranged symmetrically in an inter-
secting manner on both sides of the closed spaces, and
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when the sealing pads are attached on one of the air
pump middle frame side and the air pump body side, air
flows through one of the inlet holes or the outlet holes.
[0010] If necessary, the inlet hole is provided at the
center of the inlet room and its number is one, and the
outlet holes are provided symmetrically on both sides of
the central line of the outlet room and are oppositely lo-
cated on both sides of the inlet hole.

[0011] Or, the inlet holes are provided symmetrically
on both sides of the central line of the inlet room and are
oppositely located on both sides of the inlet hole, and the
outlet hole is provided at the center of the outlet room
and its number is one.

[0012] The diameter of the inlet holes and the outlet
holes is the same as the width of the sealing pads.
[0013] Aninletpipe and an outlet pipe of the first cham-
ber are provided on the air pump end cover, and an inlet
pipe and an outlet pipe of the second chamber are pro-
vided on the air pump body.

[0014] The transmission apparatus is an eccentric
shaft fitted over the output shaft, and an end of the piston
rod is fitted over on the eccentric shaft.

[0015] The transmission apparatus is a crankshaft
mechanism connected with the output shaft of the trans-
mission apparatus. The crankshaft mechanism compris-
es lower and upper eccentric wheels and a crankshaft,
the crankshaft comprises a crankshaft body and two shaft
portions, the two shaft portions extend upward and down-
ward on the left and right sides of the crankshaft body
respectively; the shaft portions of the crankshaft com-
prise connection portions for the piston rods and connec-
tion portions for the eccentric wheels, the piston rods are
fitted over the connection portions for the piston rods via
bearings, and the connection portions for the eccentric
wheels are inserted into eccentric holes of the eccentric
wheels so as to be fixed.

[0016] The transmission apparatus is an eccentric
wheel mechanism, the eccentric wheel mechanism com-
prises an eccentric wheel fixed on an output shaft, and
a ring-shaped limitation groove is provided on one side
surface of the eccentric wheel; the end of the piston rod
of each piston air pump assembly is provided with aroller
wheel, the roller wheel is embedded in the ring-shaped
limitation groove, the output shaft drives the eccentric
wheel to rotate, the roller wheel rolls along the circum-
ference direction of the output shaft in the ring-shaped
limitation groove and drives the piston rod to perform
reciprocating movement.

[0017] The present invention also provides a glass-
wiping robot comprising a machine body and a suction
cup provided on the machine boy, characterized in that,
the suction cup is connected with the dual-chamber dual-
action air pump as described above, and the inlet pipe
ofthe first chamber and the inlet pipe of the second cham-
ber are connected with the suction cup respectively.
[0018] In sum, the dual-chamber dual-action air pump
of the present invention is compact in structure and pro-
vide doubled operation efficiency of the vacuum air
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pump; the glass-wiping robot using such dual-chamber
dual-action air pump can provide a greater air pumping
efficiency for the suction cup and reduce the risks of the
damage of the glass-wiping robot due to falling or possi-
ble security hazards.

[0019] Hereinafter, the detailed description of the tech-
nical solutions of the present invention are provided in
conjunction with the accompanying drawings and the
specific embodiments.

Description of accompanying drawings
[0020]

Fig. 1 is a schematic view of the overall structure of
a vacuum air pump in the prior art.

Fig. 2 is an exploded view of the overall structure of
the present invention.

Fig. 3 is a sectional view of a body and cylinders
provided at both sides thereof in an air pump of the
present application.

Fig. 4 is a structural view of inlet and outlet holes on
an air pump end cover of the present invention.

Fig. 5 is a structural view of inlet and outlet holes on
the air pump middle frame cover of the present in-
vention.

Fig. 6 is a structural view of inlet and outlet holes on
an air pump middle frame of the present invention.

Fig. 7 is a structural view of inlet and outlet holes on
an air pump body of the present invention.

Fig. 8 is a structural view illustrating arrangement
positions ofinletand outlet pipes of respective cham-
bers of the present invention.

Fig. 9is a structural view of a transmission apparatus
having an eccentric shaft mechanism of the second
embodiment of the present invention.

Fig. 10 is a structural view of a transmission appa-
ratus having an eccentric wheel mechanism of the

third embodiment of the present invention.

Fig. 11 is a structural view of a glass-wiping robot of
the present invention.

Detailed Description of Preferred Embodiments
First embodiment

[0021] The presentinvention provides a dual-chamber
dual-action air pump, in general, comprising a cylinder
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and a drive apparatus and a piston that are connected
to the cylinder. The drive apparatus drives the piston via
atransmission apparatus to perform reciprocating move-
mentinthe cylinder. A sealing element fixedly connected
to the piston rod is arranged within the cylinder. The seal-
ing element partitions the cylinder into a first chamber
and a second chamber. The first chamber and the second
chamber are provided with a first one-way valve and a
second one-way valve respectively. When the piston rod
drives the sealing element to perform reciprocating
movement, the first chamber and the second chamber
simultaneously inhale air and exhaust air. Fig. 2 is an
exploded view of the whole structure of the present in-
vention. Fig. 3 is a sectional view of the air pump body
and the cylinders at both sides thereof. As shown in Fig.
2 in combination with Fig. 3, specifically, the dual-cham-
ber dual-action air pump of this embodiment comprises
an air pump body 10, a drive apparatus connected to the
air pump body 10, and cylinders symmetrically provided
atboth sides of the air pump body 10 in a sealed manner.
A transmission apparatus is fixedly connected on an out-
put shaft of the drive apparatus. According to the require-
ment of pumped air amount, more cylinders may be pro-
vided in the periphery of the air pump body 10. Specifi-
cally, each cylinder comprises an air pump end cover 31,
an air pump middle frame cover 32, and an air pump
middle frame 37 connected in this order, wherein the air
pump middle frame 37 is connected with the air pump
body 10 in a sealed manner. A sealing element is pro-
vided between the air pump middle frame 37 and the air
pump middle frame cover 32 for sealing the air pump
chambers, and may use rubber, soft gum membrane or
the like. In this embodiment, the soft gum membrane is
used. One end of a piston rod 33 is connected to the
transmission apparatus and performs reciprocating
movement by the driving of the transmission apparatus.
The other end of the piston rod 33 is fixedly connected
with the soft gum membrane. The soft gum membrane
and the air pump middle frame cover 32 form a first cham-
ber A1, the air pump middle frame cover 32 and the air
pump end cover 31 form a first one-way valve, the soft
gum membrane and the air pump middle frame 37 form
a second chamber A2, and the air pump middle frame
37 and the air pump body 10 form a second one-way
valve. That is to say, the space formed by the air pump
middle frame 37 and the air pump middle frame cover 32
is divided into two portions by the soft gum membrane
provided within the air pump middle frame 37, hereby
resulting in the formation of the first chamber A1 and the
second chamber A2 located both sides of the soft gum
membrane respectively.

[0022] As shown in Fig. 2, the soft gum membrane
comprises a support 34 and membrane parts 35. The
membrane part 35 have inner sealing rings 36’ and outer
sealing rings 36 provided on both sides of the support 34
and connected via a retractable middle portion. The mid-
dle portion passes through a central hole of the air pump
middle frame 37, and the inner and outer sealing rings
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36’, 36 are perfectly attached to both sides of the air pump
middle frame 37 in a sealed manner. The outer sealing
rings 36 are fixedly connected with the support 34, and
the support 34 is fixedly connected with one end of the
piston rod 33. When the air pump middle frame cover 32
is connected with the left side of the air pump middle
frame 37, the first and second chambers A1, A2 are
formed on the left and right sides of the outer sealing
rings 36, respectively. When the piston rod 33 performs
reciprocating movement, it drives the outer sealing rings
36 to move left and right, so as to allow the sealing pads
38 in the first and second one-way valves to move left
and right, and allow the first and second chambers A1,
A2 to simultaneously inhale air and exhaust air.

[0023] Fig. 4is astructural view of inlet and outlet holes
on the air pump end cover of the present invention. Fig.
5 is a structural view of inlet and outlet holes on the air
pump middle frame cover of the present invention. As
shown in Fig. 4 in combination with Fig. 5, the first one-
way valve comprises an inlet room 350 and an outlet
room 360 provided on the air pump end cover 31 and an
inlet room 370 and an outlet room 380 provided on the
air pump middle frame cover 32. When the air pump end
cover 31 and the air pump middle frame cover 32 are
engaged, their inlet rooms 350, 370 and outlet rooms
360, 380 form closed spaces in each of which sealing
pads 38 are provided. An inlet hole 311 is provided in the
inlet room 350, inlet holes 321 are provided in the inlet
room 370, outlet holes 312 are providedin the outlet room
360, and an outlet hole 322 is provided in the outlet room
380. Further, the sealing pads 38 perform reciprocating
movement within the closed spaces under the action of
the air flow of the inlet holes and outlet holes. The inlet
holes 311, 321 and outlet holes 312, 322 are arranged
symmetrically at both sides of the closed spaces in an
intersecting manner. When the sealing pads 38 are at-
tached on one of the air pump end cover 31 side or the
air pump middle frame cover 32 side, air flows through
only one of the inlet holes 311, 321 or outlet holes 312,
322.

[0024] Fig.6is astructural view of inlet and outlet holes
on the air pump middle frame of the present invention,
and Fig. 7 is a structural view of inlet and outlet holes on
the air pump body of the present invention. As shown in
Fig. 6 in combination with Fig. 7, likewise, the structures
and operations of the inlet and outlet rooms and inlet and
outlet holes provided on the air pump middle frame 37
and the air pump body 10 are similar to those as de-
scribed above. Specifically, the second one-way valve
comprises an inlet room 450 and an outlet room 460 pro-
vided on the air pump middle frame 37 and inlet room
470 and an outlet room 480 provided on the air pump
body 10. When the air pump middle frame 37 and the air
pump body 10 are engaged, their inlet rooms 450, 470
and outlet rooms 460, 480 form closed spaces in each
of which sealing pads 38 are provided. Inlet holes 411,
421 are provided in the inlet rooms 450, 470, and outlet
holes 412,422 are provided in the outlet rooms 460, 480.
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Further, the sealing pads 38 perform reciprocating move-
ment within the closed spaces under the action of the air
flow of the inlet holes and outlet holes. The inlet and outlet
holes are arranged symmetrically at both sides of the
closed spaces in an intersecting manner.

[0025] Asshown in Figs. 4-5in combination with Figs.
6-7, the shown symmetrical arrangement in an intersect-
ing manner means that the inlet hole is provided at the
center of the inlet room and its number is one, and the
outlet holes are symmetrically provided on both sides of
the central line of the outlet room and are oppositely lo-
cated on the both sides of the inlet hole, or that the inlet
holes are symmetrically provided on both sides of the
central line of the inlet room and are oppositely located
on the both sides of the inlet hole, and the outlet hole is
provided at the center of the outlet room and its number
is one. The diameters of the inlet and outlet holes are the
same as the width of the sealing pads. By this, when the
sealing pads 38 are biased toward one side under the
action of airflow, among the holes provided on this side,
one central hole is blocked and two other side holes re-
main connectedness, while among the holes provided
the opposite side, both one central hole and two other
side holes remain connectedness, hereby ensuring that
when the sealing pads 38 are attached on one of the air
pump end cover 31 side or the air pump middle frame
cover 32 side and are attached on one of the air pump
middle frame 37 side or the air pump body 10 side, air
flows through only one of the inlet holes or outlet holes.
[0026] Fig. 8 is a schematic view illustrating arrange-
ment positions of inlet pipes and outlet pipes of respective
chambers of the present invention. As shown in combi-
nation with Fig. 4, the inlet pipe 313 is in communication
with the inlet hole 311 on the inlet room 350, and the
outlet pipe 314 is in communication with the outlet holes
312 on the outlet room 360. The inlet pipe 103 and the
outlet pipe 104 of the second chamber are provided on
the air pump body 10.

[0027] Asshownincombination with Fig. 2, the present
invention provides the dual-chamber dual-action air
pump powered by the drive apparatus (i.e., motor 20), in
which the transmission apparatus connected with the
motor output shaft drives the piston rods 33 to perform
reciprocating movement, so as to realize the air pump
operation process. The transmission apparatus may use
various structuralforms to realize the transfer of the motor
power. In this embodiment, the transmission apparatus
is a crankshaft mechanism. Specifically, the crankshaft
mechanism comprises lower and upper eccentric wheels
41 and a crankshaft 43. The crankshaft 43 comprises a
crankshaft body and two shaft portions extending from
left and right sides of the crankshaft body upward and
downward respectively. The shaft portions of the crank-
shaft comprise connection portions for the piston rods 33
over which the piston rods 33 are fitted via bearings and
connection portions for the eccentric wheels which are
inserted into eccentric holes of the eccentric wheels so
as to be fixed.
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[0028] Referring to Figs. 2-8, the operation process of
the dual-chamber dual-action air pump according to this
embodiment is described below.

[0029] The motor 20 rotates, and its output shaft drives
the piston rods 33 to move toward the right side via the
eccentric wheels 41 and the crankshaft 43. The piston
rod 33 pulls the outer sealing rings 36 to move toward
the right side via the support 34, and the volume of the
first chamber A1 increases and the pressure reduces.
The formed pressure difference pushes the sealing pads
38 between the air pump end cover 31 and the air pump
middle frame cover 32 to move toward the right side. The
outlet holes 312 and the inlet hole 311 are opened. The
sealing pads 38 blocks between the two inlet holes 321,
and the outlet hole 322 is closed. The first chamber A1
inhales air through the inlet pipe 313 of the air pump end
cover 31. Meanwhile, the volume of the second chamber
A2 decreases and the pressure increases, and the
formed pressure difference pushes the sealing pads 38
between the air pump middle frame 37 and the air pump
body 10 to move toward the right side. The inlet hole and
the outlet holes on the air pump middle frame 37 are
opened, and the outlet hole on the air pump body 10 is
opened and the inlet hole on the air pump body 10 is
closed. The second chamber A2 exhausts air through
the outlet pipe 104 of the air pump body.

[0030] The motor keeps on rotating, and the motor out-
put shaft drives the piston rod 33 to move toward the left
side. The piston rod 33 pulls the outer sealing rings 36
to move toward the left side via the support 34. The
formed pressure difference pushes the sealing pads 38
between the air pump end cover 31 and the air pump
middle frame cover 32 to move toward the left side. The
inlethole 311 is blocked, the outlet holes 312 are opened,
the inlet holes 321 and the outlet hole 322 are opened,
and the first chamber A1 exhausts air through the outlet
pipe 314 of the air pump end cover 31. Meanwhile, the
volume of the second chamber A2 increases and the
pressure reduces, and the formed pressure difference
drives the sealing pads 38 between the air pump middle
frame 37 and the air pump body 10 to move toward the
left side. The inlet hole of the air pump middle frame 37
is opened and the outlet holes on the air pump middle
frame 37 are blocked, both the inlet holes and the outlet
hole of the air pump body 10 are opened, and the second
chamber A2 inhales air through the inlet pipe 103 of the
air pump body 10. That is to say, in the one-way valves
formed by the air pump end cover 31 and the air pump
middle frame cover 32 and by the air pump middle frame
37 and the air pump body 10, the inlet holes merely inhale
air, and the other outlet holes merely exhaust air, so as
to maintain the vacuum degree within the vacuum inner
spaces.

[0031] As shown in Fig. 2 in combination with Fig. 8,
the above motion process is the operation process of the
first chamber and the second chamber formed on one
side of the air pump body during one rotation of the motor.
Atthe same time, another first chamber and another sec-
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ond chamber having the same structures and operating
in the same manner are also formed on the other side of
the air pump body. As shown in Fig. 2, when the air pump
operates, the motor rotates once, and it drives each air
pump soft gum membrane connected with the motor via
a shaft to perform reciprocating movement in one round
trip. At the time of the first half rotation of the motor, the
soft gum membranes at both sides all move toward the
left side, the inlet pipes 313, 800 are blocked, and the
originally inhaled gas is exhausted through the outlet
pipes 314, 600; while the inlet pipes 103, 900 draw off
the air within the spaces which need vacuum-pumping,
and the outlet pipes 104, 700 are blocked. At the time of
the last half rotation of the motor, the soft gum mem-
branes at both sides all move toward the right side, the
inlet pipes 103, 900 are blocked, and the originally in-
haled gas is exhausted through the outlet pipes 104, 700;
while the inlet pipes 313, 800 draw off the air within the
spaces which need vacuum-pumping, and the outlet
pipes 314, 900 are blocked. As a result, for one rotation
of the motor, the vacuum-pumping motion is performed
for four times, and compared with the vacuum air pump
which achieves the vacuum-pumping motion twice for
one rotation of the motor, it provides doubled air flow rate
and doubled efficiency.

Second embodiment

[0032] Thedual-chamberdual-action air pump accord-
ing to this embodiment has substantially the same struc-
ture as that according to the first embodiment, and their
difference lies in the structure of the transmission appa-
ratus. Fig. 9 is a structural view of the transmission ap-
paratus with an eccentric shaft mechanism of the second
embodiment. As shown in Fig. 9, the transmission appa-
ratus in the air pump of this embodiment is an eccentric
shaft mechanism fitted over the motor output shaft, and
the end of the piston rod 33 is fitted over the eccentric
shaft51. In order to balance the eccentric force generated
during the rotation of the eccentric shaft 51, generally,
an air pump counterweight ring 52 or the like is provided
on the motor output shaft.

[0033] Other features in this embodiment can be con-
sulted from the first embodiment, and will not be de-
scribed herein.

Third embodiment

[0034] Thedual-chamberdual-action air pump accord-
ing to this embodiment has substantially the same struc-
ture as that according to the first embodiment, and their
difference lies in the structure of the transmission appa-
ratus. Fig. 10 is a structural view of the transmission ap-
paratus with an eccentric wheel mechanism of the third
embodiment. As shown in Fig. 10, the transmission ap-
paratus in the air pump of this embodimentis an eccentric
wheel mechanism connected with the motor output shaft.
The eccentric wheel mechanism comprises an eccentric
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wheel 61 fixed on the output shaft, and a ring-shaped
limitation groove 611 is provided one side surface of the
eccentric wheel 61. A roller wheel 331 is provided on the
end of the pistonrod 33 of each piston airpump assembly,
and is embed into the ring-shaped limitation groove 611.
The output shaft drives the eccentric wheel 61 to rotate,
and the roller wheel 331 rolls along the circumference
direction of the output shaft within the ring-shaped limi-
tation groove 611 and drives the piston rod 33 to perform
reciprocating movement. With the configuration of the
transmission apparatus in this embodiment, it is possible
to ensure that the reciprocal motions of respective piston
rods 33 driven by the motor output shaft are located in
the same plane, hereby effectively reducing the entire
height of the air pump and making its structure more com-
pact.

[0035] Other features in this embodiment can be con-
sulted from the first embodiment, and will not be de-
scribed herein.

[0036] Obviously, in the above three embodiments,
since the structures of the transmission apparatuses dif-
fer from each other, the description focuses on the main
structure features of the transmission apparatuses them-
selves. In order to obtain the stable connection between
the transmission apparatuses having different structures
and air pump housing, piston rod and other components,
some conventional mechanical connection parts are
needed, and are adjusted adaptively according to the
different structures of the transmission apparatuses. For
persons skilled in the art, the selection of these conven-
tional mechanical connection parts can be easily con-
ceived of, and will be described herein. In addition, it
should be pointed out that the main operation principle
of the present invention lies in that the first chamber and
the second chamber of the cylinder operate to inhale air
and exhaust air respectively so as to enhance the pump-
ing efficiency of the air pump, and the air pump, one-way
valve, drive structure, transmission structure and the like
may be implemented using various other structures in
the prior art.

[0037] As shown in Fig. 11, the present invention also
provides a glass-wiping robot including a machine body
8 and a suction cup 11 provided on the machine body.
The suction cup 11 is connected with the dual-chamber
dual-action air pump 13 as described above. To be spe-
cific, the inlet pipe of the first chamber and the inlet pipe
of the second chamber are connected with the suction
cup respectively. During the operation process of the
glass-wiping robot, the motor of the air pump rotates
once, and the first and second chambers respectively
formed on both sides of the air pump body simultaneously
operate in the same manner. Compared with the prior
art, it provides doubled air flow rate and doubled efficien-
cy. Thus, the pumped air amount is greatly increased,
and the vacuum-pumping speed is increased. Even if in
the case where a slight air leakage occurs, the glass-
wiping robot would not drop from the glass surface being
processed due to the immediate decrease of the vacuum
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degree.

[0038] In sum, the dual-chamber dual-action air pump
according to the present invention is compact in struc-
ture, can increase the flow rate of the vacuum air pump,
and provide doubled operation efficiency of the vacuum
air pump. Meanwhile, the glass-wiping robot using such
dual-chamber dual-action air pump can have a stable
and safe operation state.

Claims

1. A dual-chamber dual-action air pump comprising a
cylinder, and a drive apparatus and a piston that are
connected with the cylinder, the drive apparatus
drives the piston via a transmission apparatus to per-
form reciprocating movement in the cylinder, char-
acterized in that: a sealing element fixedly connect-
ed with the piston rod is provided in the cylinder, the
sealing element partitions the cylinder into a first
chamber (A1) and a second chamber (A2), the first
chamber (A1) and the second chamber (A2) are re-
spectively provided with a first one-way valve and a
second one-way valve, and when the piston rod
drives the sealing element to perform reciprocating
movement, the first chamber (A1) and the second
chamber (A2) simultaneously inhale air and exhaust
air.

2. The dual-chamber dual-action air pump according
to claim 1, characterized in that, the air pump com-
prises an air pump body (10), the drive apparatus is
connected with the air pump body (10), and two said
cylinders are provided on both sides of the air pump
body (10) in a sealed manner, the cylinders each
comprise an air pump end cover (31), an air pump
middle frame cover (32) and an air pump middle
frame (37) connected in a sealed manner from the
outside to inside, the air pump middle frame (37) is
connected with the air pump body (10) in a sealed
manner, the sealing element is provided between
the air pump middle frame (37) and the air pump
middle frame cover (32), the sealing element and
the air pump middle frame cover (32) form the first
chamber (A1), the air pump middle frame cover (32)
and the air bump end cover (31) form the first one-
way valve, a soft gum membrane and the air pump
middle frame form the second chamber (A2), and
the air pump middle frame (37) and the air pump
body (10) form the second one-way valve.

3. The dual-chamber dual-action air pump according
to claim 1, characterized in that, the sealing ele-
ment is a soft gum membrane, and the soft gum
membrane is connected with the piston rod in a
sealed manner.

4. The dual-chamber dual-action air pump according
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to claim 3, characterized in that, the soft gum mem-
brane comprises a support (34) and a membrane
part (35), the membrane part (35) has inner sealing
rings and outer sealing rings (36) provided on both
sides of the support (34) and connected via a retract-
able middle portion, the inner sealing rings and the
outer sealing rings (36) are attached to both sides
of the air pump middle frame (37) in a sealed manner
respectively, the outer sealing rings (36) are fixedly
connected with the support (34), and the support (34)
is fixedly connected with the piston rod (33).

The dual-chamber dual-action air pump according
to claim 2, characterized in that, the first one-way
valve comprises an inlet room (350) and an outlet
room (360) provided on the air pump end cover (31)
and an inlet room (370) and an outlet room (380)
provided on the air pump middle frame cover (32);
when the air pump end cover (31) and the air pump
middle frame cover (32) are engaged, their inlet
rooms and the outlet rooms form closed spaces in
each of which sealing pads (38) are provided; inlet
holes (311, 321) are provided on the inlet rooms
(350, 370), outlet holes (312, 322) are provided in
the outlet rooms (360, 380), and the sealing pads
(38) perform reciprocating movement in the closed
spaces under the action of airflow of the inlet holes
and the outlet holes; the inlet holes and the outlet
holes are arranged symmetrically in an intersecting
manner on both sides of the closed spaces, and
when the sealing pads (38) are attached on one of
the air pump end cover (31) side and the air pump
middle frame cover (32) side, air flows through one
of the inlet holes or the outlet holes;

the second one-way valve comprises an inlet room
and an outlet room provided on the air pump middle
frame (37) and an inlet room and an outlet room pro-
vided on the air pump body (10); when the air pump
middle frame (37) and the air pump body (10) are
engaged, their inlet rooms and outlet rooms form
closed spaces in each of which sealing pads (38)
are provided; inlet holes are provided on the inlet
rooms, outlet holes are provided on the outletrooms,
and the sealing pads (38) perform reciprocating
movement in the closed spaces under the action of
airflow of the inlet holes and the outlet holes; the inlet
holes and the outlet holes are arranged symmetri-
cally in an intersecting manner on both sides of the
closed spaces, and when the sealing pads (38) are
attached on one of the air pump middle frame (37)
side and the air pump body (10) side, air flows
through one of the inlet holes or the outlet holes.

The dual-chamber dual-action air pump according
to claim 5, characterized in that, the inlet hole is
provided at the center of the inlet room and its
number is one, and the outlet holes are provided
symmetrically on both sides of the central line of the
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outlet room and are oppositely located on both sides
of the inlet hole; or the inlet holes are provided sym-
metrically on both sides of the central line of the inlet
room and are oppositely located on both sides of the
inlet hole, and the outlet hole is provided at the center
of the outlet room and its number is one;

the diameter of the inlet holes and the outlet holes
is the same as the width of the sealing pads (38).

The dual-chamber dual-action air pump according
to claim 2, characterized in that, an inlet pipe (313)
and an outlet pipe (314) of the first chamber are pro-
vided on the air pump end cover (31), and an inlet
pipe (103) and an outlet pipe (104) of the second
chamber are provided on the air pump body (10).

The dual-chamber dual-action air pump according
to claim 2, characterized in that, the transmission
apparatus is an eccentric shaft (51) fitted over the
outputshaft, and an end of the piston rod (33) is fitted
over on the eccentric shaft (51).

The dual-chamber dual-action air pump according
to claim 2, characterized in that, the transmission
apparatus is a crankshaft mechanism connected
with an output shaft of the drive apparatus.

The dual-chamber dual-action air pump according
to claim 9, characterized in that, the crankshaft
mechanism comprises lower eccentric wheel, upper
eccentric wheel (41) and a crankshaft (43), the
crankshaft (43) comprises a crankshaftbody and two
shaft portions, the two shaft portions extend upward
and downward on the left and right sides of the crank-
shaft body respectively; the shaft portions of the
crankshaft comprise connection portions for the pis-
ton rods (33) and connection portions for the eccen-
tric wheels, the piston rods (33) are fitted over the
connection portions for the piston rods via bearings,
and the connection portions for the eccentric wheels
are inserted into eccentric holes of the eccentric
wheels (43) so as to be fixed.

The dual-chamber dual-action air pump according
to claim 2, characterized in that, the transmission
apparatus is an eccentric wheel mechanism con-
nected with an output shaft of the drive apparatus,
the eccentric wheel mechanism comprises an ec-
centric wheel (61) fixed on the output shaft, and a
ring-shaped limitation groove (611) is provided on
one side surface of the eccentric wheel (61); the end
of the piston rod (33) of each piston air pump assem-
bly is provided with a roller wheel (331), the roller
wheel (331) is embedded in the ring-shaped limita-
tion groove (611), the output shaft drives the eccen-
tric wheel (61) to rotate, the roller wheel (331) rolls
along the circumference direction of the output shaft
in the ring-shaped limitation groove (611) and drives

10

15

20

25

30

35

40

45

50

55

12.

the piston rod (33) to perform reciprocating move-
ment.

A glass-wiping robot, comprising a machine body
and a suction cup provided on the machine boy,
characterized in that, the suction cup is connected
with the dual-chamber dual-action air pump accord-
ingto any one of claims 1-11, and the inlet pipe (313)
of the first chamber and the inlet pipe (103) of the
second chamber are connected with the suction cup
respectively.
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