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A liquid pump (10) comprises a pump assembly (14) attached
to a motor (12). The pump assembly (14) comprises an inlet
chamber (50) and pump chamber (28). The pump chamber
(28) accommodates a drive gear (22) driven by an output shaft
(16) of the motor (12) and driven gear (26) meshed with the
drive gear (22). An inner cover (68) is disposed within the
pump chamber (28). An outer cover (20) overlies the inner
cover (68) with an elastic member (70) disposed there
between. The outer cover (20) exerts a force to the inner cover
(68) through the elastic member (70) and holds the inner
cover 968) in sliding contact with an axial end of the drive and
driven gears (22, 26). An outlet chamber (72) formed between
the inner cover (68) and the outer cover (20) is in fluid com-
munication with and the pump chamber (28).
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LIQUID PUMP

CROSS REFERENCE TO RELATED
APPLICATION(S)

[0001] This application claims the benefit of Chinese
Patent Application Serial No. 201310100901 .3, filed on Mar.
26, 2013. The entire contents of the aforementioned patent
application are hereby incorporated by reference for all pur-
poses.

BACKGROUND

[0002] Liquid pumps are used in many applications, such
as, for example, beverage dispensers commonly found in
restaurants or cafes. After a user presses an appropriate but-
ton, inserts a correct amount of money, or otherwise interacts
with the beverage dispenser, a pump mechanism within the
beverage dispenser will dispense the beverage. As the func-
tioning of the beverage dispenser is highly dependent upon
the functioning state of the pump mechanism, it is desirable
for the pump mechanism to be safe and reliable, and have a
long operational life and efficient performance

[0003] FIGS. 1A and 1B illustrate a liquid pump 100 used
in the current art. Liquid pump 100 comprises a housing
defining a pump chamber 102. An inlet 104 and an outlet 106
are located on opposite sides of the pump chamber 102. An
output shaft 114 of a motor 112 extends through a through
hole on a bottom wall 116 of pump chamber 102 to drive a
drive gear 108 housed within pump chamber 102, wherein
drive gear 108 is coupled to a driven gear 110 also contained
within pump chamber 102. During pump operation, the rota-
tion of drive gear 108 and driving gear 110 pumps fluid from
inlet 104 to outlet 106 in a controlled manner.

[0004] A sealing member 118 disposed around output shaft
114 is located in a support base formed beneath bottom wall
116 of pump chamber 102, preventing leakage of liquid
through gaps between output shaft 114 and the through hole
on bottom wall 116.

[0005] An open end of pump chamber 102 is closed by an
inner cover 120, which may be supported by shoulder por-
tions 122 formed by the sidewalls of pump chamber 102. A
sealing ring 124 is disposed between inner cover 120 and an
outer cover 126. Pressure from outer cover 126 causes sealing
ring 124 to exert a pressure on inner cover 120, causing inner
cover 120 to maintain sliding contact with an axial surface of
drive gear 108 and driven gear 110. In addition, sealing ring
124 and inner cover 120 form an interface with the side walls
of pump chamber 102, preventing liquid in pump chamber
102 from leaking through inner cover 120.

[0006] During operation of pump 100, inner cover 120 rubs
against the surface of drive gear 108 and driven gear 110,
causing wear and tear. Continuous wear and tear may create a
gap between inner cover 120 and the axial surfaces of drive
and driven gears 108 and 110. In addition, the rotation of drive
gear 108 and driven gear 110 causes the liquid within the
pump chamber to be under high pressure, which exerts a force
oninner cover 120 that may overcome the pressure exerted by
sealing ring 124 and further increases the size of the gap,
lowering the efficiency of pump 100.

[0007] Furthermore, during operation of pump 100, sealing
member 118 is exposed directly to the high pressure from the
liquid within pump chamber 102, causing greater wear and
shorter operational life of sealing member 118, which
decreases the operational life of pump 100 as a whole.
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[0008] Accordingly, there exists a need for a liquid pump
having a longer operational life and higher efficiency,
addressing the problems described above.

SUMMARY

[0009] Some embodiments are directed at a liquid pump
driven by a motor. In some embodiments, the motor drives
one or more pump mechanisms within a pump chamber
defined by a pump assembly shell, wherein the one or more
pump mechanisms may comprise a drive gear and a driven
gear. The pump assembly shell also defines an inlet chamber
upstream of the pump chamber. The inlet chamber is disposed
closer to the motor than the pump chamber, such that a shaft
seal preventing fluid from leaking from the pump assembly at
the motor output shaft is adjacent to the inlet chamber.
[0010] In some embodiments, an inner cover is disposed
within the pump chamber between an outer cover and an axial
surface of the pump mechanisms. An elastic member is dis-
posed between the inner cover and outer cover, and config-
ured to exert a pressure on the inner cover such that a surface
of the inner cover maintains sliding contact with the axial
surface of the pump mechanisms. The inner cover, outer
cover, and elastic member define an outlet chamber located
downstream from the pump chamber, such that the fluid pres-
sure on either side of the inner cover is balanced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The drawings illustrate the design and utility of
embodiments, in which similar elements are referred to by
common reference numerals. These drawings are not neces-
sarily drawn to scale. In order to better appreciate how the
above-recited and other advantages and objects are obtained,
a more particular description of the embodiments will be
rendered which are illustrated in the accompanying drawings.
These drawings depict only exemplary embodiments and are
not therefore to be considered limiting of the scope of the
claims.

[0012] FIGS.1A and 1B illustrate aliquid pump as found in
the prior art.
[0013] FIGS. 2A, 2B, and 2C illustrate a liquid pump in

accordance with some embodiments.

[0014] FIGS. 3A and 3B illustrate a first shell portion used
in a liquid pump in accordance with some embodiments.
[0015] FIG. 4 illustrates a partial view of a liquid pump in
accordance with some embodiments.

[0016] FIG. 5 illustrates another liquid pump in accordance
with some embodiments.

[0017] FIG. 6 illustrates first and second shell portions of
the liquid pump illustrated in FIG. 5.

[0018] FIGS. 7A and 7B illustrate a top and a cross-sec-
tional of the liquid pump illustrated in FIG. 5.

DETAILED DESCRIPTION

[0019] Various features are described hereinafter with ref-
erence to the figures. It shall be noted that the figures are not
drawn to scale, and that the elements of similar structures or
functions are represented by like reference numerals through-
out the figures. It shall also be noted that the figures are only
intended to facilitate the description of the features for illus-
tration and explanation purposes, unless otherwise specifi-
cally recited in one or more specific embodiments or claimed
in one or more specific claims. The drawings figures and
various embodiments described herein are not intended as an
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exhaustive illustration or description of wvarious other
embodiments or as a limitation on the scope of the claims or
the scope of some other embodiments that are apparent to one
of ordinary skills in the art in view of the embodiments
described in the Application. In addition, an illustrated
embodiment need not have all the aspects or advantages
shown.

[0020] An aspect or an advantage described in conjunction
with a particular embodiment is not necessarily limited to that
embodiment and may be practiced in any other embodiments,
even if not so illustrated, or if not explicitly described. Also,
reference throughout this specification to “some embodi-
ments” or “other embodiments” means that a particular fea-
ture, structure, material, process, or characteristic described
in connection with the embodiments is included in at least one
embodiment. Thus, the appearances of the phrase “in some
embodiments”, “in one or more embodiments”, or “in other
embodiments” in various places throughout this specification
are not necessarily referring to the same embodiment or
embodiments.

[0021] Some embodiments are directed at a liquid pump
driven by a motor. In some embodiments, the motor drives
one or more pump mechanisms within a pump chamber
defined by a pump assembly shell, wherein the one or more
pump mechanisms may comprise a drive gear and a driven
gear. The pump assembly shell also defines an inlet chamber
upstream of the pump chamber. The inlet chamber is disposed
closer to the motor than the pump chamber, such that a shaft
seal preventing fluid from leaking from the pump assembly at
the motor output shaft is adjacent to the inlet chamber.
[0022] In some embodiments, an inner cover is disposed
within the pump chamber between an outer cover and an axial
surface of the pump mechanisms. An elastic member is dis-
posed between the inner cover and outer cover, and config-
ured to exert a pressure on the inner cover such that a surface
of the inner cover maintains sliding contact with the axial
surface of the pump mechanisms. The inner cover, outer
cover, and elastic member define an outlet chamber located
downstream from the pump chamber, such that the fluid pres-
sure on either side of the inner cover is balanced.

[0023] FIG. 2A illustrates a liquid pump 10 (hereinafter,
“pump 10”) in accordance with some embodiments. FIG. 2B
illustrates an exploded view of pump 10; FIG. 2C illustrates a
partial cross-section view of pump 10. In some embodiments,
pump 10 is used in a beverage dispenser (e.g., a soda dis-
penser), although it is understood that a liquid pump in accor-
dance with the present invention may be used for a variety of
different applications involving the pumping of liquid.
[0024] In some embodiments, pump 10 comprises a pump
assembly 14 driven by a motor 12. For ease of explanation,
motor 12 will be referred to as being located below pump
assembly 14, with an output shaft 16 of motor 12 being in a
vertical orientation, although it is understood that in practice
motor 12 and pump assembly 14 may be positioned in any
orientation.

[0025] Motor 12 comprises electrical terminals 42 for
receiving electrical power. Output shaft 16 may be attached to
an axial ends of motor 12 using one or more bearings, sleeves,
or any other components that provide mechanical coupling
between moving and stationary parts (not shown). In some
embodiments, motor 12 is a direct current (DC) motor.
[0026] Pump assembly 14 comprises a shell 18, an outer
cover 20, and pump mechanisms. In some embodiment, the
pump mechanisms may comprise a drive gear 22 configured
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to rotate synchronously with output shaft 16, and a driven
gear 26 supported by a driven gear shaft 24 configured to spin
with drive gear 22. Shell 18 comprises a pump chamber 28 in
fluid communication with an inlet 30 and an outlet 32. Drive
gear 22 and driven gear 26 are configured to spin within pump
chamber 28. Although the illustrated embodiments show
pump 10 using a pair of gears (drive gear 22 and driven gear
26) for pumping liquid, it is understood that in other embodi-
ments, different methods for pumping liquid may be used
(e.g., an impeller, a number of gears other than two, etc.).
[0027] Pump assembly 14 may be mounted to motor 12
using a mounting plate 36. In some embodiments, shell 18 is
located between mounting plate 36 and outer cover 20, and
comprises a first shell portion 38 adjacent to outer cover 20,
and a second shell portion 40 adjacent to mounting plate 36.
In some embodiments, an additional reinforcing plate 34 is
located on a side of outer cover 20 remote from motor 12.
[0028] Reinforcing plate 34, outer cover 20, first shell por-
tion 38, second shell portion 40, and mounting plate 36 may
have substantially similar cross-sectional shapes and dimen-
sions in a plane perpendicular to the axial direction of motor
12, and be attached to each other using one or more fastening
means 44, such as, for example, bolts, or screws, through one
or more corresponding through holes or bores. In addition,
mounting plate 36 may be mounted to motor 12 through one
or more fastening means 46, such as, for example, bolts, or
screws, in order to secure pump assembly 14 to motor 12.
[0029] First shell portion 38 defines pump chamber 28,
while second shell portion 40 defines an inlet chamber 50.
Pump chamber 28 and inlet chamber 50 may be separated by
a bottom wall 54 of first shell portion 38. In some embodi-
ments, first shell portion 38 and second shell portion 40 are
independently formed and assembled together with outer
cover 20; while in other embodiments, first and second shell
portions 38 and 40 may be integral and formed together. In
some embodiments, a sealing ring 58 is disposed between
first and second shell portions 38 and 40, to prevent liquid
from leaking out between them.

[0030] FIGS. 3A and 3B illustrate first shell portion 38 of
pump 10. FIG. 3A also illustrates drive gear 22 and driven
gear 26 within pump chamber 28 defined by first shell portion
38. FIG. 3B illustrates first shell portion 38 viewed from the
bottom. In some embodiments, pump chamber 28 is substan-
tially oval, ellipsoidal, or pill-shaped, as illustrated in FIG.
3A.

[0031] Drive gear 22 and driven gear 26 are rotatably
accommodated within pump chamber 28. Drive gear 22 is
fixed to output shaft 16 of motor 12, such that it spins syn-
chronously with output shaft 16, which may be configured to
pass through mounting plate 36, second shell portion 40, and
bottom wall 54 of first shell portion 38, so that it extends into
pump chamber 28 to interface with drive gear 22. Driven gear
26 is rotatably fixed to a driven shaft 24 on first shell portion
38, and configured to mesh with drive gear 22, such that they
spin together.

[0032] Referring also to FIGS. 2B and 2C, inlet 30 extends
from first shell portion 38 on one side of pump chamber 28,
and comprises an opening 52 that passes through first shell
portion 38 to extend to inlet chamber 50. Outlet 32 extends
from and may be formed integrally with outer cover 20. In the
illustrated embodiment, inlet 30 and outlet 32 extend away
from motor 12 in a direction substantially parallel to output
shaft 16. As illustrated in FIG. 2B, inlet 30 passes through
holes 48 and 49 located in outer cover 20 and reinforcing plate
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34, respectively, to be connected to an outside pipe or hose
(not shown), such as a pipe or hose from a liquid reservoir.
Outlet 32 may pass through a hole 51 on reinforcing plate 34
to be connected to an outside pipe or hose (not shown), such
as an output nozzle.

[0033] Inlet chamber 50 is configured to be in fluid com-
munication with pump chamber 28. In some embodiments,
pump chamber 28 and inlet chamber 50 are connected via a
through hole 56 located on bottom wall 54 of pump chamber
28. Thus, pump chamber 28 is positioned downstream of inlet
chamber 50, such that liquid flowing through opening 52 of
inlet 30 first enters inlet chamber 50, and then flows to pump
chamber 28 via through hole 56. Pump chamber 28 and inlet
chamber 50 are arranged along the axial direction of output
shaft 16, at least partially offset from each other in the axial
direction, such that inlet chamber 50 is closer to motor 12 than
pump chamber 28.

[0034] During operation of pump 10, output shaft 16 of
motor 12 drives drive gear 22, which in turn drives driven gear
26. Drive gear 22 and driven gear 26 rotate in opposite direc-
tions to suck liquid that enters inlet chamber 50 through inlet
30 into pump chamber 28, where it is pressurized and
expelled through outlet 32.

[0035] In the illustrated embodiment, output shaft 16
passes through inlet chamber 50 in order to reach pump
chamber 28 via a through hole in second shell portion 40. A
side of second shell portion 40 near motor 12 forms a support
base 62. A shaft seal 64 is disposed in a through hole in
support base 62, sealing the interface between output shaft 16
and the through hole and preventing liquid in inlet chamber
50 from leaking through the through hole to motor 12.
[0036] During operation, the fluid pressure within inlet
chamber 50 is less than that in pump chamber 28. Therefore
the pressure exerted on shaft seal 64 is less in comparison with
prior art pumps where the shaft seal is subject exposed to the
pump chamber. This leads to reduced wear and tear to shaft
seal 64, and thus longer operational life for shaft seal 64.
[0037] In some embodiments, at least a portion of the bot-
tom surface of inlet chamber 50 forms an inward-projecting
convex surface 66. Compared to embodiments where the
bottom surface of second chamber 50 is a flat surface, convex
surface 66 disperses the pressure exerted on shaft sealing
member 64, further reducing wear on shaft seal 64 and
extending its operational life.

[0038] FIG.4 illustrates a partial view of pump 10. Aninner
cover 68 covers an open end of pump chamber 28 remote
from motor 12. The outer dimensions of inner cover 68 are
configured to substantially coincide with the inner dimen-
sions of pump chamber 28 such that inner cover 68 is able to
close the open end of pump chamber 28. In other words, the
outer radial surface of inner cover 68 may be substantially
flush with the sidewalls of pump chamber 28. An elastic
member 70 (e.g., an elastic ring or washer) is disposed
between inner cover 68 and outer cover 20, covering the area
where inner cover 68 interfaces with the sidewalls of pump
chamber 28. Elastic member 70, under the pressure of outer
cover 20, exerts pressure on inner cover 68, keeping an axial
surface of inner cover 68 in sliding contact with an axial
surface of drive gear 22 and driven gear 26, and ensuring
efficient operation of pump 10. In some embodiments, elastic
member 70 is made of silicone.

[0039] In some embodiments, an inner surface of outer
cover 20 contains an indentation or recess defining an outlet
chamber 72 between inner cover 68, outer cover 20, and
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elastic member 70. In addition, the sidewalls of pump cham-
ber 28 and elastic member 70 contain grooves, channels,
recesses, notches or channels 74 and 76, respectively, through
which fluid may flow from pump chamber 28 to within outlet
chamber 72. Preferably, notch 76 in elastic member 70 is
formed at a periphery thereof to correspond to groove 76
formed on the sidewall of pump chamber 28. In the illustrated
embodiments, outlet chamber 72 is provided downstream of
pump chamber 28, such that fluid that flows into pump 10
through inlet 30 first enters inlet chamber 50, and then flows
into pump chamber 28 before being pumped by drive gear 22
and driven gear 26 into outlet chamber 72. Thus, the fluid
pressure within outlet chamber 72 is substantially the same as
the fluid pressure within pump chamber 28. In other words,
the fluid pressures on both sides of inner cover 68 are sub-
stantially balanced, ensuring that the inner axial surface of
inner cover 68, under pressure from outer cover 20, remains in
sliding contact with the axial surfaces of drive gear and driven
gear 22 and 26 with a substantial constant force, preventing a
gap from forming between them even as they experience wear
and tear, thus ensuring efficient performance of pump 10.
[0040] Inapreferred embodiment, a spacer or gasket 78 are
disposed between a bottom surface of pump chamber 28 and
drive and driven gears 22 and 26. In some embodiments,
spacer 78 is made of stainless steel, while drive gear 22,
driven gear 26, and first shell portion 38 are made of plastic.
Spacer 78 prevents gears 22 and 26 from fusing with first shell
portion 38 during unloaded operation due to heat generated
by gears 22 and 26. Spacer 78 may have a groove 80 provided
atalocation correspond to through hole 56, allowing liquid to
enter pump chamber 28 from inlet chamber 50.

[0041] In some embodiments, inlet 30 is not limited to
extending from first housing portion 38, while outlet 32 is not
limited to extending from outer cover 20. The directions of
inlet 30 and outlet 32 are also not limited to being substan-
tially parallel to the axial direction of output shaft 16. For
example, as illustrated in FIGS. 5 and 6, inlet 30 may extend
from second housing portion 40 in a direction substantially
perpendicular to the axial direction of output shaft 16, with
opening 52 of inlet 30 extending through second housing
portion 40 horizontally to be in fluid communication with
inlet chamber 50. Similarly, outlet 32 may extend from first
housing portion 38 in a direction parallel to inlet 30, such that
it is in fluid communication with pump chamber 28. In the
embodiment illustrated in FIGS. 5 and 6, pump 10 does not
have a separate outlet chamber. In other embodiments, outlet
32 may be configured to be in fluid communication with an
outlet chamber, similar to output chamber 72 described
herein above with reference to FIG. 2C.

[0042] FIG. 7A illustrates a top view of pump 10 in accor-
dance with the embodiment illustrated in F1G. 5; and F1IG. 7B
illustrates a cross-sectional view of pump 10 along the “A”
line shown in FIG. 7A. During operation of pump 10, liquid
enters inlet chamber 50 through opening 52 of inlet 30, passes
a through hole (not shown and similar to through hole 56
describe herein above with reference to FIGS. 3A, 3B, and 4)
into pump chamber 28, where it is pressurized and expelled
through an opening 53 of outlet 32. Because shaft seal 64 is
adjacent to inlet chamber 50 instead of pump chamber 28,
shaft seal 64 experiences less wear and tear due to the lower
fluid pressure of inlet chamber 50, increasing the operational
life of shaft seal 64.

[0043] While the embodiment illustratedin FIGS. 5-7 illus-
trate inlet 30 and outlet 32 being located on opposite sides of
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pump 10, in other embodiments, inlet 30 and outlet 32 may be
located on the same side of pump 10 and may extend in the
same direction. Such configurations would generally
decrease the overall volume occupied by pump 10. In some
embodiments, inlet 30 and outlet 32 may extend in directions
perpendicular to the axial direction of the output shaft 16, and
be positioned at an angle with respect to each other (e.g., 90°).
[0044] In some embodiments, first shell portion 38 and
second shell portion 40 may be integrally formed (e.g.,
molded by a die), instead of being separate components
assembled together. In this configuration, because first and
second shell portions 38 and 40 are integrally formed, output
shaft 16 will not experience any positional deviation when
passing through inlet chamber 50 to reach pump chamber 28
due to a misalignment between first and second shell portions
38 and 40. This may reduce the costs of manufacturing pump
10 by eliminating the need for alignment mechanisms when
assembly first and second shell portions 38 and 40.
[0045] Insome alternate embodiments, an inlet chamber 50
may not be provided. Instead, opening 52 of inlet 30 may
connect directly to pump chamber 28. In these embodiments,
the pressure of fluid in outlet chamber 72 applies a downward
force on inner cover 68, offsetting the upward force from the
high pressure of fluid pressure in pump chamber 28, thereby
preventing the forming of a gap between inner cover 68 and
gears 22 and 26, and increasing the efficiency of pump 10.
[0046] In some alternate embodiments, an outlet chamber
72 may not be provided. Instead, pump chamber 28 connects
directly to outlet 32. In these embodiments, shaft seal 64 is
adjacent to inlet chamber 50 instead of pump chamber 28, and
therefore experiences less wear and tear in comparison with
prior art due to the lower fluid pressure of inlet chamber 50,
thereby increasing the operational life of shaft seal 64.
[0047] In the foregoing specification, various aspects have
been described with reference to specific embodiments
thereof. It will, however, be evident that various modifica-
tions and changes may be made thereto without departing
from the broader spirit and scope of various embodiments
described herein. For example, the above-described systems
ormodules are described with reference to particular arrange-
ments of components. Nonetheless, the ordering of or spatial
relations among many of the described components may be
changed without affecting the scope or operation or effective-
ness of various embodiments described herein. In addition,
although particular features have been shown and described,
it will be understood that they are not intended to limit the
scope of the claims or the scope of other embodiments, and it
will be clear to those skilled in the art that various changes and
modifications may be made without departing from the scope
of various embodiments described herein. The specification
and drawings are, accordingly, to be regarded in an illustrative
or explanatory rather than restrictive sense. The described
embodiments are thus intended to cover alternatives, modifi-
cations, and equivalents.
1. A liquid pump driven by a motor having an output shaft,
comprising:
an inlet;
an inlet chamber in fluid communication with the inlet and
having a hole through which the output shaft of the
motor extends through;
apump chamber having a first through hole through which
the output shaft of the motor extends through and a
second through hole in fluid communication with the
inlet chamber;
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a pump mechanism disposed in the pump chamber and
mechanically coupled to the output shaft of the motor;
and
an outlet in fluid communication with the pump chamber.
2. The liquid pump of claim 1, wherein the inlet chamber is
disposed between the motor and the pump chamber along an
axial direction of the output shaft of the motor.
3. The liquid pump of claim 1, further comprising a seal
sealing an interface between the output shaft and the hole in
the inlet chamber.
4. The liquid pump of claim 1, wherein the inlet chamber
includes a convex surface on a side thereof adjacent the motor.
5. The liquid pump of claim 1, wherein the pump mecha-
nism comprises:
a drive gear coupled the output shaft; and
a driven gear that meshes with the drive gear, such that the
drive gear and the driven gear are configured to rotate
synchronously in opposite directions.
6. The liquid pump of claim 1, wherein a fluid pressure in
the inlet chamber is less than a fluid pressure in the pump
chamber.
7. The liquid pump of claim 1, further comprising:
an inner cover disposed within the pump chamber and in
sliding contact with the pump mechanism;
an outer cover disposed over the inner cover; and
an elastic member disposed between the inner cover and
the outer cover,
wherein:
the inner cover, the outer cover, and the elastic member
disposed there between define an outlet chamber in
fluid communication with the pump chamber; and

the outlet is in fluid communication with the pump
chamber through the outlet chamber.

8. The liquid pump of claim 7, wherein:

the pump chamber has a groove formed on a sidewall
thereof;

the elastic member has a notch formed on a periphery
thereof;, and

the outlet chamber is in fluid communication with the
pump chamber through the groove on the sidewall of the
pump chamber and the notch at the periphery of the
elastic member.

9. The liquid pump of claim 7, wherein the elastic member

comprises rubber or silicone.

10. The liquid pump of claim 1, wherein the inlet and the
outlet extend in a direction parallel to an axial direction of the
output shaft of the motor.

11. The liquid pump of claim 1, wherein the inlet and the
outlet extend in a direction perpendicular to an axial direction
of the output shaft of the motor, and are located on opposite
sides of the pump.

12. The liquid pump of claim 1, wherein the inlet and the
outlet extend in a direction perpendicular to an axial direction
of the output shaft of the motor, and are located on the same
side of the pump.

13. A liquid pump, comprising:

a motor having an output shaft;

an inlet;

a pump chamber in fluid communication with the inlet;

a pump mechanism disposed in the pump chamber and
mechanically coupled to the output shaft of the motor;

an inner cover disposed within the pump chamber and in
sliding contact with the pump mechanism;

an outer cover disposed over the inner cover;
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an elastic member disposed between the inner cover and
the outer cover, wherein the inner cover, the outer cover,
and the elastic member disposed there between define an
outlet chamber in fluid communication with the pump
chamber; and

an outlet in fluid communication with the outlet chamber.

14. The liquid pump of claim 13, wherein the pump mecha-

nism comprises:

a drive gear coupled the output shaft; and

a driven gear that meshes with the drive gear, such that the
drive gear and the driven gear are configured to rotate
synchronously in opposite directions.

15. The liquid pump of claim 13, wherein:

the pump chamber has a groove formed on a sidewall
thereof;

the elastic member has a notch formed on a periphery
thereof;, and

the outlet chamber is in fluid communication with the
pump chamber through the groove on the sidewall of the
pump chamber and the notch at the periphery of the
elastic member.
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16. The liquid pump of claim 13, wherein the inlet and the
outlet extend in a direction parallel to an axial direction of the
output shaft of the motor.

17. The liquid pump of claim 13, further comprising an
inlet chamber in fluid communication with the pump cham-
ber, wherein the inlet is in fluid communication with the pump
chamber through the inlet chamber.

18. The liquid pump of claim 17, wherein the inlet chamber
is disposed between the motor and the pump chamber along
an axial direction of the output shaft of the motor.

19. The liquid pump of claim 18, wherein:

the inlet chamber has a hole through which the output shaft

of the motor extends through; and

the liquid pump further comprises a seal sealing an inter-
face between the output shaft and the hole in the inlet
chamber.

20. The liquid pump of claim 18, wherein the inlet chamber
includes a convex surface on a side thereof adjacent the motor.
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