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(54) Drainage pump

(57) The invention aims at reducing the paddling
noise of a drainage pump provided in an air conditioner.
A rotary vane 100 has a shaft portion 110 with a hole
having a bottom portion, and in the hole is inserted an
output shaft 12 of the electric motor 10. A plate-shaped
large-diameter vane 120 that extends in the radial direc-

tion from the shaft portion 110 has an outer circumference
end connected to a cylindrical ring member 200. Accord-
ing to a preferred embodiment of the rotary vane 100, an
upper end of the ring member is formed as a thin wall
portion which is connected via a connecting portion to a
dish-like member 160.
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Description

BACKGROUND OF THE INVENTION

Field of the invention

[0001] The present invention relates to a drainage
pump, especially a drainage pump provided in an air con-
ditioner.

Description of the related art

[0002] During cooling operation of an indoor unit of an
air conditioner, the moisture in the air is condensed on a
heat exchanger and drops down into a drain pan dis-
posed under the heat exchanger. A drainage pump is
used to discharge the drain water collected in the drain
pan. The drainage pump comprises a pump main body
or housing having a suction inlet at the bottom, an opened
upper portion and a discharge outlet at the side, which
houses a vane disposed rotatably therein, and the vane
is rotated by a motor fixed to the upper portion of the
housing opening via a cover. The drive shaft of the motor
passes rotatably through a through hole formed to the
cover and connected to a shaft portion of the vane, so
that when the motor is driven to rotate the vane, the drain
water collected in the drain pan is sucked in through the
lower end of the vane in the suction inlet, pumped up by
centrifugal force along the inner surface of the housing
and discharged to the exterior through the discharge out-
let of the casing.
[0003] This type of drainage pump is disclosed for ex-
ample in Japanese Patent Application Laid-Open No.
2000-213770 (patent document 1) filed by the present
applicant.
[0004] The operation noise of the indoor unit is re-
quired to be as small as possible.

SUMMARY OF THE INVENTION

[0005] The present invention aims at providing a drain-
age pump having a reduced operation sound.
[0006] The drainage pump according to the present
invention comprises, as basic means, a motor; a rotary
vane connected to an output shaft of the motor; a housing
for the rotary vane, the housing having a suction inlet to
which a small-diameter vane of the rotary vane is insert-
ed, and a discharge outlet disposed on a side of the pump
chamber; wherein the rotary vane comprises a shaft por-
tion connected to the output shaft of the motor, a
plate-shaped large-diameter vane extending in the radial
direction from the shaft portion, a plate-shaped small-di-
ameter vane connected to the large-diameter vane via a
tapered connecting portion, a ring member connected to
an outer circumference portion of the large-diameter
vane, andadish-like member connected to the lower end
of the ring member; and the ring member has a thin wall
portion formed to an upper end portion thereof.

[0007] The present invention having the above ar-
rangement is capable of reducing the water paddling
noise of the drainage pump.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG. 1 is an explanatory view of a drainage pump
according to the present invention;
FIG. 2 is an explanatory view of a rotary vane;
FIG. 3 is an explanatory view illustrating examples
of cross-sectional shapes taken at line A-A of FIG. 2;
FIG. 4 is an explanatory view illustrating examples
of cross-sectional shapes taken at line A-A of FIG. 2;
FIG. 5 is an explanatory view illustrating examples
of cross-sectional shapes taken at line A-A of FIG.
2; and
FIG. 6 is an explanatory view illustrating examples
of cross-sectional shapes taken at line A-A of FIG. 2.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0009] FIG. 1 is an explanatory view of a drainage
pump to which the present invention is applied.
[0010] A drainage pump, the whole of which being de-
noted by reference number 1, comprises an electric mo-
tor 10, and power to the electric motor 10 is fed via a lead
wire 11. The electric motor 10 is supported by a bracket
20, and the lower end of the bracket 20 is connected to
a lid member 30 mounted on an upper portion of a pump
housing (pump main body) 50.
[0011] The housing 50 is formed of plastic, and inside
the housing is defined a pump chamber 52. A suction
inlet 60 and a discharge outlet 70 communicated with the
pump chamber 52 are formed integrally with the housing
50.
[0012] A rotary vane 100 is disposed inside the pump
chamber 52, and the opening of the pump chamber 52
is covered with the lid member 30. A seal member 40 is
inserted between the housing 50 and the lid member 30,
preventing leakage of drain water from the pump cham-
ber.
[0013] FIG. 2 is an explanatory view showing the de-
tails of the rotary vane 100.
[0014] The rotary vane 100 has a shaft portion 110
with a hole having a bottom portion, and in the hole is
inserted an output shaft 12 of the electricmotor 10.
Aplate-shaped large-diameter vane 120 extending in the
radial direction from the shaft portion 110 has its outer
circumference end connected to a cylindrical ring mem-
ber 200.
[0015] As shown in FIG. 1, the large-diameter vane
120 is connected via a tapered connecting portion 130
to a small-diameter vane 140.
[0016] According to the present embodiment, the
drainage pump is equipped with four large-diameter
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vanes 120 and small-diameter vanes 140.
[0017] The lower end of the large-diameter vane 120
is connected to a dish-like member 160. An opening 150
is formed to the center area of the dish-like member 160,
and the drainage water entering from the suction inlet is
sent via the small-diameter vane 140 and the connecting
portion 130 toward the large-diameter vane 120.
[0018] Four auxiliary large-diameter vanes 122 are
provided inside the ringmember 200. The inner circum-
ference end of the auxiliary large-diameter vane 122 ex-
tends close to the outer edge of the opening 150 of the
dish-like member 160.
[0019] FIGS. 3 through 6 illustrate various examples
of the shape of the ring member 200 of the rotary vane
according to the present invention, which are shown by
cross-sectional views taken at line A-A of FIG. 2.

FIG. 3(a) illustrates an example in which the upper
end of the ring member 200 is formed as a thin wall
portion 201, which is connected via a protruded
curved wall 201a to the dish-like member 160. By
adopting a ring member having such cross-sectional
shape, water paddling noise can be reduced.
FIG. 3(b) illustrates an example in which the upper
end of the ring member 200 is formed as a thin wall
portion 202, which is connected via a step portion
202a to the dish-like member 160.
FIG. 3(c) illustrates an example in which the upper
end portion of the ring member 200 is formed as a
thin wall portion 203, which is connected via a cham-
fered portion 203a to the dish-like member 160.
FIG. 3(d) illustrates an example in which the upper
end portion of the ring member 200 is formed as a
thin wall portion 204, which is connected via a ta-
pered portion 204a to the dish-like member 160.
FIG. 3(e) illustrates an example in which the outer
circumference of the upper end portion of the ring
member 200 is cut away to form a thin wall portion
205, which is connected via a protruded curved wall
205a to the dish-like member 160.

[0020] Cutting away the wall thickness of the outer cir-
cumference of the upper end portion to form the thin wall
portion can be applied to all other examples described
above.

FIG. 4(a) illustrates an example in which the upper
end portion of the ring member 200 is formed as a
thin wall portion 211, which is connected via a ta-
pered portion 211a to the dish-like member 160. By
adopting a ring member having such cross-sectional
shape, water paddling noise can be reduced.
FIG. 4(b) illustrates an example in which the upper
end portion of the ring member 200 is formed as a
thin wall portion 212 having a height lower than the
height of the large-diameter vane, which is connect-
ed via a protruded curved wall 212a to the dish-like
member 160.

FIG. 4(c) illustrates an example in which the upper
end portion of the ring member 200 is formed as a
thin wall portion 213, which is connected via a
stepped and tapered portion 213a to the dish-like
member 160.
FIG. 4(d) illustrates an example in which the upper
end portion of the ring member 200 is formed as a
thin wall portion 214, which is connected via a pro-
truded curved wall 214a to the dish-like member 160.
FIG. 4(e) illustrates an example in which the outer
circumference wall of the upper end portion of the
ring member
200 is cut away to form a thin wall portion 215, which
is connected via a tapered portion 215a to the
dish-like member 160.

[0021] Cutting away the wall thickness of the outer cir-
cumference of the upper end portion to form the thin wall
portion can be applied to all other examples described
above.

FIG. 5(a) illustrates an example in which the upper
end portion of the ring member 200 is formed as a
thin wall portion 221, which is connected via a ta-
pered portion 221a to the dish-like member 160. By
adopting a ring member having such cross-sectional
shape, water paddling noise can be reduced.
FIG. 5(b) illustrates an example in which the upper
end portion of the ring member 200 is formed as a
thin wall portion 222, which is connected via a re-
cessed curved wall 222a to the dish-like member
160.
FIG. 5(c) illustrates an example in which the upper
end portion of the ring member 200 is formed as a
thin wall portion 223, which is connected via a ta-
pered portion 223a to the dish-like member 160.
FIG. 5(d) illustrates an example in which the upper
end portion of the ring member 200 is formed as an
upward tapered thin wall portion 224, which is con-
nected via a protruded curved wall 224a to the
dish-like member 160.
FIG. 5(e) illustrates an example in which the outer
circumference wall of the upper end portion of the
ring member 200 is cut away to form a thin wall por-
tion 225, which is connected via a tapered portion
225a to the dish-like member 160.

[0022] Cutting away the wall thickness of the outer cir-
cumference of the upper end portion to form the thin wall
portion can be applied to all other examples described
above.

FIG. 6(a) illustrates an example in which the upper
end portion of the ring member 200 is formed as an
upward tapered thin wall portion 231, which is con-
nected via a protruded curved wall 231a to the
dish-like member 160. By adopting a ring member
having such cross-sectional shape, water paddling
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noise can be reduced.
FIG. 6(b) illustrates an example in which the upper
end portion of the ring member 200 is formed as an
upward tapered thin wall portion 232, which is con-
nected via a protruded curved wall 232a to the
dish-like member 160.
FIG. 6(c) illustrates an example in which the upper
end portion of the ring member 200 is formed as a
thin wall portion 233 with an inner curved surface,
which is connected via a protruded curved wall 233a
to the dish-like member 160.
FIG. 6(d) illustrates an example in which the upper
end portion of the ring member 200 is formed as a
thin wall portion 234 with an outer curved surface,
which is connected via a protruded curved wall 234a
to the dish-like member 160.
FIG. 6(e) illustrates an example in which the outer
circumference wall of the upper end portion of the
ring member 200 is cut away to form a thin wall por-
tion 235, which is connected via a protruded curved
wall 235a to the dish-like member 160.

[0023] Cutting away the wall thickness of the outer cir-
cumference of the upper end portion to form the thin wall
portion can be applied to all other examples described
above.
[0024] By adopting the above-illustrated design to the
ring member of the rotary vane, the water paddling noise
of the drainage pump can be reduced.

Claims

1. A drainage pump comprising:

a motor;
a rotary vane connected to an output shaft of
the motor;
a housing for the rotary vane, the housing having
a suction inlet to which a small-diameter vane
of the rotary vane is inserted, and a discharge
outlet disposed on a side of the pump chamber;
wherein
the rotary vane comprises a shaft portion con-
nected to the output shaft of the motor, a
plate-shaped large-diameter vane extending in
the radial direction from the shaft portion, a
plate-shaped small-diameter vane connected to
the large-diameter vane via a tapered connect-
ing portion, a ring member connected to an outer
circumference portion of the large-diameter
vane, and a dish-like member connected to the
lower end of the ring member; and
the ring member has a thin wall portion formed
to an upper end portion thereof.

2. The drainage pump according to claim 1, further
comprising a tapered portion connecting the thin wall

portion and the dish-like member.

3. The drainage pump according to claim 1, further
comprising a stepped portion connecting the thin wall
portion and the dish-like member.

4. The drainage pump according to claim 1, further
comprising a chamfered portion connecting the thin
wall portion and the dish-like member.

5. The drainage pump according to claim 1, further
comprising a protruded curved wall connecting the
thin wall portion and the dish-like member.

6. The drainage pump according to claim 1, further
comprising a recessed curved wall connecting the
thin wall portion and the dish-like member.
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