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to prevent air bubbles from occurring in the drain water,
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Description
[TECHNICAL FIELD]

[0001] The presentinvention relates to a drain pump,
and more specifically to a drain pump suitable for dis-
charging a drain, which condenses on the surface of a
heat exchanger in an interior unit of an air conditioner
and the like.

[BACKGROUND ART]

[0002] When an air conditioner is operated in its cool-
ing mode, a great amount of the condensation occurs
on the surface of a heat exchanger in an interior unit of
the air conditioner, therefore the drain must be dis-
charged to outside the air conditioner. In general, the air
conditioner is provided with a drain pan for collecting the
drain at the bottom thereof, to which a drain pump is
connected, and the drain pump is operated in response
to a need, thereby the drain is discharged outside the
air conditioner or the room. Various types of the drain
pump have been used for this purpose.

[0003] An example of the drain pump is disclosed in
Japanese Patent Application Laid-Open H9-145085. As
shown in Figs. 12 and 13, the drain pump consists of a
pump body 100 and an impeller 200 rotatably disposed
in a pump room 120 of the pump body 100. The pump
body 100 has a cover 101 for covering the top thereof
and the pump room 120 consisting of a cylindrical hous-
ing 110. The pump room 120 is provided with a inlet pipe
140, the bottom end of which forms a inlet 150, at the
bottom center thereof and an outlet pipe 160, which ex-
tends in the horizontal direction to form an outlet 170,
at the upper side thereof. A motor 180 is connected to
the upper part of,the cover 101.

[0004] The impeller 200 has a shaft 210, which is pro-
vided with a hole for receiving an output shaft of the mo-
tor 180 at the upper end thereof, a plurality of plate-
shaped main wings 220 formed radially from the shaft
210, an assistant blade 290 formed below the main
wings 220, and a drain water guide 250, which is con-
nected to the outer circumference of the main wings 220
and the assistant blade 290 and formed away from the
shaft 210 having a gap therebetween. The lower surface
of the drain water guide 250 is formed as an inverse cir-
cular cone 240. At the upper surface of the drain water
guide 250, there is formed a guide surface 280, which
is continuously inclined upward from a vertical surface
260 atthe inverse side relative to the direction of rotation
of the impeller 200 up to a vertical surface 270, of the
adjacent main wing 220, at the same side relative to the
direction of rotation of the impeller 200. An assistant
blade 290 is formed at the lower portion of the drain wa-
ter guide 250.

[0005] As for the conventional drain pump described
above, when the impeller 200 rotates in the pump room
120, the drain in the drain pan (not shown), which ad-
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joins a bottom opening of the inlet pipe 140 of the pump
body 100, is sucked from the inlet 150 into the pump
room 120, stirred by the rotation of the assistant blade
290, and rises along the inner surface of the inverse cir-
cular cone 240 of the pump room 120 due to a given
centrifugal force. At this time, since the open air is intro-
duced into the pump room 120 from an opening 111 lo-
cated at the upper center of the cover 101, the drain
water in the pump room 120 forms a free surface, the
center of which forms an approximate parabolic surface.
[0006] The drain water, which is stirred by the rotation
of the assistant blade 290 and rises along the inner sur-
face of the inverse circular cone 240 of the pump room
120 due to a given centrifugal force, is guided by the
inverse circular cone 240 and rises along the inner sur-
face of the pump room 120, then rises between the drain
water guide 250 and the inner wall of the pump room
120. Thereby, the drain water is stirred by the main
wings 220 with a high speed, resulting in that a large
energy is given to the drain water, then the energy is
converted to a pressure energy for pressing the inner
wall of the pump room 120 and then, the drain water is
discharged from the outlet 170 to the outside.

[0007] In the conventional drain pump, since the cen-
trifugal force of the rotating main wings 220 is converted
to the energy of the drain water and the open air is in-
troduced into the central part thereof, the drain water is
stirred by the main wings 220 in a state that the drain
water is mixed with air, resulting in that the air bubbles
occur. Above all, since the load is small upon a low-
pump head operation, the free surface in the pump room
is extended to the outside in the radius direction by the
centrifugal force based on that the pressure in the pump
room decreases and that the number of revolution of the
main wings increases. As a result, the free surface is
disturbed by the main wings 220, causing the occurring
of the air bubbles. The air bubbles collide against the
main wings 220 and the inner wall of the pump room,
causing the increase of the noise and vibration.

[0008] Especially, due to the recent improvement in
the environment of houses and offices, the reduction of
the noise upon operation of an air conditioner has been
advanced and the noise due to the operation of the drain
pump for use in an air conditioner has been improved.
In addition, recently the miniaturization and thinning of
an air conditioner has been advanced and the degree
of freedom upon execution of works has been regarded
as important besides the improvement of the perform-
ance of an air conditioner. Accordingly, as for the per-
formance required of a drain pump, higher pump head
and lower noise upon operation has been strongly re-
quired. That is, a high pump head is necessary to im-
prove the workability of an air conditioner, while a low
pump head is required when the drain water is directly
discharged from a drain outlet of the air conditioner to
the outside, and in both cases the reduction of the noise
is required.
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[DISCLOSURE OF INVENTION]

[0009] Itistherefore an objective of the presentinven-
tion to solve the above problem and to provide a drain
pump comprising:

a pump body, provided with an inlet at the bottom
end thereof and an outlet at the upper side thereof;
an impeller rotatably disposed in the pump body;
a motor for rotating the impeller, the impeller having
a shaft connected to an output shaft of the motor
and a plurality of blades, which extends toward the
axis of the shaft and the inner end of which is dis-
posed spaced from the shaft;

a plate-shaped assistant blade connected to the
bottom of the shaft along the direction of the axis of
the shaft;

a drain guide surface, which is connected to each
bottom of a plurality of the blades and has a hollow
between the drain guide surface and the assistant
blade;

a drain water-rectifying circle formed on the outer
circumference of a plurality of the blades, arising
from the outer periphery of the drain guide surface
and being spaced from the shaft having a specific
radius therebetween; and

a drain water guide formed inside the drain water-
rectifying circle.

[0010] With the construction described above, the
drain water-rectifying circle cooperates with the drain
water guide formed inside the drain water-rectifying cir-
cle so as to prevent air bubbles from occurring in the
drain water, thereby enabling the reduction in the noise
and vibration.

[0011] Further, with the construction described
above, since the drain water-rectifying circle, in which
the drain water guide is formed, is provided at the outer
circumference of the blades, therefore the free surface
extended to the outside in the radius direction due to the
centrifugal force is prevented from being stirred by the
outer circumference of the blades, thereby the air bub-
bles are prevented from occurring. In addition, the drain
water can be smoothly discharged by the blades in the
presence of the drain water guide.

[BRIEF DESCRIPTION OF THE DRAWINGS]
[0012]

Figure 1 is a side elevation illustrating the whole of
a drain pump according to a first preferred embod-
iment of the present invention with a sectional view
of a part of the drain pump.

Figure 2 is a plan view of an impeller of the drain
pump according to the first preferred embodiment
of the present invention.

Figure 3 is a perspective view of the impeller of the
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drain pump according to the first preferred embod-
iment of the present invention.

Figure 4 is a front elevation of the impeller of the
drain pump according to the first preferred embod-
iment of the present invention.

Figure 5A is graphs illustrating experimental results
for an operation at 50 Hz for comparing the noise
from the drain pump according to the first preferred
embodiment of the present invention with the noise
from the conventional drain pump.

Figure 5B is graphs illustrating experimental results
for an operation at 60 Hz for comparing the noise
from the drain pump according to the first preferred
embodiment of the present invention with the noise
from the conventional drain pump.

Figure 6A is graphs illustrating experimental results
for an operation at 50 Hz for comparing the pump
head balance in the drain pump according to the
first preferred embodiment of the present invention
with the pump head balance in the conventional
drain pump.

Figure 6B is graphs illustrating experimental results
for an operation at 60 Hz for comparing the pump
head balance in the drain pump according to the
first preferred embodiment of the present invention
with the pump head balance in the conventional
drain pump.

Figure 7A is a perspective view of an impeller ac-
cording to a second preferred embodiment of the
present invention.

Figure 7B is the plan view of the impeller according
to a second preferred embodiment of the present
invention.

Figure 7C is the side elevation of the impeller ac-
cording to a second preferred embodiment of the
present invention.

Figure 8A is a perspective view of an impeller ac-
cording to a third preferred embodiment of the
present invention.

Figure 8B is the plan view of the impeller according
to a third preferred embodiment of the present in-
vention.

Figure 8C is the side elevation of the impeller ac-
cording to a third preferred embodiment of the
present invention.

Figure 9A is a perspective view of an impeller ac-
cording to a fourth preferred embodiment of the
present invention.

Figure 9B is the plan view of the impeller according
to a fourth preferred embodiment of the present in-
vention.

Figure 9C is the side elevation of the impeller ac-
cording to a fourth preferred embodiment of the
present invention.

Figure 10A is a side elevation illustrating the whole
of a drain pump according to a fifth preferred em-
bodiment of the present invention with a sectional
view of a part of the drain pump.
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Figure 10B is a plan view of the impeller in Fig. 10A.
Figure 10C is a perspective view of the impeller in
Fig. 10A.

Figure 10D is a side elevation of the impeller in Fig.
10A.

Figure 11A is a side elevation illustrating the whole
of a drain pump according to a sixth preferred em-
bodiment of the present invention with a sectional
view of a part of the drain pump.

Figure 11B is a plan view of the impeller in Fig. 11A.
Figure 11C is a perspective view of the impeller in
Fig. 11A.

Figure 11D is a side elevation of the impeller in Fig.
11A.

Figure 12 is a side elevation illustrating the whole
of a conventional drain pump with a sectional view
of a part of the drain pump.

Figure 13 is a perspective view of an impeller of the
conventional drain pump.

[BEST MODE FOR CARRING OUT THE INVENTION]

[0013] In the following the preferred embodiment of
the present invention will be explained with reference to
the attached drawings. Figures 1 to 4 illustrate a first
preferred embodiment of the present invention, in which
Fig. 1 shows a side elevation illustrating the whole of a
drain pump with a sectional view of a part of the drain
pump, Fig. 2 shows a plan view of an impeller, Fig. 3
shows a perspective view of the impeller, and Fig. 4
shows a front elevation of the impeller.

[0014] The drain pump according to the first preferred
embodiment has a pump body 2 having almost the same
construction as the conventional drain pump described
above. That is, the pump body 2 having a cylindrical
pump room 1, an inner surface of which is a hollow, has
an inlet 3 at the bottom, and an outlet 4 at the upper
side, an outlet pipe (not shown) being connected to the
outlet4. A cap 8 is fixed to an upper opening of the pump
body 2 by a snap-fit (not shown) through an O-ring 6.
The center of the cap 8 is provided with a draining 9, the
upper center of which is provided with an opening 10,
the lower end of which is provided with a drain surface
11, the inner surface of which is bent downward.
[0015] The upper surface of the cap 8 is provided with
a column 12, to which a motor 13 is fixed. A rotating
shaft 14 of the motor 13 passes through the opening 10
of the cap 8 protruding downward and is fixed to an im-
peller 20 (explained later on). When the motor 13 is in
operation, the impeller rotates in the pump room 1
through the rotating shaft 14. A drain board 15 is at-
tached above the opening 10 of the rotating shaft 14.
The return water in the drain hose upon halting of the
operation of the pump rises from the top of the impeller
20 along the outer circumference of the rotating shaft
14, thereby preventing the drain water from entering into
the motor 13.

[0016] As shown in Figs. 2 - 4, the impeller 20 is pro-
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vided with a shaft 21 connected to the rotating shaft 14
of the motor 13 and eight blades (main wings) 22, which
extends toward the axis of the shaft 21 and the inner
end of which is disposed spaced from the shaft 21. An
assistant blade 29, in which two rectangular plates are
joined together crosswise, is connected to the bottom of
the shaft 21 along the direction of the axis of the shaft
21. Provided is a drain guide surface 24, which is con-
nected to each bottom of the blades 22 and has a hollow
23 between the drain guide surface 24 and the assistant
blade 29. The top end of the shaft 21 is provided with a
hole 21a, into which the bottom end of the rotating shaft
14 can be inserted. A numerical number 30 indicates a
ring-shaped drain water-rectifying circle, which is
formed on the outer circumference of the blades 22 be-
ing spaced a specific radius from the rotating shaft of
the motor, and the water-rectifying circle 30 is formed
on the outer circumference of the blades 22 arising from
the outer periphery of the drain guide surface 24 and
being spaced a specific radius from the shaft 21. A drain
water guide 25 is formed on the inner surface of the drain
water-rectifying circle 30. The drain water-rectifying cir-
cle 30 is formed by a ring-shaped circumferential wall
having the same height as that of a vertical surface 27
(explained later on) and the drain water guide 25 is in-
tegrally formed inside the drain water-rectifying circle
30.

[0017] As described above, the drain water guide 25
is formed on the inner surface of the ring-shaped drain
water-rectifying circle 30 and has a guide surface 28
formed on the upper surface of the drain water guide 25.
The guide surface 28 is formed continuously inclined up-
ward from a vertical surface 26 of the blade 22 at the
inverse side relative to the direction of rotation of the
impeller 20 up to a vertical surface 27 of the adjacent
blade 22 at the same side relative to the direction of ro-
tation of the impeller 20. That is, the drain water guide
25 consists of the vertical surfaces 26 and 27 and the
guide surface (inclined surface) 28, which is continuous-
ly inclined upward from the vertical surface 26 of the
blade 22 at the inverse side relative to the direction of
rotation of the impeller 20 up to the vertical surface 27
of the adjacent blade 22 at the same side relative to the
direction of rotation of the impeller 20. In this preferred
embodiment, there are eight guide surfaces 28.

[0018] The inner end of each blade is disposed
spaced from the shaft 21. Thatis, inside the ring-shaped
drain water guide 25, provided are the eight blades 22,
each of which extends toward the axis of the shaft 21
and the inner end of each of which is situated spaced
from the shaft 21.

[0019] Each lower end of the eight blades 22 is con-
nected to each other by a doughnut-shaped drain guide
plate formed in an approximate inverse circular cone-
shape as a whole, thereby constructing the drain guide
surface 24, and the hollow 23 is formed between the
drain guide surface 24 and the assistant blade 29. The
inner end periphery of the drain guide surface 24 is held
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by the assistant blade 29. The bottom surface 1a (see
Fig. 1) of the pump room 1 is formed in an approximate
inverse circular cone-shape similar to the shape of the
drain guide surface 24.

[0020] Thus, the ring-shaped drain water guide 25 is
formed inside the drain water-rectifying circle 30. In the
other word, the drain water-rectifying circle 30 is formed
spaced a specific radius from the shaft 21, the drain wa-
ter guide 25 is formed inside the drain water-rectifying
circle 30, the drain water guide 25 is provided with the
guide surface 28, which is continuously inclined upward
from the vertical surface 26 of the blade 22 at the inverse
side relative to the direction of rotation of the impeller
20 up to the vertical surface 27 of the adjacent blade 22
at the same side relative to the direction of rotation of
the impeller 20. The drain guide surface 24, the drain
water guide 25, the drain water-rectifying circle 30, the
blades 22, the assistant blade 29, and the shaft 21 are
formed by an integral molding of synthetic resin to con-
stitute the impeller 20.

[0021] When the impeller 20 rotates in the pump room
1, if the drain water in the drain-pan accumulates from
the inlet 3 located at the bottom end of the pump room
1 up to the upper level, the drain water is stirred by the
rotation of the assistant blade 29 of the impeller 20 and
provided with the centrifugal force, thereby the drain wa-
ter rises along the bottom surface 1a of the inverse cir-
cular cone. At this time, since an open air is introduced
from the opening 10 located at the upper center of the
cap 8 into the pump room 1, therefore the drain water
in the pump room 1 forms a free surface, the center of
which forms an approximate parabolic surface.

[0022] The drain water, which is stirred by the assist-
ant blade 29 and rises along the inner surface of the
pump room 1, is guided by the drain guide surface 24
below the drain water guide 25 formed above the assist-
ant blade 29 and rises along the inner surface of the
pump room 1. At this time, by the function of the drain
water-rectifying circle 30, in which the drain water guide
25 is formed on the outer circumference of the blade 22,
the free surface extended toward the outside in the ra-
dius direction due to the centrifugal force is not disturbed
by the blades 22, so that air bubbles are prevented from
occurring in the drain water, thereby enabling the reduc-
tion in the noise and vibration. Further, the drain water
guide 25 functions so as to prevent the flow of the drain
water from being disturbed when the flow of the drain
water by the blades 22 collides against the drain water-
rectifying circle 30, thereby the smooth draining can be
carried out.

[0023] Thus, with the drain pump of the first preferred
embodiment, the drain water-rectifying circle 30 coop-
erates with the drain water guide 25 formed inside the
drain water-rectifying circle 30 so as to prevent air bub-
bles from occurring in the drain water, thereby enabling
the reduction in the noise and vibration. Further, the
drain water guide 25 functions so as to prevent the flow
of the drain water from being disturbed when the flow of
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the drain water by the blades 22 collides against the
drain water-rectifying circle 30, thereby the smooth
draining can be carried out.

[0024] In order to compare the noise, the drain pump
of the preferred embodiment is set in an anechoic box
(an echo-free box) on the condition of AC 200 volts and
50/60 Hz, and the noise was measured by using a noise
meter, a microphone of which is situated 50 cm above
the tester, with changing the pump head. The results are
shown in Figs. 5A and 5B, in which Fig. 5A shows the
result for an operation at 50 Hz while Fig. 5B shows the
result for an operation at 60 Hz, and each curve A indi-
cates the noise of the drain pump of the preferred em-
bodiment while each curve B indicates the noise of the
conventional drain pump described above.

[0025] Figures 6A and 6B are graphs illustrating ex-
perimental results for comparing the pump head bal-
ance (a relationship between the pump head and the
sound pressure) in the drain pump of the preferred em-
bodiment of the present invention with the pump head
balance in the conventional drain pump by a similar test
to that of the comparison of the noise described above,
in which Fig. 6A shows the result for an operation at 50
Hz while Fig. 6B shows the result for an operation at 60
Hz, and each curve A indicates the pump head balance
of the drain pump of the preferred embodiment while
each curve B indicates the pump head balance of the
conventional drain pump described above.

[0026] These experimental results reveal that the
drain pump of the first preferred embodiment exhibits
better effects than the conventional drain pump in terms
of the noise and the pump head balance.

[0027] In the following, a second preferred embodi-
ment will be explained with reference to Figs. 7A - 7C.
[0028] The second preferred embodiment is similar to
the first preferred embodimentin a point that the impeller
20 has eight blades 22, but is different therefrom in a
point that the inner end of each blade 22 extends up to
the shaft 21. Here, each construction of the drain guide
surface 24, drain water guide 25, drain water-rectifying
circle 30 and assistant blade 29 is the same as the cor-
responding construction in the first preferred embodi-
ment. The operation and effects are the same as those
of the first preferred embodiment.

[0029] In the following, a third preferred embodiment
will be explained with reference to Figs. 8A - 8C.
[0030] The third preferred embodiment is similar to
the first preferred embodimentin a point that the impeller
20 extends toward the axis of the shaft 21 and has the
eight blades 22, the inner end of each of which is dis-
posed spaced from the shaft 21, a cross-shaped assist-
ant blade 29 is connected to the bottom of the shaft 21
along the direction of the axis of the shaft 21, a drain
guide surface 24 is provided, which is connected to each
bottom of the blades 22 and has a hollow 23 between
the drain guide surface 24 and the assistant blade 29,
the ring-shaped drain water-rectifying circle 30 is formed
on the outer circumference of the blades 22 being
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spaced a specific radius from the rotating shaft 21 of the
motor, and the drain water guide 25 is formed on the
inner surface of the drain water-rectifying circle 30.
[0031] However, the third preferred embodiment is
different from the first preferred embodiment in a point
that the drain water guide 25 consists of a plurality of
concave grooves 25a, each of which is formed on the
inner surface of the drain water-rectifying circle 30 and
extends in parallel with the axis of the shaft 21.

[0032] The drain pump of the third preferred embodi-
ment has similar effects to those of the first preferred
embodiment, and in addition, it can reduce the manu-
facture cost since the process for making the inclined
surfaces can be omitted.

[0033] Inthe following, a fourth preferred embodiment
will be explained with reference to Figs. 9A - 9C.
[0034] The fourth preferred embodiment is similar to
the first preferred embodimentin a point that the impeller
20 extends toward the axis of the shaft 21 and has the
eight blades 22, the inner end of each of which is dis-
posed spaced from the shaft 21, a cross-shaped assist-
ant blade 29 is connected to the bottom of the shaft 21
along the direction of the axis of the shaft 21, a drain
guide surface 24 is provided, which is connected to each
bottom of the blades 22 and has a hollow 23 between
the drain guide surface 24 and the assistant blade 29,
the ring-shaped drain water-rectifying circle 30 is formed
on the outer circumference of the blades 22 being
spaced a specific radius from the rotating shaft 21 of the
motor, and the drain water guide 25 is formed on the
inner surface of the drain water-rectifying circle 30.
[0035] However, the fourth preferred embodiment is
different from the first preferred embodiment in a point
that the drain water guide 25 consists of a plurality of
convex grooves 25b, each of which is formed on the in-
ner surface of the drain water-rectifying circle 30 and
extends in parallel with the axis of the shaft 21.

[0036] The drain pump of the fourth preferred embod-
iment has similar effects to those of the first preferred
embodiment, and in addition, it can reduce the manu-
facture cost since the process for making the inclined
surfaces can be omitted.

[0037] In the following, a fifth preferred embodiment
will be explained with reference to Figs. 10A - 10D.
[0038] The fifth preferred embodiment is similar to the
first preferred embodiment in a point that the impeller
20 extends toward the axis of the shaft 21 and has the
eight blades 22, the inner end of each of which is dis-
posed spaced from the shaft 21, a plate-shaped assist-
ant blade 29 is connected to the bottom of the shaft 21
along the direction of the axis of the shaft 21, a drain
guide surface 24 is provided, which is connected to each
bottom of the blades 22 and has a hollow 23 between
the drain guide surface 24 and the assistant blade 29,
the ring-shaped drain water-rectifying circle 30 is formed
on the outer circumference of the blades 22 arising from
the outer periphery of the drain guide surface 24 and
being spaced a specific radius from the rotating shaft 21
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of the motor, and the drain water guide 25 is formed on
the inner surface of the drain water-rectifying circle 30
and consists of a plurality of the inclined surfaces 28
formed on the inner surface of the drain water-rectifying
circle 30 having a space therebetween with each other.
[0039] However, the fifth preferred embodiment is dif-
ferent from the first preferred embodiment in a point that
the assistant blade 29 consists of a triangular plate 29a,
the width of which decreases with going downward.
[0040] Here, in the fifth preferred embodiment, the
shape of the inlet 3 of the pump body 2 is formed to be
inverse circular truncated cone-shape 3a to match with
the shape of the assistant blade 29.

[0041] The drain pump of the fifth preferred embodi-
ment has a similar effects to those of the first preferred
embodiment, and in addition, since the assistant blade
29 consists of a triangular plate 29a, the width of which
decreases with going downward, therefore the centrifu-
gal force that acts on the drain water, which rises along
the inner surface of the pump room 1 due to the rotation
of the assistant blade 29, gradually increases as the
drain water rises, thereby enhancing the discharging ca-
pability of the drain pump.

[0042] In the following, a sixth preferred embodiment
will be explained with reference to Figs. 11A - 11D.
[0043] The sixth preferred embodiment is a modifica-
tion of the first preferred embodiment and different from
the first preferred embodiment only in a point that each
of the alternate four blades 22a out of the eight blades
22, which constitutes the impeller 20, is connected to
the shaft 21 in such a manner that each inner end of the
blade 22a is extended up to the shaft 21.

[0044] The drain pump of the sixth preferred embod-
iment has similar effects to those of the first preferred
embodiment.

[0045] In each preferred embodiment described
above, the gap between the inner wall of the pump body
2 and the impeller 20 is not more than 3 mm and pref-
erably from 1.5 mm to 2.0mm.

[INDUSTRIAL APPLICABILITY]

[0046] With the drain pump according to the present
invention, the following effects can be obtained.

(1) The drain water-rectifying circle 30 cooperates
with the drain water guide 25 formed inside the drain
water-rectifying circle 30 so as to prevent air bub-
bles from occurring in the drain water.

(2) From (1), the noise and vibration of the drain
pump can be reduced.

(3) The drain water guide 25 functions so as to pre-
vent the flow of the drain water from being disturbed
when the flow of the drain water by the blades 22
collides against the drain water-rectifying circle 30,
thereby the smooth draining can be carried out.
(4) The assistant blade 29 consists of a triangular
plate 29a, the width of which decreases with going
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downward, therefore the centrifugal force that acts
on the drain water, which rises along the inner sur-
face of the pump room 1 due to the rotation of the
assistant blade 29, gradually increases as the drain
water rises, thereby enhancing the discharging ca-
pability of the drain pump.

Claims

A drain pump comprising:

a pump body, provided with an inlet at the bot-
tom end thereof and an outlet at the upper side
thereof;

an impeller rotatably disposed in the pump
body;

a motor for rotating the impeller, the impeller
having a shaft connected to an output shaft of
the motor and a plurality of blades, which ex-
tends toward the axis of the shaft and the inner
end of which is disposed spaced from the shaft;
a plate-shaped assistant blade connected to
the bottom of the shaft along the direction of the
axis of the shaft;

a drain guide surface, which is connected to
each bottom of a plurality of the blades and has
a hollow between the drain guide surface and
the assistant blade;

a drain water-rectifying circle formed on the
outer circumference of a plurality of the blades,
arising from the outer periphery of the drain
guide surface and being spaced from the shaft
having a specific radius therebetween; and

a drain water guide formed inside the drain wa-
ter-rectifying circle.

The drain pump according to claim 1, wherein some
blades out of a plurality of the blades extend out
from the shaft.

The drain pump according to claim 1, wherein the
drain water guide consists of a plurality of inclined
surfaces provided on the inner surface of the drain
water-rectifying circle being spaced from each oth-
er.

The drain pump according to claim 1, wherein the
drain water guide consists of a plurality of concave
grooves, which are provided on the inner surface of
the drain water-rectifying circle and run along the
direction of the axis of the shaft.

The drain pump according to claim 1, wherein the
drain water guide consists of a plurality of convex
grooves, which are provided on the inner surface of
the drain water-rectifying circle and run along the
direction of the axis of the shaft.
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6.

The drain pump according to claim 1, wherein the
assistant blade is formed in such a manner that two
rectangular plates are joined together crosswise.

The drain pump according to claim 1, wherein the
assistant blade consists of a triangular plate, the
width of which decreases with going downward.

A drain pump comprising:

a pump body, provided with an inlet at the bot-
tom end thereof and an outlet at the upper side
thereof;

an impeller rotatably disposed in the pump
body;

a motor for rotating the impeller, the impeller
having a shaft connected to an output shaft of
the motor and a plurality of blades disposed in
the direction of the axis of the shaft, each blade
extending out radially from the shaft;

a plate-shaped assistant blade connected to
the bottom of the shaft along the direction of the
axis of the shaft;

a drain guide surface, which is connected to
each bottom of a plurality of the blades and has
a hollow between the drain guide surface and
the assistant blade;

a drain water-rectifying circle formed on the
outer circumference of a plurality of the blades,
arising from the outer periphery of the drain
guide surface and being spaced from the shaft
having a specific radius therebetween; and

a drain water guide formed inside the drain wa-
ter-rectifying circle.
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