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(54) DRAINAGE PUMP

(57) [Object] Provided is a drainage pump which achieves a further improvement in quietness during an operation.

[Solving Means] A rotating blade (50) used in a drainage pump (1) includes: large-diameter blades (60) provided
with paddle surfaces (61) formed in a plurality of plate shapes extending in a radial direction from a shaft portion (52)
connected to an output shaft of a motor; a plurality of plate-shaped small-diameter blades (54) connected to lower end
edge portions of the large-diameter blades (60); and auxiliary blades (70) which are provided with paddle surfaces (71)
and are provided between the adjacent large-diameter blades (60). Hitherto, water scraped by the paddle surfaces (61)
and (71) of the large-diameter blades (60) and the auxiliary blades (70) becomes a water flow in a yz direction by an
upper edge portion (62) and a water flow in an xy direction by a side edge portion (63), and the water flows collide with
each other at rear surfaces of the paddle surfaces, generate turbulence, and cause noise. However, the water flows can
be suppressed to become water flows in the xy direction by a water flow direction regulation portion (101), and the
generation of turbulence is suppressed by the collision of the water flows. Therefore, the generation of noise can be
prevented.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a drainage
pump, particularly relates to a drainage pump which is
appropriate for draining drain water from a drain pan that
receives water condensed at an indoor heat exchanger
of an air conditioner, and particularly provides a drainage
pump with high quietness.

BACKGROUND ART

[0002] Hitherto, in a type of air conditioner embedded
in an indoor ceiling, a drain pan which receives drain
water condensed on the surface of an indoor heat ex-
changer of the air conditioner s provided. In orderto drain
the drain water from the drain pan to the outside, a drain-
age pump (drain pump) is used.

[0003] Hereinafter, a drainage pump which is used in
an air conditioner applied and published by the applicant
willbe described as the background art. Fig. 5is a partially
cutaway front view of a section of a drainage pump in the
related art, Fig. 6A is a plan view of an example of a
rotating blade used in the drainage pump illustrated in
Fig. 5, and Fig. 6B is a front view of the rotating blade
illustrated in Fig. 6A. In addition, Fig. 7 is an enlarged
view of main portions of the rotating blade illustrated in
Fig. 6, Fig. 7A is a plan view, Fig. 7B is a longitudinal
sectional front view, and Fig. 7C is a perspective view
viewed obliquely from above. In the specification, the
terms "upper side or upward", "lower side or downward",
"inside or inward", "outside or outward", and the like are
relative to the positional relationship based on the direc-
tions of xyz coordinate axes shown in Fig. 7C and the
rotating shaft of the rotating blade for ease of understand-
ing the description and do not mean absolute directions.
Thatis, "upper side or upward" and "lower side or down-
ward" mean upward and downward along the z coordi-
nate axis of Fig. 7C, and "inside or inward" and "outside
or outward" mean a rightward direction and a leftward
direction of Fig. 7C along the x coordinate axis of Fig.
7C. Water flows are indicated by arrows xy, yz, and the
like, and a side directed by the arrow is used as a down-
stream side, and the side opposite thereto is used as an
upstream side.

[0004] The drainage pump of which the entirety is de-
noted by reference numeral 1 includes a motor 10, and
a pump body 30 which is attached to the motor 10 via a
bracket 20. The pump body 30 is made of plastic, and
includes a housing 40 which has an upper opening, and
acover 32 which covers the upper opening of the housing
40. The housing 40 includes a pipe-shaped suction port
(admission port) 42 having an opening 43 at the lower
end portion, a pump chamber 44 formed inside the hous-
ing 40, and a discharge port 46 which protrudes toward
a side. The cover 32 is formed integrally with the bracket
20 and is connected to the housing 40 in a state of having

10

15

20

25

30

35

40

45

50

55

a seal member 34 interposed between the housing 40
and the cover 32.

[0005] In the pump chamber 44 of the housing 40, a
rotating blade (impeller blade) 50 which is rotated by the
motor 10 is accommodated. The rotating blade 50 in-
cludes a shaft portion 52, a plurality of (in the illustrated
example, four) flat plate-shaped large-diameter blades
(large blades) 60 which extend radially from the outer
circumferential portion of the shaft portion 52, and a plu-
rality of (four, which is the same as that of the large-
diameter blades 60) flat plate-shaped small-diameter
blades (small blades) 54 which are respectively connect-
ed to the lower end edge portions of the large-diameter
blades 60 and are inserted into the suction port 42.
[0006] The shaft portion 52 penetrates through a
through-hole 36 formed at the center of the cover 32 and
protrudes toward the motor 10 side, and a driving shaft
(motor shaft) 12 of the motor 10 is inserted into and fixed
to a hole 53 provided along the center axis of the shaft
portion52. Adraindisc 14 is attached to the upper surface
of the shaft portion 52, and the drain disc 14 prevents
drain water from scattering toward the motor 10 side even
when the drain water is ejected from the through-hole 36
of the cover 32.

[0007] The lower end edge portions of the large-diam-
eter blades 60 are formed in a tapered shape that is in-
clined downward toward the inner diameter side, and the
lower end edge portions are connected by a disk-shaped
annular member (annular slope) 56 having an opening
57 at the center. In addition, each of (in an example il-
lustrated in Fig. 6A, four) auxiliary blades (additional
blades) 70 is provided upright on the annular member 56
between the adjacent large-diameter blades 60 and 60,
and the lift of the pump can be secured by the auxiliary
blades 70 and the large-diameter blades 60. The outside
edge portions of the large-diameter blades 60 and the
auxiliary blades 70 are connected by an annular flat sur-
face 55. The position of the upper end edge portion of
the annular flat surface 55 is lower than the positions of
the upper end edge portions of the large-diameter blade
60 and the auxiliary blade 70.

[0008] The drainage pump 1 is appropriately installed
such that the suction port 42 is positioned on the lower
side than the surface of drain water collected in a drain
pan, which is notillustrated. In addition, when the rotating
blade 50 is rotated (for example, in an arrow R direction
(Fig. 6A) by driving the motor 10, the drain water collected
in the drain pan is suctioned from the suction port 42 and
is discharged to the discharge port 46 via the pump cham-
ber 44.

[0009] Inthe rotating blade 50 configured as described
above, a water flow containing bubbles generated from
the inside of the drain water stirred by the rotation of the
large-diameter blades 60 and the auxiliary blades 70
smoothly flows over the annular flat surface 55 toward
the discharge port 46. Therefore, the collision of bubbles
with a bottom surface 35 of the cover 32 is relaxed, re-
sulting in a reduction in noise. In addition, in this config-
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uration, when the drainage pump 1 is stopped, water re-
turning from the discharge port 46 to the pump chamber
44 of the housing 40 collides with the annular flat surface
55 and gradually diffuses due to the buffering of the an-
nular flat surface 55. Accordingly, a reduction in noise
caused by the returning water can also be achieved.
[0010] Such a drainage pump is disclosed, for exam-
ple, in Patent Document 1.

CITATION LIST
PATENT DOCUMENT

[0011] Patent Document 1: JP 2002-138992 A

SUMMARY OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0012] In the drainage pump of the patent document
mentioned above, a certain effect of the drainage pump
on quietness is confirmed. However, in the rotating blade
of the drainage pump used in the related art, as shown
by the water flows indicated by the arrows in Figs. 7A
and 7C, in the vicinity of a corner A which is a portion
where an upper edge portion 62 and a side edge portion
63 of the rotating blade are connected to each other, the
water flow toward the upper side of the rotating blade
(flow in the yz direction) and the water flow in an outward
direction (flow in the xy direction) are scraped by paddle
surfaces (a paddle surface 61 of the large-diameter blade
60 and a paddle surface 71 of the auxiliary blade 70)
which are surfaces of the large-diameter blade 60 and
the auxiliary blade 70 in the rotational direction, water
flows having different vectors collide with each other on
surfaces on the side opposite to the paddle surfaces of
the rotating blade (that is, on the downstream side inter-
posed between the rotating blades), particularly in the
portion where the upper edge portion 62 and the side
edge portion 63 of the rotating blade are connected, that
is, in the vicinity of the corner. Therefore, turbulent water
flows are generated, the surrounding air becomes bub-
bles and is mixed thereinto, and slight vibration and noise
may occur as the bubbles burst. This is similarly applied
to the auxiliary blade.

[0013] Inrecentyears, a further improvement in quiet-
ness is desired by a space for a living room, and a further
improvement in quietness in the drainage pump in the
related art is expected.

[0014] The invention has been made taking the fore-
going problems into consideration, and an object thereof
is to provide a drainage pump which regulates a specific
vector direction of water flows scraped by paddle surfac-
es of arotating blade and an auxiliary blade to form water
flows having the same vector component such that tur-
bulent water flows are suppressed, mixing of bubbles
into the water flows is prevented, and quietness is further
achieved during an operation.
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MEANS FOR SOLVING PROBLEM

[0015] Inorderto solve the problems, a drainage pump
according to the invention includes: a housing in which
a lower end portion is provided with a suction port and a
side portion is provided with a discharge port; a rotating
blade provided in the housing; and a motor which rotates
the rotating blade, in which the rotating blade includes a
plurality of radial small-diameter blades, and a plurality
of large-diameter blades which are formed to be connect-
ed to upper sides of the small-diameter blades, auxiliary
blades are further included between the plurality of large-
diameter blades, each of the large-diameter blades and
the auxiliary blades includes a paddle surface, an upper
edge portion connected to the paddle surface at an upper
edge portion of the paddle surface, and a side edge por-
tion similarly connected to the paddle surface at a side
edge portion of the paddle surface, and in the vicinity of
acornerwhichis an outer circumferential end of the upper
edge portion and is an upper end of the side edge portion,
a water flow direction regulation portion which regulates
a water flow having a specific vector of water flows
scraped by the paddle surfaces of the rotating blade and
the auxiliary blade is formed.

[0016] Inthedrainage pump accordingtotheinvention,
the water flow direction regulation portion is formed in a
cylindrical shape and is provided in the vicinity of the
corner on an outer circumferential side of the upper edge
portion.

[0017] Inthedrainage pump accordingtotheinvention,
the water flow direction regulation portion is formed in a
cylindrical shape and is provided in the vicinity of the
corner on an upper end of the side edge portion.
[0018] Inthedrainage pump accordingtotheinvention,
the water flow direction regulation portion is formed in a
columnar shape with a streamlined shape in which one
side of a bottom surface is a small-width portion and the
other side thereof is a large-width portion, and is provided
in the vicinity of the corner on an outer circumferential
side of the upper edge portion.

[0019] Inthedrainage pump accordingtotheinvention,
the water flow direction regulation portion is formed in a
columnar shape with a streamlined shape in which one
side of a bottom surface is a small-width portion and the
other side thereof is a large-width portion, is provided on
an outer circumferential side of the upper edge portion,
and is provided over the entire length of the side edge
portion.

EFFECT OF THE INVENTION

[0020] According to the drainage pump of the inven-
tion, water scraped by the large-diameter blades collides
with the paddle surface of the rotating blade and then
becomes relative water flows in two directions toward the
upper side and the lateral side of the rotating blade, and
the water flows are guided. At the rear surface (that is,
downstream side) of the rotating blade, when the water
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flow toward the upper side and the water flow toward the
lateral side collide with each other, the water flows are
regulated to become water flows having a vector in a yz
direction, and the vectors of the water flows are aligned
with an xy vector direction. Accordingly, the generation
of turbulence is suppressed, and mixing of bubbles into
the water flows is suppressed. Accordingly, further sup-
pression of the generation of noise is realized.

BRIEF DESCRIPTION OF DRAWINGS
[0021]

Fig. 1is an enlarged view of main portions illustrating
the configuration of a rotating blade used in a drain-
age pump in a first embodiment of the invention, Fig.
1A is a plan view, Fig. 1B is a sectional view, and
Fig. 1C is a perspective view;

Fig. 2is an enlarged view of main portions illustrating
the configuration of a rotating blade used in a drain-
age pump in a second embodiment of the invention,
Fig. 2A is a plan view, Fig. 2B is a sectional view,
and Fig. 2C is a perspective view;

Fig. 3is an enlarged view of main portions illustrating
the configuration of a rotating blade used in a drain-
age pump in a third embodiment of the invention,
Fig. 3A is a perspective view, Fig. 3B is a plan view,
and Figs. 3C, 3D, and 3E are plan views of other
examples;

Fig. 4 is an enlarged perspective view of main por-
tions illustrating the configuration of a rotating blade
used in a drainage pump in a fourth embodiment of
the invention;

Fig. 5 is a view illustrating an example of a drainage
pump in the related art;

Fig. 6 is a view illustrating a rotating blade used in
the drainage pump in the related art, Fig. 6A is a plan
view, and Fig. 6B is a front view;

Fig. 7 is an enlarged view of main portions of the
rotating blade illustrated in Fig. 6, Fig. 7A is a plan
view, Fig. 7B is a sectional view, and Fig. 7C is a
perspective view; and

Fig. 8 is a view illustrating a rotating blade of a drain-
age pump of afifth embodiment of the invention, Fig.
8A is a plan view, Fig. 8B is a front view, and Fig.
8C is a perspective view.

MODE(S) FOR CARRYING OUT THE INVENTION

[0022] Hereinafter, embodiments of a drainage pump
according to the invention will be described with refer-
ence to the accompanying drawings. Figs. 1 to 4 are
views illustrating main portions of a rotating blade of each
ofthe embodiments of the invention, and are views equiv-
alentto Fig. 7. The rotating blade is attached to the output
rotating shaft of a motor and is disposed in a pump cham-
ber of a drainage pump as illustrated in Fig. 5. In Figs. 1
to 4, like elements which are common to those of the
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configuration of the related art are denoted by like refer-
ence numerals.

(First Embodiment)

[0023] Fig. 1 is a view illustrating a first embodiment
of the rotating blade (large-diameter blade) used in the
drainage pump in the invention, Fig. 1A is an enlarged
plan view of the main portions of the rotating blade, Fig.
1B is a sectional view illustrating a state of the rotating
bladeillustrated in Fig. 1A when viewed from an upstream
side of a water flow, and Fig. 1C is a perspective view of
the rotating blade illustrated in Fig. 1A.

[0024] In a rotating blade 50 of the drainage pump il-
lustrated in Fig. 1, a plurality of large-diameter blades 60
are provided at equal angles for draining drain water from
adrain pan, which is not illustrated, and a paddle surface
61 for scraping the drain water flowing over an annular
flat surface 55 is formed in the large-diameter blade 60.
The paddle surface 61 is one surface of the large-diam-
eter blade 60 in a direction in which the large-diameter
blade 60 rotates.

[0025] In addition, in the rotating blade 50, auxiliary
blades (not illustrated in Fig. 1) as illustrated in Fig. 6 are
disposed at equal intervals between the large-diameter
blades 60.

[0026] An upper edge portion 62 which is connected
to the paddle surface 61 is formed in the large-diameter
blade 60, and a side edge portion 63 is similarly formed
to extend from the paddle surface 61. The outer circum-
ferential end of the upper edge portion 62 is connected
to the upper end of the side edge portion 63 by a corner A.
[0027] Hereinafter, the configurations of the large-di-
ameter blade 60 will be described in detail, but detailed
description of the configurations of the auxiliary blade,
which are the same as those of the large-diameter blade
60, will not be repeated.

[0028] As illustrated in Figs. 1A to 1C, a water flow
direction regulation portion (a protruding portion of water
flow direction regulation) 101 is formed on the outer cir-
cumferential side of the upper edge portion 62 of the
large-diameter blade 60. The water flow direction regu-
lation portion 101 is formed in a cylindrical shape and
stands upright on the upper edge portion 62 to receive
water flows at the side surfaces thereof. Since the water
flow direction regulation portion 101 is provided, when
the rotating blade 50 is rotated to drain the drain water
from the drain pan, water scraped by the paddle surface
61 of the large-diameter blade 60 branches off into both
sides of the water flow direction regulation portion 101
and flows along the cylindrical surface (the side surface
of the cylinder). Accordingly, water flows are not directed
inthe z-axis directionin Fig. 1C butflow in the xy direction.
That is, z-axis components of the vectors of the water
flows are suppressed, and in this state, the water flows
join at the rear surface (downstream side) of the water
flow direction regulation portion 101. Accordingly, at the
upper edge portion and the side edge portion of the ro-
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tating blade in the related art, that is, in the vicinity of the
corner A of the rotating blade, a water flow in the yz di-
rection scraped by the upper edge portion 62 and a water
flow in the xy direction scraped by the side edge portion
63 are prevented from three-dimensionally colliding with
each other, and so-called two-dimensional water flows
limited to the xy direction occurin the vicinity of the corner
A. Therefore, variations in the vectors of the water flows
are minimized before and after the joint, the generation
of turbulence is suppressed, and mixing of bubbles into
the water flows is suppressed. Accordingly, further sup-
pression of the generation of noise is realized.

(Second Embodiment)

[0029] Fig. 2 illustrates a rotating blade in a second
embodiment of the invention, Fig. 2A is an enlarged plan
view of the main portions of the rotating blade, Fig. 2B is
a sectional view illustrating a state of the rotating blade
illustrated in Fig. 2A when viewed from an upstream side
of a water flow, and Fig. 2C is a perspective view of the
rotating blade illustrated in Fig. 2A. In the first embodi-
ment, the water flow direction regulation portion 101 is
provided on the outer circumferential side of the upper
edge portion 62 of the large-diameter blade 60. However,
in this embodiment, a water flow direction regulation por-
tion 102 is provided on the upper side of the side edge
portion 63 of the large-diameter blade 60. As in the first
embodiment, the water flow direction regulation portion
102 is formed in a cylindrical shape, and the vectors of
water flows are regulated by the cylindrical surface there-
of. The water flows scraped by the paddle surface 61
have vectors in the yz direction in which x-axis compo-
nents are suppressed, branch off into upper and lower
sides of the water flow direction regulation portion 102,
and join at the rear surface of the water flow direction
regulation portion 102 by the water flow direction regu-
lation portion 102 described above. Even in this config-
uration, itis possible to minimize variations in the vectors
of the water flows in the vicinity of the corner A.

(Third Embodiment)

[0030] Fig. 3Ais a perspective view illustrating a rotat-
ing blade in a third embodiment of the invention, and Fig.
3B is a plan view of Fig. 3A. Instead of the shape of the
water flow direction regulation portion of the first embod-
iment, a water flow direction regulation portion 103 which
is formed as a columnar member in an eggplant shape
(that is, streamlined shape) having a small-width portion
and a large-width portion at the bottom surface. Accord-
ingly, the water flows can be more smoothly regulated
compared to the cylindrical shape of the first embodi-
ment, and the effect of suppressing noise can be en-
hanced. As illustrated in Figs. 3B to 3E, in the water flow
direction regulation portion 103, which one of the large-
width portion and the small-width portion is disposed on
the upstream side or a tilt at which the large-width portion
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and the small-width portion are disposed may be appro-
priately selected.

(Fourth Embodiment)

[0031] Fig. 4(a) is a perspective view illustrating a ro-
tating blade in a fourth embodiment of the invention. In
this embodiment, a columnar water flow direction regu-
lation portion 104 in which the entirety of the side edge
portion 63 of the large-diameter blade 60 has an egg-
plant-shaped bottom surface (that is, streamlined bottom
surface) is formed integrally with the paddle surface 61.
The third embodiment is intended to regulate the vectors
of the water flows at the corner A of the large-diameter
blade 60 formed by the upper edge portion 62 and the
side edge portion 63. However, in this embodiment, the
vectors of the water flows on a side lower than the side
edge portion 63 can be regulated by the water flow di-
rection regulation portion 104. In this configuration, al-
though the shape becomes complex, higher quietness
than that of the third embodiment is realized. As in the
third embodiment, in the water flow direction regulation
portion 104, which one of the large-width portion and the
small-width portion is disposed on the upstream side or
a tilt at which the large-width portion and the small-width
portion are disposed may be appropriately selected.
[0032] While the embodiments of the invention have
been described in detail, the invention is not limited to
each of the embodiments described above, and various
modifications can be made. For example, regarding the
dimensions of the water flow direction regulation portion
of each of the embodiments in the height direction there-
of, the area or height of the bottom surface of the colum-
nar member may be appropriately changed depending
on the size, rotational speed, and the like of the rotating
blade. In addition, the cylindrical water flow direction reg-
ulation portion 101 illustrated in the first embodiment may
be configured to be formed over the entire length of the
side edge portion as in the water flow direction regulation
portion 104 described in the fourth embodiment.

(Fifth Embodiment)

[0033] Figs. 8A, 8B, and 8C illustrate a rotating blade
of adrainage pump of a fifth embodiment of the invention.
In the rotating blade 50 of the drainage pump illustrated
in Fig. 8, the large-diameter blades 60 which are con-
nected to a plurality of the small-diameter blades 54 for
draining drain water from the drain pan are provided, the
large-diameter blade 60 is provided with the paddle sur-
face 61 on the front surface in the rotational direction
thereof to scrape the drain water flowing over the annular
flat surface 55 of a disk-shaped annular member 56, a
stepped portion 72 is formed in an upper side end edge
portion 77 at the edge portion of the large-diameter blade
60, and a stepped portion 82 is provided in an outside
end edge portion 81. Accordingly, upper side end edge
portion paddle surfaces 75A and 75B are formed as walll
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surfaces that rise from the stepped portion 72 toward the
upper side end edge portion 77. In addition, an outside
end edge portion paddle surface 85 is formed as a wall
surface that rises from the stepped portion 82 in a direc-
tion toward the outside end edge portion 81. The outside
end edge portion 81 is provided with a water flow direction
regulation portion 100 which is slightly higher in height
than the large-diameter blade 60.

[0034] In addition, in the fifth embodiment, not only the
large-diameter blade 60, but also an auxiliary blade 70
is provided with a paddle surface 71 on the front surface
in the rotational direction thereof, an upper side end edge
portion 73 is provided with a stepped portion 74, and an
outside end edge portion is provided with a stepped por-
tion 84. In addition, an upper side end edge portion pad-
dle surface 76 is formed as a wall surface that rises from
the stepped portion 74 toward the upper side end edge
portion 73, and an outside end edge portion paddle sur-
face 86 is formed as a wall surface that rises from the
stepped portion 84 in a direction toward the outside end
edge portion 83. Similar to the outside end edge portion
81 of the large-diameter blade 60, the outside end edge
portion 83 is provided with the water flow direction reg-
ulation portion 100 which is slightly higher in height than
the auxiliary blade 70.

[0035] In the fifth embodiment, the stepped portions
72 and 74 are formed over the entire lengths of the upper
side end edge portions 77 and 73 of each of the large-
diameter blades 60 and each of the auxiliary blades 70.
Accordingly, the stepped portions 72 and 74 cause a
splash of the water flows of the drain water upwards and
exhibit an action of guiding the splash to the outward
upper sides of each of the large-diameter blades 60 and
the auxiliary blades 70. The stepped portions 82 and 84
are formed over the entire lengths of the outside end
edge portions 81 and 83 of each of the large-diameter
blades 60 and each of the auxiliary blades 70. Accord-
ingly, the stepped portions 82 and 84 cause a splash of
the water flows of the drain water outward and exhibit an
action of guiding the splash to the outside of each of the
large-diameter blades 60 and the auxiliary blades 70.
[0036] In the drainage pump of the fifth embodiment
of the invention, in addition to the effects of the water flow
direction regulation portions described in the other em-
bodiments on quietness, water scraped by the large-di-
ameter blade collides with the paddle surface of the ro-
tating blade and thereafter becomes water flows relative
to the rotating blade, and the water flows are guided by
the upper side end edge portion paddle surface and the
outside end edge portion paddle surface. In addition, the
incident direction of the water flowing toward the upper
side end edge portion paddle surface and the outside
end edge portion paddle surface and the incident angle
of the water flowing toward the paddle surface of the ro-
tating blade can be substantially at the same angle. Ac-
cordingly, the relative water flows in the front and rear of
the guide portions formed in the stepped shapes of the
rotating blade become uniform, and the generation of
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turbulence is suppressed, and mixing of bubbles into the
water flows is suppressed. Accordingly, the generation
of noise can be further suppressed. Furthermore, at this
time, by forming the paddle surface of the large-diameter
blade and the upper side end edge portion paddle surface
or the outside end edge portion paddle surface into con-
tinuous curves having predetermined curvatures, more
uniform relative water flows can be achieved. As de-
scribed above, in the drainage pump of the fifth embod-
iment, an effect of higher quietness can be achieved.

EXPLANATIONS OF LETTERS OR NUMERALS
[0037]

10 motor

12 driving shaft (motor shaft)

40 housing

42 suction port (admission port)

46 discharge port

50 rotating blade (impeller blade)

52 shaft portion

54 small-diameter blade (small blade)

55 annular flat surface

56 annular member (annular slope)

60 large-diameter blade (large blade)

61 paddle surface (large-diameter blade)

62 upper edge portion (large-diameter blade)

63 side edge portion (large-diameter blade)

A corner (large-diameter blade)

70 auxiliary blade (additional blade)

71 paddle surface (auxiliary blade)

100, 101 to 104 water flow direction regulation por-
tion (protruding portion of water flow direction regu-
lation)

Claims
1. A drainage pump comprising:

a housing in which a lower end portion is pro-
vided with a suction port and a side portion is
provided with a discharge port;

a rotating blade provided in the housing; and

a motor which rotates the rotating blade,
wherein the rotating blade includes a plurality of
radial small-diameter blades, and a plurality of
large-diameter blades which are formed to be
connected to upper sides of the small-diameter
blades,

auxiliary blades are further included between
the plurality of large-diameter blades,

each of the large-diameter blades and the aux-
iliary blades includes a paddle surface, an upper
edge portion connected to the paddle surface,
and a side edge portion similarly connected to
the paddle surface, and
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in the vicinity of a corner which is an outer cir-
cumferential end of the upper edge portion and
is an upper end of the side edge portion, a water
flow direction regulation portion is formed.

The drainage pump according to claim 1,

wherein the water flow direction regulation portion is
formed in a cylindrical shape and is provided on an
outer circumferential side of the upper edge portion.

The drainage pump according to claim 1,

wherein the water flow direction regulation portion is
formed in a cylindrical shape and is provided on an
upper end of the side edge portion.

The drainage pump according to claim 1,

wherein the water flow direction regulation portion is
formed in a columnar shape with a streamlined
shape having a small-width portion and a large-width
portion at a bottom surface, and is provided on an
outer circumferential side of the upper edge portion.

The drainage pump according to claim 1,

wherein the water flow direction regulation portion is
formed in a columnar shape with a streamlined
shape having a small-width portion and a large-width
portion at a bottom surface, is provided on an outer
circumferential side of the upper edge portion, and
is provided over the entire length of the side edge
portion.
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