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(54) DRAIN PUMP

(57) A drain pump includes a rotary impeller, a lower
cover (cover), a housing that together with the lower
cover configures a pump chamber to house the rotary
impeller, and that is joined in an axial direction X of the
rotary impeller to the lower cover by a snap fitting, a ring-
shaped O-ring (seal component), and a seating section
that is disposed further out than the pump chamber in a

radial direction R of the rotary impeller, that is configured
from the lower cover and the housing, and that seats the
O-ring. The seating section includes an inner conical
surface, an outer peripheral face, and a lower face
(pressing section) that press the O-ring in the axial direc-
tion X and the radial direction R.
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Description

Technical Field

[0001] The present disclosure relates to a drain pump.

Background Art

[0002] In drain pumps, a structure is disclosed in which
a rotary impeller, for sucking up water by being rotated by
a motor and externally discharging the water, is housed in
a pump chamber, and the pump chamber is configured by
a cover and housing being joined together by a snap
fitting (see Japanese Patent Application Laid-Open (JP-
A) Nos. 2010‑275972 and 2013‑167234). Waterproofing
between the cover and the housing is secured by a seal
component (O-ring).

SUMMARY OF INVENTION

Technical Problem

[0003] The snapfitting described above is a structure in
which the cover and the housing are engaged in an axial
direction of the rotary impeller (pump body). With a
structure in which a seal component abutted the cover
and the housing only in the radial direction of the housing,
then due to there being no reaction force of the seal
component acting in the axial direction, relative move-
ment between the cover and the housing in the axial
direction is unable to be suppressed by the seal compo-
nent. In addition thereto, if a gap in the axial direction is
present at portions of the snap fitting, then sometimes
contact noise is generated from these portions of the
snap fitting when vibration has developed due to motor
rotation.
[0004] An object of the present disclosure is to sup-
press the generation of contact noise from portions of the
snap fitting in a drain pump.

Solution to Problem

[0005] A drain pump according to a first aspect in-
cludes a rotary impeller, a cover, a housing that together
with the cover configures a pump chamber to house the
rotary impeller, and that is joined in an axial direction of
the rotary impeller to the cover by a snap fitting, a ring-
shaped seal component, and a seating section that is
disposed further out than the pump chamber in a radial
direction of the rotary impeller, that is configured from the
cover and the housing, and that seats the ring-shaped
seal component. The seating section includes a pressing
section that presses the seal component in the axial
direction and the radial direction.
[0006] In this drain pump, the seal component seals
between the cover and the housing, and is seated in the
seating section. The seating section includes the press-
ing section that presses the seal component in the axial

direction and the radial direction of the rotary impeller.
Namely, the seal component is sandwiched pressed by
the pressing section in the axial direction and the radial
direction of the rotary impeller. Relative movement be-
tween the cover and the housing is thereby suppressed in
the axial direction and the radial direction of the rotary
impeller. This means that even if vibration develops due
to rotation of a motor, contact noise is suppressed from
being generated from these portions of the snap fitting.
[0007] A second aspect is the drain pump according to
the first aspect, wherein the pressing section is provided
at plural locations in a circumferential direction around a
rotation direction of the rotary impeller.
[0008] A third aspect is the drain pump according to the
first aspect, wherein the pressing section is provided over
all circumferential direction regions around a rotation
direction of the rotary impeller.
[0009] In this drain pump, the seal component that
seals between the cover and the housing is seated in
the seating section. This seating section includes the
pressing section that presses the seal component in
the axial direction and the radial direction of the rotary
impeller at all circumferential direction regions around the
rotation direction of the rotary impeller. Namely, the seal
component is sandwiched pressed in the axial direction
and the radial direction of the rotary impeller by the
pressing section at all circumferential direction regions
in the seating section. Relative movement between the
cover and the housing is thereby suppressed in the axial
direction and the radial direction of the rotary impeller.
This means that even if vibration develops due to rotation
of a motor, contact noise is suppressed from being gen-
erated from these portions of the snap fitting.
[0010] A fourth aspect is the drain pump according to
any one of the first aspect to the third aspect, wherein at
least one of a portion of the cover configuring the pressing
section or a portion of the housing configuring the press-
ing section includes a conical surface.
[0011] In this drain pump, the seal component can be
pressed by the conical surface in the axial direction and
the radial direction of the rotary impeller.
[0012] A fifth aspect is the drain pump according to the
fourth aspect, wherein the portion of the cover configur-
ing the pressing section includes an outer peripheral face
along the axial direction, and a lower face intersecting
with the axial direction, the portion of the housing con-
figuring the pressing section includes an inner conical
surface that faces the outer peripheral face and the lower
face, and the seal component is abutted against the outer
peripheral face, the lower face, and the inner conical
surface.
[0013] In this drain pump, the seal component is
abutted against the outer peripheral face and the lower
face of the cover, and the inner conical surface of the
housing, and relative movement between the cover and
the housing is thereby suppressed in the axial direction
and the radial direction of the motor. This means that
even if vibration develops due to motor rotation, contact
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noise is suppressed from being generated from these
portions of the snap fitting.
[0014] A sixth aspect is the drain pump according to the
fourth aspect, wherein the portion of the housing config-
uring the pressing section includes an inner peripheral
face along the axial direction and an upper face inter-
secting with the axial direction, the portion of the cover
configuring the pressing section includes an outer conical
surface that faces the inner peripheral face and the upper
face, and the seal component is abutted against the inner
peripheral face, the upper face, and the outer conical
surface.
[0015] In this drain pump, the seal component is
abutted against the inner peripheral face and the upper
face of the housing and the outer conical surface of the
cover, and relative movement between the cover and the
housing is thereby suppressed in the axial direction and
the radial direction of the motor. This means that even if
vibration develops due to motor rotation, contact noise is
suppressed from being generated from these portions of
the snap fitting.
[0016] A seventh aspect is the drain pump according to
any one of the first aspect to the third aspect, wherein the
portion of the cover configuring the pressing section
includes an outer peripheral face along the axial direc-
tion, and a lower face intersecting with the axial direction,
the portion of the housing configuring the pressing sec-
tion includes an inner peripheral face along the axial
direction and an upper face intersecting with the axial
direction, and the seal component is formed with a cross
shaped cross-section and is abutted against the outer
peripheral face, the lower face, the inner peripheral face,
and the upper face.
[0017] In this drain pump, the seal component is
formed with a cross shaped cross-section and is abutted
against the outer peripheral face and the lower face of the
cover and the inner peripheral face and the upper face of
the housing, and relative movement between the cover
and the housing is thereby suppressed in the axial direc-
tion and the radial direction of the motor. This means that
even if vibration develops due to motor rotation, contact
noise is suppressed from being generated from these
portions of the snap fitting.
[0018] An eighth aspect is the drain pump according to
any one of the first aspect to the third aspect, wherein the
portion of the cover configuring the pressing section
includes an outer peripheral face along the axial direc-
tion, and a lower face intersecting with the axial direction,
the portion of the housing configuring the pressing sec-
tion includes an inner peripheral face having an axial
direction dimension smaller than the outer peripheral
face along the axial direction, and an upper face inter-
secting with the axial direction, the seal component is
abutted against the outer peripheral face, the lower face,
the inner peripheral face, and the upper face, and a space
to accommodate deformation of the seal component due
to thermal expansion is provided between the cover and
the housing.

[0019] In this drain pump, the seal component is
abutted against the outer peripheral face and the lower
face of the cover and the inner peripheral face and the
upper face of the housing, and relative movement be-
tween the cover and the housing is thereby suppressed in
the axial direction and the radial direction of the motor.
This means that even if vibration develops due to motor
rotation, contact noise is suppressed from being gener-
ated from these portions of the snap fitting. Moreover, due
to the space being provided between the cover and the
housing, deformation of the seal component due to ther-
mal expansion can be accommodated.

Advantageous Effects

[0020] The present disclosure enables contact noise to
be suppressed from being generated by portions of a
snap fitting in a drain pump.

BRIEF DESCRIPTION OF DRAWINGS

[0021]

Fig. 1 is a front view illustrating a drain pump accord-
ing to a first exemplary embodiment.
Fig. 2 is an exploded front view illustrating a drain
pump according to the first exemplary embodiment.
Fig. 3 is an enlarged cross-section illustrating an
attached state of an O-ring according to the first
exemplary embodiment.
Fig. 4 is an enlarged cross-section illustrating an
attached state of an O-ring according to a second
exemplary embodiment.
Fig. 5 is an enlarged cross-section illustrating an
attached state of an O-ring according to a third ex-
emplary embodiment.
Fig. 6 is an enlarged cross-section illustrating an
attached state of an O-ring according to a fourth
exemplary embodiment.
Fig. 7 is an enlarged cross-section illustrating an
attached state of an O-ring according to a fifth ex-
emplary embodiment.
Fig. 8 is an enlarged cross-section illustrating an
attached state of an O-ring according to a sixth
exemplary embodiment.

DESCRIPTION OF EMBODIMENTS

[0022] Description follows regarding embodiments to
implement the present disclosure, based on the draw-
ings. Configuration elements indicated using the same
reference numerals across the drawings means that they
are the same or similar configuration elements. Note that
sometimes duplicate explanation and reference numer-
als are omitted in the exemplary embodiments described
below. Moreover, the drawings employed in the following
description are all merely schematic, and dimensional
relationships of each element, proportions of each ele-
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ment, and the like illustrated in the drawings do not
necessarily match actual dimensions and proportions
thereof. Moreover, dimensional relationships of each
element, proportions of each element, and the like do
not necessarily match each other across plural drawings.
[0023] In the drawings, a direction of arrow X indicates
an axial direction of a motor 16, described later, and a
direction of arrow R indicates a radial direction of the
motor 16. In the present exemplary embodiment, the
axial direction of the motor 16 is the same direction as
an axial direction of a rotary impeller 51, described later,
and as an up-down direction of a drain pump 1, and the
radial direction of the motor 16 is the same direction as
the radial direction of the rotary impeller 51. In the up-
down directions, upward is the side of a cover 10, de-
scribed later, and downward is the side of an intake port
18 of a housing 12, described later.

First Exemplary Embodiment

[0024] In Fig. 1 to Fig. 4, the drain pump 1 according to
the present exemplary embodiment is a pump for sucking
up drain water remaining in a drain pan and discharging
the water outside. This drain pump 1 includes a motor unit
15, and a pump body 50. In the drain pump 1, the pump
body 50 is driven by the motor unit 15, and sucks up and
discharges the water. In the present exemplary embodi-
ment, the drain pump 1 includes the cover 10. The cover
10 configures part of the motor unit 15, and configures
part of the pump body 50. The cover 10 includes an upper
cover 30 and a lower cover 20. The upper cover 30
configures part of the motor unit 15. The lower cover
20 configures part of the pump body 50.
[0025] The motor unit 15 includes the motor 16, and the
upper cover 30 houses the motor 16.
[0026] The pump body 50 includes the rotary impeller
51, the lower cover 20, the housing 12, an O-ring 14
serving as an example of a seal component, and a seat-
ing section 40.
[0027] The lower cover 20 is an example of a cover
provide to an opening at an upper end of the housing 12.
The lower cover 20 is, for example, a member manufac-
tured from a synthetic resin with a bottomed cylinder
shape attached to an upper portion (upper opening) of
the housing 12 with the O-ring 14 interposed therebetw-
een. A bottom portion of the lower cover 20 configures an
upper face of a pump chamber. Engaged portions 22B
are provided to the lower cover 20, and snap fitting arms
22A provided to the housing 12 engage therewith. The
lower cover 20 is attached to the housing 12 so as to be
detachable therefrom by a snap fitting function using
resilient force of the snap fitting arms 22A.
[0028] The motor 16 configured from a stator, a rotor,
and the like is installed to an upper portion of the lower
cover 20. A lead-wire pull-out section 24 for leading lead-
wires out from the motor 16 is exposed at the outside. A
drive shaft of the motor 16 is coupled to a rotation shaft of
the rotary impeller 51 disposed inside a pump chamber

21. A hole is formed in a bottom portion of the lower cover
20 for placement of a transmission member for transmit-
ting rotation of the motor 16 to the rotary impeller 51
therein.
[0029] The upper cover (also referred to as a motor
cover) 30, which is made from a synthetic resin in a short
cylinder shape with a lid covering an upper side of the
motor 16, is attached to an upper portion (upper opening)
of the lower cover 20. The upper cover 30 is attached to
the lower cover 20 so as to be detachable therefrom by a
snap fitting function using resilient force of snap fitting
arms 26 provided to the upper cover 30. Plural attach-
ment portions 28 are provided to the upper cover 30 for
installing the drain pump 1 at attachment locations.
[0030] The housing 12 is a member configuring the
pump chamber and is, for example, made from a syn-
thetic resin and joined to the lower cover 20 in the axial
direction X of the motor 16 by a snap fitting 22. The rotary
impeller 51 is seated in the housing 12. The rotary im-
peller 51 is driven by the motor 16 and by rotating sucks
up water and externally discharges the water. The hous-
ing 12 is formed with a pipe shaped intake port 18
provided to a lower portion of the pump chamber, and
a pipe shaped discharge port 19 extending sideways
from the pump chamber.
[0031] The snap fitting arms 22A are provided at plural
locations in the circumferential direction of an upper edge
portion of the housing 12. The snap fitting arms 22A each
include resiliently displaceable claws so as to be able to
engage with the engaged portions 22B of the lower cover
20 and to be capable of releasing the engagement there-
with. The snap fitting 22 is configured by the snap fitting
arms 22A and the engaged portions 22B of the lower
cover 20.
[0032] In Fig. 3, the O-ring 14 is a member that is
sandwiched respectively pressed by both the lower cover
20 and the housing 12 in the axial direction X and the
radial direction R of the motor 16, and that seals between
the lower cover 20 and the housing 12.
[0033] The housing 12 and the lower cover 20 config-
ured as described above have an spigot structure. As the
spigot structure, the lower cover 20 includes a circular
cylinder portion 41 at, for example, the peripheral outside
of a lower face 20B. An outer peripheral portion of the
housing 12 is configured such that the circular cylinder
portion 41 can be placed therein in a state in which the
lower cover 20 has been attached to the housing 12 to
configure the pump chamber 21. The housing 12 in-
cludes, for example, a recessed portion 42 serving as
a structure enabling placement of the circular cylinder
portion 41 therein.
[0034] The seating section 40 is configured by the
housing 12 and the lower cover 20 at the outside of the
pump chamber 21 in the radial direction of the rotary
impeller 51, and is a site for seating the O-ring 14. The
seating section 40 is, for example, provided to an spigot
section that is a site provided with an spigot structure. The
seating section 40 includes, for example, the circular
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cylinder portion 41 and periphery thereof provided to one
of the lower face 20B of the lower cover 20 or an upper
face 12B of the housing 12, and the ring-shaped re-
cessed portion 42 provided to the other thereof and
seating part or all of the circular cylinder portion 41. In
the present exemplary embodiment, as an example, the
circular cylinder portion 41 is formed to the lower face 20B
of the lower cover 20, and the recessed portion 42 is
formed to the upper face 12B of the housing 12. In the
present exemplary embodiment, the recessed portion 42
may be configured by an upper edge portion of the
housing 12 and a space at the inside thereof. In a state
in which the lower cover 20 is assembled to the housing
12, the circular cylinder portion 41 of the lower cover 20 is
placed at the inside of the upper edge portion serving as
the recessed portion 42 of the housing 12. The upper face
12B of the housing 12 is a face facing the lower cover20 in
the axial direction X of the motor 16.
[0035] The seating section 40 includes, for example,
pressing sections that press the O-ring 14 in both the
axial direction X and the radial direction R at least at 3
locations in a circumferential direction along a rotation
direction of the rotary impeller 51. The seating section 40
presses the O-ring 14 in the radial direction R between
each two circumferential direction adjacent pressing sec-
tions from out of the pressing sections at the at least three
locations. Namely, the seating section 40 presses the O-
ring 14 in the radial direction R over all circumferential
direction regions around the rotation direction of the
rotary impeller 51. By the seating section 40 pressing
the O-ring 14 in the radial direction R over all circumfer-
ential direction regions around the rotation direction of
the rotary impeller 51 in this manner, waterproofing is
performed by the O-ring 14 between the housing 12 and
the lower cover 20. The seating section 40 presses the O-
ring 14 in the axial direction X at least at three locations in
the circumferential direction. Moreover, the seating sec-
tion 40 may be configured as a pressing section over all
circumferential direction regions around the rotation di-
rection of the rotary impeller 51. In the present exemplary
embodiment, the seating section 40 is configured as a
pressing section over all circumferential direction regions
around the rotation direction of the rotary impeller 51.
[0036] A portion of the lower cover 20 configuring the
seating section 40 includes, as an example of a pressing
section, an outer peripheral face 20A of the circular
cylinder portion 41 and a lower face 20B intersecting
with the axial direction X. The outer peripheral face
20A is, for example, a face along the axial direction X.
The outer peripheral face 20A is, for example, parallel to
the axial direction X. As an example, the outer peripheral
face 20A and the lower face 20B are orthogonal. The
lower face 20B of the lower cover 20 is a face facing the
housing 12 along the axial direction X of the motor 16.
[0037] A portion configuring the seating section 40 of
the housing 12 includes, as an example of a pressing
section, an inner conical surface 12C facing the outer
peripheral face 20A and the lower face 20B of the lower

cover 20. The inner conical surface 12C is an inner
peripheral face of the recessed portion 42, and is con-
tiguous for one cycle in the circumferential direction
around the rotation direction of the rotary impeller 51.
The inner conical surface 12C configures part of the
recessed portion 42.
[0038] The O-ring 14 is abutted against the outer per-
ipheral face 20A and the lower face 20B of the lower cover
20, and against the inner conical surface 12C of the
housing 12. A reaction force F1 from the O-ring 14 acts
on the inner conical surface 12C of the housing 12. The
reaction force F1 can be analyzed as being a component
force F1x in the axial direction X, and a component force
F1r in the radial direction R. Namely, a reaction force from
the O-ring 14 acts on the housing 12 in both the axial
direction X and the radial direction R.
[0039] A reaction force F2r in the radial direction R from
the O-ring 14 acts on the outer peripheral face 20A of the
lower cover 20. A reaction force F2x in the axial direction
X from the O-ring 14 acts on the lower face 20B of the
lower cover 20. Namely, a reaction force from the O-ring
14 acts on the lower cover 20 in both the axial direction X
and the radial direction R.
[0040] The O-ring 14 is thereby sandwiched respec-
tively pressed by the lower cover 20 and the housing 12 in
both the axial direction X and the radial direction R.
[0041] In the axial direction X, a gap S is formed
between the lower cover 20 and the housing 12. Due
to the gap S being formed to this portion, a gap in the axial
direction X is reduced between the snap fitting arms 22A
and the engaged portions 22B in the snap fitting 22 (see
Fig. 1).

Operation

[0042] The present exemplary embodiment is config-
ured as described above, and description follows regard-
ing the operation thereof. In the drain pump 1 according to
the present exemplary embodiment illustrated in Fig. 3,
the O-ring 14 sealing between the lower cover 20 and the
housing 12 is seated in the seating section 40. The
seating section 40 is configured as a pressing section
that presses the O-ring 14 in the axial direction X and the
radial direction R of the rotary impeller 51 over all cir-
cumferential direction regions around the rotation direc-
tion of the rotary impeller 51. Namely, the O-ring 14 is
sandwiched respectively pressed by the lower cover 20
and the housing 12 in the axial direction X and the radial
direction R over all circumferential direction regions in the
seating section 40. Specifically, the O-ring 14 is abutted
against the outer peripheral face 20A and the lower face
20B of the lower cover 20 and the inner conical surface
12C of the housing 12. Moreover, a gap in the axial
direction X between the snap fitting arms 22A and the
engaged portions 22B of the snap fitting 22, namely play
therebetween, is suppressed. Relative movement be-
tween the lower cover 20 and the housing 12 is accord-
ingly suppressed in the axial direction X and the radial
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direction R. This means that even if vibration develops
due to rotation of the motor 16, contact noise is sup-
pressed from being generated from these portions of the
snap fitting 22.

Second Exemplary Embodiment

[0043] Fig. 4 illustrates a second exemplary embodi-
ment of a drain pump 2. In the present exemplary embo-
diment, a seating section 40 is configured as a pressing
section over all circumferential direction regions around
the rotation direction of the rotary impeller 51, and
presses the O-ring 14 in the axial direction X and the
radial direction R over all circumferential direction re-
gions.
[0044] In Fig. 4, in the drain pump 2 according to the
present exemplary embodiment, the housing 12 in-
cludes, as an example of a pressing section, an inner
peripheral face 12A of a recessed portion 42 and an
upper face 12B intersecting with the axial direction X.
The inner peripheral face 12A is, for example, along the
axial direction X. The inner peripheral face 12A is, for
example parallel to the axial direction X. The inner per-
ipheral face 12A and the upper face 12B are, for example,
orthogonal. The inner peripheral face 12A and the upper
face 12B configure the recessed portion 42. The lower
cover 20 includes, as an example of a pressing section,
an outer conical surface 20C of a circular cylinder portion
41 facing the inner peripheral face 12A and the upper
face 12B. The O-ring 14 is abutted against the inner
peripheral face 12A, the upper face 12B, and the outer
conical surface 20C.
[0045] A reaction force F2 from the O-ring 14 acts on
the outer conical surface 20C of the lower cover 20. The
reaction force F2 can be analyzed as being a component
force F2x in the axial direction X, and a component force
F2r in the radial direction R. Namely, a reaction force in
the axial direction X and the radial direction R from the O-
ring 14 acts on the lower cover 20.
[0046] A reaction force F1r in the radial direction R from
the O-ring 14 acts on the inner peripheral face 12A of the
housing 12. A reaction force F1x in the axial direction X
from the O-ring 14 acts on the upper face 12B of the
housing 12. Namely, a reaction force from the O-ring 14
acts on the lower cover 20 in both the axial direction X and
the radial direction R.
[0047] In this manner, the O-ring 14 is sandwiched
respectively pressed by the lower cover 20 and the
housing 12 in the axial direction X and the radial direction
R.
[0048] In the present exemplary embodiment, the O-
ring 14 is abutted against the inner peripheral face 12A
and the upper face 12B of the housing 12 and against the
outer conical surface 20C of the lower cover 20, and
relative movement between the lower cover 20 and the
housing 12 is suppressed in both the axial direction X and
the radial direction R. This means that even if vibration
develops due to rotation of the motor 16, contact noise is

suppressed from being generated from these portions of
the snap fitting 22.
[0049] Other portions are similar to the first exemplary
embodiment and so explanation thereof will be omitted.

Third Exemplary Embodiment

[0050] Fig. 5 illustrates a third exemplary embodiment
of a drain pump 2. In the present exemplary embodiment,
the seating section 40 is configured as a pressing section
over all circumferential direction regions around the rota-
tion direction of the rotary impeller 51, and presses the O-
ring 14 in the axial direction X and the radial direction R
over all circumferential direction regions.
[0051] In the drain pump 3 according to the present
exemplary embodiment illustrated in Fig. 5, as an exam-
ple of a pressing section, a lower cover 20 includes an
outer conical surface 20C of a circular cylinder portion 41,
and the housing 12 includes an inner conical surface
12C. The outer conical surface 20C faces the inner
conical surface 12C. The inner conical surface 12C con-
figures part of the recessed portion 42. The O-ring 14 is
abutted against the outer conical surface 20C and the
inner conical surface 12C.
[0052] A reaction force F2 from the O-ring 14 acts on
the outer conical surface 20C of the lower cover 20. The
reaction force F2 can be analyzed as being a component
force F2x in the axial direction X, and a component force
F2r in the radial direction R. Namely, a reaction force from
the O-ring 14 acts on the lower cover 20 in both the axial
direction X and the radial direction R.
[0053] A reaction force F1 from the O-ring 14 acts on
the inner conical surface 12C of the housing 12. The
reaction force F1 can be analyzed as being a component
force F1x in the axial direction X, and a component force
F1r in the radial direction R. Namely, a reaction force from
the O-ring 14 acts on the housing 12 in both the axial
direction X and the radial direction R.
[0054] In this manner, the O-ring 14 is sandwiched
respectively pressed by the lower cover 20 and the
housing 12 in the axial direction X and the radial direction
R.
[0055] In the present exemplary embodiment, the O-
ring 14 is abutted against the outer conical surface 20C of
the lower cover 20 and inner conical surface 12C of the
housing 12, and relative movement between the lower
cover 20 and the housing 12 is accordingly suppressed in
both the axial direction X and the radial direction R. This
means that even if vibration develops due to rotation of
the motor 16, contact noise is suppressed from being
generated from these portions of the snap fitting 22.
[0056] Other portions are similar to the first exemplary
embodiment and so explanation thereof will be omitted.

Fourth Exemplary Embodiment

[0057] Fig. 6 illustrates a fourth exemplary embodi-
ment of a drain pump 2. In the present exemplary embo-
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diment, a seating section 40 is configured as a pressing
section over all circumferential direction regions around
the rotation direction of the rotary impeller 51, and
presses the O-ring 14 in the axial direction X and the
radial direction R over all circumferential direction re-
gions.
[0058] In the drain pump 4 according to the present
exemplary embodiment illustrated in Fig. 6, the lower
cover 20 includes, as an example of a pressing section,
an outer peripheral face 20A of a circular cylinder portion
41, and a lower face 20B intersecting with the axial
direction X. The outer peripheral face 20A is, for example,
along the axial direction X. The outer peripheral face 20A
is, for example, parallel to the axial direction X. The outer
peripheral face 20A and the lower face 20B are, for
example, orthogonal. The housing 12 includes, as an
example of a pressing section, an inner peripheral face
12A of a recessed portion 42 and an upper face 12B
intersecting with the axial direction X. The inner periph-
eral face 12A is, for example, along the axial direction X.
The inner peripheral face 12A is, for example parallel to
the axial direction X. The inner peripheral face 12A and
the upper face 12B are, for example, orthogonal.
[0059] The O-ring 14 is formed with a cross shape in
cross-section and is abutted against the outer peripheral
face 20A, the lower face 20B, the inner peripheral face
12A, and the upper face 12B. A reaction force F1r in the
radial direction R from the O-ring 14 acts on the inner
peripheral face 12A of the housing 12. A reaction force
F1x in the axial direction X from the O-ring 14 acts on the
upper face 12B of the housing 12. Namely, a reaction
force from the O-ring 14 acts on the lower cover 20 in both
the axial direction X and the radial direction R.
[0060] Moreover, a reaction force F2r in the radial
direction R from the O-ring 14 acts on the outer peripheral
face 20A of the lower cover 20. A reaction force F2x in the
axial direction X from the O-ring 14 acts on the lower face
20B of the lower cover 20. Namely, a reaction force from
the O-ring 14 acts on the lower cover 20 in both the axial
direction X and the radial direction R. In this manner, the
O-ring 14 is sandwiched respectively pressed by the
lower cover 20 and the housing 12 in the axial direction
X and the radial direction R.
[0061] In the present exemplary embodiment, the O-
ring 14 formed with a cross shaped cross-section is
abutted against the outer peripheral face 20A and the
lower face 20B of the lower cover 20 and against the inner
peripheral face 12A and the upper face 12B of the hous-
ing 12, and relative movement between the lower cover
20 and the housing 12 is accordingly suppressed in both
the axial direction X and the radial direction R. This
means that even if vibration develops due to rotation of
the motor 16, contact noise is suppressed from being
generated from these portions of the snap fitting 22.

Fifth Exemplary Embodiment

[0062] Fig. 7 illustrates a fifth exemplary embodiment

of a drain pump 2. In the present exemplary embodiment,
the seating section 40 is configured as a pressing section
over all circumferential direction regions around the rota-
tion direction of the rotary impeller 51, and presses the O-
ring 14 in the axial direction X and the radial direction R
over all circumferential direction regions.
[0063] In the drain pump 5 according to the present
exemplary embodiment illustrated in Fig. 7, the lower
cover 20 includes, as an example of a pressing section,
an outer peripheral face 20A of a circular cylinder portion
41, and a lower face 20B intersecting with the axial
direction X. The outer peripheral face 20A is, for example,
a face along the axial direction X. The outer peripheral
face 20A is, for example, parallel to the axial direction X.
The outer peripheral face 20A and the lower face 20B are,
for example, orthogonal. The housing 12 includes, as an
example of a pressing section, an inner peripheral face
12A having an axial direction X dimension smaller than
the outer peripheral face 20A along the axial direction X,
and an upper face 12B intersecting with the axial direction
X. In the present exemplary embodiment, the upper face
12B is formed as conical surface gradually lower toward
the inside in the radial direction R. Note that the upper
face 12B is not limited to being a conical surface. As
another example, it may be a face orthogonal to the axial
direction X.
[0064] The O-ring 14 is respectively abutted against
the outer peripheral face 20A and the lower face 20B of
the lower cover 20 and against the inner peripheral face
12A and the upper face 12B of the housing 12.
[0065] A reaction force F1r in the radial direction R from
the O-ring 14 acts on the inner peripheral face 12A of the
housing 12. A reaction force F1x in the axial direction X
from the O-ring 14 acts on the upper face 12B of the
housing 12. Namely, a reaction force from the O-ring 14
acts on the lower cover 20 in both the axial direction X and
the radial direction R. Note that when the upper face 12B
is a conical surface, not only the reaction force F1x in the
axial direction X, but a reaction force in the radial direction
R also acts on the upper face 12B (not illustrated in the
drawings).
[0066] Moreover, a reaction force F2r in the radial
direction R from the O-ring 14 acts on the outer peripheral
face 20A of the lower cover 20. A reaction force F2x in the
axial direction X from the O-ring 14 acts on the lower face
20B of the lower cover 20. Namely, a reaction force from
the O-ring 14 acts on the lower cover 20 in both the axial
direction X and the radial direction R. In this manner, the
O-ring 14 is sandwiched respectively pressed by the
lower cover 20 and the housing 12 in the axial direction
X and the radial direction R.
[0067] A space 32 accommodating deformation of the
O-ring 14 is provided between the lower cover 20 and the
housing 12.
[0068] In the present exemplary embodiment, the O-
ring 14 is abutted against the outer peripheral face 20A
and the lower face 20B of the lower cover 20 and against
the inner peripheral face 12A and the upper face 12B of
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the housing 12, and relative movement between the
lower cover 20 and the housing 12 is accordingly sup-
pressed in both the axial direction X and the radial direc-
tion R. This means that even if vibration develops due to
rotation of the motor 16, contact noise is suppressed from
being generated from these portions of the snap fitting 22.
Moreover, deformation of the O-ring 14 due to expansion
can be accommodated by the space 32 provided be-
tween the lower cover 20 and the housing 12. Expansion
of the O-ring 14 includes thermal expansion and fluid-
induced swelling. Sometimes thermal expansion or fluid-
induced swelling occurs depending on the material of the
O-ring 14.
[0069] Other portions are similar to the first exemplary
embodiment and so explanation thereof will be omitted.

Sixth Exemplary Embodiment

[0070] Fig. 8 illustrates a sixth exemplary embodiment
of a drain pump 2. In the first exemplary embodiment to
the fifth exemplary embodiment described above, the
housing 12 and the lower cover 20 have an spigot struc-
ture, with the circular cylinder portion 41 formed to the
lower cover 20 and the recessed portion 42 for placement
of the circular cylinder portion 41 formed to the housing
12. However, such an spigot structure is not limited to a
structure in which the circular cylinder portion 41 is
formed to the lower cover 20 and the recessed portion
42 is formed to the housing 12. As another example, an
spigot structure may be adopted in which a circular
cylinder portion 41 is formed to the housing 12, and a
profile (recessed portion 42) for placement of the circular
cylinder portion 41 is formed to the lower cover 20. Such
an example will be described in the present exemplary
embodiment.
[0071] In the drain pump 6 according to the present
exemplary embodiment illustrated in Fig. 8, a circular
cylinder portion 41 is formed to an upper face 12B of a
housing 12, and a recessed portion 42 is formed to a
lower face 20B of a lower cover 20. In the present
exemplary embodiment, a seating section 40 is config-
ured as a pressing section over all circumferential direc-
tion regions around the rotation direction of the rotary
impeller 51, and presses the O-ring 14 in the axial direc-
tion X and the radial direction R over all circumferential
direction regions.
[0072] The portion where the seating section 40 of the
housing 12 is configured includes, as an example of a
pressing section, an outer peripheral face 12D of the
circular cylinder portion 41, and the upper face 12B
intersecting with the axial direction X. The outer periph-
eral face 12D is, for example, along the axial direction X.
The outer peripheral face 12D is, for example, parallel to
the axial direction X. The outer peripheral face 12D and
the upper face 12B are, for example, orthogonal. More-
over, the portion of the lower cover 20 configuring the
seating section 40 includes, as an example of a pressing
section, an inner conical surface 20D facing the outer

peripheral face 12D and the upper face 12B of the hous-
ing 12. The inner conical surface 20D is an inner periph-
eral face of a recessed portion 42.
[0073] The O-ring 14 is abutted against the outer per-
ipheral face 12D and the upper face 12B of the housing
12, and the inner conical surface 20D of the lower cover
20. A reaction force F2 from the O-ring 14 acts on the
inner conical surface 20D of the lower cover 20. The
reaction force F2 can be analyzed as being a component
force F2x in the axial direction X, and a component force
F2r in the radial direction R. Namely, a reaction force from
the O-ring 14 acts on the lower cover 20 in both the axial
direction X and the radial direction R.
[0074] Moreover, a reaction force F1r in the radial
direction R from the O-ring 14 acts on the outer peripheral
face 12D of the housing 12. A reaction force F1x in the
axial direction X from the O-ring 14 acts on the upper face
12B of the housing 12. Namely, a reaction force from the
O-ring 14 acts on the housing 12 in both the axial direction
X and the radial direction R.
[0075] The O-ring 14 is accordingly sandwiched re-
spectively pressed by the housing 12 and the lower cover
20 in the axial direction X and the radial direction R.
[0076] In the present exemplary embodiment, similarly
to in the first exemplary embodiment, relative movement
between the lower cover 20 and the housing 12 is sup-
pressed in both the axial direction X and the radial direc-
tion R. This means that even if vibration develops due to
rotation of the motor 16, contact noise is suppressed from
being generated from these portions of the snap fitting 22.
[0077] Other portions are similar to the first exemplary
embodiment and so explanation thereof will be omitted.

Other Exemplary Embodiments

[0078] Although examples of exemplary embodiments
of the present disclosure have been described above, the
exemplary embodiment of the present disclosure are not
limited thereto, and obviously various other modifications
may be implemented thereto within a scope not departing
from the spirit of the present disclosure.
[0079] In the examples described above, the seating
section 40 is configured as a pressing section that
presses the O-ring 14 in the axial direction and the radial
direction of the rotary impeller 51 over all circumferential
direction regions. Namely, the seating section 40 in-
cludes the pressing section that presses the O-ring 14
in the axial direction and the radial direction of the rotary
impeller 51 over all circumferential direction regions
thereof. However, the seating section 40 is not limited
to a configuration including the pressing section over all
circumferential direction regions around the rotation di-
rection of the rotary impeller 51. As another example, the
seating section 40 may be configured including pressing
sections that press the O-ring 14 in the axial direction and
the radial direction of the rotary impeller 51 at two or more
locations (plural locations) in the circumferential direction
around the rotation direction of the rotary impeller 51, as
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illustrated in Fig. 3, Fig. 4, Fig. 5, Fig. 6, and Fig. 7. The
pressing sections provided at plural locations are pre-
ferably placed separated from each other in the circum-
ferential direction so as to enable the lower cover 20 to be
placed stably with respect to the housing 12. The press-
ing sections provided at the plural locations are, for
example, placed separated from each other equally
spaced (equal angle spacings) in the circumferential
direction. A configuration may be adopted in which the
O-ring 14 is sandwiched in the radial direction R between
two circumferential direction adjacent pressing sections
by the seating section 40 pressing the O-ring 14 in the
radial direction R of the rotary impeller 51.
[0080] In such a configuration in which the seating
section 40 is configured including pressing sections at
plural locations in the circumferential direction around the
rotation direction of the rotary impeller 51 too, the O-ring
14 is sandwiched in the radial direction R over all circum-
ferential direction regions, and so waterproofing is per-
formed by the O-ring 14 between the housing 12 and the
lower cover 20.
[0081] In cases in which a configuration is adopted in
which there are pressing sections provided at plural
locations, respective positions of the plural pressing sec-
tions, and the respective sizes (circumferential direction
lengths) of the plural pressing sections, are set to posi-
tions and sizes that enable the lower cover 20 to be
stabilized with respect to the housing 12. The respective
sizes (circumferential direction lengths) of the plural
pressing sections are not limited to being the same as
each other. The respective lengths thereof may also be
different.
[0082] In cases in which there is a single pressing
section, there is no limitation to the pressing section being
formed in a ring shape around the entire seating section
40. The pressing section may, for example, be configured
with a C-shape on plan view. In cases in which the
number of pressing sections is one, the position and size
(circumferential direction length) of the single pressing
section is set to a placement and size capable of stabiliz-
ing the lower cover 20 with respect to the housing 12.
[0083] The entire content of the disclosure of Japanese
Patent Application No. 2022‑91050 filed on June 3, 2022
is incorporated by reference in the present specification.
[0084] All publications, patent applications and tech-
nical standards mentioned in the present specification
are incorporated by reference in the present specification
to the same extent as if each individual publication, patent
application, or technical standard was specifically and
individually indicated to be incorporated by reference.

Claims

1. A drain pump, comprising:

a rotary impeller;
a cover;

a housing that together with the cover configures
a pump chamber to house the rotary impeller,
and that is joined in an axial direction of the
rotary impeller to the cover by a snap fitting;
a ring-shaped seal component; and
a seating section that is disposed further out
than the pump chamber in a radial direction of
the rotary impeller, that is configured from the
cover and the housing, and that seats the ring-
shaped seal component,
wherein the seating section includes a pressing
section that presses the seal component in the
axial direction and the radial direction.

2. The drain pump of claim 1, wherein the pressing
section is provided at a plurality of locations in a
circumferential direction around a rotation direction
of the rotary impeller.

3. The drain pump of claim 1, wherein the pressing
section is provided over all circumferential direction
regions around a rotation direction of the rotary im-
peller.

4. The drain pump of any one of claim 1 to claim 3,
wherein at least one of a portion of the cover con-
figuring the pressing section or a portion of the
housing configuring the pressing section includes
a conical surface.

5. The drain pump of claim 4, wherein:

the portion of the cover configuring the pressing
section includes an outer peripheral face along
the axial direction, and a lower face intersecting
with the axial direction;
the portion of the housing configuring the press-
ing section includes an inner conical surface that
faces the outer peripheral face and the lower
face; and
the seal component is abutted against the outer
peripheral face, the lower face, and the inner
conical surface.

6. The drain pump of claim 4, wherein:

the portion of the housing configuring the press-
ing section includes an inner peripheral face
along the axial direction, and an upper face
intersecting with the axial direction;
the portion of the cover configuring the pressing
section includes an outer conical surface that
faces the inner peripheral face and the upper
face; and
the seal component is abutted against the inner
peripheral face, the upper face, and the outer
conical surface.
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7. The drain pump of any one of claim 1 to claim 3,
wherein:

the portion of the cover configuring the pressing
section includes an outer peripheral face along
the axial direction, and a lower face intersecting
with the axial direction;
the portion of the housing configuring the press-
ing section includes an inner peripheral face
along the axial direction and an upper face inter-
secting with the axial direction; and
the seal component is formed with a cross
shaped cross-section and is abutted against
the outer peripheral face, the lower face, the
inner peripheral face, and the upper face.

8. The drain pump of any one of claim 1 to claim 3,
wherein:

the portion of the cover configuring the pressing
section includes an outer peripheral face along
the axial direction, and a lower face intersecting
with the axial direction;
the portion of the housing configuring the press-
ing section includes an inner peripheral face
having an axial direction dimension smaller than
the outer peripheral face along the axial direc-
tion, and an upper face intersecting with the axial
direction;
the seal component is abutted against the outer
peripheral face, the lower face, the inner periph-
eral face, and the upper face; and
a space to accommodate deformation of the
seal component due to expansion is provided
between the cover and the housing.
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