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(54) PUMP

(57) A pump includes: a motor unit; an impeller that
moves liquid upon receiving output from the motor unit; a
casing having a fluid passage therein through which the
liquid flows, and accommodating the impeller in an ac-
commodation space; and a frame connecting the motor
unit and the casing. The motor unit includes: a stator; a
rotor to which a shaft portion is fixed, the rotor being
rotatably provided, the shaft portion being connected to
the impeller; a motor case housing the stator and the
rotor, with the stator fixed to inside of the motor case; a
bearing supporting the shaft portion in such a manner as
to allow the shaft portion to be rotated; and a bracket
made of resin and provided on an upper portion of the
frame and supporting the bearing. The bracket has a fit
portion that is formed at an outer circumferential surface
of the outer circumferential wall and that is brought into
contact with and fitted to an inner circumferential surface
of a portionof the motor case that is formed in the shape of
the circular cylinder and an inner circumferential surface
of a portion of the frame that is formed in the shape of the
circular cylinder. A fitted portion between the bracket and
the motor case and a fitted portion between the bracket
and the frame are provided on the same circular cylinder.
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Description

Technical Field

[0001] The present disclosure relates to a pump, and in
particular, to an attachment structure for a motor unit for
use in the pump and a frame that is a component of the
pump.

Background Art

[0002] An existing pump for use in water supply in-
cludes a motor unit that is a driving unit and a casing that
is a water supply unit, and the motor unit and the casing
are formed separately from each other and assembled
together. In the pump, the motor unit and the casing are
connected by a frame. At the time of assembly, the pump
is assembled in consideration of the concentricity be-
tween the motor unit and the frame such that the degree
of misalignment between the centers of the motor unit
and the frame be minimized by the frame. It should be
noted that the concentricity is related to the degree of
misalignment between the centers of two components.
[0003] In some cases, the motor unit employs a resin
bracket as a bearing housing to prevent electrolytic cor-
rosion of a bearing. For example, in a proposed pump, a
plurality of downward projections are arranged at a resin
bracket in a circumferential direction around a rotor shaft,
and are fitted to a frame, thereby reducing the degree of
misalignment between the center of a motor unit and that
of a casing (see, for example, Patent Literature 1). In the
pump of Patent Literature 1, shaft alignment between the
motor unit and the frame is performed by the projections
formed at the resin bracket. The resin bracket of the pump
of Patent Literature 1 is supported by a sheet metal
bracket that is a sheet metal component having holes
through which the projections formed on the resin bracket
extend. In the pump of Patent Literature 1, a motor load is
supported by a sheet metal bracket, thereby ensuring a
strength required to receive a load of a component of the
motor unit.

Citation List

Patent Literature

[0004] Patent Literature 1: International Publication
No. 2021/205607

Summary of Invention

Technical Problem

[0005] The pump of Patent Literature 1 needs two
brackets, that is, the resin bracket and the sheet metal
bracket, in order to attach the motor unit to the frame, and
since such plural brackets are provided, the manufactur-
ing process may be complicated. Therefore, it is neces-

sary for the pump of Patent Literature 1 that the number of
components to be used is reduced while ensuring con-
centricity between the motor unit and the frame and the
manufacturing process is simplified.
[0006] The present disclosure is applied to solve such
a problem as described above, and relates to a pump that
includes a smaller number of components while ensuring
an appropriate concentricity between a motor unit and a
frame and that is manufactured by simplified processes.

Solution to Problem

[0007] A pump according to an embodiment of the
present disclosure includes: a motor unit serving as a
driving unit; an impeller configured to rotate liquid upon
receiving output from the motor unit and move the liquid
by applying a centrifugal force to the liquid; a casing
having a fluid passage therein that has a suction inlet
at one end of the flow passage and a discharge outlet at
an other end of the flow passage and through which the
liquid flows, the casing having an accommodation space
that is provided in part of the fluid passage and in which
the impeller is accommodated; and a frame having a
portion formed in the shape of a circular cylinder, the
frame being provided between the motor unit and the
casing in an axial direction of the motor unit and connect-
ing the motor unit and the casing. The motor unit includes:
a stator formed in the shape of a circular cylinder; a rotor
to which a shaft portion is fixed, the rotor being rotatably
provided in a hollow portion of the stator, the shaft portion
being connected to the impeller; a motor case having a
portion formed in the shape of a circular cylinder, the
motor case housing the stator and the rotor, with the
stator fixed to inside of the motor case; a bearing support-
ing the shaft portion in such a manner as to allow the shaft
portion to be rotated; and a bracket made of resin and
formed in the shape of a circular cylinder having a bottom,
the bracket including an outer circumferential wall that
forms a cylindrical wall and a bottom portion that forms a
bottom wall, the bracket being provided on an upper
portion of the frame and supporting the bearing in an
axial direction of the shaft portion. The bracket has a fit
portion that is formed at an outer circumferential surface
of the outer circumferential wall and that is brought into
contact with and fitted to an inner circumferential surface
of the portion of the motor case that is formed in the shape
of the circular cylinder and an inner circumferential sur-
face of the portion of the frame that is formed in the shape
of the circular cylinder. A fitted portion between the brack-
et and the motor case and a fitted portion between the
bracket and the frame are provided on the same circular
cylinder, with the fit portion fitted to the motor case and the
frame.
[0008] A pump according to another embodiment of
the present disclosure includes: a motor unit serving as a
driving unit; an impeller configured to rotate liquid upon
receiving output from the motor unit and move the liquid
by applying a centrifugal force to the liquid; and a casing
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having a fluid passage therein that has a suction inlet at
one end of the fluid passage and a discharge outlet at an
other end of the fluid passage and through which the
liquid flows, the casing having an accommodation space
that is provided in part of the fluid passage and in which
the impeller is accommodated. The motor unit includes: a
stator formed in the shape of a circular cylinder; a rotor to
which a shaft portion is fixed, the rotor being rotatably
provided in a hollow portion of the stator, the shaft portion
being connected to the impeller; a motor case having a
portion formed in the shape of a circular cylinder the
motor case housing the stator and the rotor, with the
stator fixed to inside of the motor case; a bearing support-
ing the shaft portion in such a manner as to allow the shaft
portion to be rotated; and a bracket frame made of resin,
supporting the bearing in an axial direction of the shaft
portion, and connecting the motor unit and the casing.
The bracket frame has, at an outer circumferential sur-
face of an outer circumferential wall, a fit portion that is
brought into contact with and fitted to an inner circumfer-
ential surface of the portion of the motor case that is
formed in the shape of the circular cylinder.

Advantageous Effects of Invention

[0009] The pump according to each of the embodi-
ments of the present disclosure includes: the frame hav-
ing a portion formed in a circular cylindrical shape and
connecting the motor unit and the casing; and the bracket
made of resin, provided on the upper portion of the frame,
and configured to support the bearing in the axial direc-
tion of the shaft portion. The bracket has, on the outer
circumferential surface of the external wall, the fit portion
that is brought into contact with and fitted to the inner
circumferential surface of the portion of the motor case
that is formed in the shape of the circular cylinder and the
inner circumferential surface of the portion of the frame
that is formed in the shape of the circular cylinder. The
pump is provided such that the fitted portion between the
bracket and the motor case and the fitted portion between
the bracket and the frame are located on the same
circular cylinder, with the fit portion fitted to the motor
case and the frame. In the pump, since shaft alignment
between the motor caser and the frame is performed on
the same circular cylinder by the fit portion of the bracket
made of resin, it is possible to reduce the degree of
misalignment between the centers of the motor unit
and the frame. Furthermore, since the bracket is provided
on the upper portion of the frame, a sufficient strength of
the bracket 18 can be ensured by the frame. It is therefore
possible to reduce the number of components to be used,
while ensuring the concentricity between the motor unit
and the frame, and to simplify the manufacturing pro-
cesses.

Brief Description of Drawings

[0010]

[Fig. 1] Fig. 1 is a conceptual diagram illustrating the
inside of a pump according to Embodiment 1.
[Fig. 2] Fig. 2 is a bottom view of a motor case in the
pump according to Embodiment 1.
[Fig. 3] Fig. 3 is a sectional view of the motor case in
the pump according to Embodiment 1.
[Fig. 4] Fig. 4 is a top view of a frame in the pump
according to Embodiment 1.
[Fig. 5] Fig. 5 is a sectional view of the frame in the
pump according to Embodiment 1.
[Fig. 6] Fig. 6 is a top view of a bracket according to
Embodiment 1.
[Fig. 7] Fig. 7 is a sectional view of the bracket
according to Embodiment 1.
[Fig. 8] Fig. 8 is a top view of a bracket according to
Embodiment 2.
[Fig. 9] Fig. 9 is a sectional view of the bracket
according to Embodiment 2.
[Fig. 10] Fig. 10 is a top view of a frame in the pump
according to Embodiment 2.
[Fig. 11] Fig. 11 is a sectional view of a bracket frame
according to Embodiment 3.

Description of Embodiments

[0011] The embodiments will be described, for exam-
ple, with reference to the drawings. The configurations of
components described in the specification are each
merely an example, and those descriptions are not limit-
ing. In figures including Fig. 1 that will be referred to,
relative relationships in dimension between components,
the shapes of the components, or other features of the
components may be different from actual ones. Further-
more, in each of the figures, components that are the
same as those in a previous figure or previous figures are
denoted by the same reference signs, and the same is
true of the entire text of the specification. In addition, in
order that the embodiments be easily understood, terms
indicating directions or orientations are used as appro-
priate, and are used as a matter of convenience for
explanation, but do not define the locations, directions
or orientations of devices, tools, components, etc. The
terms indicating the directions or orientations are, for
example, "upper", "lower", "right", "left", "forward", "back-
ward", "front", and "back".

Embodiment 1

Configuration of Pump 100

[0012] Fig. 1 is a conceptual diagram illustrating the
inside of a pump 100 according to Embodiment 1. The
pump 100 is an apparatus configured to transfer liquid
such as water, and is used, for example, to circulate the
liquid. The pump 100 is, for example, a circulating pump
and is a line pump in which a suction inlet 34 and a
discharge outlet 35, which will be described later, are
aligned with pipes in a straight line.
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[0013] The pump 100 includes a motor unit 10 serving
as a driving unit and an impeller 20 configured to rotate
the liquid upon receiving output from the motor unit 10
and move the liquid by giving a centrifugal force to the
liquid. Furthermore, the pump 100 also includes a casing
30 and a frame 40. In the casing 30, the impeller 20 is
accommodated and a fluid passage 38 is formed. The
frame 40 connects the motor unit 10 and the casing 30.
The pump 100 may also be referred to as "water pump".

Motor Unit 10

[0014] The motor unit 10 is a driving unit of the pump
100, and drives the impeller 20 to rotate it and causes it to
transfer the liquid. The motor unit 10 includes a rotor 11
that is rotated to give motive power to the impeller 20 via a
shaft portion 15 and a stator 12 that produces a force that
causes the rotor 11 to rotate.
[0015] Furthermore, the motor unit 10 includes a motor
case 13 and the shaft portion 15. The motor case 13
houses the rotor 11 and the stator 12, and the shaft
portion 15 is fixed to the rotor 11. In addition, the motor
unit 10 includes a bearing 16 provided to receive a load of
the rotor 11 and support the shaft portion 15 and a bracket
18 having a housing portion 183 (see Fig. 6) provided to
receive the bearing 16.
[0016] The stator 12 is formed in the shape of a ring as
seen from an axial direction of the shaft portion 15. The
stator 12 is also formed in the shape of a hollow circular
cylinder, and the rotor 11 is rotatably provided in a hollow
portion of the stator 12. The stator 12 is fixed to the inside
of the motor case 13. The motor unit 10 is configured such
that the rotor 11 is rotated by a magnetic action that is
produced when electric power supplied from an external
power supply is supplied to a wound coil that forms the
stator 12. To the rotor 11, the shaft portion 15, which is
connected to the impeller 20, is fixed.
[0017] Fig. 2 is a bottomview of the motor case 13 in the
pump 100 according to Embodiment 1. Fig. 3 is a sec-
tional view of the motor case 13 in the pump 100 accord-
ing to Embodiment 1. Fig. 3 is a sectional view of the
motor case 13 that is taken along line A-A in Fig. 2. The
motor case 13 forms an outer shell of the motor unit 10.
The motor case 13 has a case circular cylindrical portion
13b that is a portion formed in the shape of a circular
cylinder, and houses the stator 12 and the rotor 11, with
the stator 12 fixed to the inside of the motor case 13. The
motor case 13 is formed in the shape of a cylinder. An
inner circumferential surface 13c of the case circular
cylindrical portion 13b is brought into contact with and
fitted to a fit portion 18c of the bracket 18.
[0018] The motor case 13 has motor-side engagement
portions 13a that project outward in the radial direction of
the motor case 13 from an outer surface of the case
circular cylindrical portion 13b. The motor-side engage-
ment portions 13a are engaged with respective frame-
side engagement portion 41a (see Fig. 10) of the frame
40, and the motor-side engagement portion 13a and the

frame-side engagement portion 41a are fastened to-
gether by fastening tools such as bolts.
[0019] As illustrated in Fig. 1, the shaft portion 15 is a
rod-shaped or pillar-shaped element. The shaft portion
15 is fixed to the rotor 11 such that at a central portion of
the rotor 11, the shaft portion 15 penetrates the rotor 11 in
the axial direction of the shaft portion 15. The shaft
portion 15 is fixed to the rotor 11 such that an upper part
of the shaft portion 15 is inserted in the rotor 11. The shaft
portion 15 is fixed to the impeller 20 such that a lower part
of the shaft portion 15 is connected to the impeller 20. The
shaft portion 15 is rotated by rotation of the rotor 11. The
shaft portion 15 transmits a rotatory power of the rotor 11
to the impeller 20, thereby causing the impeller 20 to
rotate.
[0020] The bearing 16 is a ring-shaped element pro-
vided around the shaft portion 15. The bearing 16 is, for
example, a ball bearing and supports the shaft portion 15
such that the shaft portion 15 is rotatable. The bearing 16
is provided between the rotor 11 and the bracket 18 in the
axial direction of the shaft portion 15. The shaft portion 15
has a projecting part 15a that is provided above the
bearing 16. The projecting part 15a of the shaft portion
15 is a flange-shaped portion that projects in the radial
direction of the shaft portion 15. The bearing 16 is pro-
vided on an upper part of a bottom portion 18b of the
bracket 18, which will be described later.
[0021] The bracket 18 is formed in the shape of a
column, and supports the bearing 16 in the axial direction
of the shaft portion 15. The bracket 18 is made of resin.
The bracket 18 is provided on an upper portion of the
frame 40. The bracket 18 is fastened to the frame 40 such
that a bottom surface of the bracket 18 is located on an
upper surface of the frame 40. The bracket 18 is provided
in a lower part of the motor unit 10, that is, part of the motor
unit 10 at which the casing 30 and the frame 40 are
located. A configuration of the bracket 18 will be de-
scribed in detail later.

Impeller 20

[0022] The impeller 20 is accommodated in an accom-
modation space 31 of the casing 30, which will be de-
scribed later, and has a plurality of blade portions 21. The
blade portions 21 extend in the radial direction with
reference to the shaft portion 15 as seen in the axial
direction of the shaft portion 15. The blade portions 21 are
plate-shaped elements and are formed, for example, in
the shape of an arc as seen in the axial direction of the
shaft portion 15. The blade portions 21 are not limited to
the blade portions formed in the shape of an arc but may
be formed in other shapes such as linear shapes as seen
in the axial direction of the shaft portion 15.
[0023] The impeller 20 is configured such that the liquid
is sucked into the impeller 20 through a blade inlet 22
formed in a central part of the impeller 20 and the liquid is
discharged through an outer slit 23 by a centrifugal force
that is generated by rotation of the impeller 20. The blade
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inlet 22 is an opening formed in the impeller 20, faces an
inlet 31a of the casing 30, and communicates with an
inlet-side tube portion 32 of the casing 30. When being
rotated, the impeller 20 applies a pressure to liquid that
flows through the accommodation space 31. In this case,
the liquid in the accommodation space 31 flows therein
while rotating, and is sent to the discharge outlet 35.

Casing 30

[0024] The casing 30 is hollow, and the liquid flows in
the casing 30. The casing 30 forms a flow passage for the
liquid between a pipe (not illustrated) connected to the
casing 30 and another pipe (not illustrated) connected to
the casing 30. In this flow passage in the casing 30, the
liquid, such as water, is sent from the first pipe to the
second pipe when being given a pressure by the impeller
20.
[0025] The casing 30 is provided with the accommoda-
tion space 31, the inlet-side tube portion 32, an outlet-
side tube portion 33, the suction inlet 34, and the dis-
charge outlet 35. Furthermore, the casing 30 includes an
inlet-side connection portion 36 and an outlet-side con-
nection portion 37. The casing 30 has the fluid passage
38, which has the suction inlet 34 at one end of the fluid
passage 38 and the discharge outlet 35 at the other end of
the fluid passage 38, and through which the liquid flows.
The impeller 20 is accommodated in the accommodation
space 31 that is formed in part of the fluid passage 38.
The fluid passage 38 inlcudes the accommodation space
31, the inlet-side tube portion 32, the outlet-side tube
portion 33, the suction inlet 34, and the discharge outlet
35.
[0026] The accommodation space 31 is provided in the
casing 30 and accommodates the impeller 20. The ac-
commodation space 31 is a pillared space, and has an
inlet 31a formed in its lower side and an outlet 31b formed
in its side. As seen in the axial direction of the shaft portion
15, the side of the accommodation space 31 is formed in
the shape of, for example, part of a spiral that winds
outward from the center.
[0027] The side where the inlet 31a is provided as an
opening is opposite to a side where the motor unit 10 is
located. The inlet 31a is an inlet through which the liquid
flows from the inlet-side tube portion 32 into the accom-
modation space 31, and is an end of the inlet-side tube
portion 32 through which the liquid flows out of the inlet-
side tube portion 32. The inlet 31a is formed in such a
manner as to face part of the impeller 20 in which the
blade inlet 22 is formed.
[0028] The inlet-side tube portion 32 is a portion that
forms a conduit between the suction inlet 34 and the inlet
31a of the accommodation space 31. The suction inlet 34
is formed at one end of the inlet-side tube portion 32, and
the inlet 31a of the accommodation space 31 is formed at
the other end of the inlet-side tube portion 32. The inlet-
side tube portion 32 is configured such that an axial
direction of part of the inlet-side tube portion 32 that

adjoins the inlet 31a is a direction along the shaft portion
15 and an axial direction of part of the inlet-side tube
portion 32 that adjoins the suction inlet 34 is a radial
direction of the shaft portion 15. That is, the inlet-side tube
portion 32 is formed such that its tube axis is curved.
[0029] The suction inlet 34 is an opening provided in a
side surface of the casing 30. The suction inlet 34 com-
municates with the accommodation space 31 through the
inlet-side tube portion 32. The liquid that flows through
the first pipe flows into the inlet-side tube portion 32
through the suction inlet 34, passes through the inlet-
side tube portion 32, and flows into the accommodation
space 31.
[0030] The outlet 31b is an opening provided apart
from the shaft portion 15 in the radial direction. The outlet
31b is an outlet through which the liquid flows out from the
accommodation space 31 into the outlet-side tube por-
tion 33, and is an end of the outlet-side tube portion 33
through which the liquid flows into the outlet-side tube
portion 33. The outlet 31b is formed to face part of the
impeller 20 in which the slit 23 is formed.
[0031] The outlet-side tube portion 33 is a portion that
forms a conduit between the discharge outlet 35 and the
outlet 31b of the accommodation space 31. The dis-
charge outlet 35 is formed at one end of the outlet-side
tube portion 33, and the outlet 31b of the accommodation
space 31 is formed at the other end of the outlet-side tube
portion 33. The outlet-side tube portion 33 extends in the
radial direction of the shaft portion 15.
[0032] The discharge outlet 35 is an opening provided
in a side surface of the casing 30. The discharge outlet 35
communicates with the accommodation space 31
through the outlet-side tube portion 33. The liquid that
flows out from the accommodation space 31 flows into
the outlet-side tube portion 33 and flows into the other
pipe through the discharge outlet 35.
[0033] The discharge outlet 35 is an opening provided
in a side surface of the casing 30 that is located opposite
to the suction inlet 34 with reference to the accommoda-
tion space 31. It should be noted that the configuration of
the casing 30 is not limited to a configuration in which the
discharge outlet 35 and the suction inlet 34 are formed in
opposite side surfaces. It suffices that the casing 30 is
formed such that as seen in the axial direction of the shaft
portion 15, the discharge outlet 35 and the suction inlet 34
are located apart from the shaft portion 15 in the radial
direction.
[0034] The inlet-side connection portion 36 is a portion
formed in the shape of a flange at the suction inlet 34. The
above one pipe through which the liquid flows into the
casing 30 is connected to the inlet-side connection por-
tion 36. The outlet-side connection portion 37 is a portion
formed in the shape of a flange at the discharge outlet 35.
The above other pipe through which the liquid flows after
flowing out from the casing 30 is connected to the outlet-
side connection portion 37. The inlet-side connection
portion 36 and the outlet-side connection portion 37 form
side surfaces of the casing 30.
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Frame 40

[0035] Fig. 4 is a top view of the frame 40 in the pump
100 according to Embodiment 1. Fig. 5 is a sectional view
of the frame 40 in the pump 100 according to Embodi-
ment 1. To be more specific, Fig. 5 is a sectional view of
the frame 40 that is taken along line B-B in Fig. 4. The
frame 40 will be described with reference to Figs.1, 4, and
5.
[0036] The frame 40 is a column-shaped element that
extends in the axial direction of the shaft portion 15. The
frame 40 is partially formed in the shape of a circular
cylinder, is provided between the motor unit 10 and the
casing in an axial direction of the motor unit 10, and
connects the motor unit 10 and the casing 30. The frame
40 is provided on an upper part of the casing 30. The
frame 40 connects the lower part of the motor unit 10 and
the upper part of the casing 30. A lower part of the frame
40 is fastened to the upper part of the casing 30 by
fastening tools such as bolts. An upper part of the frame
40 is fastened to the motor case 13 by fastening tools
such as bolts.
[0037] At the upper part of the frame 40, an upper ring-
shaped portion 41 and an engagement portion 42 are
formed. The upper ring-shaped portion 41 is formed in the
shape of a flange, and extends in the radial direction as
seen in the axial direction of the shaft portion 15. The
upper ring-shaped portion 41 is formed, for example, in
the shape of a ring.
[0038] The upper ring-shaped portion 41 has a circular
cylindrical portion 41b that projects toward the motor unit
10 along an outer circumferential edge of the upper ring-
shaped portion 41. The circular cylindrical portion 41b is
formed in the shape of a circular cylinder formed at the
upper part of the frame 40. The circular cylindrical portion
41b has an inner circumferential surface 40c that is
brought into contact with the fit portion 18c that is formed
on an outer circumferential surface of the projecting part
182, which will be described later.
[0039] At the upper ring-shaped portion 41, the pro-
jecting part 182 of the bracket 18, which will be described
later, is provided. At the upper ring-shaped portion 41, the
frame-side engagement portions 41a are formed in such
a manner as to project outward in the radial direction. The
frame-side engagement portion 41a are engaged with
the motor-side engagement portions 13a of the motor
case 13, and the frame-side engagement portions 41a
and the motor-side engagement portions 13a are fas-
tened together by the fastening tools such as bolts.
[0040] At the lower part of the frame 40, a lower ring-
shaped portion 43 and a lower engagement portion 44
are formed. The lower ring-shaped portion 43 is formed in
the shape of a flange, and extends in the radial direction
as seen in the axial direction of the shaft portion 15. The
lower ring-shaped portion 43 is formed, for example, in
the shape of a ring. The lower ring-shaped portion 43 is
engaged with the upper part of the casing 30, and the
lower ring-shaped portion 43 and the casing 30 are

fastened together by fastening tools such as bolts. The
lower engagement portion 44 is formed in the shape of a
cylinder and located at a lower position than the lower
ring-shaped portion 43. The lower engagement portion
44 is inserted into an opening formed in the casing 30 and
fitted into the casing 30.
[0041] The engagement portion 42 is an upper surface
portion of the frame 40 that is recessed toward the casing
30. The engagement portion 42 forms a step with refer-
ence to the upper ring-shaped portion 41. At the engage-
ment portion 42, the bottom portion 18b of the bracket 18,
which will be described later, is provided.
[0042] In a central part of the frame 40, a frame shaft
hole 45 is formed. The frame shaft hole 45 forms a
through hole that extends in the axial direction of the
shaft portion 15. An opening diameter of the frame shaft
hole 45 is larger than a diameter of the shaft portion 15 of
the rotor 11. In the pump 100, the shaft portion 15 of the
rotor 11 is inserted into the frame shaft hole 45 and
extends through the frame 40.
[0043] In the upper surface of the frame 40, screw
holes 40d are formed. In the pump 100, the bracket 18
and the frame 40 are fastened together by fastening tools
46 inserted in fastener holes 187 (see Fig. 6) of the
bracket 18 and the screw holes 40d.

Details of Bracket 18

[0044] Fig. 6 is a top view of the bracket 18 according to
Embodiment 1. Fig. 7 is a sectional view of the bracket 18
according to Embodiment 1. To be more specific, Fig. 7 is
a sectional view of the bracket 18 that is taken along line
C-C in Fig. 6. The bracket 18 will be described with
reference to Figs. 1 to 7.
[0045] The bracket 18 supports the shaft portion 15
and the rotor 11 through the bearing 16. The bracket 18 is
used to ensure concentricity between the motor unit 10
and part of the casing 30 that forms the accommodation
space 31. The bracket 18 is formed in the shape of a
circular cylinder having a bottom and includes an outer
circumferential wall 18a that forms a cylindrical side wall
and the bottom portion 18b that forms a disc-shaped
bottom wall.
[0046] The bracket 18 has the fit portion 18c at an outer
circumferential surface of the outer circumferential wall
18a. The fit portion 18c is configured to perform shaft
alignment between the stator 12 of the motor unit 10 and
the frame 40. The fit portion 18c is part of the pump 100
that is fitted to the motor case 13 and the frame 40. The fit
portion 18c forms part of an outer circumferential surface
of the bracket 18 and is brought into contact withand fitted
to an inner circumferential surface 13c (see Figs. 2 and 3)
of the part of the motor case 13 that is formed in the shape
of a circular cylinder and an inner circumferential surface
40c (see Figs. 4 and 5) of part of the frame 40 that is
formed in the shape of a circular cylinder.
[0047] The pump 100 is provided such that in a state in
which a fitted portion between the bracket 18 and the
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motor case 13 and a fitted portion between the bracket 18
and the frame 40 are located on the same circular cylin-
der, with the fit portion 18c fitted to the motor case 13 and
the frame 40. That is, the pump 100 is formed such that a
circular cylindrical surface on which the fitted portion
between the bracket 18 and the motor case 13 is located
and a circular cylindrical surface on which the fitted
portion between the bracket 18 and the frame 40 are
located on the same circular cylinder.
[0048] The bracket 18 of Embodiment 1 has a body
part 181 formed in the shape of a column and the project-
ing part 182 that projects outward from the body part 181.
The body part 181 has a circumferential wall 181a and the
bottom portion 18b and is formed in the shape of a circular
cylinder having a bottom. The circumferential wall 181a
forms an outer circumferential surface of the body part
181 that is formed in the shape of a column, and the
bottom portion 18b forms a bottom surface of the body
part 181 formed in the shape of a column. The circumfer-
ential wall 181a and the projecting part 182 form the outer
circumferential wall 18a of the bracket 18.
[0049] The body part 181 has the housing portion 183.
The housing portion 183 is a recessed portion in the body
part 181 in the axial direction of the shaft portion 15. The
housing portion 183 is formed at a surface at which the
motor unit 10 is located in the pump 100. The housing
portion 183 is formed in a central portion of the body part
181 as seen in the axial direction of the shaft portion 15.
[0050] In the housing portion 183, the shaft portion 15
and the bearing 16 are provided. The housing portion 183
receives the bearing 16 provided and supports the bear-
ing 16.
[0051] The bracket 18 has a shaft hole 186 formed
therein. The shaft hole 186 forms a through hole extend-
ing in the axial direction of the shaft portion 15. The shaft
hole 186 is formed in a center section of the body part
181. The shaft hole 186 is formed in the bottom portion
18b of the housing portion 183. An opening diameter of
the shaft hole 186 is larger than the diameter of the shaft
portion 15 of the rotor 11. In the pump 100, the shaft
portion 15 of the rotor 11 is inserted into the shaft hole 186
and extends through the bottom portion 18b.
[0052] The projecting part 182 is formed to project
outward from an outer circumferential surface of the
circumferential wall 181a. The projecting part 182 is
formed to extend from the central portion of the body
part 181 in the radial direction as seen in the axial direc-
tion of the shaft portion 15. The projecting part 182 is
formed in the shape of a circular ring as seen in the axial
direction of the shaft portion 15. The projecting part 182 is
formed in the shape of a circular cylinder. The bracket 18
of Embodiment 1 has the fit portion 18c that is formed at a
distal end portion of the projecting part 182 in a direction
in which the projecting part 182 projects, that is, at the
outer circumferential surface of the projecting part 182.
[0053] In the bottom portion 18b of the housing portion
183, the fastener holes 187 are formed. The fastener
holes 187 forms through holes that extend in the axial

direction of the shaft portion 15. The fastener holes 187,
through which the fastening tools 46 such as screws (see
Fig. 1) are inserted, are used to cause the bracket 18 and
the frame 40 to be fastened together. Although the brack-
et 18 as illustrated in Fig. 6 has four fastener holes 187,
the number of fastener holes 187 is not limited to 4 but
may be smaller than or equal to 3 or may be larger than or
equal to 5.

Operation of Pump 100

[0054] Operation of the pump 100 will be described. In
the pump 100, the motor unit 10 drives the rotor 11 to
rotate it, and when the rotor 11 rotates, the impeller 20,
which is connected to the shaft portion 15, is rotated. The
casing 30 has the suction inlet 34 formed at one end of a
refrigerant flow passage formed in the casing 30 and the
discharge outlet 35 formed at the other end of the refrig-
erant flow passage. In the pump 100, when the impeller
20 rotates, liquid in the pump 100 is caused to flow from
the suction inlet 34 to the discharge outlet 35, thereby
transferring the liquid in the casing 20.
[0055] In this case, liquid that flows from a pipe con-
nected to the inlet-side connection portion 36 passes
through the suction inlet 34, and then flows in the inlet-
side tube portion 32. The liquid that has flowed in the inlet-
side tube portion 32 passes through the inlet 31a and
flows into the accommodation space 31. The liquid that
has flowed into the accommodation space 31 passes
through the blade inlet 22 of the impeller 20 and is given a
centrifugal force by rotation of the impeller 20. Then, the
liquid that has been given the centrifugal force is dis-
charged from the slit 23 of the impeller 20, flows along a
spiral-shaped inner side of the accommodation space 31,
passes through the outlet 31b, and flows into the outlet-
side tube portion 33. The liquid that has flowed into the
outlet-side tube portion 33 passes through the discharge
outlet 35 and is discharged to a pipe connected to the
outlet-side connection portion 37.
[0056] In operation of the pump 100, when the space
between the impeller 20 and the casing 30 is large,
pressured water from a discharge side leaks toward a
suction side and causes deterioration of the performance
of the pump, and it is therefore preferable that the space
between the impeller 20 and the casing 30 be reduced. It
is possible to reduce the space between the impeller 20
and the casing 30 by reducing the degree of misalign-
ment between the center of the motor unit 10 and that of
the casing 30, as the impeller 20 is mounted in the motor
unit 10. In order that the degree of misalignment between
the centers of the motor unit 10 and the casing 30 be
reduced, it is conceivable that the degree of misalign-
ment between the centers of the motor unit 10 and the
frame 40 can be reduced, as the motor unit 10 and the
casing 30 are connected to each other by the frame 40.
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Advantages of Pump 100

[0057] A pump 100 includes the frame 40 having a
portion formed in the shape of a circular cylinder and
connecting the motor unit 10 with the casing 30. Further-
more, the pump 100 includes the bracket 18 made of
resin, formed in the shape of a circular cylinder having a
bottom, provided on the upper portion of the frame 40,
and supports the bearing 16 in the axial direction of the
shaft portion 15. The bracket 18 includes the outer cir-
cumferential wall 18a that forms a cylindrical wall and the
bottom portion 18b that forms a bottom wall. The bracket
18 has, at the outer circumferential surface of the outer
circumferential wall 18a, the fit portion 18c that is brought
into contact with and fitted to the inner circumferential
surface 13c of the portion of the motor case 13 that is
formed in the shape of a circular cylinder and the inner
circumferential surface 40c of the portion of the frame
40that is formed in the shape of a circular cylinder. The
pump 100 is configured such that the fitted portion be-
tween the bracket 18 and the motor case 13 and the fitted
portion between the bracket 18 and the frame 40 are
located on the same circular cylinder, with the fit portion
18c fitted to the motor case 13 and the frame. In the pump
100, since shaft alignment between the motor case 13
and the frame 40 is performed on the same circular
cylinder by the fit portion 18c of the bracket 18 made of
resin, it is possible to reduce the degree of misalignment
between the centers of the motor unit 10 and the frame
40. Furthermore, since the bracket 18 is provided on the
upper portion of the frame 40, a sufficient strength of the
bracket 18 can be ensured by the frame 40. It is therefore
possible to reduce the number of components to be used,
while ensuring the concentricity between the motor unit
10 and the frame 40, and to simplify the manufacturing
processes.
[0058] The following description is made with respect
to the case where the fitted portion (hereinafter referred to
as "fitted portion A") between the motor case 13 and the
bracket 18 and the fitted portion (hereinafter referred to
as "fitted portion B") between the frame 40 and the
bracket 18 are provided separately from each other. In
addition to the degree of misalignment between the
centers of the motor case 13 and the fitted portion A
and the degree of misalignment between the centers of
the frame 40 and the fitted portion B, the degree of
misalignment between the centers of the fitted portion
A and the fitted portion B is added, as a result of which the
misalignment occurs for the above three causes, thus
increasing the degree of misalignment between the cen-
ters of the motor unit 10 and the frame 40. In the pump
100, misalignment between the centers of the fitted por-
tion A and the fitted portion B is eliminated since the motor
case 13 and the frame 40 are fitted together on the same
circular cylinder, thus reducing the number of causes of
the misalignment. Accordingly, the degree of misalign-
ment between the centers of the motor case 13 and the
frame 40 is reduced.

[0059] In the pump 100, since the bracket 18 has the
fitted portion with the motor unit 10 and the fitted portion
with the frame 40 that are located on the same circular
cylinder, it is possible to ensure the concentricity between
the motor unit 10 and the frame 40 and simplify the shape
of the bracket 18.
[0060] Furthermore, since the pump 100 does not
require, in addition to the bracket 18 made of resin, an
additional element such as a sheet metal bracket for
receiving a motor load, it is possible to prevent the
incurrence of additional costs such as manufacturing
costs and material costs. Therefore, in the pump 100,
it is possible to reduce the number of components to be
used and also reduce costs such as manufacturing costs
and material costs, as compared with the case where a
sheet metal is added.
[0061] In the pump of Patent Literature 1, the shapes of
components are complicated due to the shapes of the
projections of the resin bracket that is provided to perform
shaft alignment between the motor and the frame, and
the structure of a mold for molding the resin bracket is
also complicated. Thus, the mold is not easily manufac-
tured. In the pump 100 of Embodiment 1, the fitted portion
between the bracket 18 and the motor case 13 and the
fitted portion between the bracket 18 and the frame 40 are
located on the same circular cylinder, and the projections
of the bracket 18 are eliminated, thereby simplifying the
shape of the bracket 18. In the pump 100 of Embodiment
1, the bracket 18 is formed in the shape of a column and
provided on the upper portion of the frame 40, and the
shape of the bracket 18 is simplified while the concen-
tricity between the motor unit 10 and the frame 40 is
ensured. Therefore, in the pump 100, it is possible to
simplify the structure of the mold for molding the bracket
18 and easily manufacture the mold.
[0062] Furthermore, the bracket 18 has the fastener
hole 187 that extends as a through hole in the axial
direction of the shaft portion 15, the frame 40 has the
screw holes 40d formed in its upper surface. In the pump
100, the bracket 18 and the frame 40 are fastened
together by the fastening tools 46 inserted in the fastener
holes 187 and the screw holes 40d. The pump 100 is
configured such that the frame 40 receives a motor load
through the bracket 18, and can ensure sufficient
strength without including a reinforcing element for re-
ceiving a motor load, such as a sheet metal bracket.

Embodiment 2

[0063] Fig. 8 is a top view of a bracket 118 according to
Embodiment 2. Fig. 9 is a sectional view of the bracket
118 according to Embodiment 2. Fig. 10 is a top view of a
frame 40 in the pump 100 according to Embodiment 2.
The bracket 118 according to Embodiment 2 will be
described with reference to Figs. 8 and 9, and the frame
40 according to Embodiment 2 will be described with
reference to Fig. 10. Regarding Embodiment 2, compo-
nents that have the same configurations as those in the
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bracket 18 according to Embodiment 1 will be denoted by
the same reference signs, and their descriptions will be
omitted.
[0064] The bracket 118 is configured to support the
shaft portion 15 and the rotor 11 through the bearing 16.
The bracket 118 is made of resin. The bracket 118 is used
to ensure the concentricity between the motor unit 10 and
part of the casing 30 that forms the accommodation
space 31. The bracket 118 is formed in the shape of a
circular cylinder having a bottom and includes an outer
circumferential wall 18a that forms a cylindrical wall and a
bottom portion 18b that forms a bottom wall.
[0065] The bracket 118 of Embodiment 2 has a body
part 181 formed in the shape of a column and a projecting
part 182 that projects outward from the body part 181.
The body part 181 has a circumferential wall 181a and the
bottom portion 18b and is formed in the shape of a circular
cylinder having a bottom. The body part 181 has a
housing portion 183. The housing portion 183 includes
the circumferential wall 181a and the bottom portion 18b.
The bracket 118 has a shaft hole 186.
[0066] The bracket 118 has a fit portion 18c at the outer
circumferential wall 18a. The bracket 118 according to
Embodiment 2 has the fit portion 18c formed at an outer
circumferential surface of the circumferential wall 181a.
Part of the circumferential wall 181a that is located at a
higher position than the projecting part 182 is a stator-
side fit portion 18c1, and part of the circumferential wall
181a that is located at a lower position than the projecting
part 182 is a frame-side fit portion 18c2.
[0067] The stator-side fit portion 18c1 is brought into
contact with and fitted to an inner circumferential surface
(not illustrated) of the motor case 13. The frame-side fit
portion 18c2 is brought into contact with and fitted to an
inner circumferential surface 40e of the frame 40 of
Embodiment 2.
[0068] The projecting part 182 is formed to project
outward from the outer circumferential surface of the
circumferential wall 181a. The projecting part 182 is
formed to extend from a central part of the body part
181 as seen in the axial direction of the shaft portion 15.
The projecting part 182 is formed in the shape of a ring as
seen in the axial direction of the shaft portion 15. The
projecting part 182 is held between the motor case 13 and
the frame 40 in the axial direction of the shaft portion 15.
[0069] As illustrated in Fig. 8, the bracket 118 has no
fastener holes 187 formed in the bottom portion 18b.
Furthermore, as illustrated in Fig. 10, the frame 40 of
Embodiment 2 has no screw holes 40d. The bracket 118,
which receives a load of the rotor 11, is configured such
that the bottom portion 18b is located at an upper surface
of the frame 40 and the bracket 118 is held between the
motor case 13 and the frame 40.
[0070] The outer circumferential wall 18a of the bracket
118 includes the projecting part 182 that projects in the
radial direction with reference to the shaft portion 15 and
that is formed in the shape of a ring. In the pump 100, the
motor case 13 and the frame 40 are fastened together,

with the projecting part 182 held therebetween in the axial
direction of the shaft portion 15. The projecting part 182 is
located, for example, between the upper ring-shaped
portion 41 of the frame 40 and part of an internal wall
of the motor case 13.
[0071] The fit portion 18c is formed in the shape of a
circular cylinder, fitted to an inner circumferential surface
of the motor case 13 at a higher position than the project-
ing part 182, and fitted to an inner circumferential surface
40e of the frame 40 at a lower position than the projecting
part 182. The inner circumferential surface 40e forms an
inner surface of the engagement portion 42 of the frame
40 of Embodiment 2.

Advantages of Pump 100

[0072] In the pump 100 of Embodiment 2, a stator-side
fit portion 18c1 and a frame-side fit portion 18c2 are
provided separately as a fit portion 18c, and a projecting
part 182 that is larger in outside diameter than the cir-
cumferential wall 181a is provided between the stator-
side fit portion 18c1 and the frame-side fit portion 18c2.
Since the pump 100 of Embodiment 2 is configured such
that the projecting part 182 is held between the motor
case 13 and the frame 40, the motor case 13 and the
frame 40 are fastened together. Thus, in the pump 100 of
Embodiment 2, it is not necessary to provide a fastening
tool 46 such as a bolt for fastening the bracket 118 and the
frame 40 together. Therefore, in the pump 100 of Embo-
diment 2, it is possible to reduce the number of compo-
nents such as a fastening tool 46 for fastening the bracket
18 and the frame 40 together. In addition, the pump 100 of
Embodiment 2 can obtain advantages that are similar to
those of the pump 100 of Embodiment 1.

Embodiment 3

[0073] Fig. 11 is a sectional view of a bracket frame 218
according to Embodiment 3. The bracket frame 218
according to Embodiment 3 will be described with refer-
ence to Fig. 11. It should be noted that regarding Embodi-
ment 3, components that have the same configurations
as those of the bracket 18 according to Embodiment 1
and/or those of the bracket 118 according to Embodiment
2 will be denoted by the same reference signs, and their
descriptions will be omitted.
[0074] The motor unit 10 includes a bracket frame 218
in place of the bracket 18 of Embodiment 1. The bracket
frame 218 is formed in the shape of a column, supports
the bearing 16 in the axial direction of the shaft portion 15,
and connects the motor unit 10 and the casing 30. The
bracket frame 218 is made of resin.
[0075] The bracket frame 218 is a combination of the
frame 40 and the bracket 18 of Embodiment 1 or the
bracket 118 of Embodiment 2; that is, the frame 40 is
formed integral with the bracket 18 of Embodiment 1 or
the bracket 118 of Embodiment 2, thereby forming the
bracket frame 218. In each of Embodiments 1 and 2, the
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bracket 18 or 118 and the frame 40 are separate compo-
nents. If dimensional constraints on a mold are not added
or a problem related to the strength of the rotor 11 against
a load does not arise, the bracket 18 and the frame 40
may be replaced by the bracket frame 218, which is an
integrated component made of resin.
[0076] The bracket frame 218 has a body part 181
formed in the shape of a column and a projecting part
182 that projects outward from the body part 181. The
bracket frame 218 has an outer circumferential wall 18a
that forms a cylindrical wall. The bracket frame 218 has,
at an outer circumferential surface of the outer circum-
ferential wall 18a, a fit portion 18c that is brought into
contact with and fitted to an inner circumferential surface
of part of the motor case 13 that is formed in the shape of a
circular cylinder. The bracket frame 218 has the fit portion
18c that is formed at a distal end portion of the projecting
part 182 in a direction where the projecting part 182
projects, that is, at the outer circumferential surface of
the projecting part 182.
[0077] The bracket frame 218 is configured such that
the projecting part 182 and an upper ring-shaped portion
41 are formed integral with each other. The outside
diameter of the upper ring-shaped portion 41 is larger
than the outside diameter of the projecting part 182.
Accordingly, the bracket frame 218 has a step that is
formed between the upper ring-shaped portion 41 and
the projecting part 182, and the outer circumferential
surface of the projecting part 182 is recessed inward
relative to an outer circumferential surface of the upper
ring-shaped portion 41.
[0078] The bracket frame 218 has a housing portion
183. In the housing portion 183, a shaft hole 186 is formed
below the housing portion 183, and a frame shaft hole 45
is formed below the shaft hole 186.
[0079] At lower part of the bracket frame 218, a lower
ring-shaped portion 43 is formed, and at a lower surface
of the bracket frame 218, a lower engagement portion 44
is formed.

Advantages of Pump 100

[0080] The pump 100 includes the bracket frame 218
that is made of resin, formed in the shape of a column,
supports the bearing 16 in the axial direction of the shaft
portion 15, and connects the motor unit 10 and the casing
30. The bracket frame 218 has, at the outer circumfer-
ential surface of the outer circumferential wall 18a, the fit
portion 18c that is brought into contact with and fitted to
the inner circumferential surface of the portion of the
motor case 13 that is formed in the shape of a circular
cylinder.
[0081] In the pump 100 of Embodiment 3, the bracket
18 of Embodiment 1 or 2 and the frame 40 are formed
integral with each other, and it is therefore unnecessary to
consider the concentricity between the bracket 18 and
the frame 40. Therefore, in the pump 100 of Embodiment
3, it suffices to consider the concentricity between the

bracket frame 218 and the motor case 13, and the degree
of misalignment between the centers of the motor unit 10
and the casing 30 can be easily reduced, as compared
with the pumps 100 of Embodiments 1 and 2.
[0082] While each of the pumps 100 of Embodiments 1
and 2 requires two components, that is, the bracket 18
and the frame 40, the pump 100 of Embodiment 3 in-
cludes the bracket frame 218, which serves as both the
bracket 18 and the frame 40. Therefore, in the pump of
Embodiment 3, it is possible to reduce the number of
components, as compared with the pumps 100 of Em-
bodiments 1 and 2. In addition, the pump 100 of Embodi-
ment 3 can obtains advantages that are similar to those of
the pumps 100 of Embodiments 1 and 2.

Reference Signs List

[0083] 10: motor unit, 11: rotor, 12: stator, 13: motor
case, 13a: motor-side engagement portion, 13b: case
circular cylindrical portion, 13c: inner circumferential sur-
face, 15: shaft portion, 15a: projecting part, 16: bearing,
18: bracket, 18a: outer circumferential wall, 18b: bottom
portion, 18c: fit portion, 18c1: stator-side fit portion, 18c2:
frame-side fit portion, 20: impeller, 21: blade portion, 22:
blade inlet, 23: slit, 30: casing, 31: accommodation
space, 31a: inlet, 31b: outlet, 32: inlet-side tube portion,
33: outlet-side tube portion, 34: suction inlet, 35: dis-
charge outlet, 36: inlet-side connection portion, 37: out-
let-side connection portion, 38: fluid passage, 40: frame,
40c: inner circumferential surface, 40d: screw hole, 40e:
inner circumferential surface, 41: upper ring-shaped por-
tion, 41a: frame-side engagement portion, 41b: circular
cylindrical portion, 42: engagement portion, 43: lower
ring-shaped portion, 44: lower engagement portion, 45:
frame shaft hole, 46: fastening tool, 100: pump, 118:
bracket, 181: body part, 181a: circumferential wall,
182: projecting part, 183: housing portion, 186: shaft
hole, 187: fastener hole, 218: bracket frame

Claims

1. A pump comprising:

a motor unit serving as a driving unit;
an impeller configured to rotate liquid upon re-
ceiving output from the motor unit and move the
liquid by applying a centrifugal force to the liquid;
a casing having a fluid passage therein that has
a suction inlet at one end of the flow passage and
a discharge outlet at an other end of the flow
passage and through which the liquid flows, the
casing having an accommodation space that is
provided in part of the fluid passage and in which
the impeller is accommodated; and
a frame having a portion formed in the shape of a
circular cylinder, the frame being provided be-
tween the motor unit and the casing in an axial
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direction of the motor unit and connecting the
motor unit and the casing,
wherein
the motor unit includes

a stator formed in the shape of a circular
cylinder,
a rotor to which a shaft portion is fixed, the
rotor being rotatably provided in a hollow
portion of the stator, the shaft portion being
connected to the impeller,
a motor case having a portion formed in the
shape of a circular cylinder, the motor case
housing the stator and the rotor, with the
stator fixed to inside of the motor case,
a bearing supporting the shaft portion in
such a manner as to allow the shaft portion
to be rotated, and
a bracket made of resin and formed in the
shape of a circular cylinder having a bottom,
the bracket including an outer circumferen-
tial wall that forms a cylindrical wall and a
bottom portion that forms a bottom wall, the
bracket being provided on an upper portion
of the frame and supporting the bearing in
an axial direction of the shaft portion,

the bracket has a fit portion that is formed at an
outer circumferential surface of the outer cir-
cumferential wall and that is brought into contact
with and fitted to an inner circumferential surface
of the portion of the motor case that is formed in
the shape of the circular cylinder and an inner
circumferential surface of the portion of the
frame that is formed in the shape of the circular
cylinder, and
a fitted portion between the bracket and the
motor case and a fitted portion between the
bracket and the frame are provided on the same
circular cylinder, with the fit portion fitted to the
motor case and the frame.

2. The pump of claim 1, wherein

the bracket has a fastener hole that extends
through the bracket in the axial direction of the
shaft portion,
the frame has a screw hole formed in an upper
surface of the frame, and
the bracket and the frame are fastened together
by a fastening tool inserted in the fastener hole
and the screw hole.

3. The pump of claim 1, wherein

the outer circumferential wall of the bracket has
a projecting part that is formed in the shape of a
ring and that projects in a radial direction from

the shaft portion,
the motor case and the frame are fastened
together, with the projecting part held between
the motor case and the frame in the axial direc-
tion of the shaft portion, and
the fit portion is formed in the shape of a circular
cylinder, fitted to an inner circumferential sur-
face of the motor case at a higher position than
the projecting part, and fitted to an inner circum-
ferential surface of the frame at a lower position
than the projecting part.

4. A pump comprising:

a motor unit serving as a driving unit;
an impeller configured to rotate liquid upon re-
ceiving output from the motor unit and move the
liquid by applying a centrifugal force to the liquid;
and
a casing having a fluid passage therein that has
a suction inlet at one end of the fluid passage
and a discharge outlet at an other end of the fluid
passage and through which the liquid flows, the
casing having an accommodation space that is
provided in part of the fluid passage and in which
the impeller is accommodated,
wherein
the motor unit includes

a stator formed in the shape of a circular
cylinder,
a rotor to which a shaft portion is fixed, the
rotor being rotatably provided in a hollow
portion of the stator, the shaft portion being
connected to the impeller,
a motor case having a portion formed in the
shape of a circular cylinder the motor case
housing the stator and the rotor, with the
stator fixed to inside of the motor case,
a bearing supporting the shaft portion in
such a manner as to allow the shaft portion
to be rotated, and
a bracket frame made of resin, supporting
the bearing in an axial direction of the shaft
portion, and connecting the motor unit and
the casing, and

the bracket frame has, at an outer circumferen-
tial surface of an outer circumferential wall, a fit
portion that is brought into contact with and fitted
to an inner circumferential surface of the portion
of the motor case that is formed in the shape of
the circular cylinder.
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