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(54) Pump device

(57) A pump device comprising a pump housing in-
cluding a fluid chamber for inhaling a fluid flowing
through the fluid chamber via an intake port and dis-
charging the fluid to an outside via a discharge port, a
motor housing including a stator, a shaft whose one end
projects into the pump housing and to which an impeller
is assembled and whose the other end is rotatably sup-
ported by a first bearing portion within the motor hous-

ing, a rotor assembled to the shaft and facing the stator,
and a bearing plate disposed between the pump hous-
ing and the motor housing and including a second bear-
ing portion rotatably supporting the shaft characterized
in that the bearing plate is formed by a first fluid passage
for leading the fluid to the bearing plate.
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Description

FIELD OF THE INVENTION

[0001] This invention generally relates to a pump de-
vice. More particularly, the invention pertains to a pump
device for pressurizing and supplying a fluid by a rota-
tion of an impeller driven by a motor.

BACKGROUND

[0002] Known pump device circulates a fluid for cool-
ing and lubrication flowing from an intake port through
a circulation path by a rotation of an impeller, thereby
achieving cooling and lubrication of a predetermined
portion. Such a pump device is disclosed in Japanese
Patent Laid-Open Publication No. H07-217593. The dis-
closed pump device includes an impeller being rotatably
supported on a shaft within a casing. Rotating the im-
peller by a rotation of the shaft causes the fluid on an
intake side (feed side) where the fluid is inhaled to be
supplied to a discharge side for circulating the fluid
through the circulation path.
[0003] According to the above-mentioned pump de-
vice, the shaft supporting the impeller is rotatably sup-
ported by a bearing portion formed within the casing.
The bearing portion and the discharge side are connect-
ed by a piping outside of the casing so that a part of the
fluid with a high pressure on the discharge side is sup-
plied to the bearing portion that supports the impeller.
[0004] According to the above-mentioned structure,
however, the piping for leading the fluid to the bearing
portion is required to be provided outside of the casing,
thereby causing a large size of the pump device.
[0005] Further, a gap formed between the bearing
portion and the shaft is defined with a high dimensional
accuracy so that no looseness causes in case of the im-
peller rotating. Thus, a foreign matter entering into the
gap between the bearing portion and the shaft may be
pinched therebetween. Then, the foreign matter does
not easily come out from the gap, thereby causing a mal-
function of the bearing portion, which leads a deteriora-
tion of the pump device life.
[0006] Thus, a need exists for a pump device that can
achieve a downsizing without a piping provided outside
of the device. In addition, a need exists for the pump
device which protects a bearing portion by preventing
the foreign matter from entering.

SUMMARY OF THE INVENTION

[0007] According to an aspect of the present inven-
tion, a pump device comprising a pump housing includ-
ing a fluid chamber for inhaling a fluid flowing through
the fluid chamber via an intake port and discharging the
fluid to an outside via a discharge port, a motor housing
including a stator, a shaft whose one end projects into
the pump housing and to which an impeller is assembled

and whose the other end is rotatably supported by a first
bearing portion within the motor housing, a rotor assem-
bled to the shaft and facing the stator, and a bearing
plate disposed between the pump housing and the mo-
tor housing and including a second bearing portion ro-
tatably supporting the shaft characterized in that the
bearing plate is formed by a first fluid passage for lead-
ing the fluid to the bearing plate.
[0008] According to the aforementioned invention, the
first fluid passage for leading the fluid into the bearing
plate is formed within the bearing plate. Thus, an extra
piping is not required to be employed outside of the
pump device for leading the fluid to the bearing portion,
thereby achieving a downsizing of the pump device as
a whole. The first fluid passage through which the fluid
is pressurized and sent to a required portion within the
motor for lubrication or cooling is formed within the pump
device, thereby achieving high space efficiency.
[0009] According to another aspect of the present in-
vention, a pump device comprising a pump housing in-
cluding a fluid chamber for inhaling a fluid flowing
through the fluid chamber via an intake port and dis-
charging the fluid to an outside via a discharge port, a
motor housing including a stator, a shaft whose one end
projects into the pump housing and to which an impeller
is assembled and whose other end is rotatably support-
ed by a first bearing portion within the motor housing,
and a rotor assembled to the shaft and facing the stator
characterized in that the impeller is formed by a first fluid
passage extending in a radial direction of the impeller
for leading the fluid to the first bearing portion.
[0010] According to the aforementioned invention, the
first fluid passage is formed within the impeller in the
radial direction for leading the fluid to the first bearing
portion. Thus, an extra piping is not required to be pro-
vided outside of the pump device for leading the fluid to
the first bearing portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The foregoing and additional features and
characteristics of the present invention will become
more apparent from the following detailed description
considered with reference to the accompanying draw-
ings, wherein:
[0012] Fig. 1 is a cross-sectional view of a pump de-
vice according to a first embodiment of the present in-
vention; and
[0013] Fig. 2 is a cross-sectional view of the pump de-
vice according to a second embodiment of the present
invention.

DETAILED DESCRIPTION

[0014] Embodiments of the present invention are ex-
plained referring to attached drawings.
[0015] Fig. 1 is a cross-sectional view showing a
structure of a pump device 10 according to a first em-
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bodiment of the present invention. The pump device 10
may be employed in a vehicle, for example, to a water
pump for circulating a fluid (coolant water in this case)
between an engine and a radiator (not shown) in an en-
gine room, an oil pump for supplying a fluid for lubrica-
tion (oil in this case) to the engine, and the like. The
pump device 10 is electrically driven.
[0016] The pump device 10 includes a pump housing
11 made of metal and a motor housing 12 made of resin,
which constitute an outer form of the pump device 10.
The pump housing 11 includes a fluid chamber 15 to
which the fluid is supplied, an intake port 11a through
which the fluid is inhaled to flow into the fluid chamber
15, and a discharge port 15c through which the fluid in
the fluid chamber 15 is highly pressurized and dis-
charged outside of the pump device 10. In addition, the
pump housing 11 includes an opening for leading a part
of the fluid at a portion 32 where the fluid is highly pres-
surized (high pressure portion). A bearing plate 13 made
of resin is disposed between the pump housing 11 and
the motor housing 12, covering the opening of the pump
housing 11 from an axial direction, thereby assuring a
sealing performance between the pump housing 11 and
the bearing plate 13.
[0017] The bearing plate 13 includes a bearing bore
13a and a second bearing portion 13b at a center portion
in a radial direction of the bearing plate 13. The second
bearing portion 13b has a diameter smaller than the
bearing bore 13a. A shaft 21 having a large diameter
portion and a small diameter portion is inserted into the
bearing bore 13a from an axial direction. An end portion
of the small diameter portion of the shaft 21 projects into
a center of the fluid chamber 15 formed within the pump
housing 11 under the condition that the small diameter
portion of the shaft 21 is rotatably supported by the sec-
ond bearing portion 13b.
[0018] The shaft 21 is a part of a member of a motor
20 (to be mentioned later) provided opposite side of the
fluid chamber 15 relative to the bearing plate 13. One
end of the shaft 21 on the motor 20 side is rotatably sup-
ported on a concave portion formed at a center of the
motor housing 12. Meanwhile, an impeller 16 is assem-
bled in a press fit manner to the other end of the shaft
21 on the pump housing 11 side that extends to the fluid
chamber 15. The impeller 16 is of a substantially circular
shape when viewed from the intake port 11a side and
integrally formed with a plurality of blades 16a at an out-
er periphery in a peripheral direction.
[0019] The fluid chamber 15 includes a first fluid
chamber 15a continuously connected to the intake port
11a having a cylindrical shape and a second fluid cham-
ber 15b (high pressure portion) formed on outer diame-
ter side of the fluid chamber 15 relative to the first fluid
chamber 15a and highly pressurized as compared to the
first fluid chamber 15a when the pump device 10 is op-
erated. At this time, the discharge port 15c through
which the fluid is discharged is arranged on a plane per-
pendicular to the intake port 11a through which the fluid

is inhaled and also formed at a portion where the fluid
is highly pressurized and discharged by the rotation of
the impeller 16.
[0020] A structure of the motor 20 is explained as fol-
lows. The motor housing 12 includes a concave portion
in which a core 24 formed by plurality of annularly-
shaped metallic laminated sheets are arranged. In ad-
dition, a coil 23 is wound on the core 24. The core 24
with the coil 23 wound thereon arranged within the con-
cave portion forms a stator of the motor 20. A surface
of the concave portion where the stator is arranged is
molded by resin.
[0021] The shaft 21 made of cylindrical-shaped metal
includes small diameter portions 21a and 21c at both
ends of the shaft 21, having the same diameter as each
other. A large diameter portion 21b is disposed between
the small diameter portions 21a and 21c so as to be in-
tegrally formed therewith. The large diameter portion
21b faces to an inner diameter portion of the annular
core 24 with keeping a predetermined distance there-
between. A magnet 22 (rotor) having a cylindrical shape
is attached to the large diameter portion 21b. The mag-
net 22 is a four-pole magnet in which north poles and
south poles are alternately arranged in a peripheral di-
rection at an outer periphery of the large diameter por-
tion 21b of the shaft 21. The magnet 22 is fixed to the
large diameter portion 21b by an adhesive means such
as an adhesive agent and a strong adhesive tape so
that the magnet 22 rotates as a unit with the shaft 21.
[0022] The small diameter portion 21c of the shaft 21
is rotatably supported by a first bearing portion 12b
formed at a center in the radial direction of the concave
portion of the motor housing 12. The small diameter por-
tion 21a penetrates through the bearing bore 13a of the
bearing plate 13, projecting into the fluid chamber 15.
The impeller 16 is assembled to a tip end portion of the
projected small diameter portion 21a. In this case, a
bush is preferably insert-molded to the first bearing por-
tion 12b for smoothening the rotation of the shaft 21 by
improving a coaxiality of the shaft 21 by the first bearing
portion 12b and the second bearing portion 13b of the
bearing plate 13.
[0023] A fluid passage through which the fluid flows
is explained as follows. A gap 12t is formed between an
inner wall 12a of the motor housing 12 and an end por-
tion in the axial direction of the magnet 22. In addition,
a slit-shaped gap 12s extending in the radial direction
is formed on a surface of the concave portion between
an end portion in the axial direction of the large diameter
portion 21b and the inner wall 12a of the motor housing
12 being molded. Further, respective small gaps are
formed between an inner diameter of the bearing bore
13a of the bearing plate 13 and an outer periphery of
the small diameter portion 21a, and between an axially
end face of the bearing bore 13a on the motor 20 side
and an axially end face of the large diameter portion 21b
on the pump housing 11 side. The shaft 21 is supported
by both the bearing plate 13 and the motor housing 12
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via the bearing portions 13b and 12b, respectively.
[0024] The sealing performance between contact fac-
es of the motor housing 12 and the bearing plate 13 is
assured by an O-ring 25. In addition, the sealing per-
formance between the pump housing 11 and the bearing
plate 13 is assured by putting an annular plate therebe-
tween. Then, the pump housing 11, the bearing plate 13
and the motor housing 12 are fixed to each other at sev-
eral positions via a plurality of tightening members 19.
[0025] A feed port 31a (opening) for leading a part of
the fluid with a high pressure into the inner diameter side
of the bearing plate 13 is opened in the second fluid
chamber 15b in which the fluid pressure is higher than
the first fluid chamber 15a, and extending into the bear-
ing plate 13. In addition, a fluid passage 31 (first fluid
passage) extends obliquely from the second fluid cham-
ber 15b to the second bearing portion 13b and the bear-
ing bore 13a towards the small diameter portion 21a of
the shaft 21 within the bearing plate 13 in a state of com-
municating with the feed port 31a. In this case, the fluid
passage 31 is formed, avoiding a portion where the O-
ring 25 is provide for sealing the motor housing 12 and
the bearing plate 13. The fluid passage 31 is formed as
a bore extending obliquely towards the shaft 21 in the
bearing plate 13 or a bore extending from a position of
the feed port 31a in the axial direction (thickness direc-
tion) of the bearing plate 13 and being connected to a
bore formed from a stepped portion positioned at an op-
posite side relative to the shaft 21 of the bearing plate
13 (i.e. end portion of the motor housing 12 on the pump
housing 11 side) in the oblique direction. The fluid pas-
sage 31 may be formed by penetrating through both side
faces in the axial direction of the bearing plate 13, there-
by achieving a simple structure. The fluid flows through
the fluid passage 31 from the feed port 31a to the second
bearing portion 13b for lubrication and/or cooling of the
second bearing portion 13b. In this case, a part of the
fluid from the feed port 31a is supplied to the gap formed
between the bearing bore 13a and the small diameter
portion 21a, and then to the outer periphery of the shaft
21 from the bearing bore 13a via the gap formed be-
tween the outer periphery of the magnet 22 and the inner
wall 12a. In addition, a part of the fluid being highly pres-
surized is supplied to the first bearing portion 12b of the
shaft 21.
[0026] An end portion of the fluid passage 31 commu-
nicating with the feed port 31a and formed in the oblique
direction within the bearing plate 13 is blocked by an
end portion of the inner diameter portion of the motor
housing 12 in which the stator is provided. The fluid hit-
ting the end portion of the fluid passage 31 being
blocked is prevented from flowing in the oblique direc-
tion. Thus, the fluid is diverted to flow into the gap formed
between the bearing bore 13a and the small diameter
portion 21a and then supplied to the outer periphery of
the shaft 21. Finally, the fluid is supplied to an axially
end portion of the shaft 21 within the first bearing portion
12b. In this case, an existence of foreign matter in the

fluid supplied to the shaft 21 may cause a rotation failure
of the shaft 21. Thus, a filter 38 is provided at the feed
port 31a in order to prevent the foreign matter from en-
tering into the fluid passage 31.
[0027] An operation of the pump device 10 is ex-
plained as follows.
[0028] When the coil 23 is energized by a controller
(not shown) that drives the pump device 10, the pump
device 10 starts driving. An excitation to the magnet 22
attached to the large diameter portion 21b of the shaft
21 is alternated by energizing the coil 23, thereby caus-
ing the shaft 21, to which the magnet 22 is fixed, to rotate
integrally with the bearing portions 13b and 12b. The
impeller 16 assembled to the shaft 21 rotates accord-
ingly. Due to the rotation of the impeller 16, the fluid is
supplied from the intake port 11a of the pump housing
11 and then flows into the first fluid chamber 15a. The
fluid supplied to the first fluid chamber 15a is pressu-
rized and sent to the second fluid chamber 15b provided
on the outer diameter side relative to the first fluid cham-
ber 15a. Afterwards, the fluid is discharged from the dis-
charge port 15c provided in the second fluid chamber
15b of the pump housing 11 to the outside of the pump
device 10 (for example, engine and the like in case of
the vehicle). According to the above-mentioned flow of
the fluid, the pump function of the pump device 10 may
be obtained.
[0029] According to the aforementioned embodiment,
a part of the fluid in the second fluid chamber 15b being
pressurized and sent from the first fluid chamber 15a by
the rotation of the impeller 16, i.e. the fluid in the vicinity
of the feed port 31a with a higher pressure than the in-
take port 11a, flows into the fluid passage 31 via the feed
port 31a. The fluid flowing into the fluid passage 31 is
pressurized and sent to the bearing bore 13a, and also
supplied to the second bearing portion 13b by the rota-
tion of the impeller 16. The fluid passage 31 extends
further in the oblique direction via the inner diameter of
the bearing bore 13a. However, the end portion of the
fluid passage 31 formed in the oblique direction is
blocked with the end portion of the inner diameter por-
tion of the motor housing 12. Therefore, the fluid reach-
ing the gap formed between the bearing bore 13a and
the shaft 21 flows along the axial direction of the shaft
21 into the gap formed between the magnet 22 and the
inner wall 12a molding the stator. In this case, a slit is
formed in the axial direction on the inner diameter por-
tion of the second bearing portion 13b. In addition, a plu-
rality of slits 13s are formed in the radial direction on an
end portion of the bearing bore 13a on the motor 20 side.
Thus, the fluid in the fluid passage 31 smoothly flows
through the outer periphery of the small diameter portion
21a of the shaft 21 and the gap formed between the out-
er periphery of the magnet 22 and the inner wall 12a.
The fluid then flows along the outer periphery of the
small diameter portion 21c of the shaft 21 and led to the
first bearing portion 12b to which the shaft 21 is rotatably
supported.
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[0030] A fluid passage 21p (third fluid passage) for let-
ting the fluid flow into the first fluid chamber 15a on the
intake side is formed within the shaft 21, axially pene-
trating through a center portion of the shaft 21. In this
case, an escape bore 16b for letting the fluid led from
the fluid passage 21p flow into the first fluid chamber
15a is formed at a tip end portion of the impeller 16 as-
sembled to the tip end portion of the shaft 21. Therefore,
the fluid reaching the first bearing portion 12b flows
through the fluid passage 21p formed within the shaft
21 and the escape bore 16b of the impeller 16, and then
ultimately returns to the first fluid chamber 15a.
[0031] A process of a part of the fluid in the second
fluid chamber 15b flowing through the feed port 31a, the
fluid passage 31, and the like and then returning to the
first fluid chamber 15a has been explained. Focusing on
a pressure balance between the first fluid chamber 15a
and the second fluid chamber 15b, the pressure in the
second fluid chamber 15b is higher than that of the first
fluid chamber 15a when the pump is driven since the
fluid in the first fluid chamber 15a is pressurized and
then sent to the second fluid chamber 15b by the rotation
of the impeller 16. Therefore, the fluid flows smoothly
from the feed port 31a provided in the second fluid
chamber 15b through the fluid passage 31, the inside of
the motor 20, and then to the first fluid chamber 15a.
[0032] According to the above-mentioned structure,
an original function of the fluid passage that the fluid is
pressurized and sent to a required portion within the mo-
tor 20 for lubrication and/or cooling may not be deterio-
rated by forming the fluid passage 31 within the bearing
plate 13 in the oblique direction with avoiding a portion
where the O-ring 25 is provided. Further, the foreign
matter included in the fluid that circulates through the
inside of the pump device 10 is surely eliminated by the
filter 38 provided on the high-pressure side. As a result,
a high lubricity may be obtained, thereby improving the
reliability of the pump device 10.
[0033] A second embodiment of the present invention
is explained referring to Fig. 2. A structure of the second
embodiment is basically same as that of the first embod-
iment but differs in a method how the highly pressurized
fluid is led to the bearing portion of the shaft 21 and then
returned to the intake side. Therefore, the same struc-
ture as the first embodiment is omitted and a different
structure only is explained as follows.
[0034] According to the second embodiment, the fluid
passage 31 is not formed within the bearing plate 13.
Instead, a fluid passage 33 (first fluid passage) is formed
within the impeller 16.
[0035] The impeller 16 made of resin is insert-molded
by a bush 17 made of metal being inserted into a center
of the impeller 16. The impeller 16 includes the plurality
of blades 16a and a base portion 16c for supporting the
blades 16a. The fluid passage 33 is formed in the base
portion 16c of the impeller 16, extending in the radial
direction of the impeller 16. The fluid passage 33 pene-
trates into the bush 17. The fluid passage 33 communi-

cates with the second fluid chamber 15b with a higher
pressure than the intake port 11a. A filter 35 for prevent-
ing the foreign matter from entering into the fluid pas-
sage 33 is provided on an outer diameter side thereof.
[0036] A fluid passage 36 (second fluid passage) is
formed within the shaft 21 in the radial direction so as
to communicate with the fluid passage 33 formed within
the impeller 16. At the same time, a fluid passage 37
(second fluid passage) is formed in a center portion of
the shaft 21, extending in the axial direction thereof from
an end portion of the first bearing portion 12b so as to
communicate with the fluid passage 36.
[0037] According to the aforementioned structure of
the second embodiment, a part of the fluid that is highly
pressurized by the rotation of the impeller 16 flows
through the fluid passage 33 after passing through the
filter 35, thereby preventing the foreign matter from en-
tering into the fluid passage 33 formed within the impel-
ler 16. Then, the fluid is supplied from the axially center
portion of the shaft 21 to the first bearing portion 12b via
the fluid passages 36 and 37. The fluid is then supplied
around the shaft 21 and the inner wall 12a of the motor
20, thereby achieving the lubrication and/or cooling
within the motor 20 including the shaft 21. In this case,
the fluid is supplied to the outer periphery of the shaft
21, the inner wall 12a of the motor 20, and the bearing
portions 12b and 13b via the gaps shown in the first em-
bodiment. The fluid led to the second bearing portion
13b flows into a penetrating bore 16d penetrating
through both sides in the axial direction of the base por-
tion 16c, then into the first fluid chamber 15a on the in-
take side of the fluid chamber 15. Thus, an extra piping
is not required to be employed. Further, a labyrinth L is
formed between the base portion 16c and the bearing
plate 13 on a radially outward side relative to the pene-
trating bore 16d, thereby effectively leading the fluid
from the second bearing portion 13b to the first fluid
chamber 15a.
[0038] According to the above-mentioned structure,
the effective cooling and/or lubrication may be achieved.
The filter 35 is provided at a feed port for the fluid and
thus the foreign matter may be caught by the filter 35.
The filter 35 is provided on the outer peripheral portion
of the impeller 16, so that the foreign matter may be
blown outside of the impeller 16 due to centrifugal force
occurring when the impeller 16 rotates even if the for-
eign matter exists on the outer diameter portion of the
impeller 16. The foreign matter is prevented from accu-
mulating on a surface of the filter 35. Therefore, the
bearing portions 13b and 12b to which the shaft 21 is
rotatably supported for rotating the impeller 16 may be
protected by a simple structure of providing the filter 35
at the feed port of the impeller 16.
[0039] With the shaft 21 made of metal being em-
ployed in the structure of Fig. 2, the magnetic foreign
matter included in the fluid and passing through the filter
35 may be caught by the magnetic force of the magnet
22 fixed to the shaft 21 when the fluid flows through the
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axially center portion of the shaft 21. In addition, the fluid
passages 36 and 37 each having a uniform diameter in
the axial direction may be provided with a reduced di-
ameter portion.
[0040] According to the aforementioned first embodi-
ment, one end of the fluid passage 31 is formed with the
opening facing the fluid chamber 15. The other end of
the first fluid passage 31 is provided adjacent to the sec-
ond bearing portion 13b and communicates with the
bearing bore 13a having a larger diameter than the sec-
ond bearing portion 13b. Thus, the fluid may be led from
the fluid chamber 15 to the bearing portions 12b and
13b via the bearing bore 13a. Further, the opening is
provided in the second fluid chamber 15b in which the
fluid has a high pressure in the pump housing 11. Thus,
a part of the fluid may be led to the opening, being pres-
surized and sent to the lubricant portion.
[0041] Further, according to the aforementioned first
embodiment, the filter 38 is provided at the feed port 31a
for leading the fluid to the fluid passage 31. Thus, the
foreign matter from the fluid chamber 15 is prevented
from being mixed into the fluid and reaching the shaft
21. The malfunction of the pump device 10 due to en-
tering of the foreign matter may be avoided.
[0042] Furthermore, according to the aforementioned
first embodiment, the fluid passage 31 may penetrate
through the both side faces of the bearing plate 13 in
the axial direction, thereby obtaining the fluid passage
31 with a simple structure.
[0043] Furthermore, according to the aforementioned
first embodiment, the first bearing portion 12b and the
second bearing portion 13b communicate with each oth-
er via a gap formed between the stator of the motor 20
and the magnet 22, thereby cooling the stator and the
magnet 22.
[0044] Furthermore, according to the aforementioned
first embodiment, the fluid passage 21p is formed within
the shaft 21 for connecting the first bearing portion 12b
and the first fluid chamber 15a on the intake side. Thus,
the fluid supplied to the first bearing portion 12b may
easily flow by using the intake pressure of the first fluid
chamber 15a.
[0045] Furthermore, according to the aforementioned
first embodiment, the end portion of the bearing bore
13a on the motor 20 side is formed with a slit in the radial
direction of the shaft 21. Thus, the fluid may smoothly
flow through the gap formed between the bearing bore
13a and the shaft 21.
[0046] Furthermore, according to the aforementioned
first embodiment, the fluid passage 31 formed within the
bearing plate 13 and extending in the radial direction
thereof keeps a predetermined angle with the shaft 21.
Thus, the fluid passage 31 may be formed with a simple
structure.
[0047] Furthermore, according to the aforementioned
second embodiment, the fluid passages 36 and 37 com-
municating with the fluid passage 33 and leading the flu-
id to the first bearing portion 12b is formed in the shaft

21. Thus, an extra piping is not required to be provided
outside of the pump device 10 for leading the fluid to the
first bearing portion 12b.
[0048] Furthermore, according to the aforementioned
second embodiment, the fluid passage 33 is formed in
the base portion 16c for supporting the blades 16a of
the impeller 16. Thus, the bearing portions12b and 13b
may be protected with high space efficiency by using
the base portion 31c not having a feature of moving the
fluid.
[0049] Furthermore, according to the aforementioned
second embodiment, the penetrating bore 16d is formed
on the base portion 16c for penetrating through the both
sides of the base portion 16c. Thus, an extra piping for
leading the fluid to the first fluid chamber 15a is not re-
quired.
[0050] Furthermore, according to the aforementioned
second embodiment, the fluid flowing through the fluid
passage 33 is led to the first fluid chamber 15a on the
intake side of the fluid chamber 15 via the fluid passages
36 and 37, the first bearing portion 12b, the gap between
the stator and the magnet 22, the second bearing por-
tion 13b formed at the bearing plate 13 disposed be-
tween the pump housing 11 and the motor housing 12
and rotatably supporting the shaft 21, the gap formed
between the bearing plate 13 and the base portion 13c,
and the penetrating bore 16d. Thus, the lubrication and
cooling of each bearing portion 12b and 13b, the stator
and the magnet 22 may be performed with a short pip-
ing.
[0051] Furthermore, according to the aforementioned
second embodiment, the labyrinth L is formed between
the base portion 16c and the bearing plate 13. Thus, the
fluid may be effectively supplied to the first fluid chamber
15a.
[0052] It is explicitly stated that all features disclosed
in the description and/or the claims are intended to be
disclosed separately and independently from each other
for the purpose of original disclosure as well as for the
purpose of restricting the claimed invention independent
of the composition of the features in the embodiments
and/or the claims. It is explicitly stated that all value
ranges or indications of groups of entities disclose every
possible intermediate value or intermediate entity for the
purpose of original disclosure as well as for the purpose
of restricting the claimed invention, in particular as limits
of value ranges.

Claims

1. A pump device (10) comprising a pump housing (11)
including a fluid chamber (15) for inhaling a fluid
flowing through the fluid chamber via an intake port
(11a) and discharging the fluid to an outside via a
discharge port (15c), a motor housing (12) including
a stator (23, 24), a shaft (21) whose one end
projects into the pump housing and to which an im-
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peller (16) is assembled, and whose the other end
is rotatably connected to a first bearing portion (12b)
within the motor housing, a rotor (22) assembled to
the shaft and facing the stator, and a bearing plate
(13) disposed between the pump housing and the
motor housing and including a second bearing por-
tion (13b) rotatably supporting the shaft character-
ized in that the bearing plate is formed by a first
fluid passage (31) for leading the fluid to inside of
the bearing plate.

2. A pump device according to claim 1, wherein the
first fluid passage includes a first end including an
opening (31a) facing the fluid chamber and a sec-
ond end communicating with a bearing bore (13a)
formed at the bearing plate and provided adjacent
to the second bearing portion and having a larger
diameter than the second bearing portion.

3. A pump device according to claim 2, wherein the
opening is provided in a second fluid chamber (15b)
having a high fluid pressure in the pump housing.

4. A pump device according to claim 2 or 3, wherein
the opening includes a filter (38).

5. A pump device according to any of claims 1 to 4,
wherein the first fluid passage penetrates through
both side faces of the bearing plate in an axial di-
rection.

6. A pump device according to any of claims 1 to 5,
wherein the first bearing portion and the second
bearing portion communicate with each other via a
gap formed between the stator and the rotor.

7. A pump device according to any of claims 1 to 6,
wherein the shaft includes a fluid path (21p) for con-
necting the second bearing portion and a first fluid
chamber (15a) provided on an intake side of the flu-
id chamber.

8. A pump device according to claim 2, wherein a side
end portion of the bearing bore on the motor side is
formed by a slit (13s) in a radial direction of the
shaft.

9. A pump device according to any of claims 1 to 8,
wherein the first fluid passage formed in the bearing
plate and extending in a radial direction thereof
keeps a predetermined angle with the shaft.

10. A pump device (10) comprising a pump housing (11)
including a fluid chamber (15) for inhaling a fluid
flowing through the fluid chamber via an intake port
(11a) and discharging the fluid to an outside via a
discharge port (15c), a motor housing (12) including
a stator (23, 24), a shaft (21) whose one end

projects into the pump housing and to which an im-
peller (16) is assembled, and whose other end is
rotatably connected to a first bearing portion (12b)
within the motor housing, and a rotor (22) assem-
bled to the shaft and facing the stator character-
ized in that the impeller is formed with a first fluid
passage (33) extending in a radial direction of the
impeller for leading the fluid to the first bearing por-
tion.

11. A pump device according to claim 10, wherein the
shaft includes a second fluid passage (37) commu-
nicating with the first fluid passage and leading the
fluid to the first bearing portion.

12. A pump device according to claim 10 or 11, wherein
the first fluid passage includes a feed port to which
the fluid is led and at which a filter (35) is provided.

13. A pump device according to any of claims 10 to 12,
wherein the first fluid passage is formed in a base
portion (16c) of the impeller for supporting a blade
(16a) of the impeller.

14. A pump device according to claim 13, wherein the
base portion includes a penetrating bore (16d) pen-
etrating through both sides of the base portion in an
axial direction thereof.

15. A pump device according to claim 14, wherein the
fluid supplied from the first fluid passage is led to a
first fluid chamber (15a) on an intake side of the fluid
chamber via the second fluid passage, the first
bearing portion, a gap formed between the stator
and the rotor, a second bearing portion (13b)
formed at a bearing plate (13) disposed between
the pump housing and the motor housing and rotat-
ably supporting the shaft, a gap formed between the
bearing plate and the base portion, and the pene-
trating bore.

16. A pump device according to claim 15, further com-
prising a labyrinth (L) formed between the base por-
tion and the bearing plate radially outside of the
penetrating bore.
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