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(54) WATER PUMP

(57) A water pump that does not easily drain a liquid
stored in a liquid storage space outside is provided. The FIG.1
water pump includes a driving rotary body being drivingly
rotated by a drive mechanism, a pump shaft rotating by
a power transmission from the driving rotary body, a
housing being inserted with the pump shaft, an impeller
being fixed at one end side of the pump shaft, an elec-
tromagnetic clutch including a clutch portion being dis-
posed at the other end side of the pump shaft, the clutch
portion switching on and off the power transmission from
the driving rotary body to the pump shaft, a mechanical
seal being disposed at a position between the impeller

and the clutch portion, the mechanical seal being mount- 17—
ed between the pump shaft and the housing, and the 20—
liquid storage space allowing to store the liquid leaking 2|
out from a side of the impeller to a side of the clutch %
portion via the mechanical seal. The electromagnetic 9b(9)
clutch includes a yoke holding an electromagnetic coil.

The liquid storage space is formed at the housing. The 21
yoke is in contact with the housing.
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Description
TECHNICAL FIELD

[0001] This invention relates to a water pump which
includes a driving rotary body being drivingly rotated by
a drive mechanism, a pump shaft rotating by a power
transmission from the driving rotary body, a housing be-
ing inserted with the pump shaft, an impeller being fixed
at one end side of the pump shaft, an electromagnetic
clutch including a clutch portion being disposed at the
other end side of the pump shaft, the clutch portion
switching on and off the power transmission from the
driving rotary body to the pump shaft, a mechanical seal
being disposed at a position between the impeller and
the clutch portion, the mechanical seal being mounted
between the pump shaft and the housing, and a liquid
storage space allowing to store a liquid leaking out from
a side of the impeller to a side of the clutch portion via
the mechanical seal. This invention relates to the water
pump inwhich the electromagnetic clutch includes a yoke
holding an electromagnetic coil and the liquid storage
space is formed at the housing.

BACKGROUND ART

[0002] A mechanical seal mounted between a pump
shaft and a housing prevents a liquid from leaking out
while allowing a seal member fixed at a side of the pump
shaft and a seal member fixed at a side of the housing
to relatively slide with each other. Thus, the liquid cannot
be prevented from leaking out from a side of an impeller
to a side of a clutch portion through a gap between the
seal members.

[0003] According to Patent Document 1, in order not
to drain a liquid leaking out via a mechanical seal outside
a housing, a water pump in which a liquid storage space
which is able to store such a liquid is formed at the hous-
ing is disclosed. The housing is formed with an opening
portion opening the liquid storage space to a side of a
yoke and is provided with a cap which closes the opening
portion. The cap is formed with a drain hole which is able
to drain the liquid stored in the liquid storage space out-
side the housing. Further, the water pump is configured
such thatthe heat of the yoke heated by a heat generated
by the energization to the electromagnetic coil is con-
ducted to the housing via a fixing bracket fixing the yoke
to the housing to heat the liquid storage space and the
heat of the yoke vaporizes the liquid stored in the liquid
storage space. Accordingly, the liquid and the vapor
stored in the liquid storage space can be drained outside
the housing via the drain hole formed at the cap.

DOCUMENT OF PRIOR ART
PATENT DOCUMENT

[0004] Patent Document 1: JP2010-242623A
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OVERVIEW OF INVENTION
PROBLEM TO BE SOLVED BY INVENTION

[0005] According to the water pump described in Pat-
ent Document 1, because the heat of the yoke that is
heated by generation of heat of the electromagnetic coil
is conducted to the housing via the fixing bracket, the
heat of the yoke is easily radiated outside the fixing brack-
et before heating the liquid storage space sufficiently.
Thus, even if the heat of the yoke is conducted to the
housing, the liquid storage space cannot be easily and
sufficiently heated. As a result, because an amount of
the liquid which can be vaporized at the liquid storage
space is reduced, the liquid stored in the liquid storage
space is increased early and is easily drained outside
from the drain hole. In a case where the liquid stored in
the liquid storage space is drained outside from the drain
hole, there is an inconvenience of misunderstanding,
arising from a trace of the drain, that a trouble of unex-
pected leak of the liquid from the pump occurs. The
present invention is made in light of the above-described
circumstance and a purpose of the present invention is
to provide a water pump that does not easily drain a liquid
stored in a liquid storage space outside.

MEANS FOR SOLVING PROBLEM

[0006] According to the first characterized construction
of this invention, a water pump includes a driving rotary
body being drivingly rotated by a drive mechanism; a
pump shaft rotating by a power transmission from the
driving rotary body; a housing being inserted with the
pump shaft; an impeller being fixed at one end side of
the pump shaft; an electromagnetic clutch including a
clutch portion being disposed at the other end side of the
pump shaft, the clutch portion switching on and off the
power transmission from the driving rotary body to the
pump shaft; a mechanical seal being disposed at a po-
sition between the impeller and the clutch portion, the
mechanical seal being mounted between the pump shaft
and the housing; and a liquid storage space allowing to
store a liquid leaking out from a side of the impeller to a
side of the clutch portion via the mechanical seal; wherein
the electromagnetic clutch includes a yoke holding an
electromagnetic coil; the liquid storage space is formed
atthe housing; and the yoke is in contact with the housing.
[0007] According to the water pump of this construc-
tion, the yoke is in contact with the housing. Accordingly,
the heat held at the yoke that is heated by a heat gener-
ated by the energization to the electromagnetic coil is
effectively conducted to the housing without involving a
member intervening between the yoke and the housing.
Thus, according to the water pump of this configuration,
because the temperature of the liquid storage space is
easily increased and because an amount of the liquid
which can be vaporized at the liquid storage space is
increased, the early increase of the liquid stored in the
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liquid storage space is prevented. Accordingly, because
the liquid stored in the liquid storage space is not easily
drained outside, the inconvenience of the misunder-
standing that the trouble of the unexpected leak of the
liquid from the pump occur may not occur easily.
[0008] According to the second characterized con-
struction of this invention, the housing is formed with an
opening portion opening the liquid storage space to a
side of the yoke; and the yoke is positioned so as to close
the opening portion.

[0009] According to this construction, because the
heat held at the yoke is radiated to the liquid storage
space without involving the housing, the increase of the
temperature atthe liquid storage space can be facilitated.
[0010] According to the third characterized construc-
tion of this invention, a surface of the yoke facing the
liquid storage space is provided with a projecting and
recessed portion.

[0011] According to this construction, a heat radiation
area from the yoke to the liquid storage space can be
increased.

[0012] According to the fourth characterized construc-
tion of this invention, a bottom portion of the liquid storage
space is defined by a bottom surface which becomes
lower as being closer to a side of the yoke.

[0013] According to this construction, because the lig-
uid flowing into the liquid storage space is flown to the
side of the yoke by its own weight, the evaporation of the
liquid can be facilitated.

BRIEF DESCRIPTION OF DRAWINGS
[0014]

[Fig. 1] Longitudinal cross sectional view showing a
water pump according to this invention [Fig. 2] Cross
sectional view taken along the line lI-1l in Fig. 1
[Fig. 3] Longitudinal cross sectional view showing a
water pump of a second embodiment according to
this invention

MODE FOR CARRYING OUT THE INVENTION

[0015] Embodiments of this invention will be explained
hereunder on the basis of the drawings.

[First embodiment]

[0016] Fig. 1shows awater pump P for circulating cool-
ing water, the water pump P mounted to an engine E (an
example of a drive mechanism) for a vehicle according
to this invention.

[0017] The water pump P includes a drive pulley (an
example of a driving rotary body) 1, a pump shaft 2, a
pump housing 3, an impeller 4, an electromagnetic clutch
5, a mechanical seal 6 and a liquid storage space 7. The
drive pulley 1 is drivingly rotated by the engine E. The
pump shaft 2 rotates by a power transmission from the
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drive pulley 1. The pump housing 3 is inserted with the
pump shaft 2. The impeller 4 is fixed at one end side of
the pump shaft 2. The electromagnetic clutch 5 includes
a clutch portion 5a being disposed at the other end side
of the pump shaft 2, the clutch portion 5a switching on
and off the power transmission from the drive pulley 1 to
the pump shaft 2. The mechanical seal 6 is disposed at
a position between the impeller 4 and the clutch portion
5a, and is mounted between the pump shaft 2 and the
pump housing 3. The liquid storage space 7 allows to
store a liquid leaking out from a side of the impeller 4 to
a side of the clutch portion 5a via the mechanical seal 6.
[0018] The pump housing 3 is integrally formed with a
fixed flange portion 8 and a cylindrical shaft portion 9
which are made from a metal material, for example, alu-
minum alloy. The fixed flange portion 8 is fixed to an
engine E. The cylindrical shaft portion 9 is formed in a
cylindrical shape and is inserted with the pump shaft 2.
The fixed flange portion 8 is formed with a circular shaft
through hole 8a which is centered on a rotary axis X. The
cylindrical shaft portion 9 is coaxial with the rotary axis
X so as to be communicated with the shaft through hole
8a and is integrally formed with the fixed flange portion 8.
[0019] The cylindrical shaft portion 9 is integrally pro-
vided with a large diameter cylindrical shaft portion 9a
which is continuously provided with the fixed flange por-
tion 8 and a small diameter cylindrical shaft portion 9b
which is continuously provided with the large diameter
cylindrical shaft portion 9a. The inner diameter of the
large diameter cylindrical shaft portion 9a is formed to
include the same diameter as the diameter of the shaft
through hole 8a. The inner diameter of the small diameter
cylindrical shaft portion 9b is formed to include the diam-
eter smaller than the diameter of the shaft through hole
8a.

[0020] The pump shaft 2 is inserted to be positioned
inside the shaft through hole 8a and the cylindrical shaft
portion 9 and is rotatably supported at an inner circum-
ferential side of the small diameter cylindrical shaft por-
tion 9b about the rotary axis X via a pump bearing 10.
The mechanical seal 6 is mounted between an outer cir-
cumferential portion of the pump shaft 2 and an inner
circumferential portion of the shaft through hole 8a.
[0021] The drive pulley 1 is rotatably supported at an
outer circumferential side of the small diameter cylindrical
shaft portion 9b about the rotary axis X via a pulley bear-
ing 11. Thus, the pump shaft 2 and the drive pulley 1 are
relatively rotatably supported about the rotary axis X.
[0022] Thedrive pulley 1is made from a magnetic body
material, for example, an iron material or a nickel alloy
material, and is integrally provided with a cylindrical outer
circumferential wall 1a, a cylindrical inner circumferential
wall 1b and a side end wall 1c. The outer circumferential
wall 1a is centered on the rotary axis X. The inner cir-
cumferential wall 1b is disposed at an inner side of the
outer circumferential wall 1a and is centered on the rotary
axis X. The side end wall 1c connects each end portion
of the outer circumferential wall 1a and the inner circum-
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ferential wall 1b, the end portions which are disposed
opposite to a side of the impeller 4. The side end wall 1¢
is disposed in an orientation orthogonal to the rotary axis
X.

[0023] The drive pulley 1 is formed with an annular
space 12 which is surrounded by the outer circumferen-
tial wall 1a, the inner circumferential wall 1b and the side
end wall 1¢, and which opens to the side of the impeller
4. An electromagnetic solenoid 13 of the electromagnetic
clutch 5 is positioned inside the annular space 12.
[0024] A belt wound portion 14a wound with a drive
belt 14 is formed at an outer circumferential surface of
the outer circumferential wall 1a. The pulley bearing 11
is disposed such that an outer race is in contact with an
inner circumferential surface of the inner circumferential
wall 1b. A clutch surface 16 attracting an armature (a
clutch plate) 15 is formed at an outer surface side of the
side end wall 1c, the outer surface side which is disposed
in a direction opposite to a side of the electromagnetic
solenoid 13. The side end wall 1c is formed with plural
through holes 16a which is long in a circumferential di-
rection and which penetrates the clutch surface 16. The
through holes 16a are disposed apart from one another
at an interval in the circumferential direction.

[0025] The drive belt 14 is hung and wound around an
output pulley provided at the crankshaft of the engine E
and the drive pulley 1 and drivingly rotates the drive pulley
1 continuously when starting up the engine E. The switch-
ing of the power transmission operated by the electro-
magnetic clutch 5 is controlled on the basis of detection
results of a temperature sensor (not shown in the draw-
ings) detecting, for example, the water temperature of
cooling water.

[0026] For example, in a case where the water tem-
perature of cooling water is low, for example, immediately
after the startup of the engine E (when the engine E is
not sufficiently warmed), the electromagnetic clutch 5 is
maintained off state (disconnected state) to facilitate the
warm up. In a case where the water temperature of cool-
ing water exceeds a predetermined value, the electro-
magnetic clutch 5 is switched to an on state (connected
state) to circulate cooling water by the drive rotation of
the impeller 4.

[0027] The electromagnetic clutch 5 is configured with
the electromagnetic solenoid 13 which is housed in the
annular space 12 of the drive pulley 1, and a clutch unit
17 which integrally rotates with the pump shaft 2. A mag-
netic circuit which applies the magnetic flux transmitted
from the electromagnetic solenoid 13 on the armature 15
is formed on the drive pulley 1.

[0028] The electromagnetic solenoid 13 includes a so-
lenoid portion 18 which generates the magnetic flux by
energization, and a yoke 19 which is made from a mag-
netic body material, for example, an iron material or a
nickel alloy material to transmit the magnetic flux trans-
mitted from the solenoid portion 18 to the drive pulley 1.
[0029] The yoke 19 is integrally formed with an inner
cylindrical portion 19a, an outer cylindrical portion 19b
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and an annular connection plate portion 19c to be formed
in an annular shape including the C-shape cross section.
The inner cylindrical portion 19a and the outer cylindrical
portion 19b are formed in a cylindrical shape and are
coaxially disposed with the rotary axis X. The connection
plate portion 19¢ connects each end portion of the inner
cylindrical portion 19a and the outer cylindrical portion
19b, the end portions disposed at the side of the impeller
4. The inner cylindrical portion 19a is disposed close to
the inner circumferential wall 1b, and the outer cylindrical
portion 19b is disposed close to the outer circumferential
wall 1a, and the connection plate portion 19c is disposed
in the orientation orthogonal to the rotary axis X.

[0030] At the solenoid portion 18, a bobbin 18a is
wound with an electromagnetic coil 18b and is fitted in-
side the yoke 19. Thus, the electromagnetic clutch 5 in-
cludes the yoke 19 which holds the electromagnetic coil
18b inside the yoke 19.

[0031] The clutch unit 17 includes a bush 20 which is
fitted onto an end portion of the pump shaft 2, and plural
spring plates 21 which bias the annular armature 15 to
be away from the side end wall 1c of the drive pulley 1
while supporting the armature 15 to the bush 20.
[0032] Thearmature 15is made from a magnetic body,
for example, an iron material or a nickel alloy material. A
plate material which can be elastically deformed as
spring steel is used for the spring plates 21, and one end
is connected to a flange portion of the bush 20 and the
other end is connected to the armature 15.

[0033] When the electromagnetic solenoid 13 is not
energized, the armature 15 is away from the clutch sur-
face 16 of the side end wall 1c by the biasing force of the
spring plates 21 and the electromagnetic clutch 5 has
been switched in the off state.

[0034] When the electromagnetic solenoid 13 is ener-
gized, a part of the magnetic flux formed at the magnetic
circuit which is configured by the yoke 19 and the drive
pulley 1 leaks outward via the through hole 16a of the
side end wall 1c and affects the armature 15. The arma-
ture 15 is attracted to the clutch surface 16 and the elec-
tromagnetic clutch 5 is switched to be in the on state.
Accordingly, the clutch unit 17 configures the clutch por-
tion 5a which switches on and off the power transmission
from the drive pulley 1 to the pump shaft 2.

[0035] At a side of the fixed flange portion 8 which is
close to the yoke 19, the fixed flange portion 8 configuring
the pump housing 3 is integrally provided with a cylindri-
cal wall portion 22 which is coaxial with the rotary axis
X, and the cylindrical wall portion 22 is fixed to the yoke
19.

[0036] The liquid storage space 7 is formed annularly
and is disposed between the cylindrical wall portion 22
and the large diameter cylindrical shaft portion 9a. An
opening portion 23 opening the liquid storage space 7 to
the side of the yoke 19 is formed between respective end
portions of the cylindrical wall portion 22 and the large
diameter cylindrical shaft portion 9a. At the yoke 19, the
connection plate portion 19c is directly in contact with the
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cylindrical wall portion 22 and is positioned so as to close
an outer circumferential side portion of the opening por-
tion 23 of the liquid storage space 7.

[0037] At the large diameter cylindrical shaft portion
9a, an inflow hole 24 which flows, for example, cooling
water leaking out from the mechanical seal 6 to a side of
the pump bearing 10 to the liquid storage space 7 by its
own weight is formed through in a cylindrical diameter
direction. As shown in Fig. 2, each of drain holes 26 which
can drain, for example, cooling water vaporized in the
liquid storage space 7 outside is formed through at an
upper portion and a side portion of the cylindrical wall
portion 22. The drain hole 26 may be single or plural, and
can drain water vapor of cooling water (liquid) W stored
in the liquid storage space 7 to an upper side of the pump
housing 3.

[0038] Accordingly, because the heat held at the yoke
19 that is heated by the heat generated by the energiza-
tion to the electromagnetic coil 18b can be effectively
conducted to the liquid storage space 7 via the connec-
tion plate portion 19c and the cylindrical wall portion 22,
the evaporation of cooling water stored in the liquid stor-
age space 7 can be facilitated.

[0039] A plate-shaped cap 25 which is made of resin
or metal and which closes the entire circumference and
the entire area of the opening portion 23 of the liquid
storage space 7 is mounted so as be in contact with a
plate surface of the connection plate portion 19c. Alter-
natively, the yoke 19 can be exposed to the liquid storage
space 7 by including the cap 25 which closes only a gap
between the yoke 19 and the cylindrical shaft portion 9
or by not being mounted with the cap 25.

[Second embodiment]

[0040] Fig. 3 shows another embodiment of a water
pump P according to this invention. According to this em-
bodiment, a lower side portion of the liquid storage space
7 is defined by a bottom surface 27 which becomes lower
as being closer to the side of the yoke 19. That is, the
inclination bottom surface 27 which becomes lower as
being closer to the side of the yoke 19 is formed at a
portion of a lower end side, in a vertical direction, of the
inner circumferential surface of the cylindrical wall portion
22.

[0041] By including the bottom surface 27 which is in-
clined as described above, cooling water flowing into the
liquid storage space 7 is flown to be close to the side of
the yoke 19 by its own weight and the evaporation of
cooling water can be facilitated. Other construction is
identical to the first embodiment.

[Third embodiment]

[0042] A surface of the yoke 19 which exposes to and
faces the liquid storage space 7 can be provided with a
projecting and recessed portion by being formed with,
forexample, a projecting and recessed surface or arough
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surface at the surface of the yoke 19, or, by being pro-
jectingly fixed with, for example, a metal fin, which are
not shown in the drawings. By including the projecting
and recessed portion, the heat radiation area from the
yoke 19 to the liquid storage space 7 may be further in-
creased to enhance the evaporation effect of cooling wa-
ter.

[Other embodiment]

[0043] 1. According to a water pump of this invention,
a yoke and a housing which are made from a magnetic
body material may be integrally formed.

INDUSTRIAL APPLICABILITY

[0044] The water pump of this invention can be applied
to various types of water pumps which include electro-

magnetic clutches.

EXPLANATION OF REFERENCE NUMERALS

[0045]

1 driving rotary body
2 pump shaft

3 housing

4 impeller

5 electromagnetic clutch
5a clutch portion

6 mechanical seal

7 liquid storage space
18b  electromagnetic coil
19 yoke

23 opening portion
27 bottom surface
E drive mechanism

Claims
1. A water pump, comprising:

a driving rotary body being drivingly rotated by
a drive mechanism;

a pump shaft rotating by a power transmission
from the driving rotary body;

a housing being inserted with the pump shaft;
an impeller being fixed at one end side of the
pump shaft;

an electromagnetic clutchincluding a clutch por-
tion being disposed at the other end side of the
pump shaft, the clutch portion switching on and
off the power transmission from the driving ro-
tary body to the pump shaft;

a mechanical seal being disposed at a position
between the impeller and the clutch portion, the
mechanical seal being mounted between the
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pump shaft and the housing; and

a liquid storage space allowing to store a liquid
leaking out from a side of the impeller to a side
of the clutch portion via the mechanical seal;
wherein

the electromagnetic clutch includes a yoke hold-
ing an electromagnetic coil;

the liquid storage space is formed at the hous-
ing; and

the yoke is in contact with the housing.

The water pump according to claim 1, wherein

the housing is formed with an opening portion open-
ing the liquid storage space to a side of the yoke; and
the yoke is positioned so as to close the opening
portion.

The water pump according to claim 2, wherein a sur-
face of the yoke facing the

liquid storage space is provided with a projecting and
recessed portion.

The water pump according to claim 1, wherein a bot-
tom portion of the liquid

storage space is defined by a bottom surface which
becomes lower as being closer to a side of the yoke.

The water pump according to claim 2, wherein a bot-
tom portion of the liquid

storage space is defined by a bottom surface which
becomes lower as being closer to the side of the
yoke.

The water pump according to claim 3, wherein a bot-
tom portion of the liquid

storage space is defined by a bottom surface which
becomes lower as being closer to the side of the
yoke.
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