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(54) Sanitary washing apparatus

(57) A sanitary washing apparatus (1, 21) includes a
pump (2) for delivering a washing water to a water flow
route (R) to which the washing water flows, an electro-
magnetic valve (8) interposed between a supply water
source (S) and the pump, and allowing the washing water
to be supplied from the supply water source, a control
means (11) for controlling the electromagnetic valve to
open/close, and a switching circuit provided with a
switching element (5), the switching circuit links an open-

ing/closing operation of the electromagnetic valve and
an operation/operation stop of the pump to each other
without an interposition of the control means, the switch-
ing circuit operates the pump when the electromagnetic
valve is in an open state where the electromagnetic valve
supplies the washing water and stops the pump when
the electromagnetic valve is in a closed state where the
electromagnetic valve blocks supply of the washing wa-
ter.
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Description

TECHNICAL FIELD

[0001] This disclosure generally relates to a sanitary
washing apparatus for washing a human private part.

BACKGROUND DISCUSSION

[0002] There are two major types of known sanitary
washing apparatuses provided at a warm water washing
toilet seat and discharging warm water to wash a human
private part in view of a method of supplying washing
water. One of the two types refers to the sanitary washing
apparatus where water that is supplied from a public wa-
ter supply is heated directly (that is, without using a pump)
and then used for washing. In this type, a water pressure
of the public water supply is used as-is as a water pres-
sure of the washing water. The other one of the two types
refers to the sanitary washing apparatus where the water
supplied from the public water supply is obtained via the
pump, heated and then used as the washing water. In
some cases, the water supplied from the public water
supply is stored at a water storage tank once, and the
water stored at the water storage tank is pumped up by
the pump and then used. In this type where the water is
obtained from a supply water source by using the pump,
the water pressure is applied by the pump to the washing
water. In a case where it is not allowed to connect the
sanitary washing apparatus directly to the public water
supply and to use the water pressure of the public water
supply for reasons of, for example, legal regulations, the
sanitary washing apparatus where the pump is applied
is suitably used.
[0003] As disclosed in JPS59-102030A and
JPH3-20386Y (which are hereinafter referred to as Pat-
ent reference 1 and Patent reference 2, respectively),
the known sanitary washing apparatus, where the pump
is used for obtaining the water from the supply water
source, includes a control circuit and/or a controller for
controlling the pump.
[0004] However, the sanitary washing apparatus con-
nected directly to the water supply is not provided with
the pump for obtaining the water from the supply water
source, and therefore the aforementioned control circuit
and/or the controller for controlling the pump do not need
to be provided. Accordingly, in order to manufacture the
known sanitary washing apparatus where the pump for
obtaining the water from the supply water source is used,
a control circuit and/or a controller need to be configured
and arranged so as to be completely different from those
of the sanitary washing apparatus which is connected
directly to the water supply.
[0005] One known case where the sanitary washing
apparatus, at which the pump for obtaining the water from
the supply water source is used for obtaining water that
is once stored at a water storage tank 43, is configured
on the basis of the sanitary washing apparatus, at which

the pump for obtaining the water from the supply water
source is not  used, is illustrated in Fig. 5A. As illustrated
in Fig. 5A, at a sanitary washing apparatus 41, a control
means 51 controlling an opening/closing operation of an
electromagnetic valve 48 via a first solid state relay (SSR)
50 additionally includes a function for controlling an op-
eration of a pump motor 42a of a pump 42. In this case,
the control means 51 is connected via a second solid
state relay (SSR) 44 which is supplied with electric power
from a power supply 49 and is connected, for example,
to the pump motor 42a. A water flow control portion 47,
which includes the electromagnetic valve 48 and the first
SSR 50, is commonly provided at the sanitary washing
apparatus where the pump 42 is not used and at the
sanitary washing apparatus where the pump 42 is used.
At the sanitary washing apparatus at which the pump 42
is not used, an upstream side of a water flow path relative
to the electromagnetic valve 48 is connected directly to
the public water supply without the pump 42 interposed
between the public water supply and the electromagnetic
valve 48. A water pressure of water outputted from the
pump 42 is adjusted by adjusting voltage of the pump
motor 42a by means of a voltage adjustment circuit 46
for adjusting voltage of a driving power supply.
[0006] Another known case is illustrated in Fig. 5B. In
this case illustrated in Fig. 5B, a second control means
144 may be provided at a sanitary washing apparatus
141 independently from the first control means 51 con-
trolling the electromagnetic valve 48 (the first control
means 51 corresponds to the control means 51 in Fig.
5A).
[0007] As described above, in order to manufacture
the sanitary washing apparatuses 41 and 141 each of
which includes the pump 42, the function of the control
means of the sanitary washing apparatus that does not
include the pump 42 needs to be modified to a large ex-
tent or the independent control means needs to be ar-
ranged. In other words, in a case where the sanitary
washing apparatuses of the both types (that is, the san-
itary washing apparatus at which the pump is used and
the sanitary washing apparatus at which the pump is not
used) are manufactured, the control means for each of
the types needs to be designed and manufactured inde-
pendently from each other. This may result in an increase
in manufacturing costs and an increase in the number of
manufacturing processes.
[0008] A need thus exists for a sanitary washing ap-
paratus which supplies water supplied by using a pump
from a water supply for purpose of washing a human
private part, and to which a control means of a sanitary
washing apparatus connected directly to the water supply
without a pump interposed between the apparatus and
the water supply is applicable without making a modifi-
cation of the control means or increasing a number of
the control means.
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SUMMARY

[0009] According to an aspect of this disclosure, a san-
itary washing apparatus includes a pump for delivering
a washing water to a water flow route to which the wash-
ing water flows, an electromagnetic valve interposed be-
tween a supply water source and the pump, and allowing
the washing water to be supplied from the supply water
source, a control means for controlling the electromag-
netic valve to open/close, and a switching circuit provided
with a switching element, the switching circuit links an
opening/closing operation of the electromagnetic valve
and an operation/operation stop of the pump to each oth-
er without an interposition of the control means, the
switching circuit operates the pump when the electro-
magnetic valve is in an open state in which the electro-
magnetic valve supplies the washing water and stops the
pump when the electromagnetic valve is in a closed state
in which the electromagnetic valve blocks supply of the
washing water.
[0010] According to the above described configuration,
when the electromagnetic valve is in the open state, the
operation of the pump is automatically started and thus
the washing water is delivered from the supply water
source to the water flow route. On the other hand, when
the electromagnetic valve is in the closed state, the pump
is automatically stopped and thus supply of the washing
water from the supply water source is stopped. Thus, an
electric system and a water flow path of the electromag-
netic valve, and an electric system and a water flow path
of the pump are linked to or associated with each other
by means of a function or an operation of the switching
circuit that is provided with the switching element.
[0011] The electromagnetic valve is commonly provid-
ed also at a type of the sanitary washing apparatus which
is not provided with the pump and which is connected
directly to the supply water source such as a public water
system. According to the above described configuration,
in a case where the sanitary washing apparatus, which
has the above-described structure at which the pump is
provided, is configured on the basis of a configuration of
a type of the sanitary washing apparatus, which is not
provided with the pump and which is connected directly
to the supply water source, there is no need that the con-
trol means controlling the electromagnetic valve controls
also the pump and there is no need to provide an inde-
pendent control means that exclusively controls the
pump. By only adding the switching circuit including the
switching element to the sanitary washing apparatus that
is not provided with the pump and is connected directly
to the supply water source, the sanitary washing appa-
ratus provided with the pump may be configured without
modifying the control means or increasing a number of
the control means.
[0012] Consequently, in a case where both the sanitary
washing apparatus that is provided with the pump for
obtaining the water from the supply water source and the
sanitary washing apparatus that is not provided with the

pump for obtaining the water from the supply water
source are manufactured, manufacturing costs and the
number of manufacturing processes are reduced.
[0013] According to another aspect of this disclosure,
the electromagnetic valve includes an opening/closing
electric circuit where the electromagnetic valve is in the
open state when  the electromagnetic valve is electrified
and the electromagnetic valve is in the closed state when
the electromagnetic valve is not electrified, the switching
element includes a relay, the relay includes an input ter-
minal that is parallelly connected to the opening/closing
electric circuit of the electromagnetic valve and an output
terminal that is serially inserted in an intermediate portion
of a driving power supply circuit of the pump, and an
electric power from a driving power supply is supplied to
the pump when the electromagnetic valve is in the open
state by the opening/closing electric circuit and supply of
the electric power to the pump is interrupted when the
electromagnetic valve is in the closed state by the open-
ing/closing electric circuit.
[0014] According to the above described configuration,
the sanitary washing apparatus includes the switching
circuits at which the switching element includes the relay,
and each of the input terminal and the output terminal of
the relay is connected between the electromagnetic valve
and the pump as described above. Consequently, the
opening/closing operation of the electromagnetic valve,
and the operation and the operation stop of the pump are
linked with each other with the simple configuration.
[0015] According to a further aspect of this disclosure,
the driving power supply circuit of the pump includes a
voltage adjustment circuit configured to adjust an electric
voltage supplied to the pump.
[0016] According to the above described configuration,
variation in a water pressure of the washing water which
is caused by variation in an output of the individual pumps
provided in the sanitary washing apparatus is corrected,
and therefore a constant water pressure is obtained.
[0017] According to another aspect of this disclosure,
a power supply for opening/closing the electromagnetic
valve is commonly used for the driving power supply to
the pump.
[0018] According to the above described configuration,
there is no need to provide an independent driving power
supply of the pump, and thus the configuration of the
sanitary washing apparatus is simplified.
[0019] According to another aspect of this disclosure,
a power supply for driving the pump is supplied via an
AC adapter from a commercial power supply.
[0020] According to the above described configuration,
the pump is driven or actuated even in a case where a
capacity of the power supply for opening/closing the elec-
tromagnetic valve does not satisfy an electric current flow
that is needed for driving the pump.
[0021] According to another aspect of this disclosure,
the sanitary washing apparatus includes a water storage
tank for reducing a pressure of the washing water from
the supply water source, wherein the washing water is
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stored at the water storage tank by the  opening/closing
operation of the electromagnetic valve and the washing
water stored at the water storage tank is delivered by the
pump to the water flow route.
[0022] According to the above described configuration,
a large load is restricted from being applied to, for exam-
ple, the water flow route R.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The foregoing and additional features and char-
acteristics of this disclosure will become more apparent
from the following detailed description considered with
the reference to the accompanying drawings, wherein:
[0024] Fig. 1A is a diagram schematically illustrating
an electrical system and a water flow path of a configu-
ration of a sanitary washing apparatus according to a first
embodiment disclosed here;
[0025] Fig. 1B is a diagram schematically illustrating
an electrical system and a water flow path of a configu-
ration of a sanitary washing apparatus that is directly con-
nected to a water supply;
[0026] Fig. 2 is a diagram schematically illustrating an
electrical system and a water flow path of a sanitary
washing apparatus according to a second embodiment
disclosed here;
[0027] Fig. 3 is a block diagram illustrating a configu-
ration of the water flow path according to the first embod-
iment;
[0028] Fig. 4 is a circuit diagram illustrating a configu-
ration of a voltage adjustment circuit that is illustrated in
Figs. 1A and 2;
[0029] Fig. 5A is a diagram schematically illustrating a
form of an electrical system and a water flow path of a
known sanitary washing apparatus; and
[0030] Fig. 5B is a diagram schematically illustrating
another form of an electrical system and a water flow
path of a known sanitary washing apparatus.

DETAILED DESCRIPTION

[0031] A first embodiment of a sanitary washing appa-
ratus related to this disclosure will be explained with ref-
erence to drawings. In each of the drawings, solid lines
connecting component with one another indicate electric
connection and dotted lines indicate water flow path.
[0032] As illustrated in Fig. 1A, a sanitary washing ap-
paratus 1 includes a pump 2 for delivering water obtained
from a supply water source S including, for example, a
public water supply, to a water flow route R to which wash-
ing water flows. The water flow route R is the route to
which the washing water flows and which includes a
washing means such as, for example, a nozzle for wash-
ing a human private part and/or a discharging portion of
water for washing a toilet bowl.
[0033] The sanitary washing apparatus 1 includes a
pump control unit 4 that is constituted by a relay 5 (i.e.,
a switching element) and by a voltage adjustment circuit

6. Further, the sanitary washing apparatus 1 includes a
water flow control portion 7 provided with an electromag-
netic valve 8. The electromagnetic valve 8 is arranged
between the supply water source S and the pump 2, and
controls supply of the washing water from the supply wa-
ter source S.
[0034] The pump 2 may be a pump which delivers or
supplies the water of the supply water source S via the
electromagnetic valve 8 directly to the water flow route
R. Alternatively, as illustrated in Fig. 1A, the water may
be stored at a water storage tank 3 once, and the water
stored at the water storage tank 3 may be pumped up
and then be delivered to the water flow route R.
[0035] The pump control unit 4, and an electrical wiring
which connects among the pump control unit 4, a pump
motor 2a of the pump 2 and the water flow control portion
7 function as a switching circuit and play a role of linking
an operation of the electromagnetic valve 8 and an op-
eration of the pump 2.
[0036] As illustrated in Fig. 1B, the water flow control
portion 7 may be applied to a sanitary washing apparatus
31 as-is without making, for example, a modification. The
sanitary washing apparatus 31 is a type of the sanitary
washing apparatus which is not provided with the water
storage tank 3 or the pump 2, and at which the electro-
magnetic valve 8 is connected directly to the water sup-
ply. First, a configuration and a function of the water flow
control portion 7 will be explained on the basis of a con-
figuration of the sanitary washing apparatus 31 of Fig. 1B.
[0037] The water flow control portion 7 includes a pow-
er supply 9, a solid state relay (SSR) 10 and a control
means 11, in addition to the electromagnetic valve 8.
Electric power is drawn via an adapter 12 and is supplied
to the power supply 9.
[0038] The electromagnetic valve 8 is in an open state
only while electric current having a voltage that is equal
to or greater than a predetermined voltage value is being
supplied to the electromagnetic valve 8, and is in a closed
state when electric current is not supplied thereto, that
is, the electromagnetic valve 8 is in the closed state when
the electromagnetic valve 8 is not electrified. In other
words, the electromagnetic valve 8 is a so-called normal-
ly closed-type electromagnetic valve. According to the
configuration illustrated in Fig. 1B, an upstream side of
a water flow path relative to the electromagnetic valve 8
is connected to the supply water source S. A downstream
side of the water flow path relative to the electromagnetic
valve 8 is connected to the water flow route R so that the
washing water is supplied via the electromagnetic valve
8 to the water flow route R. A warm water tank for tem-
porarily storing the warm water may be provided between
the electromagnetic valve 8 and the nozzle.
[0039] When the electromagnetic valve 8 is in the
closed state, a flow path between the supply water source
S and the water flow route R is blocked or disconnected.
In a case where the electromagnetic valve 8 comes to
be in the open state, the flow path between the supply
water source S and the water flow route R is opened or
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connected, so that the washing water is supplied to the
water flow route R. At this time, a water pressure is ap-
plied to the washing water by a water pressure of the
supply water source S.
[0040] The SSR 10 is inserted in an intermediate por-
tion of an electric current supply circuit (i.e., an opening/
closing electric circuit) connecting the power supply 9
and the electromagnetic valve 8 to each other. The SSR
10 is connected to the control means 11 so that an open-
ing/closing operation of the electromagnetic valve 8 is
controlled via the SSR 10 by the control means 11. When
the washing water is not supplied from the electromag-
netic valve 8 to the water flow route R, the SSR 10 dis-
connects the electric current supply circuit so as to main-
tain the electromagnetic valve 8 in the closes state. On
the other hand, when the washing water is supplied to
the water flow route R, a weak electric current is inputted
from the control means 11 to the SSR 10, and the electric
current supply circuit is connected via the SSR 10, that
is, the electric current supply circuit is established. That
is, the electric current is supplied from the power supply
9 to the electromagnetic valve 8, the electromagnetic
valve 8 comes to be in the open state and the washing
water is actually supplied to the water flow route R.
[0041] The control means 11 is implemented by a mi-
crocomputer (a micon), for example. The control means
11 may have a function to perform not only the opening/
closing operation of the electromagnetic valve 8 but also
various controls that are needed at the sanitary washing
apparatus, including, for example, a temperature adjust-
ment of the washing water. Electric power necessary for
operating the control means 11 may be supplied from
the power supply 9.
[0042] Next, a configuration of the sanitary washing
apparatus 1 of Fig. 1A according to the first embodiment,
which includes the water storage tank 3 and the pump
2, will be explained in detail. According to the sanitary
washing apparatus 1, the washing water is delivered from
the supply water source S via the electromagnetic valve
8 by means of the pump 2 to the water flow route R, but
not from the supply water source S directly to the water
flow route R. Except for this aspect and an aspect that
the switching circuit including the pump control unit 4 is
connected to the water flow control portion 7, the config-
uration of the water flow control portion 7 including the
electromagnetic valve 8 is identical to the configuration
illustrated in the aforementioned Fig. 1B.
[0043] Fig. 3 simply illustrates the water flow path of
the sanitary washing apparatus 1 according to this em-
bodiment. The water obtained from the supply water
source S is delivered via the electromagnetic valve 8 to
the water storage tank 3 and stored thereat once, and
then is supplied by means of the pump 2 to the water
flow route R including, for example, the nozzle for wash-
ing the human private part. The water storage tank 3
serves as an air gap which is provided with an air layer
and reduces the pressure of the water obtained via the
electromagnetic valve 8 from the supply water source S.

Consequently, other configuration, which serves as the
air gap, than the water storage tank 3 may be used as
long as the function of the air gap is performed.
[0044] The pump 2 pumps up the water of the water
storage tank 3 as the pump motor 2a is driven to rotate
or operate. A driving power supply for driving the pump
motor 2a is drawn or obtained from the power supply 9
of the water flow control portion 7, that is, the power sup-
ply 9 provides the power supply for opening/closing the
electromagnetic valve 8 and the power supply for driving
the pump motor 2a. In other words, the power supply 9
for opening/closing the electromagnetic valve 8 is com-
monly used for the driving power supply to the pump 2.
[0045] The relay 5 includes an input terminal 5a and
an output terminal 5b. An input-side terminal of the relay
5, that is, the input terminal 5a, included in the pump
control unit 4 is connected to the electric current supply
circuit which connects the power supply 9 and the elec-
tromagnetic valve 8 to each other in a manner that the
input-side terminal 5a of the relay 5 is parallel with the
electromagnetic valve 8. An output-side of the relay 5,
that is, the output terminal 5b, is serially inserted in an
intermediate portion of a circuit connecting the pump mo-
tor 2a and the power supply 9 to each other (i.e., a driving
power supply circuit of the pump). Further, the voltage
adjustment circuit 6 is inserted between the power supply
9 and the pump motor 2a. A configuration and a function
of the voltage adjustment circuit 6 will be explained later.
[0046] In a state where the circuit between the power
supply 9 and the electromagnetic valve 8 is blocked or
disconnected by the SSR 10, the electromagnetic valve
8 is closed, the electric current is not supplied to the input-
side of the relay 5 and the output-side of the relay 5 is
opened. Because an electric current for driving the pump
motor 2a is not supplied to the pump motor 2a, the pump
motor 2a is in a state where the pump motor 2a is stopped.
That is, the water flow path from the supply water source
S toward the pump 2 is in interrupted by the electromag-
netic valve 8, and accordingly the pump 2 is in a state
where the operation is stopped.
[0047] On the other hand, in a case where an electric
signal is inputted from the control means 11 to the SSR
10, and the circuit between the electromagnetic valve 8
and the power supply 9 is in a connected state in order
that the washing water is supplied to the water flow route
R, the electromagnetic valve 8 is in the open state and
the electric current is applied to the input side of the relay
5, and thus an output-side circuit of the relay 5 is closed.
Accordingly, an electric power from the pump driving
power supply is supplied from the power  supply 9 to the
pump motor 2a so that the pump motor 2a is driven and
the water flowing into the water storage tank 3 via the
electromagnetic valve 8 in the open state is pumped up
by the pump 2. The water pumped up by the pump 2 is
supplied to the water flow route R. At this time, due to
the water pressure generated by the pump 2, the water
pressure is applied to the washing water supplied to the
water flow route R.
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[0048] In the above-described state, in a case where
the input of the electric signal from the control means 11
to the SSR 10 is stopped again, and the electric current
supply circuit between the power supply 9 and the elec-
tromagnetic valve 8 is blocked by the SSR 10, the power
supply via the relay 5 to the pump motor 2a is also inter-
rupted, and therefore the electromagnetic valve 8 is in
the closed state and the pumping of the water by the
pump 2 is stopped.
[0049] As described above, an electric system needed
for opening/closing the electromagnetic valve 8 and an
electric system needed for actuating/stopping the pump
motor 2a are linked to or associated with each other by
means of the relay 5, and supply/block of the water flow
from the supply water source S toward the water flow
route R is also linked with the opening/closing operation
of the electromagnetic valve 8 and with the actuating/
stopping the pump motor 2a. Because the above-de-
scribed linked operations are realized by means of a sim-
ple mechanism where the operations are performed via
the relay 5, defects related to the control of the electro-
magnetic valve 8 and/or the pump 2 are restricted from
occurring. The defects include, for example, a case
where the pump motor 2a does not operate and the wash-
ing water is not supplied to the water flow route R even
though the electromagnetic valve 8 is opened. Further,
an unnecessary consumption of the electric power and/or
the water is restricted because the pump motor 2a is
driven to operate only when the washing water needs to
be supplied.
[0050] The sanitary washing apparatus 1 of this em-
bodiment includes the water flow control portion 7 that
may be commonly used for the sanitary washing appa-
ratus 1 and for the sanitary washing apparatus 31 (which
is the type of the sanitary washing apparatus where the
pump 2 is not used as illustrated in Fig. 1B), and the
sanitary washing apparatus 1 of this embodiment may
be configured simply by connecting the input side and
the output side of the relay 5 of the pump control unit 4
to the respective portions as described above. That is,
for example, without providing an independent control
means for controlling the pump motor 2a or adding a
function of controlling the pump motor 2a to the control
means 11, it is possible to manufacture both the sanitary
washing apparatus 31, at which neither the water storage
tank nor the pump is provided, and the sanitary washing
apparatus 1, at which the water storage tank and the
pump are provided, by applying the same water flow con-
trol portion 7 that may be commonly used for the both
types of the sanitary washing apparatuses. Thus, in a
case  where both the sanitary washing apparatus 1 and
the sanitary washing apparatus 31 are manufactured,
manufacturing costs and the number of manufacturing
processes are reduced.
[0051] Whether or not the sanitary washing apparatus
is allowed to be connected directly to the public water
supply in a manner that the water pressure of the public
water supply is used as-is as the water pressure of the

washing water depends on legal regulations of countries
and/or regions where the sanitary washing apparatus is
used. In consideration of necessity to manufacture the
sanitary washing apparatuses each having specification
that is applicable to each country and/or region where
the sanitary washing apparatus is expected to be used,
the manufacturing costs and the number of the manu-
facturing processes are reduced largely by manufactur-
ing both the sanitary washing apparatuses 1 and 31 by
commonly applying the water flow control portion 7 to the
sanitary washing apparatuses 1 and 31, and by differen-
tiating between the sanitary washing apparatuses 1 and
31 only by whether or not the switching circuit including
the pump control unit 4 is optionally provided at the san-
itary washing machine.
[0052] In the description above, the link between the
operation of the electromagnetic valve 8 and the opera-
tion of the pump motor 2a is established by the relay 5,
however, it is not limited to the relay. Any switching ele-
ment other than the relay may be used as long as the
switching element causes the operations of the electro-
magnetic valve 8 and the pump motor 2a to be linked to
or associated with each other without the interposition of
the control means so that the pump motor 2a operates
automatically when the electromagnetic valve 8 is in the
open state. Examples of the switching elements other
than the relay include a transistor. Further, in a case
where the relay is used, any types of relay including, for
example, a contact relay and a noncontact relay, may be
used.
[0053] Here, the voltage adjustment circuit 6 that is in-
serted in an intermediate portion of a power supply circuit
to the pump motor 2a will be explained. Generally, the
pump motor 2a that is commercially available includes a
large variation in an output thereof among individuals,
which causes variation in the water pressure of the wash-
ing water supplied via the electromagnetic valve 8 to the
water flow route R. This causes variation in the water
pressure of water supplied from the water flow route R
to a user of the sanitary washing apparatus. In addition,
in a case where the sanitary washing apparatus is pro-
vided with the washing means where the water flow route
R includes the nozzle which discharges the warm water
and which is configured to be extended by the water pres-
sure of the washing water to an operable position, the
nozzle may not be extended sufficiently if the water pres-
sure of the washing water is too low. Further, in a case
where the water flow route R is provided with the warm
water tank for temporarily storing the warm water and
when the water pressure of the washing water supplied
via the electromagnetic valve 8 is too high, a pressure
applied to  the warm water tank increases, and as a result,
a large load may be applied to the warm water tank.
[0054] The water pressure of the water that is outputted
from the pump 2 may be adjusted by adjusting a voltage,
that is, an electric voltage, of the driving power supply
for driving the pump motor 2a. The adjustment of the
voltage of the power supply for driving the pump motor
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2a is performed by means of the voltage adjustment cir-
cuit 6.
[0055] As the voltage adjustment circuit 6, a known
voltage adjustment circuit (a constant-voltage circuit)
may be used. For example, in a case where a direct cur-
rent motor is used as the pump motor 2a, the voltage
adjustment circuit 6 illustrated in Fig. 4, where a zener
diode ZD, a transistor Tr and a variable resistor VR are
used, may be applied. An electric current that is inputted
from a DC power supply 61 (corresponding to the power
supply 9 of the sanitary washing apparatus 1 of Fig. 1A)
is converted to an electric current having a voltage equal
to or smaller than the electric voltage of the electric cur-
rent inputted from the DC power supply 61. An output
side of the voltage adjustment circuit 6 is connected to
an input terminal of the pump motor 2a. Here, an output
voltage may be varied by varying a resistance value of
the variable resistor VR.
[0056] In order to obtain an output water pressure that
is uniform without variation among the individual pumps,
at a time of providing the pump 2 at the sanitary washing
apparatus 1 during the manufacture thereof, the resist-
ance value of the variable resistor VR may be varied or
changed while measuring the water pressure outputted
from the pump, for each pump 2.
[0057] Here, in a case where the variation of the output
among the individual pumps 2 is small enough to be ne-
glected, a fixed resistor having a fixed resistance value
may be inserted at the voltage adjustment circuit 6 in-
stead of the variable resistor VR.
[0058] In a case where the power supply 9 of the water
flow control portion 7 is provided with an overvoltage pro-
tection function, the pump motor 2a is protected against
an overvoltage without an overvoltage protection circuit
that is additionally provided at the pump control unit 4
including the voltage adjustment circuit 6. In a case where
the power supply 9 is not provided with the overvoltage
protection function, a known overvoltage protection cir-
cuit may be further provided in the pump control unit 4.
[0059] According to the sanitary washing apparatus 1
of the first embodiment, the power supply that is needed
to actuate the pump motor 2a is drawn from the power
supply 9 that is used for opening and closing the electro-
magnetic valve 8. In a case where a capacity of the power
supply 9 is sufficient to provide an electric power that is
needed to actuate the pump motor 2a, the above-de-
scribed configuration is appropriate from a point of view
of simplicity and convenience. On the other hand, in a
case where the capacity of the power supply 9 is below
the electric power that is needed to actuate the pump
motor 2a and to  open/close the electromagnetic valve
8, a configuration of a second embodiment may be ap-
plied, where a power supply for driving the pump is ad-
ditionally provided. The second embodiment will be de-
scribed hereunder.
[0060] The configuration of a sanitary washing appa-
ratus 21 according to the second embodiment is illustrat-
ed in Fig. 2. The configuration of the sanitary washing

apparatus 21 according to the second embodiment dif-
fers from the configuration of the sanitary washing appa-
ratus 1 according to the first embodiment illustrated in
Fig. 1A only in that the power supply for driving the pump
motor 2a is supplied from a commercial power supply via
an AC adapter 29 and a power plug 29a, each of which
is independent from the power supply 9, instead of being
supplied from the power supply 9 of the water flow control
portion 7. Other configuration of the sanitary washing ap-
paratus 21 is identical to that of the sanitary washing
apparatus 1 according to the first embodiment, and there-
fore, in the drawing, the identical reference numerals are
given to structural elements corresponding to those of
the first embodiment.
[0061] According to this embodiment, the pump motor
2a is actuated even in a case where the capacity of the
power supply 9 is not sufficient to provide the electric
power needed for actuating the pump motor 2a because,
for example, the output of the pump 2 is large. According
to this configuration, in a similar manner to the first em-
bodiment, the output side of the relay 5 is inserted at an
electric path through which an output from the AC adapter
29 is inputted to the pump motor 2a. Accordingly, only
when the electromagnetic valve 8 is in the open state,
the power supply is provided from the AC adapter 29 to
the pump motor 2a and the pump motor 2a operates so
that the water of the water storage tank 3 is supplied to
the water flow route R.
[0062] The embodiments disclosed here are not limit-
ed to the configurations described in detail above. Vari-
ous changes and modifications may be made without
departing from the spirit and scope of this disclosure. For
example, the voltage adjustment circuit need not be pro-
vided depending on the specifications of the pump motor.
Further, in a case where the voltage adjustment circuit
is provided, the configuration thereof is not limited to that
illustrated in Fig. 4.
[0063] Further, the configuration of the pump control
unit, and a method of linking between the respective op-
erations of the electromagnetic valve and the pump are
applicable to any apparatus, where water is obtained
from a supply water source by using a pump, other than
the sanitary washing apparatus for washing the human
private part and/or for washing the toilet bowl. Further,
the positions at which the respective pump and the elec-
tromagnetic valve are arranged are not limited to those
described above.

Claims

1. A sanitary washing apparatus (1, 21), comprising:

a pump (2) for delivering a washing water to a
water flow route (R) to which the washing water
flows;
an electromagnetic valve (8) interposed be-
tween a supply water source (S) and the pump
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(2), and allowing the washing water to be sup-
plied from the supply water source (S);
a control means (11) for controlling the electro-
magnetic valve (8) to open/close; and
a switching circuit provided with a switching el-
ement (5), the switching circuit linking an open-
ing/closing operation of the electromagnetic
valve (8) and an operation/operation stop of the
pump (2) to each other without an interposition
of the control means (11), the switching circuit
operating the pump (2) when the electromag-
netic valve (8) is in an open state in which the
electromagnetic valve (8) supplies the washing
water and stopping the pump (2) when the elec-
tromagnetic valve (8) is in a closed state in which
the electromagnetic valve (8) blocks supply of
the washing water.

2. The sanitary washing apparatus (1, 21) according to
claim 1, wherein
the electromagnetic valve (8) includes an opening/
closing electric circuit where the electromagnetic
valve (8) is in the open state when the electromag-
netic valve (8) is electrified and the electromagnetic
valve (8) is in the closed state when the electromag-
netic valve (8) is not electrified,
the switching element (5) includes a relay (5),
the relay (5) includes an input terminal (5a) that is
parallelly connected to the opening/closing electric
circuit of the electromagnetic valve (8) and an output
terminal (5b) that is serially inserted in an interme-
diate portion of a driving power supply circuit of the
pump (2), and
an electric power from a driving power supply is sup-
plied to the pump (2) when the electromagnetic valve
(8) is in the open state by the opening/closing electric
circuit and supply of the electric power to the pump
(2) is interrupted when the electromagnetic valve (8)
is in the closed state by the opening/closing electric
circuit.

3. The sanitary washing apparatus (1, 21) according to
either claim 1 or 2, wherein the driving power supply
circuit of the pump (2) includes a voltage adjustment
circuit (6) configured to adjust an electric voltage
supplied to the pump (2).

4. The sanitary washing apparatus (1) according to any
one of claims 1 to 3, wherein a power supply (9) for
opening/closing the electromagnetic valve (8) is
commonly used for driving power supply to the pump
(2).

5. The sanitary washing apparatus (21) according to
any one of claims 1 to 3, wherein a power supply for
driving the pump (2) is supplied via an AC adapter
(29) from a commercial power supply.

6. The sanitary washing apparatus (1, 21) according to
any one of claims 1 to 5, further comprising:

a water storage tank (3) for reducing a pressure
of the washing water from the supply water
source (S), wherein the washing water is stored
at the water storage tank (3) by the opening/
closing operation of the electromagnetic valve
(8), the washing water stored at the water stor-
age tank (3) is delivered by the pump (2) to the
water flow route (R).
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