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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a to a toilet with
a spray nozzle to clean the toilet bowl and a hygienic
cleaning device that cleans a private part of a human
body.

BACKGROUND ART

[0002] With this kind of a conventional hygienic clean-
ing device, a cleaning water nozzle extends from a stor-
age position to a buttock cleaning position or a bidet
cleaning position. The cleaning water nozzle then dis-
charges cleaning water from a discharge opening. As a
result, a configuration for cleaning a private part of a hu-
man body can be achieved.

[0003] Therefore, a proposed hygienic cleaning device
includes, in addition to a cleaning water nozzle for clean-
ing a private part of a human body, a spray nozzle for
injecting foam toward an inner surface of a toilet bowl
before a user defecates to form a foam film onto the inner
surface of the toilet bowl (for example, see PTL 1).
[0004] The hygienic cleaning device described in PTL
1 detects a seated user with a detection unit, and auto-
matically injects foam from the spray nozzle. Accordingly,
before the user defecates, a foam film is formed onto the
inner surface of the toilet bowl to prevent dirt from adher-
ing onto the inner surface of the toilet bowl.

[0005] A sufficient effect cannot be expected from this
technique as a countermeasure against contamination.
For example, the inner surface of the toilet bowl has a
portion in which a spray of foam cannot reach thoroughly
in some cases.

Citation List
Patent Literature

[0006] PTL 1: Unexamined Japanese Patent Publica-
tion No. 2000-104319

[0007] Document EP 2 848 745 A1 discloses a toilet
with a nozzle for cleaning the inner surface of the toilet
bowl. The jet flow velocity of the sprayed liquid may be
varied in order to reach various regions of the surface of
the bowl. Liquid sprayed onto the surface quickly flows
down. The spray nozzle is able only to advance and to
retract. The surface of the toilet bowl may not be entirely
and reliably covered with the cleaning liquid.

SUMMARY OF THE INVENTION

[0008] The present invention provides a hygienic
cleaning device that prevents adhesion of dirt by forming
a foam film on an inner surface of a toilet bowl, ranging
from its front part to its rear part.

[0009] That s, the hygienic cleaning device according
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to the present invention includes a toilet seat pivotally
mounted on a toilet bowl, a body that pivotally supports
the toilet seat, a heat exchanger for heating cleaning wa-
ter, a cleaning water nozzle for cleaning a human body,
afoam generation unit for generating cleaning foam, and
a spray nozzle for discharging cleaning water or cleaning
foam to an inner surface of the toilet bowl. The device
further includes a discharge water amount variable unit
for variably changing a flow rate of cleaning water to be
delivered to the spray nozzle, a spray nozzle drive unit
for driving and rotating a direction of a discharge opening
of the spray nozzle, an opening and closing valve for
opening and closing a water passage to the spray nozzle,
a control unit, and an operation unit. The control unit
causes the spray nozzle to spray cleaning foam to areas
with different heights on the inner surface of the toilet
bowl.

[0010] According to this configuration, when spraying
foam (to be referred to as "cleaning foam" hereinafter)
from the spray nozzle to the toilet bowl, the control unit
causes the spray nozzle to spray cleaning foam to almost
a whole circumference of the inner surface of the toilet
bowl, including a high area and a plurality of low areas.
[0011] As aresult, a foam film is formed on the inner
surface of the toilet bowl, ranging from its front part to its
rear part, to prevent adhesion of dirt.

BRIEF DESCRIPTION OF DRAWINGS
[0012]

FIG. 1 is a perspective view showing a state where
a hygienic cleaning device according to an exempla-
ry embodiment of the present invention is installed
on a toilet bowl.

FIG. 2 is a perspective view showing a state where
a front body case of the hygienic cleaning device is
removed.

FIG. 3 is a perspective view showing a state where
the front body case and a control unit of the hygienic
cleaning device are removed.

FIG. 4 is a perspective view showing an upper sur-
face of an operation unit of the hygienic cleaning
device.

FIG. 5 is a perspective view showing an external
appearance of a remote controller.

FIG. 6 is a schematic view showing a configuration
of a water circuit of a cleaning unit of the hygienic
cleaning device.

FIG.7 is a perspective view showing a disassembled
state of the water circuit of the hygienic cleaning de-
vice.

FIG. 8 is a perspective view showing an assembled
state of the water circuit of the hygienic cleaning de-
vice.

FIG. 9 is a perspective view showing an external
appearance of a sub tank of the water circuit.

FIG. 10 is a cross-sectional view of the sub tank as
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viewed in a front view.

FIG. 11 is a cross-sectional view of the sub tank as
viewed in a side view.

FIG. 12 is a perspective view showing an external
appearance of a heat exchanger of the water circuit.
FIG. 13is across-sectional view of the heatexchang-
er.

FIG. 14 is a perspective view showing an external
appearance of a water pump of the water circuit.
FIG. 15 is a cross-sectional view of the water pump.
FIG. 16 is a perspective view showing an external
appearance of a storage state of a nozzle device of
the hygienic cleaning device.

FIG. 17 is a cross-sectional view taken along line
17-17 shown in FIG. 16.

FIG. 18 is a longitudinal cross-sectional view of a
storage state of the nozzle device.

FIG. 19is a cross-sectional view showing a detailed
configuration of portion B shown in FIG. 18.

FIG. 20 is a cross-sectional view taken along line
20-20 shown in FIG. 19.

FIG. 21 is atransverse cross-sectional view showing
a storage state of the nozzle device.

FIG. 22 is a cross-sectional view showing a detailed
configuration of portion C shown in FIG. 21.

FIG. 23 is a longitudinal cross-sectional view show-
ing a buttock cleaning state of the nozzle device.
FIG. 24 is a cross-sectional view showing a detailed
configuration of portion D shown in FIG. 23.

FIG. 25 is a longitudinal cross-sectional view show-
ing a bidet cleaning state of the nozzle device.

FIG. 26 is a cross-sectional view of a detailed con-
figuration of portion E shown in FIG. 25.

FIG. 27 is atransverse cross-sectional view showing
a bidet cleaning state of the nozzle device.

FIG. 28 is a cross-sectional view of a detailed con-
figuration of portion F shown in FIG. 27.

FIG. 29 is a timing chart of the cleaning unit at an
initial stage of use of the hygienic cleaning device.
FIG. 30 is a timing chart of the cleaning unit at a
usual stage of use of the hygienic cleaning device.
FIG. 31 is a perspective view showing an external
appearance of a spray nozzle of the hygienic clean-
ing device.

FIG. 32 is a longitudinal cross-sectional view of the
spray nozzle.

FIG. 33is aplan view showing an installation position
of the spray nozzle in the hygienic cleaning device,
and a rotational angle of a discharge opening of the
spray nozzle.

FIG. 34 is a chart showing a pump output corre-
sponding to a rotational angle of the discharge open-
ing of the spray nozzle.

FIG. 35A is a chart showing a pump output at the
time of a discharge operation of the spray nozzle
toward the inner surface of the toilet bowl.

FIG. 35B is an explanatory drawing showing a dis-
charge operation of the spray nozzle toward the inner
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surface of the toilet bowl.

FIG. 36A is a chart showing a pump output at the
time of a discharge operation of the spray nozzle
toward the inner surface of the toilet bowl.

FIG. 36B is an explanatory drawing showing a dis-
charge operation ofthe spray nozzle toward the inner
surface of the toilet bowl.

DESCRIPTION OF EMBODIMENT

[0013] Exemplary embodiments according to the
present invention are hereinafter described with refer-
ence to the drawings. Note that the present invention is
not limited to this exemplary embodiment.

(Exemplary embodiment)
<1> Overall configuration of hygienic cleaning device

[0014] Hereinafter, the overall configuration of the hy-
gienic cleaning device according to an exemplary em-
bodiment is described with reference to FIGS. 1 to 5.
[0015] FIG. 1 is a perspective view showing a state
where the hygienic cleaning device according to this ex-
emplary embodiment of the present invention is installed
on a toilet bowl. FIG. 2 is a perspective view showing a
state where a front body case of a body of the hygienic
cleaning device is removed. FIG. 3 is a perspective view
showing a state where the front body case of the body
and a control unit of the hygienic cleaning device are
removed. FIG. 4 is a perspective view showing an upper
surface of an operation unit of the hygienic cleaning de-
vice. FIG. 5 is a perspective view showing an external
appearance of a remote controller.

[0016] As shown in FIG. 1, hygienic cleaning device
100 of this exemplary embodimentincludes, as main con-
stitutional elements of hygienic cleaning device 100, at
least body 200, toilet seat 300, toilet lid 320, remote con-
troller 400, human body detection sensor 450 and the
like. Body 200, toilet seat 300, and toilet lid 320 are
formed as anintegral body, and are mounted on an upper
surface of toilet bowl 110.

[0017] Hereinafter, the arrangement of the respective
constitutional elements is described by assuming a side
of hygienic cleaning device 100 where body 200 is dis-
posed as a rear side, a side of the hygienic cleaning de-
vice 100 where toilet seat 300 is disposed as a front side,
a right side when a user faces frontward as a right side,
and a left side when the user faces frontward as a left side.
[0018] Operation unit 210 is integrally mounted on
body 200 in a state where operation unit 210 projects
right-sideward from body 200. Toilet seat and toilet lid
rotating mechanism 360 is disposed on a front portion
side of body 200, and drives toilet seat 300 and toilet lid
320 in an openable and closeable manner. Toilet seat
and toiletlid rotating mechanism 360 includes a DC motor
and a plurality of gears, for example, and can open or
close toilet seat 300 and toilet lid 320 independently from
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each other or simultaneously.

[0019] As shown in FIG. 1, when toilet lid 320 is open,
toiletlid 320 is raised so as to be positioned at a rearmost
portion of hygienic cleaning device 100. On the other
hand, when toilet lid 320 is closed, toilet lid 320 conceals
an upper surface of toilet seat 300.

[0020] Toiletlid 320 is molded by using a resin material
such as polypropylene (PP) and acrylonitrile butadiene
styrene (ABS), for example. Toilet lid 320 has the heat
insulation structure formed of the double structure and a
heat insulation material.

[0021] A toilet seat heater (not shown in the drawing)
which heats a seating surface is provided in toilet seat
300. The toilet seat heater heats the seating surface of
toilet seat 300 such that the seating surface becomes a
comfortable temperature for a user.

[0022] Further, seating sensor 330 is a component of
a seating detection unit that is mounted on a bearing
portion disposed inside body 200 which supports a rotary
shaft of toilet seat 300, and detects a human body seated
on toilet seat 300. Seating sensor 330 is formed of a
weight-type sensor, for example, and opens and closes
a switch in response to a change in weight brought about
by sitting of a user on toilet seat 300. Due to such an
operation, seating sensor 330 detects whether a user is
seated on the seating surface of toilet seat 300.

[0023] Further, as shown in FIGS. 2 and 3, body 200
internally includes, sub tank 600, heat exchanger 700,
cleaning unit 500 that includes nozzle device 800, spray
nozzle 550, deodorizing device 120, control unit 130, and
the like. Nozzle device 800 includes, for example, buttock
cleaning water nozzle 831 that is a cleaning water nozzle
for cleaning a private part of a human body. Spray nozzle
550 sprays cleaning water or cleaning foam toward an
inner surface of the toilet bowl. Deodorizing device 120
deodorizes an odor generated at a time of defecation.
Control unit 130 controls respective functions of hygienic
cleaning device 100. Note that buttock cleaning water
nozzle 831 will be described as an example of a cleaning
water nozzle in some cases.

[0024] Nozzle device 800 that is a main constitutional
element of cleaning unit 500 is provided in a center por-
tion inside body 200. Spray nozzle 550 is mounted at a
front position of body 200, fixed on toilet bowl 110, on a
right side of nozzle device 800. Deodorizing device 120
is mounted on a left side of nozzle device 800. Toilet seat
and toilet lid rotating mechanism 360 which drives toilet
seat 300 and toilet lid 320 in an openable and closeable
manner is disposed on left of nozzle device 800.

[0025] Water stop electromagnetic valve 514 of clean-
ing unit 500, relief valve 515, sub tank 600 and the like
are further disposed on front right of nozzle device 800.
Heat exchanger 700 is disposed on rear of nozzle device
800. On rear of heat exchanger 700, water pump 516
configuring a discharge water amount variable unitis pro-
vided. Control unit 130 is disposed above cleaning unit
500.

[0026] As shown in FIG. 4, a plurality of switches and
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display lamps 240 for operating and setting the respec-
tive functions of hygienic cleaning device 100 are dis-
posed, in addition to other components, on operation unit
210. An operation board (not shown in the drawing) is
disposed inside operation unit 210. A plurality of tact
switches and a plurality of light-emitting diodes (LEDs)
(notshown in the drawing) are disposed on the operation
board. A user can then operate the tact switches by push-
ing and can visually recognize the LEDs by means of a
switch name plate adhered to an upper surface of oper-
ation unit 210.

[0027] Operation unit 210 includes infrared-ray receiv-
er 211 on a rear side of its upper surface. Infrared-ray
receiver 211 receives infrared ray signals transmitted
from remote controller 400 and human body detection
sensor 450 shown in FIG. 1

[0028] The switches of operation unit 210 are consti-
tuted of a plurality of operation switches 220 for operating
a cleaning operation, a plurality of setting switches 230
for setting various kinds of functions and the like. Further,
display lamps 240 are constituted of a plurality of LEDs
for displaying set states of body 200.

[0029] Operation switches 220 of operation unit 210
include, for example, buttock cleaning switch 221 and
nozzle cleaning switch 222. Buttock cleaning switch 221
can be used for an auxiliary purpose if a battery of remote
controller 400 expires or if a fault arises in remote con-
troller 400. Nozzle cleaning switch 222 can be used to
clean the nozzle.

[0030] Setting switches 230 of operation unit 210 are
constituted of, for example: hot water temperature switch
231; toilet seat temperature switch 232; 8-hour warming
stop switch 233; power saving switch 234; toilet lid auto-
matically opening/closing switch 235 and the like.
[0031] The following operations are performed by a us-
erwhen the respective switches are operated by pushing.
[0032] Hot water temperature switch 231 is provided
for setting a temperature of cleaning water. Toilet seat
temperature switch 232 is provided for setting a temper-
ature of toilet seat 300. When 8-hour warming stop switch
233 is turned on, warming of toilet seat 300 is stopped,
and warming of toilet seat 300 is started again after 8
hours elapse. Power saving switch 234 automatically
learns a period of time where hygienic cleaning device
100 is not used, and lowers a warming temperature of
toilet seat 300 during the period of time where hygienic
cleaning device 100 is not used, thus achieving power
saving. Toilet lid automatically opening/closing switch
235 is provided for setting automatic opening/closing op-
eration of toilet seat 300 and toilet lid 320.

[0033] Many operations of hygienic cleaning device
100 are performed by remote controller 400 which is con-
stituted as a constitutional element separated from body
200. Accordingly, remote controller 400 is mounted on a
wall surface or the like of a toiletroom which a user seated
on toilet seat 300 can easily operate.

[0034] AsshowninFIG.5, the overall shape of remote
controller 400 is formed into a thin rectangular parallel-
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epiped shape. Remote controller 400 is configured such
thatthe plurality of switches and display lamps are mount-
ed on an upper surface and a front surface of box-shaped
remote controller body 401 which is molded by using a
resin material such as polypropylene (PP) and ABS, for
example. Transmitting part 402 which transmits an op-
eration signal from remote controller 400 to body 200 in
the form of infrared rays is disposed in a vicinity of an
upper corner portion of remote controller body 401.
[0035] A control board (not shown in the drawing)
which forms a control function of remote controller 400,
a battery (not shown in the drawing) which is a power
source for remote controller 400 and the like are incor-
porated in the inside of remote controller body 401.
[0036] Buttock cleaning switch 410, bidet cleaning
switch 411, stop switch 412, move cleaning switch 413,
rhythm cleaning switch 414 and the like are disposed on
a front center portion of remote controller body 401, for
example.

[0037] The following operations are performed by a us-
erwhen the respective switches are operated by pushing.
[0038] When buttock cleaning switch 410 is operated,
buttock cleaning starts. When bidet cleaning switch 411
is operated, bide cleaning in which a woman’s private
partis cleaned starts. When stop switch 412 is operated,
buttock cleaning or bidet cleaning stops. When move
cleaning switch 413 is operated, cleaning over a wide
range becomes possible by advancing and retracting a
cleaning position of a nozzle periodically at the time of
performing buttock cleaning or bidet cleaning. When
rhythm cleaning switch 414 is operated, cleaning be-
comes possible where a cleaning strength is changed
periodically at the time of performing buttock cleaning.
[0039] Cleaning strength switch 415, cleaning position
switch 416, spray switch 417, and the like are disposed
on an upper front portion of remote controller body 401,
for example. When cleaning strength switch 415 is op-
erated, a cleaning strength at the time of performing but-
tock cleaning and a cleaning strength at the time of per-
forming bidet cleaning can be adjusted using two switch-
es. When cleaning position switch 416 is operated, a
cleaning position at the time of performing buttock clean-
ing and a cleaning position at the time of bidet cleaning
can be adjusted using two switches. When spray switch
417 is operated, spray nozzle 550 discharges and sprays
cleaning water or cleaning foam toward the inner surface
ofthe toiletbowl or a surface of the cleaning water nozzle.
[0040] Strength display lamp 421 formed of LEDs
which display a cleaning strength in five stages, for ex-
ample, is disposed above cleaning strength switch 415.
Further, position display lamp 422 which displays a
cleaning position in five stages, for example, is disposed
above cleaning position switch 416.

[0041] Toiletlid switch 418 for electrically opening and
closing toilet lid 320, and toilet seat switch 419 for elec-
trically opening and closing toilet seat 300 are disposed
on the upper surface of remote controller body 401. By
operating respective switches, a user can arbitrarily open

10

15

20

25

30

35

40

45

50

55

and close toilet seat 300 and toilet lid 320. In this case,
an open state of toilet seat 300 refers to a state in which
toilet seat 300 is raised approximately upright (including
upright) when, for example, a male person urinates. In
contrast, a closed state of toilet seat 300 refers to a state
in which toilet seat 300 lies approximately parallel (in-
cluding parallel) to an upper edge surface of toilet bowl
110. The open state and the closed state of toilet seat
300 is detected based on a signal from toilet seat open
and close sensor 331 that is a toilet seat open and close
detection unit.

[0042] Human body detection sensor 450 shown in
FIG. 1 is constituted as a constitutional element separat-
ed from body 200, and is mounted on the wall surface of
the toilet room or the like, for example. Human body de-
tection sensor 450 includes: a pyroelectric sensor; a sen-
sor control unit; aninfrared-ray transmitting part; a battery
which is a power source for human body detection sensor
450 and the like (not shown in the drawings). The pyro-
electric sensor receives infrared rays emitted from a hu-
man body. The sensor control unit detects the presence
of a human body in response to a signal from the pyro-
electric sensor. The infrared-ray transmitting part trans-
mits a human body detection signal sent from the sensor
control unit to the control unit of body 200 in the form of
infrared rays.

[0043] Hygienic cleaning device 100 according to this
exemplary embodiment is configured as described
above.

<2> Water circuit configuration of hygienic cleaning de-
vice

[0044] Hereinafter, the overall configuration of a water
circuit of the hygienic cleaning device according to this
exemplary embodiment is described with reference to
FIG. 6.

[0045] FIG. 6 is a schematic view showing a configu-
ration of the water circuit of the hygienic cleaning device.
[0046] Cleaning unit 500 shown in FIG. 6 is incorpo-
rated in body 200, and cleans a private part of a user.
[0047] As shownin FIG. 6, cleaning unit 500 configur-
ing the water circuit includes at least: nozzle device 800
for jetting cleaning water; a series of cleaning water sup-
ply passage 690 through which cleaning water is supplied
to nozzle device 800 from water supply connecting port
510 and the like.

[0048] Water supply connecting port 510, strainer 511,
check valve 512, constant flow regulating valve 513, wa-
ter stop electromagnetic valve 514, relief valve 515, sub
tank 600, heat exchanger 700, buffer tank 750, water
pump 516 configuring the discharge water amount vari-
able unit, flow regulating valve 517 and the like are se-
quentially mounted in cleaning water supply passage
690. A most downstream end of cleaning water supply
passage 690 is connected to nozzle device 800.

[0049] Water supply connecting port 510 is disposed
below a right side of body 200, and is connected with an
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external city water pipe, for example. Strainer 511 is dis-
posed inside water supply connecting port 510, and pre-
vents the inflow of dusts and dirt contained in tap water.
Check valve 512 prevents the backflow of water stored
in sub tank 600 to the city water pipe.

[0050] Constant flow regulating valve 513 is disposed
downstream of check valve 512, and maintains an
amount of cleaning water which flows in cleaning water
supply passage 690 at a fixed value. Based on a signal
sent from control unit 130, water stop electromagnetic
valve 514 electrically opens and closes cleaning water
supply passage 690. Constant flow regulating valve 513,
water stop electromagnetic valve 514, and relief valve
515 are integrally formed as shown in FIG. 7.

[0051] Sub tank 600 is disposed downstream of water
stop electromagnetic valve 514, and has an atmosphere
open port 603. Heat exchanger 700 heats cleaning water
instantaneously. Buffer tank 750 makes a temperature
of hot water which is heated by heat exchanger 700 uni-
form.

[0052] Water pump 516 configuring the discharge wa-
teramount variable unitis connected downstream of buff-
er tank 750. Nozzle device 800 is disposed downstream
of water pump 516, and connected, via flow regulating
valve 517, to water pump 516. Buttock cleaning water
nozzle 831, bidet cleaning water nozzle 832, nozzle
cleaning unit 833 and the like of nozzle device 800 are
connected to respective ports of flow regulating valve
517.

[0053] Further, as shown in FIG. 6, branch passage
530 includes opening and closing valve 530a, and is dis-
posed and branched, at a point between water pump 516
and flow regulating valve 517, from cleaning water supply
passage 690. Branch passage 530 connects cleaning
water supply passage 690 with foam generation unit 560.
[0054] Foam generation unit 560 includes check valve
531, foam tank 532, detergent tank 533, detergent pump
534, air pump 535, and the like.

[0055] Branch passage 530 supplies cleaning water,
via check valve 531, to foam tank 532 of foam generation
unit 560.

[0056] Spray nozzle 550 is connected downstream of
foam tank 532, and is driven and rotated by spray nozzle
drive unit 550a. Detergent tank 533 and detergent pump
534 are connected to foam tank 532 to supply detergent
to foam tank 532.

[0057] Air pump 535 supplies air to foam tank 532 into
which cleaning water or detergentis supplied to generate
cleaning foam when detergent is supplied. The generat-
ed cleaning foam, cleaning water, or the like is then sup-
plied from foam tank 532 to spray nozzle 550.

[0058] Broken lines shown in FIG. 6 show that respec-
tive components are electrically connected with control
unit 130 and controlled by control unit 130.

[0059] As shown in FIGS. 7 and 8, out of members
which constitute cleaning unit 500, water supply connect-
ing port 510, strainer 511, check valve 512, constant flow
regulating valve 513, water stop electromagnetic valve
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514, relief valve 515, sub tank 600, heat exchanger 700,
buffer tank 750, water pump 516 are assembled into
chassis 501. Chassis 501 is molded by using a resin ma-
terial such as ABS, and, as shown in FIG. 2, assembled
to rear body case 201 of body 200.

[0060] Specifically, strainer 511 and check valve 512
are integrally assembled to water supply connecting port
510. Constant flow regulating valve 513 and relief valve
515 are integrally assembled to water stop electromag-
netic valve 514. Buffer tank 750 is integrally formed with
heat exchanger 700.

[0061] Connecting ports of water supply connecting
port 510 and water stop electromagnetic valve 514, con-
necting ports of water stop electromagnetic valve 514
and sub tank 600, and connecting ports of sub tank 600
and heat exchanger 700 are respectively directly con-
nected to each other with a packing, for example, an O-
ring (not shown in the drawing) sandwiched therebe-
tween without interposing a connecting tube or the like
therebetween. Members configuring the above de-
scribed water circuit are provided and fixed at predeter-
mined positions of chassis 501.

[0062] With the above described configuration, a wa-
tertight structure is achieved, where accuracy in relative
arrangement of members is enhanced. Particularly, the
accuracy in relative arrangement of sub tank 600 and
heat exchanger 700 is enhanced. Accordingly, the accu-
racy in controlling a flow rate of cleaning water is en-
hanced. As aresult, the performance of cleaning unit 500
is enhanced and, at the same time, the accuracy in con-
trolling a flow rate is enhanced.

[0063] Next, a configuration of water pump 516 con-
figuring the discharge water amount variable unit will now
be described herein with reference to FIGS. 7 and 8 and
using FIGS. 14 and 15.

[0064] FIG. 14 is a perspective view showing an exter-
nal appearance of a water pump of the water circuit. FIG.
15 is a cross-sectional view of the water pump.

[0065] As shownin FIGS. 14 and 15, water pump 516
is formed of a piston pump which is a displacement pump
having an outer shape of an approximately L shape (in-
cluding an L shape), for example. Water pump 516 in-
cludes motor unit 516a having an approximately circular
cylindrical shape (including a circular cylindrical shape),
link mechanism part 516b, piston unit 516¢, and the like.
Link mechanism part 516b converts a rotary motion of
the motor into a reciprocating motion. Piston unit 516c¢ is
driven through a reciprocating motion of link mechanism
part 516b to suck and discharge cleaning water. Accord-
ingly, piston unit 516¢ includes, on an external surface,
as connecting ports, water suction port 516d and dis-
charge opening 516e.

[0066] In case of water pump 516 of this exemplary
embodiment, vibrations generated in motor unit 516a
which performs only a rotary motion are smaller than vi-
brations generated by link mechanism part 516b and pis-
ton unit 516c which perform a reciprocating motion.
[0067] To describe the operation of water pump 516



11 EP 3 299 526 B1 12

specifically, firstly when motor unit 516a is driven, piston
unit 516¢ starts a reciprocating motion. Accordingly,
cleaning water is sucked into water pump 516 from water
suction port 516d of piston unit 516¢, and the cleaning
water is discharged from discharge opening 516e. The
cleaning water discharged from discharge opening 516e
is discharged while forming the flow of water having ap-
propriate pulsation along with a reciprocating motion of
piston unit 516c¢.

[0068] An outer periphery of motor unit 516a having
an approximately circular columnar shape (including cir-
cular columnar shape) of water pump 516 having the
above-mentioned configuration is surrounded by a buffer
member (not shown in the drawing) made of a foamed
resin having resiliency. Motor unit 516a is inserted into
water pump mounting portion 501a having an approxi-
mately circular cylindrical shape (including a circular cy-
lindrical shape) and provided on a rear portion of chassis
501. Accordingly, water pump mounting portion 501a
supports motor unit 516a. In such a configuration, link
mechanism part 516b and piston unit 516c¢ are disposed
in a downwardly suspended manner.

[0069] As shown in FIG. 7, water pump mounting por-
tion 501a is formed of an ABS resin to have a thin wall
thickness, and is formed on an upper portion of rib-
shaped leg portion 501b which is raised from a bottom
surface of chassis 501. Accordingly, with elasticity of a
resin configuring water pump mounting portion 501a, vi-
brations of water pump 516 can effectively be absorbed.
[0070] Hotwateroutflow port712whichis aconnecting
port of heat exchanger 700 with which buffer tank 750 is
integrally formed and water suction port 516d which is a
connecting port of water pump 516 are connected to each
other by connecting tube 502 (see FIG. 8) made of a soft
resin.

[0071] As described above, in water pump 516 of this
exemplary embodiment, motor unit 516a which gener-
ates a small amount of vibrations is mounted in water
pump mounting portion 501a having a thin wall thickness
of chassis 501 by way of the buffer member. On the other
hand, link mechanism part 516b and piston unit 516¢
which generate a large amount of vibrations are provided
in a freely suspended manner. Further, piston unit 516¢
and the like are connected to buffer tank 750 by way of
connecting tube 502 (see FIG. 8) made of a soft resin.
With such a configuration, it is possible to suppress vi-
brations generated at the time of driving water pump 516
from being transmitted to chassis 501, other members,
and body 200. As a result, comfortability and durability
of hygienic cleaning device 100 during use can be en-
hanced.

[0072] Particularly, water pump 516 is supported by
way of two members made of materials different from
each other, that is, the buffer member made of a foamed
resin and water pump mounting portion 501a made of a
resin having resiliency. Therefore, vibrations frequencies
in a wide range can be absorbed. Accordingly, it is pos-
sible to further effectively suppress the transmission of
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vibrations to body 200.

[0073] The water circuit of hygienic cleaning device
100 according to this exemplary embodiment is config-
ured as described above.

<3> Configuration of sub tank

[0074] Hereinafter, the configuration of the sub tank of
the hygienic cleaning device of this exemplary embodi-
ment is described with reference to FIGS. 9 to 11.
[0075] FIG.9isa perspective view showingan external
appearance of the sub tank of the water circuit. FIG. 10
is a transverse cross-sectional view of the sub tank. FIG.
11 is a longitudinal cross-sectional view of the sub tank.
[0076] Firstly, as shown in FIG. 9, sub tank 600 in-
cludes at least: tank body 610 which is molded by using
a resin material such as ABS, for example; water level
detection sensor 620; inflow water temperature sensor
630 andthe like. Waterlevel detection sensor 620 detects
a water level of cleaning water stored in tank body 610.
Inflow water temperature sensor 630 is formed of a ther-
mistor, for example, and detects a temperature of clean-
ing water supplied into the inside of tank body 610.
[0077] Tankbody 610 includes three members, thatis,
front tank 611 which forms a front wall, side walls, a bot-
tom surface, and a top surface of the tank, rear tank 612
which forms a rear wall of the tank, and atmosphere open
portion 613 which is disposed on a top surface of tank
body 610. The overall shape of tank body 610 is formed
of a plurality of planes consisting of the front wall, the
rear wall, the side walls, the bottom surface, and the top
surface. As shown in FIG. 10, the overall shape of tank
body 610 as viewed in a plan view is formed into an ap-
proximately quadrangular shape (including a quadran-
gular shape). The front wall of front tank 611 has an in-
clined portion which is inclined rearward from an inter-
mediate portion of the front wall. That is, when tank body
610 is viewed in a side view as shown in FIG. 11, tank
body 610 is formed into an approximately trapezoidal
shape (including a trapezoidal shape) where a width of
an upper portion is smaller than a width of a lower portion.
With such a configuration, a cross-sectional area of the
upper portion of tank body 610 is smaller than a cross-
sectional area of the lower portion of tank body 610.
[0078] Water inflow port 601 is formed at a lower por-
tion of one of the side walls of front tank 611 of tank body
610, and water outflow port 602 is formed at a lower por-
tion of the rear wall of rear tank 612 of tank body 610.
[0079] Atmosphere open port 603 which makes the in-
side and the outside of tank body 610 communicate with
each other is formed on atmosphere open portion 613
which is disposed on the top surface of tank body 610.
Atmosphere open port 603 discharges air accumulated
intank body 610 to the outside so as to consistently main-
tain inner pressure of tank body 610 at atmospheric pres-
sure. With such a configuration, the inside of sub tank
600 is maintained at atmospheric pressure, and cleaning
water supply passage 690 from a downstream side of
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sub tank 600 to water suction port 516d of water pump
516 is also maintained at atmospheric pressure. Accord-
ingly, without being affected by variations in pressure of
tap water to be supplied, water pump 516 can supply
cleaning water to nozzle device 800. As a result, water
pump 516 can perform a pump function stably.

[0080] As shown in FIG. 10, in flow passage 613b
which communicates with atmosphere open port 603 of
atmosphere open portion 613 in water pump 516, buffer
portion 613a at where flow passage 613b partially has a
large cross-sectional area is formed. In the case where
cleaning water intends to flow out with an impulse along
with bubbles from atmosphere open port 603 or the like,
buffer portion 613a temporarily stores cleaning water.
Due to such an operation, the flowing out of cleaning
water from atmosphere open port 603 is suppressed.
[0081] Further, inside tank body 610, partition wall 614
is provided. Partition wall 614 divides the inside of tank
body 610 into two tanks, that is, water inflow tank 615
and storage tank 616. Tank body 610 includes water in-
flow port 601 provided, at a position near the bottom sur-
face, on a side surface of water inflow tank 615 (front
tank 611), and water outflow port 602 provided, at a po-
sition near the bottom surface, on a rear wall of storage
tank 616 (rear tank 612).

[0082] That is, tank body 610 is formed, by partition
wall 614, with water inflow tank 615 and storage tank
616. Accordingly, when air is contained in cleaning water
which flows into tank body 610 through water inflow port
601, air passes through atmosphere open port 603 from
an upper portion of water inflow tank 615 and is dis-
charged to the outside. Accordingly, only cleaning water
containing no air is allowed to flow into storage tank 616.
[0083] Above water inflow tank 615 of tank body 610,
barrier wall 617 which lies between upper surface open-
ing portion 615a of water inflow tank 615 and atmosphere
open portion 613 is disposed in a state where barrier wall
617 projects from the side wall of front tank 611 of tank
body 610 in an approximately horizontal direction (includ-
ing a horizontal direction). Barrier wall 617 has a size
capable of covering the whole surface of upper surface
opening portion 615a of water inflow tank 615.

[0084] Further, inside water inflow tank 615, a plurality
of flow straightening ribs 618 is provided. Flow straight-
ening ribs 618 are provided on the side walls of front tank
611 of tank body 610 and partition wall 614 so as to al-
ternately project in an approximately horizontal direction
(including a horizontal direction).

[0085] Next, the flow of cleaning water in sub tank 600
is described.

[0086] Cleaning water which flows into sub tank 600
from water inflow port 601, firstly, flows into a lower por-
tion of water inflow tank 615. The flowed cleaning water
rises in water inflow tank 615 while the flow direction of
cleaning water is changed by flow straightening ribs 618.
At this stage of operation, when pressure of cleaning wa-
ter which flows into sub tank 600 from water inflow port
601 is high, or when cleaning water contains a large
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amount of air so that the flow of cleaning water is remark-
ably turbulent, flow straightening ribs 618 suitably
straighten the flow of cleaning water. Further, flow
straightening ribs 618 separate air contained in cleaning
water due to a vortex generated downstream of flow
straightening ribs 618.

[0087] Cleaning water which rises in water inflow tank
615 and from which air is separated overflows an upper
end of partition wall 614, flows into storage tank 616, and
is stored in storage tank 616. At this time, even when
pressure of cleaning water which flows into storage tank
616 from water inflow port 601 is high, or even when
cleaning water contains a large amount of air so that the
flow of cleaning water is remarkably turbulent, the flow
of cleaning water in the upward direction (toward atmos-
phere open portion 613) is suppressed by barrier wall
617. That is, barrier wall 617 prevents cleaning water
from directly hitting atmosphere open portion 613, and,
from atmosphere open port 603, from flowing out to the
outside of sub tank 600.

[0088] As described above, during a period where
cleaning water which flows into sub tank 600 from water
inflow port 601 of sub tank 600 rises in water inflow tank
615, air contained in the cleaning water is separated from
the cleaning water due to flow straightening ribs 618 and
the like. The separated air is discharged to the outside
of tank body 610 from atmosphere open port 603. With
such a configuration, cleaning water containing no air is
stored in storage tank 616, and such cleaning water is
supplied to heat exchanger 700 from water outflow port
602 of sub tank 600.

[0089] Whenairiscontainedincleaning watersupplied
to heat exchanger 700 from sub tank 600, bubbles are
generatedin heatexchanger 700. Accordingly, there may
be a case where a temperature in heat exchanger 700
is abnormally increased so that heat exchanger 700 is
damaged. Therefore, sub tank 600 of this exemplary em-
bodiment is provided with partition wall 614 in sub tank
600, thus preventing the mixing of air by separating air
from cleaning water. Only the cleaning water is then sup-
plied to heat exchanger 700. With such a configuration,
it is possible to effectively prevent heat exchanger 700
from being damaged.

[0090] As shown in FIGS. 10 and 11, sub tank 600
includes water level detection sensor 620 which includes
common electrode 621 made of a stainless material and
used in common, and a plurality of water level electrodes
622 disposed corresponding to respective water levels
in sub tank 600. This exemplary embodiment has de-
scribed, without limitation, a configuration of water level
detection sensor 620 including one common electrode
621 and two water level electrodes 622.

[0091] Common electrode 621 is disposed, at a lower
portion, on an inner surface of the front wall of tank body
610. Water level electrodes 622 are disposed on an inner
surface of the rear wall of tank body 610. Water level
electrodes 622 include upper limit electrode 623 dis-
posed on an upper portion of the inner surface of the rear
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wall, and lower limit electrode 624 disposed on a lower
portion of the inner surface of the rear wall. Common
electrode 621 is disposed at a position below lower limit
electrode 624 which constitutes one of water level elec-
trodes 622, and is always immersed in cleaning water in
a normal state of use.

[0092] That is, common electrode 621 is provided on
a surface, at a height different from heights of upper limit
electrode 623 and lower limit electrode 624, both config-
uring water level electrodes 622. Accordingly, it can be
suppressed that water remained and adhered on the in-
ner surface of tank body 610 is erroneously detected as
stored water.

[0093] A method for detecting a water level of cleaning
water using water level electrodes 622 will now be de-
scribed herein.

[0094] Firstly, a DC voltage is applied between com-
mon electrode 621 and water level electrodes 622. Then,
whether or not water level electrodes 622 are immersed
in cleaning water is detected based on a change in volt-
age. Accordingly, a water level of cleaning water in tank
body 610 is detected. That is, when the water level of
cleaning water in storage tank 616 rises, lower limit elec-
trode 624 and upper limit electrode 623 are immersed in
water. In this case, a voltage between common electrode
621 and lower limit electrode 624 and a voltage between
common electrode 621 and upper limit electrode 623 are
lowered. Consequently, control unit 130 detects a water
level of cleaning water based on the lowering of voltages.
[0095] Upper limit electrode 623 which constitutes one
of water level electrodes 622 is used for detecting an
upper limit water level, and lower limit electrode 624
which constitutes the other of water level electrodes 622
is used for detecting a lower limit water level. Accordingly,
upper limit electrode 623 is disposed at a position below
atmosphere open port 603. With such a configuration,
cleaning water is prevented from flowing out from atmos-
phere open port 603. Further, lower limit electrode 624
is disposed above water outflow port 602 though which
water is supplied to heat exchanger 700. This configura-
tion can preventair from flowing into heat exchanger 700.
[0096] Sub tank 600 of this exemplary embodiment is
constituted as described above.

<4> Configuration of heat exchanger

[0097] Hereinafter, the configuration of the heat ex-
changer of the hygienic cleaning device of this exemplary
embodiment is described with reference to FIGS. 12 and
13.

[0098] FIG. 12is a perspective view showing an exter-
nal appearance of the heat exchanger of the water circuit.
FIG. 13 is a cross-sectional view of the heat exchanger.
[0099] In this exemplary embodiment, buffer tank 750
is integrally formed with heat exchanger 700, and buffer
tank 750 is mounted on an upper portion of heat exchang-
er 700.

[0100] Firstly, heat exchanger 700 is formed into a flat
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plate shape having an approximately rectangular shape
(including a rectangular shape) as viewed in a front view
(see FIG. 13). Heat exchanger 700 includes at least: cas-
ing 701 which is molded by using a reinforced ABS resin
made of an ABS resin compounded with glass fibers; flat-
plate-like heater 702 made of ceramic, hot water outflow
member 703 and the like.

[0101] Casing 701 includes: front surface member 710
which constitutes a front surface portion of casing 701,
and back surface member 720 which constitutes a back
surface portion of casing 701. Flat-plate-like heater 702
is disposed in a space formed between front surface
member 710 and back surface member 720. Heating
passage 715 is formed of: a gap defined between front
surface member 710 and flat-plate-like heater 702; and
a gap defined between back surface member 720 and
flat-plate-like heater 702.

[0102] Heat exchanger 700 having the above-men-
tioned configuration instantaneously heats and increas-
es a temperature of cleaning water which flows through
heating passage 715 by flat-plate-like heater 702.
[0103] In heat exchanger 700, water inflow port 711
which constitutes a connecting port is formed at a lower
right end of a front surface of front surface member 710,
and hot water outflow port 712 which constitutes a con-
necting port is formed on hot water outflow member 703
which is mounted on an upper end of aright side surface
of front surface member 710.

[0104] As showninFIG. 13, water inflow passage 713
which is continuously formed with water inflow port 711
is formed over the approximately whole width (including
awhole width) of the lower end portion of casing 701. On
an upper surface of water inflow passage 713, a plurality
of slits 714 is provided over the whole width. Water inflow
passage 713 is configured such that cleaning water
flowed into water inflow passage 713 passes through slits
714, and flows into heating passage 715. Slits 714 have
a function of allowing cleaning water to flow into heating
passage 715 uniformly over the whole width of heating
passage 715.

[0105] Partition rib 716 is provided to an upper end
portion of heating passage 715, and, above partition rib
716, buffer tank 750 is provided. A plurality of water
through holes 717 is formed on partition rib 716 over the
approximately whole width (including the whole width) of
partition rib 716. With such a configuration, cleaning wa-
ter which is heated by heating passage 715 flows into
buffer tank 750 through water through holes 717.
[0106] Projections 718 each having an approximately
semicircular cross section (including a semicircular cross
section), for example, are disposed in buffer tank 750 at
intervals over the approximately whole width (including
the whole width) of buffer tank 750. Projections 718 are
provided for making the flow of cleaning water which
flows toward hot water outflow port 712 in the inside of
buffer tank 750 turbulent. With such a configuration,
cleaning water is agitated so that irregularity in temper-
ature of cleaning water s eliminated. As a result, cleaning
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water having uniform temperature is flown out from hot
water outflow port 712.

[0107] Two thermistors, that is, outflow hot water tem-
perature sensor 730 and excessively elevated tempera-
ture sensor 731 are mounted on hot water outflow mem-
ber 703. Outflow hot water temperature sensor 730 de-
tects an outflow hot water temperature of cleaning water.
Excessively elevated temperature sensor 731 detects an
excessively elevated temperature of heat exchanger
700. With such a configuration, control unit 130 controls
a temperature of cleaning water flown out from heat ex-
changer 700.

[0108] Heatexchanger 700 according to this exempla-
ry embodiment is configured as described above.

<5> Configuration of nozzle device

[0109] Hereinafter, the configuration of the nozzle de-
vice of the hygienic cleaning device of this exemplary
embodiment is described with reference to FIGS. 16 to
28.

[0110] FIG. 16is aperspective view showing a storage
state of the nozzle device according to this exemplary
embodiment. FIG. 17 is a cross-sectional view taken
along line 17-17 shown in FIG. 16. FIG. 18 is a longitu-
dinal cross-sectional view showing a storage state of the
nozzle device. FIG. 19 is a cross-sectional view showing
a detailed configuration of portion B shown in FIG. 18.
FIG. 20 is a cross-sectional view taken along line 20-20
shown in FIG. 19. FIG. 21 is a transverse cross-sectional
view showing a storage state of the nozzle device. FIG.
22 is a cross-sectional view showing a detailed configu-
ration of portion C shown in FIG. 21. FIG. 23 is a longi-
tudinal cross-sectional view showing a buttock cleaning
state of the nozzle device. FIG. 24 is a cross-sectional
view showing a detailed configuration of portion D shown
in FIG. 23. FIG. 25 is a longitudinal cross-sectional view
showing a bidet cleaning state of the nozzle device. FIG.
26 is a cross-sectional view showing a detailed configu-
ration of portion E shown in FIG. 25. FIG. 27 is a trans-
verse cross-sectional view of the nozzle portion showing
a bidet cleaning state of the nozzle device. FIG. 28 is a
cross-sectional view of a detailed configuration of portion
F shown in FIG. 27.

[0111] AsshowninFIG. 16, nozzle device 800 includes
atleast support portion 810, nozzle portion 820, cleaning
water nozzle drive unit 860, flow regulating valve 517 and
the like. Support portion 810 is molded by using a resin
material such as polyoxymethylene (POM) or ABS, for
example, and is formed into an approximately triangular
(including a triangular shape) frame shape as viewed in
a side view. Nozzle portion 820 moves forward and back-
ward along support portion 810. Cleaning water nozzle
drive unit 860 drives and moves nozzle portion 820 for-
ward and backward. Flow regulating valve 517 changes
over the supply of cleaning water to nozzle portion 820.
[0112] In the description of nozzle device 800 made
hereinafter, the arrangement of the respective constitu-
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tional elements is described by assuming that a direction
along which nozzle portion 820 is stored is a rearward
direction, a direction along which nozzle portion 820 ad-
vances is a frontward direction, a right side in a direction
from a rear side to a front side is a right side, and a left
side in a direction from a rear side to a front side is a left
side.

[0113] Support portion 810 is formed into a frame
shape, and is formed of: inclined portion 812 which is
lowered toward a front portion from a rear portion of in-
clined portion 812 with respect to bottom side portion 811
disposed approximately horizontally (including horizon-
tally); and vertical side portion 813 which connects a rear
end of bottom side portion 811 and a rear end of inclined
portion 812 to each other. Guide rail 814 which guides
forward and backward movement of nozzle portion 820
and rack guide 815 (see FIG. 17) which guides flexible
rack 861 (see FIG. 17) of cleaning water nozzle drive unit
860 are formed over the approximately whole length (in-
cluding the whole length) of inclined portion 812. Holding
portion 816 having an approximately circular cylindrical
shape (including a circular cylindrical shape) which sup-
ports nozzle portion 820 in a surrounding manner is in-
tegrally formed on a lower side of a front end of inclined
portion 812.

[0114] AsshowninFIG. 16, guiderail 814 which guides
nozzle portion 820 is formed into an approximately T
shape (including a T shape) in cross section. Rack guide
815 which guides flexible rack 861 has an approximately
U shape (including a U shape) as viewed in cross section
where one side surface is open. Rack guide 815 is con-
figured to guide flexible rack 861 while restricting upper
and lower surfaces and one side surface of flexible rack
861.

[0115] Rack guide 815 is also formed on vertical side
portion 813 and bottom side portion 811 disposed at a
rear portion of support portion 810 continuously with in-
clined portion 812. Rack guides 815 at a corner formed
by inclined portion 812 and vertical side portion 813 are
connected to each other in an arcuate shape, for exam-
ple, and rack guides 815 at a corner formed by vertical
side portion 813 and bottom side portion 811 are con-
nected to each other in an arcuate shape, for example.
Rack guide 815 formed on vertical side portion 813 and
rack guide 815 formed on bottom side portion 811 are
also formed into an approximately U shape (including a
U shape)in cross section. On the other hand, with respect
to a side surface of rack guide 815, a left side surface of
rack guide 815 is open at inclined portion 812, and a side
opposite to the left side surface, that is, a right side sur-
face of rack guide 815 is open at vertical side portion 813
and bottom side portion 811. This reduces sliding resist-
ance and can more reliably guide flexible rack 861. Fur-
ther, open surfaces of rack guides 815 at vertical side
portion 813 and bottom side portion 811 are closed by a
support portion lid or the like which is a member provided
separately from rack guide 815, for example.

[0116] Cleaning water nozzle drive unit 860 includes:
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flexible rack 861 which is joined to nozzle portion 820;
pinion gear 862 which is meshed with flexible rack 861;
and drive motor 863 which rotatably drives pinion gear
862. Cleaning water nozzle drive unit 860 moves nozzle
portion 820 forward and backward along guide rail 814.
[0117] Drive motor 863 is formed of a stepping motor,
for example, and a rotational angle of drive motor 863 is
controlled by a pulse signal. Further, due to the rotation
of drive motor 863, flexible rack 861 is driven by way of
pinion gear 862.

[0118] A gap is defined between an inner peripheral
surface of holding portion 816 of support portion 810 and
an outer peripheral surface of nozzle portion 820. Ac-
cordingly, cleaning water jetted from nozzle portion 820
flows into the gap and cleans the outer peripheral surface
of nozzle portion 820.

[0119] Nozzle lid 801 is disposed on a front side of
holding portion 816 in an openable and closeable man-
ner, and is open or closed in response to advancing and
retracting of nozzle portion 820. With nozzle portion 820
retracted, nozzle lid 801 is then closed. Accordingly, noz-
zle portion 820 is prevented from becoming dirty.
[0120] On bottom side portion 811 of support portion
810, water supply joint 817 which connects a water sup-
ply tube (not showninthe drawing) connected to cleaning
water supply passage 690 and connecting tube 802 pro-
vided for supplying cleaning water to flow regulating valve
517 from support portion 810 to each other is formed.
[0121] As shown in FIG. 21, nozzle portion 820 in-
cludes at least: rod-like nozzle body 830 which is molded
by using a resin material such as ABS, for example; noz-
zle cover 840; connecting portion 850 and the like. Nozzle
cover 840 is formed into a cylindrical shape, and covers
approximately whole nozzle body 830 (including whole
nozzle body 830). In connecting portion 850, nozzle body
830 tows nozzle cover 840.

[0122] As shown in FIG. 6, nozzle body 830 of nozzle
portion 820 includes: buttock cleaning water nozzle 831
for cleaning a private part; bidet cleaning water nozzle
832 for cleaning a woman'’s private part; nozzle cleaning
unit 833 for cleaning nozzle portion 820 and the like.
[0123] Asshownin FIGS. 23 and 24, buttock cleaning
water nozzle 831 includes: buttock cleaning water jetting
port 834 which is formed on a distal end portion of nozzle
body 830 in an upwardly opening manner; and buttock
cleaning water passage 835 which communicates with
buttock cleaning water jetting port 834 from a rear end
of nozzle body 830. Buttock cleaning water passage 835
is disposed on a lower portion side of nozzle body 830,
and has abent portion whichis bentupward andis formed
below buttock cleaning water jetting port 834. Straight-
ening plate 835a which straightens the flow of cleaning
water is disposed on the bent portion. With such a con-
figuration, cleaning water jetted from buttock cleaning
water jetting port 834 is jetted upward through jetting
opening 844 formed on nozzle cover 840.

[0124] As shown in FIGS. 25 and 26, bidet cleaning
water nozzle 832 includes: bidet cleaning water jetting
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port 836 which is disposed behind buttock cleaning water
jetting port 834; and bidet cleaning water passage 837
which communicates with bidet cleaning water jetting
port 836 from a rear end of nozzle body 830. Cleaning
water jetted from bidet cleaning water jetting port 836 is
jetted upward through jetting opening 844 formed on noz-
zle cover 840.

[0125] As shown in FIG. 27, nozzle cleaning unit 833
includes: nozzle cleaning water jetting port 838 disposed
on a side surface of nozzle body 830; and nozzle cleaning
water passage 839 which communicates with nozzle
cleaning water jetting port 838 from the rear end of nozzle
body 830. Cleaning water jetted from nozzle cleaning
water jetting port 838 is jetted to the inside of nozzle cover
840, and is discharged to the outside of nozzle cover 840
from discharge opening 845 of nozzle cover 840. Clean-
ing water jetted from nozzle cleaning water jetting port
838 is used for cleaning nozzle portion 820 and the sur-
rounding of nozzle portion 820.

[0126] Further, a front side of nozzle portion 820 is in-
serted into and supported by holding portion 816 of sup-
port portion 810. A rear portion of nozzle portion 820 is
suspended by and slidably provided to guide rail 814.
Nozzle portion 820 is configured to move frontward and
backward among a storage position shown in FIG. 16
where nozzle portion 820 is stored in an area behind
holding portion 816, a buttock cleaning position shown
in FIG. 23 where nozzle portion 820 projects from holding
portion 816, and a bidet cleaning position shown in FIG.
25.

[0127] Nozzle cover 840 includes, as shown in FIG.
21, nozzle cover body 841 and connecting member 842.
Nozzle cover body 841 is formed by machining a stain-
less thin plate into a circular cylindrical shape, for exam-
ple. A distal end surface of nozzle cover body 841 is
formed into a closed surface, and a rear end surface of
nozzle cover body 841 is formed into an open surface.
Connecting member 842 is molded by using a resin ma-
terial such as ABS, for example, and is formed into an
approximately circular cylindrical shape (including a cir-
cular cylindrical shape). Connecting piece 843 (see FIG.
22) which engages with nozzle body 830 is formed on
both side portions of connecting member 842.

[0128] A nozzle cover stopper (not shown in the draw-
ing) for restricting a slide range of nozzle cover 840 is
integrally formed on a right rear end of connecting mem-
ber 842. The nozzle cover stopper is configured such
that the slide range of nozzle cover 840 is restricted by
bringing the nozzle cover stopper into contact with a front
stopper receiving portion and a rear stopper receiving
portion (not shown in the drawing) formed on support
portion 810.

[0129] A portion of connecting member 842 is fixed to
and integrally formed with nozzle cover body 841 in a
state where the portion of connecting member 842 is in-
serted into the inside of nozzle cover body 841 from an
opening formed on a rear end of nozzle cover body 841.
[0130] Single jetting opening 844 which can face but-



21 EP 3 299 526 B1 22

tock cleaning water jetting port 834 and bidet cleaning
water jetting port 836 of nozzle body 830 is formed, for
example, on a front upper surface of nozzle cover body
841. Discharge opening 845 through which cleaning wa-
ter flowing out to the inside of nozzle cover body 841 is
discharged to the outside is formed on a front lower sur-
face of nozzle cover body 841.

[0131] An inner diameter of nozzle cover 840 has a
size slightly larger than an outer diameter of nozzle body
830. With such a configuration, nozzle body 830 and noz-
zle cover 840 are configured to be smoothly slidable rel-
ative to each other in a state where nozzle body 830 is
inserted into nozzle cover 840.

[0132] Flow regulating valve 517 is mounted on a rear
end surface of nozzle body 830. Flow regulating valve
517 includes, for example, disc-type valve body 517a,
and stepping motor 517b for driving a switching opera-
tion, as shown in FIG. 6. Through a switching operation,
flow regulating valve 517 selectively supplies cleaning
water to either buttock cleaning water passage 835, bidet
cleaning water passage 837, or nozzle cleaning water
passage 839.

[0133] On an external surface of valve body 517a of
flow regulating valve 517, water supply port 517c (see
FIG. 16) for supplying cleaning water to flow regulating
valve 517 is provided. Water supply port 517cis connect-
ed to and in communication with support portion 810 via
water supply joint 817 and connecting tube 802.

[0134] Next, hereinafter, connecting portion 850 of this
exemplary embodiment which is formed of connecting
member 842 of nozzle cover 840 and connection receiv-
ing portion 851 of nozzle body 830 is described with ref-
erence to FIGS. 22 and 28.

[0135] As shown in FIGS. 22 and 28, connection re-
ceiving portion 851 is formed on a right side of an outer
periphery of a rear end portion of nozzle body 830. Two
grooves having an approximately V-shape (including a
V-shape) which constitute front recessed portion 851a
and rear recessed portion 851b respectively are formed
on a front side and a rear side of connection receiving
portion 851. Front recessed portion 851a and rear re-
cessed portion 851b are disposed in a spaced-apart
manner from each other in a longitudinal direction of noz-
zle body 830. A distance between front recessed portion
851a and rear recessed portion 851b is set equal to a
distance between buttock cleaning water jetting port 834
and bidet cleaning water jetting port 836.

[0136] On the other hand, connecting member 842 of
nozzle cover 840 is molded by using a resin material such
as ABS and POM, for example, and is formed into an
approximately circular cylindrical shape (including a cir-
cular cylindrical shape). Connecting piece 843 which
projects rearward is formed on both side portions of a
rear portion of connecting member 842. Connecting
piece 843 includes, on a rear end portion, approximately
V-shaped (including V-shaped) connecting projection
843a projecting inward is provided.

[0137] When nozzle body 830 is inserted into nozzle
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cover 840, connecting projection 843a of connecting
member 842 of nozzle cover 840 is always brought into
pressure contact with connection receiving portion 851
of nozzle body 830 due to resiliency of connecting mem-
ber842. Insuch a state, when connecting projection 843a
is made to engage with either frontrecessed portion 851a
or rear recessed portion 851b, nozzle body 830 and noz-
zle cover 840 are broughtinto a mutually connected state.
With such a configuration, nozzle cover 840 is movable
by being towed by nozzle body 830.

[0138] In a state where connecting projection 843a en-
ters front recessed portion 851a as shown in FIG. 22,
bidet cleaning water jetting port 836 of nozzle body 830
and jetting opening 844 of nozzle cover 840 face each
other as shown in FIG. 26. On the other hand, as shown
in FIG. 28, in a state where connecting projection 843a
enters rear recessed portion 851b, buttock cleaning wa-
ter jetting port 834 and jetting opening 844 face each
other as shown in FIGS. 19 and 24. With such a config-
uration, cleaning water can be jetted from a predeter-
mined jetting port.

[0139] Nozzle device 800 according to this exemplary
embodiment is configured as described above.

<6> Control and manner of operation of cleaning unit

[0140] Hereinafter, control and the manner of opera-
tion of the cleaning unit of the hygienic cleaning device
according to this exemplary embodiment are described.
[0141] Firstly, the basic manner of operation of clean-
ing unit 500 is described with reference to FIGS. 6 and
26 hereinafter.

[0142] Firstly, tap water which flows through the city
water pipe is supplied to hygienic cleaning device 100
from water supply connecting port 510 as cleaning water.
Then, water stop electromagnetic valve 514 is open so
that cleaning water is supplied to sub tank 600. At this
stage of operation, a flow rate of cleaning water which
flows through cleaning water supply passage 690 is
maintained at a fixed value by constant flow regulating
valve 513. Driving of water stop electromagnetic valve
514 is controlled by control unit 130 based on an opera-
tion of remote controller 400 and an operation of opera-
tion unit 210.

[0143] Next, cleaning water supplied into sub tank 600
is stored in subtank 600 and, atthe same time, is supplied
to heat exchanger 700 and water pump 516 configuring
the discharge water amount variable unit. Further, control
unit 130 drives water pump 516 to supply cleaning water
to nozzle device 800 through flow regulating valve 517.
Driving of water pump 516 is controlled by control unit
130 based on an operation of remote controller 400 and
an operation of operation unit 210.

[0144] Further, control unit 130 starts heating cleaning
water by energizing flat-plate-like heater 702 of heat ex-
changer 700. At this stage of operation, control unit 130
controls the supply of electricity to flat-plate-like heater
702 based on information detected by inflow water tem-
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perature sensor 630 and outflow hot water temperature
sensor 730. That is, control unit 130 performs control to
maintain a temperature of the cleaning water at a tem-
perature set by hot water temperature switch 231 of op-
eration unit 210.

[0145] Next, control unit 130 controls switching of flow
regulating valve 517 based on operation information of
operation unit 210 and operation information of remote
controller 400. That is, control unit 130 causes flow reg-
ulating valve 517 to select a cleaning water flow passage
by switching and to supply cleaning water to any one of
buttock cleaning water nozzle 831, bidet cleaning water
nozzle 832, and nozzle cleaning unit 833 of nozzle device
800. With such an operation, cleaning water is jetted from
one of buttock cleaning water jetting port 834, bidetclean-
ing water jetting port 836, and nozzle cleaning water jet-
ting port 838.

[0146] Hereinafter, a control with respect to sub tank
600 according to this exemplary embodiment, in partic-
ular, detection of a water level and a flow rate, will now
be described in detail.

[0147] Firstly, the description is made with respect to
a control of cleaning unit 500 at an initial stage of use of
hygienic cleaning device 100 of this exemplary embodi-
ment with reference to FIG. 29.

[0148] FIG.29isatimingchartconcerningthe cleaning
unit at the initial stage of use of the hygienic cleaning
device. Note that a term "at an initial stage of use" refers
to a state where no cleaning water is stored in the clean-
ing unit, such as when hygienic cleaning device 100 is
used for afirsttime after installed, or when hygienic clean-
ing device 100 is used again after cleaning water has
been discharged for preventing cleaning water from
freezing.

[0149] As shown in FIG. 29, at a point of time P1, a
cleaning switch (for example, buttock cleaning switch 221
or buttock cleaning switch 410) on operation unit 210 or
remote controller 400 is operated by a user. Accordingly,
control unit 130 supplies electricity to water stop electro-
magnetic valve 514 to simultaneously start both supply-
ing of cleaning water to sub tank 600 and driving of water
level detection sensor 620. Further, control unit 130 starts
driving of water level detection sensor 620. Driving of
waterlevel detection sensor 620 continues until, at a point
of time P14, after buttock cleaning ends, and post-clean-
ing ends, cleaning water is supplied to sub tank 600, and
water level detection sensor 620 detects an upper limit
water level.

[0150] Next, when water level detection sensor 620
detects an upper limit water level at a point of time P2,
control unit 130 starts the measurement of time. Further,
after a predetermined time elapses, that is, at a point of
time P3, the supply of electricity to water stop electro-
magnetic valve 514 is stopped so that the supply of clean-
ing water is stopped.

[0151] In this exemplary embodiment, the supply of
electricity is stopped, for example, after two seconds
elapse from the detection of an upper limit water level.
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The reason is as follows. At the point of time P2 where
the upper limit water level is detected, basically, sub tank
600 and heat exchanger 700 reach a fully filled state. At
this time, the supply of cleaning water is further continued
for two seconds. Accordingly, heat exchanger 700 and
water pump 516 are securely filled with cleaning water
to remove air in heat exchanger 700. As a result, no-
water heating of heat exchanger 700 due to an existence
of residual air can be prevented with certainty and hence,
safety and durability of heat exchanger 700 can be en-
sured. At the same time, water pump 516 configuring the
discharge water amount variable unit can securely be
supplied and fully filled with cleaning water. Accordingly,
by starting water pump 516 fully stored with cleaning wa-
ter, cleaning water can further securely be supplied to
nozzle portion 820.

[0152] Next, control unit 130 starts driving of water
pump 516 at the point of time P3 where the supply of
electricity to water stop electromagnetic valve 514 is
stopped. Simultaneously, control unit 130 drives flow reg-
ulating valve 517 so as to start the supply of cleaning
water to buttock cleaning water passage 835 of nozzle
portion 820. At this stage of operation, due to driving of
water pump 516, a water level of cleaning water in sub
tank 600 is lowered and, at a point of time P4, the detec-
tion of an upper limit water level by water level detection
sensor 620 is canceled. Therefore, at the point of time
P4, control unit 130 starts driving of heat exchanger 700.
Thatis, through a detected, lowered water level, a normal
operation of water pump 516 can be confirmed. With such
an operation, it is possible to prevent the abnormal tem-
perature increase in heat exchanger 700, such as no-
water heating.

[0153] Then, cleaning water supplied to buttock clean-
ing water passage 835 is jetted from buttock cleaning
water jetting port 834. The jetted cleaning water passes
through jetting opening 844 and hits and is reflected on
an inner surface of holding portion 816 formed on a distal
end of support portion 810. With such an operation, an
outer peripheral surface of nozzle cover 840 is cleaned.
Hereinafter, the above cleaning operation is referred to
as "pre-cleaning." The pre-cleaning is continued to, for
example, a point of time P5 which comes after two sec-
onds elapses from a point of time where hot water tem-
perature of cleaning water in heat exchanger 700 reach-
es 25°C.

[0154] Next, upon the pre-cleaning ends at the point
of time P5, control unit 130 starts driving of cleaning water
nozzle drive unit 860 of nozzle device 800. Control unit
130 then causes nozzle portion 820 to advance from the
storage position to the buttock cleaning position. At this
time, while nozzle portion 820 is advancing from the stor-
age position to the buttock cleaning position, control unit
130 switches flow regulating valve 517 to supply cleaning
water to nozzle cleaning water passage 839. The clean-
ing water supplied to nozzle cleaning water passage 839
is jetted to the inside of nozzle cover 840 from nozzle
cleaning water jetting port 838. The jetted cleaning water
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flows out to the outside of nozzle cover 840 from dis-
charge opening 845 after cleaning the inner surface of
nozzle cover 840. Meanwhile, nozzle portion 820 is heat-
ed by the cleaning water heated by heat exchanger 700.
Accordingly, cold water is prevented from jetting toward
a buttock to be cleaned so that a user does not feel un-
comfortable.

[0155] Ata pointoftime P6 at which nozzle portion 820
has reached the buttock cleaning position, control unit
130 switches flow regulating valve 517 to start supplying
of cleaning water to buttock cleaning water passage 835.
Then, cleaning water supplied to buttock cleaning water
passage 835 is jetted from buttock cleaning water jetting
port 834. The cleaning water then passes through jetting
opening 844 to clean a private part of the user. Cleaning
of the buttock continues to a point of time P11 at which,
for example, the user stops the cleaning.

[0156] At this time, control unit 130 controls a temper-
ature of cleaning water to a set temperature based on
detection data of inflow water temperature sensor 630
and detection data of outflow hot water temperature sen-
sor 730 during driving of heat exchanger 700.

[0157] If water pump 516 is kept driving from the point
of time P3, a water level of cleaning water in sub tank
600 gradually lowers. Therefore, at a point of time P7
where water level detection sensor 620 detects a lower
limit water level, control unit 130 starts the supply of elec-
tricity to water stop electromagnetic valve 514 to supply
cleaning water. After that, to a point of time P8 at which
water level detection sensor 620 detects the upper limit
water level, control unit 130 keeps the supply of electricity
to water stop electromagnetic valve 514.

[0158] At the point of time P8 where the upper limit
water level is detected, control unit 130 stops the supply
of electricity to water stop electromagnetic valve 514 and,
at the same time, starts the measurement of time. Then,
control unit 130 measures a time elapsed from the point
oftime P8 to a point of time P9 where water level detection
sensor 620 detects a lower limit water level next time.
[0159] Next, at the point of time P9 where the lower
limit water level is detected, control unit 130 calculates
a flow rate of cleaning water by arithmetic processing
based on a measured elapsed time and an amount of
water from an upper limit water level to a lower limit water
level (for example, 65 cc). When there is a difference
between a flow rate which is set for every cleaning
strength and a flow rate of jetted cleaning water at a point
oftime P10 where the calculation of the flow rate of clean-
ing water by a flow rate arithmetic processing unit is fin-
ished, control unit 130 adjusts an output of water pump
516 so as to correct the flow rate of cleaning water.
[0160] Next, at the point of time P11 where a cleaning
stop operation is performed by a user using operation
unit 210 or remote controller 400, control unit 130 stops
the supply of electricity to water pump 516 and heat ex-
changer 700. Simultaneously, control unit 130 drives
cleaning water nozzle drive unit 860 of nozzle device 800
so as to retract nozzle portion 820 to the storage position
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from the buttock cleaning position.

[0161] Ata point of time P12 where nozzle portion 820
is retracted to the storage position, control unit 130 stops
driving of cleaning water nozzle drive unit 860. Simulta-
neously, control unit 130 drives water pump 516 and heat
exchanger 700 again so as to start "post-cleaning” where
nozzle portion 820 is cleaned.

[0162] Next, at a point of time P13 where a predeter-
mined time elapses from starting of "post-cleaning," con-
trol unit 130 stops driving of water pump 516 and heat
exchanger 700. With such an operation, the "post-clean-
ing" is finished.

[0163] Next, at the point of time P13 where the post-
cleaning of nozzle portion 820 is finished, control unit 130
supplies electricity to water stop electromagnetic valve
514 again so that cleaning water is supplied to sub tank
600. Then, at the point of time P14 where water level
detection sensor 620 detects the upper limit water level,
control unit 130 stops the supply of electricity to water
stop electromagnetic valve 514 so that a series of control
for buttock cleaning is finished. With such an operation,
where sub tank 600 fully filled with cleaning water to the
upper limit water level, cleaning unit 500 is brought into
a standby state.

[0164] As has been described heretofore, a control of
the cleaning unit at the initial stage of use of hygienic
cleaning device 100 of this exemplary embodimentis per-
formed.

[0165] Hereinafter, the description is made with re-
spect to a control of the cleaning unit at a usual stage of
use of hygienic cleaning device 100 of this exemplary
embodiment with reference to FIG. 30.

[0166] FIG. 30 is a timing chart of the cleaning unit at
the usual stage of use of the hygienic cleaning device. A
term "at a usual stage of use" refers to a state where a
hygienic cleaning device that has undergone an initial
stage of use and thus is now in a standby state performs
a cleaning operation.

[0167] A control of the cleaning unit at a usual stage
of use shown in FIG. 30 differs from the control of the
cleaning unit at an initial stage of use shown in FIG. 29
with respect to a point where sub tank 600 is already in
afully filled state ata point of time P20 where the cleaning
operation is performed and a point where control unit 130
stores in a memory that the hygienic cleaning device has
undergone an initial stage of use.

[0168] Firstly, as shown in FIG. 30, at the point of time
P20, a cleaning switch (for example, buttock cleaning
switch 221 or 410) on operation unit 210 or remote con-
troller 400 is operated, by a user, in a standby state where
sub tank 600 is in a fully filled state. Accordingly, control
unit 130 supplies electricity to water pump 516 to start
supplying of cleaning water to a predetermined nozzle
portion. Simultaneously, control unit 130 starts the supply
of electricity to heat exchanger 700 based on stored data
that a control of an initial operation has been already
performed.

[0169] Then, control unit 130 starts the "pre-cleaning”
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operation of nozzle device 800 simultaneously with the
supply of electricity to heat exchanger 700. Further, con-
trol unit 130 starts driving of water level detection sensor
620.

[0170] That is, the case of the initial stage of use de-
scribed with reference to FIG. 29 and the case of the
usual stage of use differ from each other with respect to
a control from a point of time that the cleaning operation
is performed to a point of time that the supply of electricity
to heat exchanger 700 is started. Both cases are sub-
stantially equal to FIG. 29 with respect to the control and
the manner of operation after a point of time P5 where
driving of nozzle device 800 is started and hence, the
repeated description of the control and the manner of
operation after the point of time P5 is omitted.

[0171] As described above, in the hygienic cleaning
device of this exemplary embodiment, a change in water
level of cleaning water is detected by the water level de-
tection sensor mounted on the sub tank and a flow rate
of cleaning water is calculated by an arithmetic operation.
Accordingly, it is not necessary that a special flow rate
sensor for detecting a flow rate be separately provided
to the cleaning unit. As a result, a configuration of the
cleaning unit can be simplified in a cost-effective manner.
[0172] The hygienic cleaning device according to this
exemplary embodiment corrects a threshold for deter-
mining a change in output voltage between the elec-
trodes in water level detection in accordance with a tem-
perature. This improves the accuracy in water level de-
tection and flow rate detection and enables the use of
water having different conductivities in a wide range as
cleaning water for the hygienic cleaning device. As a con-
sequence, it is possible to further increase the range of
use of the hygienic cleaning device and improve its user-
friendliness.

[0173] Further, in the hygienic cleaning device of this
exemplary embodiment, at an initial stage of use, a fully
filled state of the sub tank is detected and, thereafter, the
supply of water is continued for a predetermined time.
Simultaneously, after the water pump is driven, and the
water level detection sensor has detected a cancellation
of the upper limit water level, the supply of electricity to
the heat exchanger is started. Accordingly, it can be de-
termined that the heat exchanger is securely supplied
with cleaning water. Accordingly, the configuration of this
exemplary embodiment can be simplified compared to
the conventional configuration which prevents no-water
heating using a flow rate sensor. As a result, it is possible
to realize the hygienic cleaning device having high safety
and reliability at a low cost.

[0174] As described above, control and the manner of
operation of the cleaning unit of the hygienic cleaning
device according to this exemplary embodiment is exe-
cuted.
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<7> Control and manner of operation of spray nozzle for
discharging cleaning water toward inner surface of toilet
bowl

[0175] Hereinafter, control and the manner of opera-
tion of the spray nozzle of the hygienic cleaning device
according to this exemplary embodiment for discharging
cleaning water toward an inner surface of a toilet bowl
will now be described with reference to FIGS. 31 to 34.
[0176] FIG. 31 is a perspective view showing an exter-
nal appearance of the spray nozzle of the hygienic clean-
ing device. FIG. 32 is a longitudinal cross-sectional view
of the spray nozzle. FIG. 33 is a plan view showing an
installation position of the spray nozzle in the hygienic
cleaning device, and a rotational angle of the discharge
opening of the spray nozzle. FIG. 34 is a chart showing
a pump output of the discharge water amount variable
unit corresponding to a rotational angle of the discharge
opening of the spray nozzle.

[0177] Spray nozzle 550 includes, as shown in FIGS.
31 and 32, spray nozzle drive unit 550a, body 550c, ro-
tation nozzle 550d, and the like. Spray nozzle drive unit
550a includes, for example, a motor for driving and ro-
tating rotation nozzle 550d. Body 550c includes inlet pas-
sage 550b and inlet holes 550h to supply cleaning foam,
cleaning water, or the like generated by foam generation
unit 560 shown in FIG. 6 to rotation nozzle 550d. Further,
body 550c rotatably holds rotation nozzle 550d internally
shaft-sealed with O-ring 550e and O-ring 550f. Note that
an X-ring may be used in place of O-ring 550f. This can
reduce torque required to drive and rotate rotation nozzle
550d. In addition, this can more reliably prevent locking
of rotation nozzle 550d. This allows the use of a small
low-torque motor as spray nozzle drive unit 550a.
[0178] Rotation nozzle 550d is fitted to spray nozzle
drive unit 550a via shaft 550n of a rotary drive body and
driven and rotated.

[0179] Spray nozzle 550 according to this exemplary
embodiment is configured as described above, and op-
erates as described below.

[0180] Firstly, cleaning water or cleaning foam gener-
ated by foam generation unit 560 shown in FIG. 6 is sup-
plied from inlet passage 550b of body 550c of spray noz-
zle 550. The supplied cleaning water or cleaning foam is
then supplied from a plurality of inlet holes 550h of body
550c, which is open around rotation nozzle 550d, to ro-
tation nozzle 550d. After that, the supplied cleaning water
or cleaning foam is discharged from discharge opening
550u of rotation nozzle 550d toward the inner surface of
the toilet bowl, buttock cleaning water nozzle 831, and
the like.

[0181] Spray nozzle 550 is disposed, as shownin FIG.
33, onright side of a center of body 200. A reason of this
arrangement is to dispose at the center in a prioritized
manner buttock cleaning water nozzle 831 and the like
for cleaning a private part of a human body. Accordingly,
spray nozzle 550 is not disposed at the center, but on
either left or right of the center. The above described
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arrangement may obviously be reversed.

[0182] Next, how spray nozzle 550 is controlled to dis-
charge cleaning foam or the like will now be described
herein with reference to FIG. 6.

[0183] How spray nozzle 550 is controlled to discharge
cleaning foam or the like when a user has not seated and
a toilet seat is closed will now be described herein.
[0184] Firstly, control unit 130 of hygienic cleaning de-
vice 100 detects that, with human body detection sensor
450, a user has entered into a toilet room. Simultaneous-
ly, control unit 130 starts water pump 516 configuring the
discharge water amount variable unit to operate upon
shifting to an operation of spraying foam to the toilet bowl.
Further, control unit 130 opens opening and closing valve
530a of branch passage 530.

[0185] Inthis case, flow regulating valve 517 for switch-
ing a passage to buttock cleaning water nozzle 831, bidet
cleaning water nozzle 832, nozzle cleaning unit 833, or
the like is closed. Accordingly, cleaning water is supplied
from heat exchanger 700, via branch passage 530, and
check valve 531 and foam tank 532, both configuring
foam generation unit 560, to spray nozzle 550. The sup-
plied cleaning water is discharge from discharge opening
550u of spray nozzle 550 toward the inner surface of the
toilet bowl, buttock cleaning water nozzle 831, and the
like.

[0186] Atthistime, control unit 130 drives spray nozzle
drive unit 550a to drive and rotate discharge opening
550u of rotation nozzle 550d of spray nozzle 550. Ac-
cordingly, cleaning water or cleaning foam discharged
from discharge opening 550u is sprayed toward a whole
circumference of the inner surface of the toilet bowl, but-
tock cleaning water nozzle 831, and the like to form a
water film or a foam film. This prevents adhesion of dirt
and the like.

[0187] AsshowninFIG. 33, adistance from discharge
opening 550u of spray nozzle 550 to the inner surface of
the toilet bowl differs depending on a rotational angle
direction of spray nozzle 550.

[0188] Thatis, when a rotational angle of spray nozzle
550 disposed at the above described position is changed
to, as shown in FIG. 33, a rotational angle of discharge
opening 550u of spray nozzle 550 of 160°, a distance
from discharge opening 550u to the inner surface of the
toilet bowl becomes maximum (farthest). On the other
hand, at a position where a rotational angle of discharge
opening 550u is 340° (turned 180° from the above de-
scribed angle of 160°), a distance from discharge open-
ing 550u to the inner surface of the toilet bowl becomes
minimum (nearest).

[0189] Therefore, control unit 130 performs a control
so that, as shown in FIG. 34, in accordance with a rota-
tional angle of discharge opening 550u of spray nozzle
550, an output of water pump 516 configuring the dis-
charge water amount variable unit is changed.

[0190] A method of controlling an output of water pump
516 in accordance with a rotational angle of spray nozzle
550 will be described below.
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[0191] Firstly, upon detecting, with human body detec-
tion sensor 450, that a user has entered the toilet room,
control unit 130 starts the above control.

[0192] Next, while control unit 130 changes, in accord-
ance with a rotational angle of discharge opening 550u
of spray nozzle 550, an output of water pump 516 con-
figuring the discharge water amount variable unit in a
range from "high" to "low," as shown in FIG. 34, cleaning
foam or the like is discharged.

[0193] Specifically, around a rotational angle of 160°
at which a distance to the inner surface of the toilet bowl,
as shown in FIG. 33, becomes maximum (farthest), con-
trol unit 130 increases an output of water pump 516 to
large (high). On the other hand, around a rotational angle
of 340° at which a distance to the inner surface of the
toilet bowl becomes minimum (nearest), control unit 130
lowers an output of water pump 516 to small (low).
[0194] Thatis, control unit 130 controls, in accordance
with a rotational angle of spray nozzle 550, in other words,
a distance between discharge opening 550u and the in-
ner surface of the toilet bowl, a jetting amount (and a
jetting speed) of cleaning foam or cleaning water from
discharge opening 550u.

[0195] More specifically, to discharge cleaning foam
or cleaning water toward a front side of the toilet bowl,
which lies at a position most distant from discharge open-
ing 550u of spray nozzle 550, water pump 516 is set to
an output of "high" to most vigorously discharge the
cleaning foam or cleaning water. Accordingly, the clean-
ing foam or cleaning water can fully reach to the inner
surface on the front side of the toilet bowl.

[0196] On the other hand, to discharge cleaning foam
or cleaning water toward a rear side of the toilet bowl,
which lies at a position nearest from discharge opening
550u of spray nozzle 550, water pump 516 is set to an
output of "low" to most gently discharge the cleaning foam
or cleaning water. This prevents occurrence of unfavo-
rable events such as splashing of cleaning foam or clean-
ing water.

[0197] Cleaning water or cleaning foam is then dis-
charged toward the whole inner surface of the toilet bowl
in advance before use to form a water film or a foam film.
Accordingly, dirt can be prevented as much as possible
from adhering onto the inner surface of the toilet bowl
when used

In this exemplary embodiment, when human body de-
tection sensor 450 detects that a user has entered a toilet
room, or the user operates spray switch 417 via operation
unit 210 or remote controller 400, control unit 130 sprays
cleaning foam to the inner surface of the toilet bowl. At
this time, control unit 130 sprays cleaning foam to the
inner surface of the toilet bowl while changing an output
of water pump 516 configuring a discharge water amount
variable unit, as shown in FIG. 34. More specifically, first
of all, control unit 130 rotates spray nozzle drive unit 550a
forward (for example, clockwise), and sprays cleaning
foam while rotating a direction of discharge opening 550u
of the spray nozzle between the rear side and the front
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side of the toilet bowl. In addition, control unit 130 rotates
spray nozzle drive unit 550a backward (for example,
counterclockwise), and sprays cleaning foam while ro-
tating the direction of discharge opening 550u of spray
nozzle 550 between the rear side and the front side of
the toilet bowl. Thatis, control unit 130 rotates and moves
discharge opening 550u of spray nozzle 550 in forward
and backward directions over the inner surface of the
toilet bowl to spray cleaning foam while making at least
one reciprocal rotating motion.

[0198] This makes it possible to spray cleaning foam
over almost the whole circumference (including the whole
circumference) of inner surface of toilet bowl 110 by con-
trolling an output of the discharge water amount variable
unit so as to make cleaning foam reach near rim 110a of
toilet bowl 110. This can prevent adhesion of dirt by form-
ing a foam film on the inner surface of the toilet bowl,
ranging from its front part to its rear part.

[0199] Note that, in this case, as shown in FIG. 34,
control unit 130 may cause the spray nozzle to discharge
cleaning foam while setting an output of the discharge
water amount variable unit lower when rotating spray
nozzle drive unit 550a forward than when rotating spray
nozzle drive unit 550a backward. At this time, as indicated
by spray movement locus TF of cleaning foam indicated
by a dotted line in FIG. 33, when rotating spray nozzle
drive unit 550a forward (clockwise), control unit 130 con-
trols a direction of discharge opening 550u of the spray
nozzle to spray cleaning foam to a side near water level
surface 110b inward from rim 110a of toilet bowl 110. In
contrast, as indicated by spray movement locus TR in-
dicated by a broken line in FIG. 33, when rotating spray
nozzle drive unit 550a backward (counterclockwise),
control unit 130 controls a direction of discharge opening
550u of the spray nozzle to spray cleaning foam to a side
near rim 110a of toilet bowl 110.

[0200] This makes it possible to cover water level sur-
face 110b above drainage opening 115 of toilet bowl 110
with cleaning foam at an early stage of the start of spray-
ing cleaning foam (forward rotation). Subsequently, at
the time of backward rotation, cleaning foam can be
sprayed to almost the whole circumference of the inner
surface of toilet bowl 110 near rim 110a. This can effec-
tively prevent adhesion of dirt by forming a foam film on
the inner surface of the toilet bowl, ranging from its front
part to its rear part.

[0201] Inaddition, according to this exemplary embod-
iment, spray nozzle 550 is disposed at a position on a
front part of body 200 mounted and fixed on toilet bowl
110, as shown in FIG. 2. That is, spray nozzle 550 is
placed on a front side relative to a front end position of
nozzle device 800 in a storage state. Nozzle device 800
cleans a human body upon making the cleaning water
nozzle protrude from the storage position to the buttock
cleaning position or the bidet cleaning position. This
makes it possible to spray cleaning foam upon directing
discharge opening 550u of the spray nozzle to a rear side
of toilet bowl 110 at the time of a driving and rotating
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operation. This can prevent adhesion of dirt by forming
a cleaning foam film on the inner surface of toilet bowl
110, ranging from its front part to its rear part.

[0202] Inthe above description, clockwise rotation and
counterclockwise rotation when viewed from above in
FIG. 33 are defined as forward rotation and backward
rotation, respectively. However, this is not exhaustive.
Forexample, forward rotation and backward rotation may
be defined as counterclockwise rotation and clockwise
rotation, respectively. That is, at the time of spraying
cleaning foam, a direction in which discharge opening
550u of the spray nozzle starts rotating is called forward
rotation, and a direction in which discharge opening 550u
returns is called backward rotation. These definitions do
not limit rotation directions.

[0203] As described above, control unit 130 changes,
in accordance with a rotational angle of discharge open-
ing 550u of spray nozzle 550, an output of water pump
516. Accordingly, toward the inner surface on the front
side, sides, and the rear side of the toilet bowl, where
distances vary, cleaning water or cleaning foam can fully
and securely be discharged. As a result, in a wider area
on the inner surface of the toilet bowl, a water film or a
foam film can be formed to prevent as much as possible
dirt from adhering.

[0204] The above exemplary embodiment has de-
scribed, without limitation, a configuration of setting,
based on an average level "medium", outputs of water
pump 516 of "high" and "low." For example, water pump
516 may be configured to raise or lower the average out-
put level of "medium" itself to change a standard level.
In this case, a level changeover switch for adjusting an
average level should advantageously be provided to op-
eration unit 210 or remote controller 400. Accordingly, in
even larger or smaller toilet bowl 110 for which hygienic
cleaning device 100 is provided, cleaning water or clean-
ing foam can be discharged toward a whole circumfer-
ence of an inner surface of the toilet bowl. Further, a
height position (from a horizontal surface) on the inner
surface of toilet bowl 110, at which cleaning foam is to
be sprayed, can be changed in a desired manner. As a
result, a water film or a foam film can further securely be
formed onto the whole inner surface of the toilet bowl to
prevent as much as possible dirt from adhering.

[0205] The above exemplary embodiment has de-
scribed, without limitation, the discharge control per-
formed by control unit 130 to change, in accordance with
a rotational angle of discharge opening 550u of spray
nozzle 550, an output of water pump 516. For example,
in addition to a change in output of water pump 516, con-
trol unit 130 may perform control to change a rotational
speed of spray nozzle drive unit 550a in accordance with
a rotational angle of discharge opening 550u of spray
nozzle 550.

[0206] That is, in this exemplary embodiment, by
changing an output of water pump 516, magnitude of
how strongly or gently cleaning water or cleaning foam
will be discharged is changed. Accordingly, cleaning wa-
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ter or cleaning foam can securely be sprayed toward a
distant area on an inner surface of a toilet bowl, while
splashing of the cleaning foam or cleaning water at a
nearer area on the inner surface of the toilet bowl can
effectively be prevented.

[0207] If, however, discharge opening 550u of spray
nozzle 550 is rotated at a constant rotational speed, in
an area on the inner surface of the toilet bowl, which is
distant from discharge opening 550u, spray density of
cleaning foam or cleaning water becomes thinner. In con-
trast, in an area on the inner surface of the toilet bowl,
which is close from discharge opening 550u, spray den-
sity of cleaning foam or cleaning water becomes thicker.
For this reason, in this exemplary embodiment, as de-
scribed above, spray nozzle drive unit 550a changes a
rotational speed of spray nozzle 550 in accordance with
a rotational angle of discharge opening 550u. This can
make the spray density of cleaning water or cleaning
foam more uniform with respect to the whole circumfer-
ence of the inner surface of the toilet bowl.

[0208] When spraying cleaning foam or cleaning water
by changing an output of water pump 516, the cleaning
foam or cleaning water can be sprayed at uniform spray
density to a certain extent.

[0209] However, when cleaning foam or cleaning wa-
ter is sprayed by changing a rotational speed of spray
nozzle drive unit 550a in accordance with a rotational
angle of spray nozzle 550, further uniform spray density
can be achieved. In other words, when cleaning foam or
cleaning water is discharged from discharge opening
550u of spray nozzle 550 toward a whole circumference
of the inner surface of the toilet bowl, further uniform
spray density can be achieved.

[0210] Thatis, when a rotational speed is constant, as
shown in FIG. 33, and cleaning water or cleaning foam
is sprayed toward an area most distant from discharge
opening 550u of spray nozzle 550, at which a rotational
angle is around 160°, in other words, the front side of the
toilet bowl, the cleaning water or cleaning foam dispers-
es, and spray density becomes thinner. Therefore, when
cleaning foam or cleaning water is discharged toward the
front side of the toilet bowl, a rotational speed of spray
nozzle 550 should be lowered to minimum. Accordingly,
discharge opening 550u of spray nozzle 550 slowly pass-
es around the front side of the toilet bowl so that spray
density becomes thicker.

[0211] On the other hand, when cleaning foam or
cleaning water is discharged toward an area nearest from
discharge opening 550u of spray nozzle 550, at which a
rotational angle is around 340°, in other words, the rear
side of the toilet bowl, the cleaning foam or cleaning water
concentrates, and spray density becomes thicker. There-
fore, a rotational speed of spray nozzle 550 increases to
maximum. Accordingly, discharge opening 550u of spray
nozzle 550 quickly passes around the rear side of the
toilet bowl so that spray density becomes thinner.
[0212] Asaresult, cleaning water or cleaning foam can
be sprayed at uniform (less unevenness) spray density
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onto the inner surface of the toilet bowl, regardless of a
rotational speed. Accordingly, dirt can be prevented as
much as possible from adhering over the whole circum-
ference of the inner surface of the toilet bowl.

[0213] As described above, control unit 130 changes,
in accordance with a rotational angle of discharge open-
ing 550u of spray nozzle 550, a rotational speed of spray
nozzle drive unit 550a. For example, at a rotational angle
at which discharge opening 550u of spray nozzle 550
faces the front side of the toilet bowl, where a distance
to the inner surface of the toilet bowl is longer, a rotational
speed of spray nozzle drive unit 550a is lowered to small
(lower speed). On the other hand, at a rotational angle
at which discharge opening 550u faces the rear side of
toilet bowl, where a distance to the inner surface of the
toilet bowl is shorter, a rotational speed of spray nozzle
drive unit 550a is increased to large (higher speed).
[0214] Accordingly, toward the front side, the sides,
and the rear side of the toilet bowl, where distances vary,
cleaning water or cleaning foam can evenly be dis-
charged with less unevenness in spray density. As a re-
sult, with a water film or a foam film evenly formed onto
the inner surface of the toilet bowl, dirt can be prevented
as much as possible from adhering.

[0215] In this exemplary embodiment, upon control
unit 130 detects that, with human body detection sensor
450, a user has entered, control unit 130 performs a con-
trol so that cleaning water or cleaning foam is sprayed
beforehand from spray nozzle 550 toward the inner sur-
face of the toilet bowl. More specifically, when spraying
cleaning foam or the like into the toilet bowl, control unit
130 controls spray nozzle drive unit 550a to spray clean-
ing foam from rotation nozzle 550d while driving and ro-
tating rotation nozzle 550d to make at least one recipro-
cating motion and then automatically stop. Accordingly,
before the user uses the hygienic cleaning device, a wa-
ter film or a foam film is formed onto the inner surface of
the toilet bowl. As a result, dirt can be prevented as much
as possible from adhering during use onto the inner sur-
face of the toilet bowl.

[0216] Note thatthe above description has exemplified
the case in which, before a user uses the toilet, spray
nozzle 550 sprays cleaning foam or cleaning water while
making one reciprocal rotation. However, this is not ex-
haustive. A number of reciprocal rotations can be freely
set as long as it allows cleaning foam or cleaning water
to be fully sprayed to the inner surface of the toilet bowl.
In this case, a user can selectively set a number of re-
ciprocal rotations for spraying cleaning foam to the inner
surface of the toilet bowl via operation unit 210 or remote
controller 400.

[0217] Further, the above exemplary embodiment
adopts a configuration of making one reciprocal rotation
of rotation nozzle 550d, as shown in FIG. 34, without
referring to any specific rotation direction of spray nozzle
550. This is because, in a configuration where rotation
nozzle 550d of spray nozzle 550 is rotated either right-
ward or leftward over the whole circumference, cleaning
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water or cleaning foam will always be sprayed in an iden-
tical direction. For this reason, as in this exemplary em-
bodiment, spraying cleaning foam or cleaning waterin a
reciprocating rotation manner makes it possible to spray
cleaning foam or cleaning water toward the inner surface
of the toilet bowl in two directions through forward and
backward rotations. Accordingly, a non-sprayed area can
be further reduced. Accordingly, cleaning foam or clean-
ing water can further evenly be sprayed toward the inner
surface of the toilet bowl. As a result, with even a less
number (time) of spray operations, dirt can be prevented
as much as possible from adhering. The above described
reciprocating rotation may obviously be performed not
only once, but also twice, thrice, or any plurality of times.
[0218] Specifically, as shownin FIG. 34, firstly, rotation
nozzle 550d of spray nozzle 550 rotates forward (for ex-
ample, clockwise) in a rotational angle range from 0°,
which corresponds to a direction toward the front side of
the toilet bowl, to 340° inclusive, and then rotation nozzle
550d of spray nozzle 550 once stops. After that, rotation
nozzle 550d rotates backward (for example, counter-
clockwise) in a rotational angle range from 340° to 0° for
a reciprocating rotation, and then rotation nozzle 550d
stops.

[0219] In this case, a rotation restriction unit that is, for
example, a mechanical stopper (not shown in the draw-
ing) is provided for restricting a rotatable range of rotation
nozzle 550d of spray nozzle 550 in a rotational angle
range from 0° to 340° inclusive.

[0220] Specifically, for example, a projection formed
at a part of an outer periphery of rotation nozzle 550d,
and a rotation restriction wall of body 550c are used to
configure the rotation restriction unit . With this configu-
ration, when the projection rotates and physically abuts
the rotation restriction wall, a rotating operation of rotation
nozzle 550d is restricted. That is, through this abutting,
the motor configuring the spray nozzle drive unit 550a
slips. Accordingly, rotation nozzle 550d is configured to
rotate within the rotatable range.

[0221] As described above, spray nozzle 550 config-
ured as described above is provided with the rotation
restriction unit for restricting a rotational range to allow
spray nozzle 550 to reciprocating-rotate within a rotatable
range that is not restricted by the rotation restriction unit.
Cleaning foam or cleaning water is then sprayed toward
the inner surface of the toilet bowl in forward and back-
ward directions through reciprocating, in other words, two
directions through forward and backward rotations. Ac-
cordingly, a non-sprayed area can be reduced. Accord-
ingly, cleaning foam or cleaning water can further evenly
be sprayed toward the inner surface of the toilet bowl.
As a result, with even a less number (time) of spray op-
erations, dirt can be prevented as much as possible from
adhering.

[0222] Further, spray nozzle 550 in the above de-
scribed configuration always allows recognition of a po-
sition at which the projection of rotation nozzle 550d driv-
en by the motor configuring spray nozzle drive unit 550a
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abuts the rotation restriction unit, as an origin of rotation
of spray nozzle drive unit 550a. That is, even when rota-
tion nozzle 550d of spray nozzle 550 reciprocating-op-
erates, any position difference in origin does not arise.
Accordingly, improved positional accuracy in rotational
angle, relative to the inner surface of the toilet bowl, can
be achieved. Accordingly, a position difference and the
like relative to a predetermined position of the inner sur-
face of the toilet bowl can be reduced. As a result, clean-
ing foam or cleaning water can precisely be sprayed from
discharge opening 550u of spray nozzle 550 toward a
rotational angle position on the inner surface of the toilet
bowl at an appropriate discharge output and an appro-
priate rotational speed.

[0223] A configuration of physically restricting a rota-
tional range of spray nozzle 550 has been described
above without limitation. If a position difference in the
origin of spray nozzle 550 is not problematic, spray nozzle
drive unit 550a may perform a forward and backward
rotation operation of spray nozzle 550. Accordingly, while
no rotation restriction unit is required, operations with,
for example, a forward and backward rotation and a sin-
gle direction rotation can be used in a diversified manner.
As a result, in accordance with how degree the inner
surface of the toilet bowl is dirty, a further appropriate
operation can be achieved. In this case, it is advanta-
geous that, by setting a rotational angle, at which a rota-
tion direction is switched, to around 160°, a rotational
speed is gradually reduced around the angle. According-
ly, aload applied to spray nozzle drive unit 550a at a time
of rapid switching a direction can be reduced.

[0224] Hereinafter, a configuration of foam generation
unit 560 of the hygienic cleaning device according to this
exemplary embodiment will now be described.

[0225] Foam generation unit 560 is connected to, as
described above with reference to FIG. 6, branch pas-
sage 530 branched from cleaning water supply passage
690 at a point between water pump 516 configuring the
discharge water amount variable unit and flow regulating
valve 517, via opening and closing valve 530a. Through
opening and closing of opening and closing valve 530a,
cleaning water is then supplied, via branch passage 530,
to foam generation unit 560.

[0226] Foam generation unit 560 includes check valve
531, foam tank 532, detergent tank 533, detergent pump
534, and air pump 535. Foam tank 532 is connected, via
check valve 531, to branch passage 530.

[0227] At downstream of foam tank 532, above de-
scribed spray nozzle 550 is connected. Foam tank 532
is connected, via detergent pump 534, to detergent tank
533 for supplying detergent.

[0228] Foam tank 532 is further connected to air pump
535. Air pump 535 supplies air to foam tank 532 to gen-
erate cleaning foam or the like. Subsequently, air pump
535 supplies cleaning water or cleaning foam to be gen-
erated to spray nozzle 550.

[0229] Foam generation unit 560 is configured as de-
scribed above, and operates as described below.
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[0230] Firstly, control unit 130 opens opening and clos-
ing valve 530a. Control unit 130 then drives water pump
516 to supply cleaning water from heat exchanger 700
to foam tank 532 of foam generation unit 560.

[0231] At this time, in foam tank 532, detergent sup-
plied by detergent pump 534 from detergent tank 533,
and cleaning water supplied from heat exchanger 700
are mixed.

[0232] Next, control unit 130 drives air pump 535 to
supply air into foam tank 532. Accordingly, in foam tank
532, cleaning foamis generated. The generated cleaning
foam is supplied to spray nozzle 550, and discharged
from discharge opening 550u of rotation nozzle 550d to-
ward the inner surface of the toilet bowl.

[0233] At this time, in accordance with increased or
decreased outputs of water pump 516 and air pump 535,
a discharge amount and magnitude of discharge (dis-
charge speed and discharge pressure) of cleaning water
or cleaning foam to be discharged from spray nozzle 550
are increased or decreased. Accordingly, as described
with reference to FIG. 34, cleaning foam or cleaning water
can evenly be sprayed toward the inner surface of the
toilet bowl. That is, air pump 535 of foam generation unit
560 also functions, similar to water pump 516, as a dis-
charge water amount variable unit.

[0234] Aconfiguration of branch passage 530 provided
with opening and closing valve 530a has been described
above without limitation. For example, a branching por-
tion provided with a passage switch-over valve may be
configured between branch passage 530 and cleaning
water supply passage 690.

[0235] That is, foam generation unit 560 according to
this exemplary embodiment includes foam tank 532 lying
between opening and closing valve 530a and spray noz-
zle 550. With detergent supplied from detergent tank 533
to foam tank 532, cleaning foam is generated. In this
configuration, the generated cleaning foam is discharged
from discharge opening 550u of spray nozzle 550 toward
the inner surface of the toilet bowl.

[0236] Accordingly, onto the inner surface of the toilet
bowl, instead of a simple water film formed with sprayed
water or hot water, cleaning foam containing detergent
forms a foam film. As a result, the cleaning foam can
further effectively prevent dirt from adhering.

[0237] Further, the cleaning foam containing detergent
effectively suppresses an odor generated from dirt and
the like. Further, the cleaning foam provides a visually
clean impression to a user. As a result, the user can feel
much more comfortable.

[0238] The above exemplary embodiment has de-
scribed, without limitation, a configuration of spraying
cleaning water or cleaning foam toward the inner surface
of the toilet bowl when human body detection sensor 450
has detected that a person has entered. For example,
the above described exemplary embodiment may be
configured to include spray switch 417 on operation unit
210 or remote controller 400 to execute spraying when
a person operates the switch. Accordingly, even if the
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toilet as a hygienic cleaning device is not used, if dirt on
the inner surface of the toilet bowl is not negligible, clean-
ing foam containing detergent or the like can be sprayed
toward the inner surface of the toilet bowl in order to re-
move the dirt. Further, an unfavorable event where dirt
adheres and dries onto an area around water level sur-
face 110b or the like can be prevented as much as pos-
sible from occurring. That is, whenever a user operates
spray switch 417, a foam film can be formed with cleaning
foam containing detergent onto the inner surface of the
toilet bowl. As aresult, the inner surface of the toilet bowl
can be kept clean.

[0239] Further, the above described exemplary em-
bodiment may be configured so that a user is able to
selectas desired with a spray selection switch (not shown
in the drawing) on operation unit 210 or remote controller
400 whether either cleaning water or cleaning foam will
be sprayed toward the inner surface of the toilet bowl.
Accordingly, cleaning water or cleaning foam can be free-
ly selected in accordance with how the inner surface of
the toilet bowl is dirty and how strong an odor smells. As
aresult, detergentcan be saved to provide improved cost
performance.

[0240] Further, the above described exemplary em-
bodiment may be configured so that, to spray cleaning
foam toward the inner surface of the toilet bowl, control
unit 130 changes, in accordance with a rotational angle
of discharge opening 550u of spray nozzle 550, similar
to an output of water pump 516 described with reference
to FIG. 34, an output of air pump 535. That is, air pump
535 may be used as a discharge water amount variable
unit. Accordingly, toward the inner surface on the front
side, the sides, and the rear side of the toilet bowl, where
distances vary, cleaning foam or cleaning water can ef-
fectively and fully be discharged. As a result, a foam film
or a water film can fully be formed onto the inner surface
on the front side of the toilet bowl in order to prevent as
much as possible dirt from adhering.

[0241] Specifically, as described in FIG. 34, at around
a rotational angle of 160° at which a distance from dis-
charge opening 550u of spray nozzle 550 to the inner
surface of the toilet bowl becomes maximum (farthest),
control unit 130 increases an output (air pressure) of air
pump 535 to large (high). Accordingly, with increased
pressure of air supplied from air pump 535, cleaning foam
or cleaning water can be vigorously sprayed farther from
discharge opening 550u of spray nozzle 550.

[0242] On the other hand, control unit 130 reduces
(lowers) an output (air pressure) of air pump 535 near at
an rotational angle of 340° at which a distance from dis-
charge opening 550u to the inner surface of the toilet
bowl becomes smallest (shortest). This can reduce an
air pressure generated by air pump 535 and weaken a
force with which cleaning foam or cleaning water is
splashed. That is, in accordance with a distance from
discharge opening 550u of spray nozzle 550 to the inner
surface of the toilet bowl, pressure of air to be discharged
from air pump 535 is adjusted. As a result, cleaning foam



39 EP 3 299 526 B1 40

or cleaning water can fully and evenly be discharged to-
ward the inner surface of the toilet bowl.

[0243] The above described exemplary embodiment
may be configured to further include a dirt detection unit
(not shown in the drawing) for detecting, with an image
element such as a charge couple device (CCD), how the
toilet bowl is dirty. At this time, control unit 130 follows a
result of detection by the dirt detection unit to intensively
spray cleaning foam or cleaning water from spray nozzle
550 in a partially reciprocating manner toward a still dirty
portion. Accordingly, dirt can effectively be prevented as
much as possible from adhering, as well as adhered dirt
can effectively be removed. In addition to the method in
which cleaning foam or cleaning water is reciprocally
sprayed to only a dirty portion, discharge opening 550u
of spray nozzle 550 may be driven and rotated at a lower
rotational speed when discharge opening 550u of spray
nozzle 550 passes a still dirty portion. Further, the above
described exemplary embodiment may be configured to
further increase outputs of water pump 516 and air pump
535 when discharge opening 550u of spray nozzle 550
passes a dirty portion. Accordingly, a similar or identical
effect can be achieved.

[0244] As described above, the hygienic cleaning de-
vice according to this exemplary embodiment includes
toilet seat 300 pivotally mounted on toilet bowl 110, body
200 that pivotally supports the toilet seat, heat exchanger
700 that heats cleaning water, cleaning water nozzle 831
that cleans a human body, foam generation unit 560 that
generates cleaning foam, and spray nozzle 550 that dis-
charges cleaning water or cleaning foam to the inner sur-
face of the toilet bowl. This device further includes dis-
charge water amount variable unit 516 that variably
changes a flow rate of cleaning water or cleaning foam
to be delivered to the spray nozzle, spray nozzle drive
unit 550a that drives and rotates discharge opening 550u
of the spray nozzle in a predetermined direction, opening
and closing valve 530a that opens and closes a branch
passage to the spray nozzle, control unit 130, and oper-
ation unit 210. Control unit 130 is configured to control
spray nozzle 550 such that spray nozzle 550 sprays
cleaning water or cleaning foam to a plurality of adjacent
areas with different heights on the inner surface of the
toilet bowl.

[0245] With this configuration, when spraying cleaning
foam from spray nozzle 550 to toilet bowl 110, control
unit 130 can spray cleaning foam to almost the whole
circumference of the inner surface of toilet bowl 110, in-
cluding a high area and lower areas, as shown in FIG.
33. This makes it possible to prevent adhesion of dirt by
forming a foam film over a surrounding area of the inner
surface of toilet bowl 110, ranging from its front to its rear
circumferential area.

[0246] The above description has exemplified the case
in which control unit 130 executes control, actions, and
operations to make the spray nozzle discharge cleaning
foam to the inner surface of the toilet bowl in an unseated
state and a toilet seat closed state.
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[0247] That is, control unit 130 rotates a direction of
discharge opening 550u of spray nozzle 550 over a wide
rotational angle range. At this time, control unit 130 con-
trols an output of water pump 516 configuring a discharge
water amount variable unit from "low" to "high", thereby
discharging cleaning foam to the whole circumference of
the inner surface of the toilet bowl. With this control, con-
trol unit 130 causes the spray nozzle to fully discharge
cleaning foam over a wide range on the inner surface of
the toilet bowl. This can effectively prevent adhesion of
dirt by forming a foam film over wide range on the inner
surface of the toilet bowl.

[0248] Note that to control water pump 516 at "high"
means that the output is relatively higher than an output
of control water pump 516 in operation conditions de-
scribed in items <8> and <9> to be described later.

<8> Discharge control, actions, and operations concern-
ing spray nozzle with respect to inner surface of toilet
bowl in seated state

[0249] Discharge control on spray nozzle 550in a case
in which a user operates spray switch 417 while being
seated on toilet seat 300 will be described below with
reference to FIGS. 35A and 35B.

[0250] FIG. 35A is an explanatory drawing showing a
pump output at the time of a discharge operation of the
spray nozzle toward the inner surface of the toilet bowl.
FIG. 35B is an explanatory drawing showing a discharge
direction of the spray nozzle toward the inner surface of
the toilet bowl.

[0251] In this case, toilet seat open and close sensor
331 detects a toilet seat closed state, and seating detec-
tion unit 330 detects a seated state.

[0252] In the above state, a user presses operation
unit 210 or spray switch 417 of remote controller 400.
[0253] With this operation, first of all, as shown in FIG.
35B, control unit 130 drives spray nozzle drive unit 550a
up to a position where discharge opening 550u of spray
nozzle 550 faces a rear part of the toilet bowl. Control
unit 130 then stops driving of spray nozzle 550. Note that
a rear part of toilet bowl corresponds to a position (see
FIG. 33) where a rotational angle of discharge opening
550u is, for example, about 100° as shown in FIG. 35A,
in this exemplary embodiment. Note that the rotational
angle of discharge opening 550u is not limited to the
above rotational angle as long as it falls within, for exam-
ple, a range of 100° to about 240° in a counterclockwise
direction.

[0254] Control unit 130 then controls a discharge out-
put of water pump 516 or air pump 535 configuring the
discharge water amount variable unit at "low". Subse-
quently, control unit 130 discharges cleaning foam from
spray nozzle 550 in a direction indicated by an arrow in
FIG. 35B toward near the rear part of the toilet bowl for
a predetermined time. Note that in this exemplary em-
bodiment, the predetermined time is set to, for example,
8 sec.
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[0255] That is, under the above condition, cleaning
foam is discharged to a position on the rear part of the
toilet bowl with a weak force (at "low" output). This elim-
inates the possibility of splashing discharged cleaning
foam to a user seated on toilet seat 300. Furthermore,
cleaning foam sprayed to the rear part of the toilet bowl
covers water level surface 110b in the toilet bowl. This
can prevent diffusion of odor accompanying excretion
and adhesion of dirt to the inner surface of the toilet bowl.
[0256] In addition, cleaning foam covering water level
surface 110b in the toilet bowl functions as a cushion
when stool and urine discharged from a user in a seated
state drop on water level surface 110b. As a result, a
cushioning effect of cleaning foam can prevent water
from splashing to an area around the toilet bowl or the
user.

[0257] According to the above operation of spray noz-
zle 550, control unit 130 drives spray nozzle drive unit
550a up to a position where discharge opening 550u of
spray nozzle 550 faces the rear part of the toilet bowl,
and stops spray nozzle drive unit 550a at a position when
a user inputs a foam spray signal via spray switch 417
while the user is seated on the closed toilet seat. Subse-
quently, control unit 130 controls water pump 516 or air
pump 535 at "low" output to discharge cleaning foam to
the rear part of the toilet bowl.

[0258] Thatis, while a useris seated on toilet seat 300,
cleaning foam is discharged with a weak force toward
the rear part of the inner surface of the toilet bowl. This
makes it possible to cover water level surface 110b of
drainage opening 115 with cleaning foam without splash-
ing cleaning foam to a user. Consequently, it is possible
to prevent diffusion of odor accompanying excretion and
adhesion of dirt to the inner surface of the toilet bowl.

<9> Discharge control, actions, and operations of spray
nozzle in toilet seat open state/unseated state

[0259] Hereinafter, a discharge control on the spray
nozzle, when a male useris about to urinate without being
seated on toilet seat 300, where toilet seat 300 is open
approximately upright, and when the user has operated
spray switch 417, will now be described with reference
to FIGS. 36A and 36B.

[0260] FIG. 36A is an explanatory drawing showing a
pump output at the time of a discharge operation of the
spray nozzle toward the inner surface of the toilet bowl.
FIG. 36B is an explanatory drawing showing a discharge
direction of the spray nozzle toward the inner surface of
the toilet bowl.

[0261] In this case, the user is standing, and toilet seat
300 is thus open. That is, toilet seat open and close de-
tection unit 331 detects that the toilet seat is open, while
seating detection unit 330 detects that no user is seated.
[0262] In the above state, a user presses operation
unit 210 or spray switch 417 of remote controller 400.
[0263] With this operation, first of all, control unit 130
drives spray nozzle drive unit 550a up to a position where
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discharge opening 550u of spray nozzle 550 faces drain-
age opening 115 of the toilet bowl, as shown in FIG. 36B.
Control unit 130 then stops driving of spray nozzle 550.
Note that in this exemplary embodiment, control unit 130
stops spray nozzle drive unit 550a at a position (see FIG.
33) where a rotational angle of discharge opening 550u
shownin FIG. 36Ais, for example, near 150°. This makes
discharge opening 550u face drainage opening 115 of
the toilet bowl.

[0264] Control unit 130 then controls a discharge out-
put of water pump 516 or air pump 535, which configures
the discharge water amount variable unit, at about "me-
dium" output, as shown in FIG. 36A. Subsequently,
cleaning foam is discharged from spray nozzle 550 in a
direction indicated by an arrow in FIG. 36B toward drain-
age opening 115 of toilet bowl 110 for a predetermined
time. Note that in this exemplary embodiment, the pre-
determined time is set to, forexample, 8 sec. This makes
discharged cleaning foam cover a water surface above
drainage opening 115, so-called water level surface
110b. Note thatin this exemplary embodiment, the about
"medium" output described above means an output at
which cleaning foam or the like directly reaches drainage
opening 115 of the toilet bowl.

[0265] Thatis, under the above condition, control unit
130 controls water pump 516 configuring the discharge
water amount variable unit to discharge cleaning foam
or the like at about "medium" output. Control unit 130
then discharges cleaning foam to near water level sur-
face 110b above drainage opening 115 and quickly cov-
ers the water level surface 110b with the cleaning foam.
This can prevent diffusion of odor accompanying excre-
tion such as urination and adhesion of dirt near water
level surface 110b of toilet bowl 110.

[0266] The cleaning foam covering water level surface
110bfunctions as a cushion when discharged urine drops
near water level surface 110b. As aresult, the cushioning
effect of the cleaning foam prevents cleaning foam from
splashing to an area around toilet bowl 110.

[0267] Note that FIGS. 36A and 36B show that clean-
ing foam is discharged to one point near a center of drain-
age opening 115 of toilet bowl 110. However, this is not
exhaustive. For example, when discharging cleaning
foam, control unit 130 may directdischarge opening 550u
of spray nozzle 550 to an area within a range of water
level surface 110b of drainage opening 115. In this case,
a position where cleaning foam is sprayed may be any
of the following positions: a front side of the toilet bowl
near water level surface 110b of drainage opening 115,
a center, a rear side, and left and right sides. That is,
cleaning foam is sprayed to a position within almost the
range (including within the range) of water level surface
110b of drainage opening 115. This makes it possible to
spray cleaning foam to water level surface 110b within a
short time of a few seconds after the start of discharging.
As aresult, itis possible to more reliably prevent adhesion
of dirt near water level surface 110b of toilet bowl 110.
[0268] Atthistime, thereis noneed to discharge clean-
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ing foam while a change in rotational angle of discharge
opening 550u is stopped. For example, control unit 130
may spray cleaning foam while reciprocating spray noz-
zle 550 in a narrow range near water level surface 110b
ofdrainage opening 115. In addition, control unit 130 may
discharge cleaning foam while changing a discharge out-
put of water pump 516 or air pump 535. This can more
efficiently cover water level surface 110b of drainage
opening 115 with cleaning foam.

[0269] According to the above operation of spray noz-
zle 550, control unit 130 drives spray nozzle drive unit
550a up to a position where discharge opening 550u of
spray nozzle 550 faces the drainage opening of the toilet
bowl and stops spray nozzle drive unit 550a at a position
when a user inputs a foam spray signal via spray switch
417 while he/she is in an unseated state and the toilet
seat is open. Subsequently, control unit 130 controls wa-
ter pump 516 or air pump 535 at about "medium" output
to discharge cleaning foam toward water level surface
110b of drainage opening 115 of toilet bowl 110.

[0270] That is, control unit 130 discharges cleaning
foam at about "medium" output toward water level sur-
face 110b of drainage opening 115 of toilet bowl 110
when a user operates spray switch 417 while he/she is
not seated on toilet seat 300 and the toilet seat is open.
This can cover water level surface 110b above drainage
opening 115 of toilet bowl 110 with cleaning foam. This
makes it possible to prevent diffusion of odor accompa-
nying urination and adhesion of dirt near water level sur-
face 110b of toilet bowl 110.

[0271] In the above manner, in the hygienic cleaning
device according to this exemplary embodiment, control
unit 130 changes a direction of discharge opening 550u
of spray nozzle 550 and an output of water pump 516 as
the discharge water amount variable unit in accordance
with a seated state with respect to toilet seat 300 and an
open/closed state of the toilet seat. This enables versatile
use of spray nozzle 550, which discharges cleaning
foam, in accordance with a situation in which hygienic
cleaning device 100 is used. As a result, it is possible to
perform control with an appropriate amount of foam in
accordance with a situation and save the usage of de-
tergent.

[0272] Note that this exemplary embodiment has ex-
emplified the configuration using a motor as spray nozzle
drive unit 550a. However, this is not exhaustive. For ex-
ample, the exemplary embodiment may adopt a config-
uration for making spray nozzle 550 pivot with counter-
action caused when cleaning foam is discharged from
discharge opening 550u of spray nozzle 550. This makes
it possible to simplify the configuration and reduce power
consumption.

[0273] Inaddition, this exemplary embodiment has ex-
emplified the configuration including one spray nozzle
550. However, this is not exhaustive. For example, the
exemplary embodiment may adopt a configuration pro-
vided with a plurality of spray nozzles such as a spray
nozzle that sprays cleaning foam toward near rim 110a
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of toilet bowl 110 and a spray nozzle that sprays cleaning
foam toward near drainage opening 115 of toilet bowl
110. In this case, a plurality of spray nozzles may be
made to pivot independently or in cooperation with each
other. This makes it possible to spray cleaning foam to
the inner surface of the toilet bowl in a short time.
[0274] In addition, this exemplary embodiment has ex-
emplified the configuration in which spray nozzle 550 is
provided with one discharge opening 550u. However, this
is not exhaustive. For example, spray nozzle 550 may
be provided with a plurality of discharge openings such
as a discharge opening through which cleaning foam is
sprayed to near rim 110a of toilet bowl 110 and a dis-
charge opening through which cleaning foam is sprayed
to near drainage opening 115 of toilet bowl 110. This
makes it possible to spray cleaning foam to the inner
surface of the toilet bowl in a short time.

[0275] In addition, this exemplary embodiment has ex-
emplified the configuration in which spray nozzle 550
sprays cleaning foam to two positions, that is, near rim
110a of toilet bowl 110 and near drainage opening 115
of toilet bowl 110. However, this is not exhaustive. For
example, other than the above configuration, the exem-
plary embodiment may adopt a configuration for spraying
cleaning foam from spray nozzle 550 to an intermediate
position (level) between rim 110a of toilet bowl 110 and
drainage opening 115. Accordingly, a non-sprayed area
can be further reduced.

[0276] As has been described above, the hygienic
cleaning device according to the present invention in-
cludes the toilet seat pivotally mounted on the toilet bowl,
the body pivotally supporting the toilet seat, the heat ex-
changer for heating cleaning water, the cleaning water
nozzle for cleaning a human body, the foam generation
unit for generating cleaning foam, and the spray nozzle
for discharging cleaning water or cleaning foam into the
inner surface of the toilet bowl. The device further in-
cludes adischarge water amountvariable unit for variably
changing a flow rate of cleaning water or cleaning foam
to be delivered to the spray nozzle, a spray nozzle drive
unit for driving and rotating a discharge opening of the
spray nozzle in a predetermined direction, an opening
and closing valve for opening and closing a branch pas-
sage to the spray nozzle, a control unit, and an operation
unit for setting an instruction for the control unit. Further,
the control unit may be configured to control spray nozzle
550 to spray cleaning water or cleaning foam from the
spray nozzle to areas with different heights on the inner
surface of the toilet bowl.

[0277] According to this configuration, when spraying
foam (to be referred to as "cleaning foam" hereinafter)
from the spray nozzle to the toilet bowl, the control unit
sprays cleaning foam to an almost whole circumference
of the inner surface of the toilet bowl in accordance with
high and low areas on the inner surface of the toilet bowl.
This can effectively prevent adhesion of dirt by fully form-
ing a foam film on the inner surface of the toilet bowl,
ranging from its front part to its rear part.
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[0278] In addition, when spraying cleaning foam from
the spray nozzle to the toilet bowl, the control unit of the
hygienic cleaning device according to the present inven-
tion rotates the spray nozzle drive unit forward and back-
ward while changing an output of the discharge water
amount variable unit. The control unit also controls a di-
rection of the discharge opening of the spray nozzle to
spray cleaning foam over the inner surface of the toilet
bowl by making at least one reciprocal rotation operation.
[0279] According to the invention, the control unit
sprays cleaning foam from the spray nozzle to the toilet
bowl! while rotating the spray nozzle drive unit forward
first to reciprocate a direction of the discharge opening
of the spray nozzle between the rear part of the toilet
bowl and the front part of the toilet bowl. Subsequently,
the control unit sprays cleaning foam from the spray noz-
zZle to the toilet bowl while rotating the spray nozzle drive
unit backward to reciprocate the direction of the dis-
charge opening of the spray nozzle between the rear part
of the toilet bowl and the front part of the toilet bowl. That
is, the control unit sprays cleaning foam from the spray
nozzle while making at least one reciprocal rotating and
driving over the inner surface of the toilet bowl. At this
time, when rotating the spray nozzle drive unit forward
or backward, the control unit sprays cleaning foam from
the spray nozzle while controlling an output of discharge
water amount variable unit so as to make cleaning foam
reach near the rim or the water level surface of the toilet
bowl. This makes it possible to spray cleaning foam to
almost the whole circumference of the inner surface of
the toilet bowl and form a foam film on the inner surface
of the toilet bowl, ranging from its front part to its rear
part. As a result, it is possible to effectively prevent ad-
hesion of dirt.

[0280] The control unit of the hygienic cleaning device
according to the present invention is configured to dis-
charge cleaning foam from the discharge opening of the
spray nozzle upon setting an output of the discharge wa-
ter amount variable unit lower at the time of forward ro-
tation of the spray nozzle drive unit than at the time of
backward rotation of the spray nozzle drive unit.

[0281] Accordingly, when rotating the spray nozzle for-
ward, which is driven and rotated by one reciprocal op-
eration, the control unit sprays cleaning foam to a side
near the water level surface inward from the rim of the
toiletbowl while reducing an outputof the discharge water
amount variable unit. In contrast, when rotating the spray
nozzle backward, the control unit sprays cleaning foam
to a side near the rim of the toilet bowl while increasing
the output of the discharge water amount variable unit.
This can cover a water level surface above the drainage
opening of the toilet bowl with cleaning foam at an early
stage of the start of spraying cleaning water. In addition,
cleaning foam can be sprayed to almost the whole cir-
cumference of the inner surface of the toilet bowl which
is located near the rim. This can prevent adhesion of dirt
by forming a foam film on the inner surface of the toilet
bowl, ranging from its front part to its rear part.
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[0282] The hygienic cleaning device according to the
present invention may further include a human body de-
tection sensor for detecting entrance/exit of a user in-
to/from a toilet room, and the control unit may control the
spray nozzle to spray cleaning foam into the toilet bowl
when the human body detection sensor detects entrance
of the user into the toilet room.

[0283] According to this configuration, when the hu-
man body detection sensor detects entrance of a user
into the toilet room, cleaning foam is sprayed to almost
the whole circumference of the inner surface of the toilet
bowl in advance. This can prevent adhesion of dirt by
reliably forming a foam film on the inner surface of the
toilet bowl before use of the toilet.

[0284] Further, the foam generation unit of the hygienic
cleaning device according to the present invention in-
cludes the foam tank to which cleaning water is supplied
from the heat exchanger by the discharge water amount
variable unit, the detergent pump for supplying detergent
in a detergent tank to the foam tank, and the air pump
for supplying air to the foam tank. The control unit may
control the spray nozzle to discharge cleaning water or
cleaning foam in the foam tank.

[0285] According to this configuration, it is possible to
discharge not only water or warm water but also cleaning
foam containing detergent to a surface of the cleaning
water nozzle or the inner surface of the toilet bowl. Ac-
cordingly, an improved cleaning effect and an improved
dirt-adhesion prevention effect can be achieved. In ad-
dition, cleaning foam containing detergent can prevent
diffusion of an unpleasant odor and the like. As a result,
it is possible to provide a user with a visually clean im-
pression and a comfortable feeling at the time of use.

INDUSTRIAL APPLICABILITY

[0286] The present invention is configured to fully
spray cleaning foam or the like to the inner surface of the
toilet bowl by one reciprocal rotation operation of rotating
the spray nozzle drive unit forward and backward while
changing an output of the discharge water amount vari-
able unit. This makes it possible to prevent adhesion of
dirt by forming a foam film on the inner surface of the
toilet bowl, ranging from its front part to its rear part. The
present invention can therefore be applied to not only a
hygienic cleaning device but also other types of water
application equipment including a spray nozzle.

REFERENCE MARKS IN THE DRAWINGS
[0287]

100: hygienic cleaning device
110: toilet bowl

110a: rim

110b: water level surface
115: drainage opening

120: deodorizing device
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130: control unit

200: body

201: rear body case

210: operation unit

211: infrared-ray receiver

220: operation switch

221: buttock cleaning switch

222: nozzle cleaning switch

230: setting switch

231: hot water temperature switch
232: toilet seat temperature switch
233: 8-hour warming stop switch

234: power saving switch

235: toilet lid automatically opening/closing switch
240: display lamp

300: toilet seat

320: toilet lid

330: seating sensor (seating detection unit)
331: toilet seat open and close sensor (toilet seat
open and close detection unit)

360: toilet seat and toilet lid rotating mechanism
400: remote controller

402: transmitting part

401: remote controller body

410: buttock cleaning switch

411: bidet cleaning switch

412: stop switch

413: move cleaning switch

414: rhythm cleaning switch

415: cleaning strength switch

416: cleaning position switch

417: spray switch

418: toilet lid switch

419: toilet seat switch

421: strength display lamp

422: position display lamp

450: human body detection sensor
500: cleaning unit

501: chassis

501a: water pump mounting portion
501b: leg portion

502: connecting tube

510: water supply connecting port
511: strainer

512: check valve

513: constant flow regulating valve
514: water stop electromagnetic valve
515: relief valve

516: water pump (discharge water amount variable
unit)

516a: motor unit

516b: link mechanism part

516c¢: piston unit

516d: water suction port

516e: discharge opening

517: flow regulating valve

517a: valve body

517b: stepping motor
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517c: water supply port

530:

branch passage

530a: opening and closing valve

531:
532:
533:
534:
535:
550:

check valve
foam tank
detergent tank
detergent pump
air pump

spray nozzle

550a: spray nozzle drive unit
550b: inlet passage

550c: body

550d: rotation nozzle

550e, 550f: O-ring

550h: inlet hole

550n: shaft

550u: discharge opening

560:
601:
602:
600:
603:
610:
611:
612:
613:

foam generation unit
water inflow port

water outflow port

sub tank

atmosphere open port
tank body

front tank

rear tank

atmosphere open portion

613a: buffer portion
613b: flow passage

614:
615:

partition wall
water inflow tank

615a: upper surface opening portion

616:
617:
618:
620:
621:
622:
623:
624:
630:
690:
700:
701:
702:
703:
710:
711
712:
713
714:
715:
716:
717:
718:
720:
730:
731
750:

storage tank

barrier wall

flow straightening rib

water level detection sensor
common electrode

water level electrode

upper limit electrode

lower limit electrode

inflow water temperature sensor
cleaning water supply passage
heat exchanger

casing

flat-plate-like heater

hot water outflow member
front surface member

: water inflow port

hot water outflow port

: water inflow passage

slit

heating passage

partition rib

water through hole

projection

back surface member

outflow hot water temperature sensor

: excessively elevated temperature sensor

buffer tank
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800: nozzle device

801: nozzle lid

802: connecting tube

810: support portion

811: bottom side portion

812: inclined portion

813: vertical side portion

814: guide rail

815: rack guide

816: holding portion

817: water supply joint

820: nozzle portion

830: nozzle body

831: buttock cleaning water nozzle (cleaning water
nozzle)

832: bidet cleaning water nozzle
833: nozzle cleaning unit

834: buttock cleaning water jetting port
835: buttock cleaning water passage
835a: straightening plate

836: bidet cleaning water jetting port
837: bidet cleaning water passage
838: nozzle cleaning water jetting port
839: nozzle cleaning water passage
840: nozzle cover

841: nozzle cover body

842: connecting member

843: connecting piece

843a: connecting projection

844: jetting opening

845: discharge opening

850: connecting portion

851: connection receiving portion
851a: front recessed portion

851b: rear recessed portion

860: cleaning water nozzle drive unit
861: flexible rack

862: pinion gear

863: drive motor

TF, TR: spray movement locus

Claims

A toilet bowl (110) and a hygienic cleaning device
(100) comprising:

atoilet seat (300) pivotally mounted on the toilet
bowl (110);

a body (200) pivotally supporting the toilet seat
(300);

aheatexchanger (700) configured to heatclean-
ing water;

a cleaning water nozzle (831) configured to
clean a human body;

a foam generation unit (560) configured to gen-
erate cleaning foam;

aspray nozzle (550) configured to discharge the
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cleaning water or the cleaning foam to an inner
surface of the toilet bowl (110);

a discharge water amount variable unit (516)
configured to variably change a flow rate of the
cleaning water or the cleaning foam to be deliv-
ered to the spray nozzle (550);

a spray nozzle drive unit (550a) configured to
drive and rotate adischarge opening of the spray
nozzle (550) in a predetermined direction;

an opening and closing valve (530a) configured
to open and close a branch passage (530) to
the spray nozzle (550);

a control unit (130); and

an operation unit (210),

wherein the control unit (130) is configured to
cause the spray nozzle (550) to spray the clean-
ing water or the cleaning foam to areas with dif-
ferent heights on the inner surface of the toilet
bowl (110);

wherein when, in use, the cleaning foam is
sprayed from the spray nozzle (550) to the toilet
bowl (110), the control unit (130) causes the
spray nozzle (550) to spray the cleaning foam
by at least one reciprocal rotation operation of
adirection of the discharge opening of the spray
nozzle (550) over an inner circumference of the
toilet bowl (110) by rotating the spray nozzle
drive unit (550a) forward and backward while
changing an output of the discharge water
amount variable unit (516);

wherein the control unit (130) is configured to
cause the spray nozzle (550) to discharge the
cleaning foam from the discharge opening of the
spray nozzle (550) upon setting an output of the
discharge water amount variable unit (516) low-
er when rotating the spray nozzle drive unit
(550a) forward than when rotating the spray noz-
zle drive unit (550a) backward.

The toilet bowl (110) according to claim 1, the hygi-
enic cleaning device (100) further comprising

a human body detection sensor (450) configured to
detect entrance of a user into a toilet room or exit of
the user from the toilet room,

wherein the control unit (130) is configured to cause
the spray nozzle (550) to spray the cleaning foam
into the toilet bowl (110) when the human body de-
tection sensor (450) detects entrance of the userinto
the toilet room.

The toilet bowl (110) according to claim 1, wherein
the foam generation unit (560) comprises:

a foam tank (532) to which the cleaning water
is supplied, in use, from the heat exchanger
(700) by the discharge water amount variable
unit (516);

a detergent pump (534) configured to supply de-
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tergentina detergenttank (533)to the foam tank
(532); and

an air pump (535) configured to supply air to the
foam tank (532),

52

triebseinheit (550a) vorwarts und riickwarts zu
spriihen, wahrend eine Ausgabe der variablen
Einheit fir Auslasswassermenge (516) gean-
dert wird;

wherein the control unit (130) is configured to 5 wobei die Steuereinheit (130) konfiguriertist, die
cause the spray nozzle (550) to discharge the Sprihduse (550) dazu zu veranlassen, den Rei-
cleaning water or the cleaning foam in the foam nigungsschaum aus der Auslasséffnung der
tank (532) from the spray nozzle (550). Sprihdise (550) nach dem Einstellen einer
Ausgabe der variablen Einheit fiir Auslasswas-

10

sermenge (516) niedriger auszulassen, wenn

Patentanspriiche die Sprihdisenantriebseinheit (550a) vorwarts

gedrehtwird, als wenn die Spriihdliisenantriebs-

1. Toilettenbecken (110) und hygienische Reinigungs- einheit (550a) riickwarts gedreht wird.

vorrichtung (100), umfassend:

15 2. Toilettenbecken (100) nach Anspruch 1, wobei die
hygienische Reinigungsvorrichtung (100) ferner Fol-

gendes umfasst:

einen Toilettensitz (300), der schwenkbar auf
dem Toilettenbecken (110) montiert ist;

einen Korper (200), der den Toilettensitz (300)
schwenkbar stitzt;

einen Detektionssensor flir menschliche Kérper

einen Warmetauscher (700), der konfiguriertist, 20 (450), der konfiguriertist, ein Eintreten eines Be-
Reinigungswasser zu erwarmen; nutzers in einen Toilettenraum oder ein Hinaus-
eine Reinigungswasserdiise (831), die konfigu- gehen des Benutzers aus dem Toilettenraum zu
riert ist, einen menschlichen Kérper zu reinigen; detektieren,

eine Schaumerzeugungseinheit (560), die kon- wobei die Steuereinheit (130) konfiguriertist, die
figuriert ist, Reinigungsschaum zu erzeugen; 25 Sprihduse (550) dazu zu veranlassen, den Rei-
eine Sprihdise (550), die konfiguriert ist, das nigungsschaum in das Toilettenbecken (110) zu
Reinigungswasser oder den Reinigungs- sprihen, wenn der Detektionssensor fir
schaum zu einer Innenflache des Toilettenbe- menschliche Korper (450) ein Eintreten des Be-
ckens (110) auszulassen; nutzers in den Toilettenraum detektiert.

eine variable Einheit fir Auslasswassermenge 30

(516), die konfiguriertist, eine Flussrate des Rei- 3. Toilettenbecken (110) nach Anspruch 1, wobei die
nigungswassers oder des Reinigungsschaums, Schaumerzeugungseinheit (560) Folgendes um-
das/der an die Sprihdise (550) abgegeben fasst:

werden soll, variabel zu dndern;

eine Spruhdisenantriebseinheit (550a), die 35 einen Schaumtank (532), dem das Reinigungs-
konfiguriert ist, eine Auslass6ffnung der Sprih- wasser bei Verwendung von dem Warmetau-
dise (550) in einer vorbestimmten Richtung an- scher (700) durch die variable Einheit fir Aus-
zutreiben und zu drehen; lasswassermenge (516) zugefuhrt wird;
ein Offnungs- und SchlieRventil (530a), das kon- eine Reinigungsmittelpumpe (534), die konfigu-
figuriert ist, einen Verzweigungskanal (530) zur 40 riert ist, dem Schaumtank (532) Reinigungsmit-
Sprihduse (550) zu 6ffnen und zu schlielen; tel in einem Reinigungsmitteltank (533) zuzu-
eine Steuereinheit (130); und fihren; und
eine Bedieneinheit (210), eine Luftpumpe (535), die konfiguriert ist, dem
wobei die Steuereinheit (130) konfiguriertist, die Schaumtank (532) Luft zuzufiihren,
Spruhduse (550) dazu zu veranlassen, das Rei- 45 wobei die Steuereinheit (130) konfiguriertist, die
nigungswasser oder den Reinigungsschaum zu Sprihduse (550) dazu zu veranlassen, das Rei-
Bereichen mit verschiedenen Hohen an der In- nigungswasser oder den Reinigungsschaum in
nenflache des Toilettenbeckens (110) zu spri- dem Schaumtank (532) aus der Sprihdise
hen; (550) auszulassen.

50

wobei, wenn bei Verwendung der Reinigungs-
schaum von der Sprihdise (550) zu dem Toi-

lettenbecken (110) gespriiht wird, die Steuer- Revendications
einheit (130) die Sprihdise (550) dazu veran-

lasst, den Reinigungsschaum durch mindes- 1.
tens einen gegenseitigen Drehbetrieb einer 55
Richtung der Auslasséffnung der Sprihdise

(550) Uber einen Innenumfang des Toilettenbe-

ckens (110) durch Drehen der Spriihdiisenan-

Bol de cuvette (110) et dispositif de nettoyage hy-
giénique (100), comprenant :

un siege de toilette (300) monté de maniere pi-
votante sur le bol de cuvette (110) ;

27
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un corps (200) soutenant de maniere pivotante
le siege de toilette (300) ;

un échangeur de chaleur (700) congu pour
chauffer 'eau de nettoyage ;

une buse d’eau de nettoyage (831) congue pour
nettoyer un corps humain ;

une unité de génération de mousse (560) con-
gue pour générer de la mousse de nettoyage ;
une buse de pulvérisation (550) congue pour dé-
charger’eau de nettoyage ou la mousse de net-
toyage sur une surface interne du bol de cuvette
(110);

une unité variable de quantité d’eau de déchar-
ge (516) congue pour modifier de fagon variable
un débit de I'eau de nettoyage ou de la mousse
de nettoyage a délivrer a la buse de pulvérisa-
tion (550) ;

une unité d’entrainement de buse de pulvérisa-
tion (550a) congue pour entrainer etfaire tourner
une ouverture de décharge de la buse de pul-
vérisation  (550) dans une direction
prédéterminée ;

une vanne d'ouverture et de fermeture (530a)
congue pour ouvrir et fermer un passage de dé-
rivation (530) vers la buse de pulvérisation
(550) ;

une unité de commande (130) ; et

une unité d’opération (210),

dans lequel I'unité de commande (130) est con-
gue pour amener la buse de pulvérisation (550)
a pulvériser 'eau de nettoyage ou la mousse de
nettoyage surdes zones de hauteurs différentes
sur la surface interne du bol de cuvette (110) ;
dans lequel lorsque, en cours d'utilisation, la
mousse de nettoyage est pulvérisée a partir de
la buse de pulvérisation (550) sur le bol de cu-
vette (110), I'unité de commande (130) améne
la buse de pulvérisation (550) a pulvériser la
mousse de nettoyage par au moins une opéra-
tion de rotation alternative d’'une direction de
I'ouverture de décharge de la buse de pulvéri-
sation (550) au-dessus d’une circonférence in-
terne du bol de cuvette (110) en faisant tourner
'unité d’entrainement de buse de pulvérisation
(550a) vers I'avant et vers I'arriere pendant le
changement d’une sortie de l'unité variable de
quantité d’eau de décharge (516) ;

dans lequel I'unité de commande (130) est con-
cue pour amener la buse de pulvérisation (550)
a décharger la mousse de nettoyage a partir de
'ouverture de décharge de la buse de pulvéri-
sation (550) lors du réglage d’une sortie de I'uni-
té variable de quantité d’eau de décharge (516)
plus basse lors de la rotation de I'unité d’entrai-
nement de buse de pulvérisation (550a) vers
'avant que lors de la rotation de I'unité d’entrai-
nement de buse de pulvérisation (550a) vers
l'arriére.
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2,

Bol de cuvette (110) selon la revendication 1, le dis-
positif de nettoyage hygiénique (100) comprenant
en outre

un capteur de détection de corps humain (450) con-
cu pour détecter I'entrée d’un utilisateur dans les toi-
lettes ou la sortie de I'utilisateur des toilettes,

dans lequel I'unité de commande (130) est congue
pour amener la buse de pulvérisation (550) a pulvé-
riser la mousse de nettoyage dans le bol de cuvette
(110) lorsque le capteur de détection de corps hu-
main (450) détecte I'entrée de I'utilisateur dans les
toilettes.

Bol de cuvette (110) selon la revendication 1, dans
lequel l'unité de génération de mousse (560)
comprend :

un réservoir de mousse (532) alimenté en eau
de nettoyage, en cours d’utilisation, a partir de
I’échangeur de chaleur (700) par l'unité variable
de quantité d’eau de décharge (516) ;

une pompe a détergent (534) congue pour ali-
menter en détergent dans un réservoir de dé-
tergent (533) le réservoir de mousse (532) ; et
une pompe a air (535) congue pour alimenter
en air le réservoir de mousse (532),

dans lequel I'unité de commande (130) est con-
cue pour amener la buse de pulvérisation (550)
a décharger I'eau de nettoyage ou la mousse
de nettoyage dans le réservoir de mousse (532)
a partir de la buse de pulvérisation (550).
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FIG. 8
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FIG. 9
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