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(54) SANITARY WASHING DEVICE

(57) A sanitary washing device includes a casing, a
nozzle unit configured to advance and retreat between
the casing and a toilet, a flexible rack connected to the
nozzle unit, a gear configured to engage the rack, a drive
motor configured to advance and retract the nozzle unit
bymoving the rackvia thegear, a rackguideconfigured to
guide the rack, andasupporter supporting thenozzleunit
so that thenozzle unit is slidable. Thenozzleunit includes

a washing nozzle curved to be upwardly convex. The
supporter includes a nozzle placement part having an
upper surface curved to be upwardly convex. The upper
surface includes a top, a first inclined surfacedescending
frontward from the top, and a second inclined surface
descending backward from the top. The washing nozzle
overlaps the top in a vertical direction when the washing
nozzle is in a stored state.
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Description

FIELD

[0001] Embodiments described herein relate generally
to a sanitary washing device.

BACKGROUND

[0002] A sanitary washing device that includes a noz-
zle that advances and retreats with respect to a toilet is
known in the art. The sanitary washing device performs a
private part wash in which a human body private part is
washed by discharging wash water from the nozzle ad-
vanced into the toilet. It is desirable to suppress theheight
of the sanitary washing device.

BRIEF DESCRIPTION OF DRAWINGS

[0003]

FIG. 1 is a perspective view showing a toilet device
including a sanitary washing device according to an
embodiment;
FIG. 2 is a block diagram showing relevant compo-
nents of the sanitary washing device;
FIG. 3 is a schematic perspective view illustrating a
private part washing device according to an embodi-
ment;
FIG. 4 is a schematic view illustrating a private part
washing device according to an embodiment;
FIG. 5 is a schematic perspective view illustrating a
nozzle unit according to an embodiment;
FIG. 6 is a schematic perspective view illustrating a
supporter according to an embodiment;
FIG. 7 is a schematic perspective view illustrating a
main part of the supporter according to an embodi-
ment;
FIG. 8 is a schematic top view illustrating the main
part of the supporter according to an embodiment;
FIG. 9 is a schematic perspective view illustrating a
cover part of a supporter according to an embodi-
ment;
FIG. 10 isa schematic sideview illustratingapart of a
private part washing device according to an embodi-
ment;
FIG. 11 is a schematic side view illustrating the
nozzle unit according to the embodiment; and
FIGS. 12A to 12C are schematic side views illustrat-
ing a part of a private part washing device according
to an embodiment.

DETAILED DESCRIPTION

[0004] A first invention is a sanitary washing device
including a casing, a nozzle unit configured to advance
and retreat between the casing anda toilet, a flexible rack
connected to thenozzle unit, a gear configured toengage

the rack, a drive motor configured to advance and retract
the nozzle unit by moving the rack via the gear, a rack
guide configured to guide the rack, and a supporter
supporting the nozzle unit so that the nozzle unit is
slidable; the nozzle unit includes a washing nozzle
curved to be upwardly convex; the supporter includes
a nozzle placement part having an upper surface curved
to be upwardly convex; the upper surface includes a top,
a first inclined surfacedescending frontward from the top,
and a second inclined surface descending backward
from the top; and the washing nozzle overlaps the top
in a vertical direction when the washing nozzle is in a
stored state.
[0005] According to the sanitary washing device, the
washing nozzle that is curved to be upwardly convex is
stored to overlap the top of the upper surface of the
supporter, which is curved to be upwardly convex. The
washing nozzle can be stored in a more horizontal state;
and the height of the sanitary washing device can be
suppressed.
[0006] A second invention is the sanitary washing de-
vice of the first invention, wherein a center of the nozzle
unit in an extension direction of the nozzle unit is posi-
tioned further forward than the top when the washing
nozzle is in thestoredstate; and theextensiondirectionof
the nozzle unit is curved.
[0007] According to the sanitary washing device, a
greater proportion of the nozzle unit is disposed further
forward than the top when the nozzle unit is in the stored
state; and the nozzle unit is more easily advanced front-
ward.
[0008] A third invention is the sanitary washing device
of the first or second invention, wherein the rack guide
includes a first curved portion curved to be upwardly
convex, and a second curved portion that is positioned
further back than the first curved portion and curved with
a larger curvature than the first curved portion; the drive
motor is configured tomove the rack bydriving the rack at
a first rotational speedwhen the rack is in a first state; the
drive motor is configured to move the rack by driving the
rack at a second rotational speed when the rack is in a
second state; the rack is positioned further back in the
second state than in the first state; and the second rota-
tional speed is less than the first rotational speed.
[0009] According to the sanitary washing device, the
rack can be drivenwith a low rotational speed and a large
torque in the second state in which the sliding resistance
is large, and the rack can bemoved quickly by increasing
the rotational speed in the first state in which the sliding
resistance is small.
[0010] Exemplary embodiments will now be described
with reference to thedrawings.Similar components in the
drawings aremarkedwith like reference numerals; and a
detailed description is omitted as appropriate.
[0011] FIG. 1 is a perspective view showing a toilet
device including a sanitary washing device according to
an embodiment.
[0012] Asshown inFIG. 1, the toilet device 300accord-
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ing to the embodiment includes the sanitary washing
device 100 and a western-style sit-down toilet 200 (here-
inbelow, called simply the "toilet" 200 for convenience of
description). The sanitary washing device 100 is dis-
posed on the toilet 200. The sanitary washing device
100 includesaprivatepartwashingdevice30 forwashing
a private part of a user seated on a toilet seat 20.
[0013] A casing 10 includes a case plate 11 and a case
cover 12. The case plate 11 forms the bottom part of the
casing 10. The case plate 11 is placed on the back part of
the toilet 200. The case cover 12 is disposed on the case
plate 11 and covers the top of the case plate 11. The toilet
seat 20 and a toilet lid 25 are pivotally supported by the
case cover 12 to be rotatable.
[0014] The casing 10 stores the private part washing
device 30 inside a space surrounded with the case plate
11 and the case cover 12. Functional units such as, for
example, an opening/closing unit that controls the open/-
close operations of the toilet seat 20and the toilet lid 25, a
toilet seat heatingunit that controls the temperatureof the
toilet seat 20, a communication unit that can communi-
cate with an operation unit, etc., are stored inside the
casing 10.
[0015] In this specification, "up/upward/above",
"down/downward/below", "front/frontward/forward",
"back/backward/behind", "right/rightward", and "left/le-
ftward" are directions when viewed by a user sitting on
the toilet seat 20 with the user’s back facing the toilet lid
25 as shown in FIG. 1. "Longitudinal" means "frontward
and/or backward", and "lateral" means "leftward and/or
rightward".
[0016] FIG. 2 is a block diagram showing relevant
components of the sanitary washing device.
[0017] FIG. 2 shows relevant components of both a
water channel system and an electrical system of the
sanitary washing device 100.
[0018] As shown in FIG. 2, the sanitarywashing device
100 includes a pipe line 110. The pipe line 110 extends to
a nozzle unit 60 fromawater supply source 500 suchas a
servicewater line, awater storage tank, etc. The pipe line
110 guides the water supplied from the water supply
source 500 to the nozzle unit 60.
[0019] Anelectromagnetic valve 120 is disposed at the
upstream side of the pipe line 110. The electromagnetic
valve 120 is an openable and closable electromagnetic
valve and controls the supply of the water based on a
command from a controller 130 disposed inside the
casing 10. In other words, the electromagnetic valve
120 opens and closes the pipe line 110. The water that
is supplied from thewater supply source 500 is caused to
flow in the pipe line 110 by setting the electromagnetic
valve 120 to the open state.
[0020] A pressure regulator valve 121 is disposed
downstream of the electromagnetic valve 120. The pres-
sure regulator valve 121 regulates the pressure inside
the pipe line 110 to bewithin a prescribed pressure range
when the water supply pressure is high. A check valve
122 is disposed downstream of the pressure regulator

valve 121. The check valve 122 suppresses the backflow
of water toward the upstream side of the check valve 122
when the pressure inside the pipe line 110 drops, etc.
[0021] A heat exchanger unit 123 (a heater) is dis-
posed downstream of the check valve 122. The heat
exchanger unit 123 includes aheater and heats thewater
supplied from the water supply source 500 to a specified
temperature. Inotherwords, the heat exchanger unit 123
produces warm water.
[0022] The heat exchanger unit 123 is, for example, an
instant heating-type (instantaneous-type) heat exchan-
ger that uses a ceramic heater, etc. Compared to a warm
water storage heating-type heat exchanger that uses a
warm water storage tank, the instant heating-type heat
exchanger can heat the water to the specified tempera-
ture in a short periodof time. Theheat exchanger unit 123
is not limited to an instant heating-type heat exchanger
and may be a warm water storage heating-type heat
exchanger. The heater is not limited to a heat exchanger;
for example, another heating technique such as one that
utilizes microwave heating, etc., may be used.
[0023] The heat exchanger unit 123 is connected with
the controller 130. For example, the controller 130 heats
thewater to a temperature set by anoperation unit 140by
controlling the heat exchanger unit 123 according to an
operation of the operation unit 140 by the user.
[0024] A flow rate sensor 124 is disposed downstream
of the heat exchanger unit 123. The flow rate sensor 124
detects the flow rate of the water discharged from the
heat exchanger unit 123. In other words, the flow rate
sensor 124 detects the flow rate of the water flowing
through the pipe line 110. The flow rate sensor 124 is
connected to the controller 130. The flow rate sensor 124
inputs the detection result of the flow rate to the controller
130.
[0025] A vacuum breaker (VB) 125 is disposed down-
stream of the flow rate sensor 124. The vacuum breaker
125 includes, for example, a flow channel for allowing the
water to flow, an intake for drawing air into the flow
channel, and a valve mechanism that opens and closes
the intake. For example, the valvemechanism blocks the
intake when water is flowing in the flow channel, and
draws air into the flow channel by opening the intake
when the flow of the water stops. In other words, the
vacuumbreaker 125 drawsair into thepipe line 110when
the water does not flow in the pipe line 110. The valve
mechanism includes, for example, a float valve.
[0026] The vacuumbreaker 125 draws air into the pipe
line 110, thereby promoting, for example, water drainage
of the part of the pipe line 110 downstream of the vacuum
breaker 125. For example, the vacuum breaker 125
promotes the water drainage of the nozzle unit 60. Thus,
the vacuum breaker 125 drains the water inside the
nozzle unit 60 and draws air into the nozzle unit 60,
thereby suppressing, for example, the undesirable back-
flow to thewater supply source 500 (the fresh water) side
of the wash water inside the nozzle unit 60, etc.
[0027] An electrolytic cell unit 126 is disposed down-
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stream of the vacuum breaker 125. The electrolytic cell
unit 126 generates a liquid (functional water) including
hypochlorous acid from the tapwater by electrolyzing the
tap water flowing through the interior of the electrolytic
cell unit 126. The electrolytic cell unit 126 is connected to
the controller 130. Theelectrolytic cell unit 126generates
functional water based on a control by the controller 130.
[0028] The functional water that is generated by the
electrolytic cell unit 126 may be, for example, a solution
includingmetal ions such as silver ions, copper ions, etc.
Or, the functional water that is generated by the electro-
lytic cell unit 126 may be a solution including electrolytic
chlorine, ozone, etc. Or, the functional water that is
generated by the electrolytic cell unit 126 may be acidic
water or alkaline water.
[0029] A pressure modulator 127 is disposed down-
stream of the electrolytic cell unit 126. The pressure
modulator 127 applies a pulsatory motion to the water
discharged from the water discharge port of a washing
nozzle 85 and the water discharge port of a nozzle wash
part 44 by applying a pulsatory motion or an acceleration
to the flow of the water inside the pipe line 110. In other
words, the pressure modulator 127 causes the fluidic
state of the water flowing through the pipe line 110 to
fluctuate. The pressure modulator 127 is connected to
the controller 130. The pressure modulator 127 causes
thefluidic stateof thewater to fluctuatebasedonacontrol
by the controller 130. The pressure modulator 127
causes the pressure of the water inside the pipe line
110 to fluctuate.
[0030] A flow regulator 71 and a flow channel switch
valve 70 (a flow channel switching device) are disposed
downstream of the pressure modulator 127. The flow
regulator 71 (the flow regulating valve) regulates the
water force (the flow rate). The flow channel switch valve
70 is disposed downstream of the flow regulator 71. The
flow channel switch valve 70 is connected with a water
supply flow channel 79. Water is supplied from the up-
stream side to the flow channel switch valve 70 via the
water supply flow channel 79.
[0031] Theflowchannel switch valve70 includesaflow
path switching part 72. The flow path switching part 72
performs opening, closing, and switching of the water
supply to a nozzlemain body 80 of thewashing nozzle 85
and/or the nozzlewashpart 44. The flow regulator 71and
the flow path switching part 72 are connected to the
controller 130. The operations of the flow regulator 71
and the flow path switching part 72 are controlled by the
controller 130.
[0032] Multiple flow channels (a bottom wash channel
80a, a gentle wash channel 80b, a bidet wash channel
80c, a body wash flow channel 75, and a spout flow
channel 76) are connected downstreamof the flow chan-
nel switch valve 70 (the flow path switching part 72). The
bottom wash channel 80a, the gentle wash channel 80b,
and the bidet wash channel 80c are disposed inside the
nozzle main body 80. The bottomwash channel 80a, the
gentle wash channel 80b, and the bidet wash channel

80care flowchannels supplyingwater towater discharge
ports that discharge the water toward human body pri-
vate parts. In other words, the washing nozzle 85 dis-
charges the water supplied from the flow path switching
part 72 via thebottomwash channel 80a, the gentlewash
channel 80b, and the bidet wash channel 80c.
[0033] Thebodywashflowchannel75 isapipe line that
connects between the flow channel switch valve 70 and
the nozzle wash part 44. The nozzle wash part 44 dis-
charges the water supplied from the flow path switching
part 72 toward the outer perimeter surface (the body) of
thewashingnozzle85via thebodywashflowchannel 75.
As a result, the nozzle wash part 44 washes the washing
nozzle 85.
[0034] The spout flow channel 76 is a pipe line con-
necting the flow channel switch valve 70 and a spout part
77. The spout part 77 is, for example, a nozzle that turns
thewater supplied from theflowpath switchingpart 72via
the spout flow channel 76 into a mist and sprays the mist
into the bowl of the toilet 200. Dirt can be prevented from
adhering inside the toilet 200 by spraying the water into
the bowl.
[0035] The flow path switching part 72 switches the
opening and closing of the flow channels of the bottom
wash channel 80a, the gentle wash channel 80b, the
bidet wash channel 80c, the body wash flow channel 75,
and the spout flow channel 76. By opening each flow
channel, the flow channel is set to a flow-enabled state in
which water is supplied and flows. By closing each flow
channel, the flow channel is set to a water shutoff state in
which the supply of the water is stopped (e.g., a state in
which water does not flow).
[0036] Theflowpathswitchingpart 72switcheseachof
multiple water discharge ports such as the water dis-
charge ports in the washing nozzle 85, the water dis-
charge port in the nozzle wash part 44, etc., between a
state of communicating with the pipe line 110 and a state
of not communicating with the pipe line 110. The flow
channel that is enabled to carrywater among themultiple
flowchannels connecteddownstreamof the flowchannel
switch valve 70 is switched by the flow channel switch
valve 70 (the flow path switching part 72). In other words,
the flow channel switch valve 70 selects the flow channel
that supplies water to the downstream side among the
multiple flowchannels connecteddownstreamof the flow
channel switch valve 70.
[0037] The controller 130 is, for example, a control
circuit that includes an electrical circuit such as a CPU
(Central Processing Unit), etc. The controller 130 is
supplied with power from a power supply circuit 135
and controls operations of the electromagnetic valve
120, the heat exchanger unit 123, the electrolytic cell
unit 126, the pressure modulator 127, the flow regulator
71, the flow path switching part 72, a drivemotor 50, etc.,
basedonsignals fromaseatingdetectionsensor150, the
flow rate sensor 124, the operation unit 140, etc. As a
result, the controller 130 controls the operation of the
nozzle unit 60.
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[0038] FIG. 3 is a schematic perspective view illustrat-
ing a private part washing device according to an embo-
diment.
[0039] FIG. 4 schematically illustrates the private part
washing device 30 of the sanitary washing device 100
when viewed from the left. As illustrated in FIG. 4, the
private part washing device 30 includes the nozzle unit
60, a rack 53, a gear 52, the drive motor 50, and a rack
guide 54.
[0040] The nozzle unit 60 is curved to be upwardly
convex. The nozzle unit 60 includes the washing nozzle
85 and the flow channel switch valve 70 (the flow path
switching part 72) positioned at the back of the washing
nozzle 85. The flow channel switch valve 70 is connected
to the back end of thewashing nozzle 85, which is curved
to be upwardly convex.
[0041] The nozzle unit 60 advances and retreats be-
tween the toilet 200 and the casing 10 described with
reference to FIG. 1.With the exception of the double dot-
dash lines, FIGS. 3 and 4 illustrate a stored state in which
the nozzle unit 60 is at a retracted position. In the stored
state, the tip of the nozzle unit 60 is positioned behind the
front endof thecasecover12, and ispositionedbelow the
case cover 12. For example, in the stored state, the
nozzle unit 60 is positioned behind an openable/closable
lid 12a included in the case cover 12, and is stored
between the case cover 12 and the case plate 11 (see
FIG. 1). The retracted position is, for example, the most
backward position within the range of movement of the
nozzle unit 60.When viewed in side-view as illustrated in
FIG. 4, the back part of the washing nozzle 85 is inclined
upward toward the front; and the front part of thewashing
nozzle 85 is inclined downward toward the front. That is,
for example, in the stored state, the upper end (the top) of
the washing nozzle 85 or the nozzle unit 60 is positioned
at the middle of the nozzle unit 60 in the longitudinal
direction.
[0042] Thedouble dot-dash lines in FIG. 4 illustrate the
washing nozzle 85 and the openable/closable lid 12a
when the nozzle unit 60 is in an advanced state in which
the nozzle unit 60 is moved to an advanced position. In
the advanced state, the tip of the nozzle unit 60 is posi-
tioned further forward than the front end of the case cover
12. For example, the tip of the nozzle unit 60 in the
advanced state is positioned further forward than the
openable/closable lid 12a and is advanced to a position
inside the toilet 200 and further forward than the casing
10. When the nozzle unit 60 advances into the toilet 200,
theopenable/closable lid12a ispressedopenby the tipof
thenozzle unit 60. Theadvancedposition is, for example,
themost frontwardpositionwithin the rangeofmovement
of the nozzle unit 60. The tip of the nozzle unit 60 in the
advanced state is further forward and lower than the tip of
the nozzle unit 60 in the stored state.
[0043] The rack 53 is a flexible rack (a cable rack). The
rack 53 is flexible enough to move through the curved
rack guide 54 (a passageway 54g). The rack 53 may
include, for example, a resin. The rack 53 includes a tip

part 53t, which is a front end part, and a back end 53r,
which is the end at the side opposite to the tip part 53t in
the extension direction along the rack guide 54. The tip
part 53t of the rack 53 is connected to an engaging part
73c of the nozzle unit 60.
[0044] Thegear52 isasubstantially circular gearwhen
viewed in side-view. The teeth of the gear 52 engage the
teeth of the rack 53. Multiple teeth configured to engage
the gear 52 are arranged at the surface of the rack 53 at
the gear 52 side, and are arranged in the extension
direction of the rack 53. The rack 53 is a rack gear that
converts rotational motion of the gear 52 into linear mo-
tion.
[0045] The drive motor 50 engages the gear 52. The
gear 52 is mounted to the rotary shaft of the drive motor
50. The drive force of the drive motor 50 is transmitted to
the rack 53 via the gear 52 and moves the rack 53. The
drive motor 50 advances and retracts the nozzle unit 60
by moving the rack 53.
[0046] The rack 53 is guided by the rack guide 54when
moved by the drive force of the drive motor 50. The rack
guide 54 is a part configured to contain the rack 53 and
holds the rack 53 so that the rack 53 is slidable. The rack
guide 54 defines the passageway 54g (the trajectory of
the rack 53) through which the rack 53 moves.
[0047] More specifically, the rack guide 54 includes a
first guide surface g1 and a second guide surface g2 that
guide the rack 53. The space between the first guide
surfaceg1and thesecondguidesurfaceg2 isusedas the
passageway 54g. The rack 53 slides along the first guide
surface g1 and the second guide surface g2 by abutting
the first guide surface g1 and the second guide surface
g2.
[0048] For example, when the gear 52 is rotated clock-
wise by the drivemotor 50 from the stored state shown in
FIG. 4, the rack 53 ismoved frontward through the curved
rack guide 54 from the position illustrated in FIG. 4. In
other words, the tip part 53t of the rack 53 is moved
frontward along arrow A1 through the arc-like trajectory
inside a first curved portion 541 of the rack guide 54. The
back end 53r of the rack 53 ismoved along arrowA2 from
a linear portion 544 of the rack guide 54 to a linear portion
543viaasecondcurvedportion542.Thenozzleunit 60 is
advanced toward the interior of the toilet 200 by the rack
53 pressing the engaging part 73c frontward.
[0049] On the other hand, for example, the rack 53 is
moved backward when the gear 52 is rotated counter-
clockwise from the state in which the rack 53 has been
moved frontward and the nozzle unit 60 is in the ad-
vanced state. The rack 53 is moved backward through
the curved rack guide 54 to return to the position illu-
strated inFIG. 4. In otherwords, the tip part 53t of the rack
53 is moved backward along the opposite direction of
arrow A1 through the arc-like trajectory inside the first
curvedportion 541of the rack guide 54. Theback end53r
of the rack 53 is moved along the opposite direction of
arrow A2 from the linear portion 543 of the rack guide 54
toward the linear portion 544 via the second curved
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portion 542. The nozzle unit 60 is retracted inside the
casing 10 by the rack 53 pulling the engaging part 73c
backward.
[0050] Thus, the nozzle unit 60 can bemoved along an
arc-like trajectory between theadvancedpositionand the
retracted position by the drive force of the drive motor 50
transmitted via the gear 52 and the rack 53.
[0051] The private part washing device 30 further in-
cludes a supporter 40. For example, the supporter 40 is
fixed with respect to the casing 10 (see FIG. 1). The
supporter 40 supports the nozzle unit 60 so that the
nozzle unit 60 is slidable. The supporter 40 is positioned
below the nozzle unit 60 and supports the nozzle unit 60
from below.
[0052] The supporter 40 is positioned so that the sup-
porter 40 is higher than, for example, an upper surface
200t (a rim surface; see FIG. 1) of the toilet 200. For
example, the nozzle unit 60 is higher than the upper
surface 200t when the nozzle unit 60 is in the stored
state. As a result, penetration of liquid waste into the
private part washing device 30 can be suppressed, and
the supporter 40 and/or the nozzle unit 60 can be pre-
vented from becoming dirty.
[0053] FIG. 5 is a schematic perspective view illustrat-
ing a nozzle unit according to an embodiment.
[0054] The washing nozzle 85 includes the nozzle
main body 80 that has a curved (or bent) tubular shape,
and a nozzle cover 90 that has a curved cylindrical shape
covering the outer perimeter of the nozzle main body 80.
[0055] Water discharge ports (a bottom wash water
discharge port 83a, a gentle wash water discharge port
83b, and a bidet wash water discharge port 83c) that
discharge water toward human body private parts above
the water discharge port in the advanced state of the
nozzle unit 60 are formed in the tip of the washing nozzle
85. The bottom wash channel 80a, the gentle wash
channel 80b, and the bidet wash channel 80c that are
schematically illustrated in FIG. 2 are disposed in the
nozzle main body 80.
[0056] The bottom wash channel 80a allows water to
flow from the flow path switching part 72 to the bottom
wash water discharge port 83a. The bottom wash water
discharge port 83a discharges the water supplied from
the flow path switching part 72 via the bottom wash
channel 80a.
[0057] The gentle wash channel 80b allows water to
flow from the flow path switching part 72 to the gentle
wash water discharge port 83b. The gentle wash water
discharge port 83b discharges the water supplied from
the flow path switching part 72 via the gentle wash
channel 80b.
[0058] Thebidetwashchannel 80callowswater to flow
from the flow path switching part 72 to the bidet wash
water discharge port 83c. The bidet wash water dis-
charge port 83c discharges the water supplied from
the flowpath switching part 72 via the bidet wash channel
80c.
[0059] For example, the flowchannel switch valve70 is

continuouswith the back end of the nozzlemain body 80.
The flow channel switch valve 70 includes a case 73 that
stores the flow path switching part 72. The flow path
switching part 72 includes a valve main body 72a. For
example, a rotor and a stator can be used as the valve
main body 72a. For example, the stator is disk-shaped
and has ports (openings) connected respectively to the
flow channels. The rotor is disk-shaped and is arranged
to face thestator at theupstreamsideof thestator.Adrive
mechanism that includes an electromotor such as a
motor, a solenoid, etc., rotates the rotor. The rotor
switches the ports between a closed state and an open
stateby rotating in contactwith the stator.Byclosingeach
port, the flow channel that is connected with the port is
switched to a water shutoff state. By opening each port,
the flow channel that is connected with the port is
switched to a flow-enabled state. The configuration is
not limited thereto, and the flow path switching part 72
may have any configuration that can switch the flow
channel that allows the water to flow.
[0060] For example, the case 73 is mounted to the
nozzlemain body80.Apart of the case73maybe formed
as one piece with a part of the nozzle main body 80. The
nozzle cover 90 ismounted to the case 73 and the nozzle
main body 80. As a result, the nozzle unit 60 slides, with
the flow channel switch valve 70, the nozzle main body
80, and the nozzle cover 90 as one piece, in the long-
itudinal direction with respect to the supporter 40.
[0061] Thus, by curving the washing nozzle 85 to be
upwardly convex, the washing nozzle can be advanced
to a lower position in the advanced state while suppres-
sing the height (the width in the vertical direction) in the
stored state. In other words, a nozzle unit that has high
washingperformancecanbeprovidedwhile suppressing
the height.
[0062] The case 73 includes a protrusion 73a and a
recess 73b. The protrusion 73a and the recess 73b are
engaging parts that engage parts (a groove part 45 and a
rail part 46 described below) of the supporter 40. The
protrusion 73a protrudes outward from the outer peri-
meter of the case 73. The recess 73b is disposed at the
outer perimeter of the case 73.
[0063] In the example, the engaging part 73c that
connects the nozzle unit 60 to the rack 53 (see FIG. 4)
is included in the case 73. The engaging part 73c is a
protrusion protruding sideward from the outer perimeter
of the case 73.
[0064] FIG. 6 is a schematic perspective view illustrat-
ing a supporter according to an embodiment.
[0065] The supporter 40 includes a main part 41 and a
cover part 48 that covers the side of the main part 41.
[0066] FIG. 7 is a schematic perspective view illustrat-
ing amain part of the supporter according to the embodi-
ment.
[0067] FIG. 8 is a schematic top view illustrating the
main part of the supporter according to the embodiment.
[0068] For example, as illustrated in FIG. 6, the main
part 41 includes a nozzle placement part 42, a vertical
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part 43, and the nozzle wash part 44. The nozzle place-
ment part 42 is, for example, a bottom part of the main
part 41 and extends in the longitudinal direction. The
nozzle placement part 42 is a part on which the nozzle
unit 60 is disposed in the stored state. The shape of an
upper surface 42t of the nozzle placement part 42 is
curved to be upwardly convex to correspond to the shape
of the nozzle cover 90. The nozzle unit 60 is curved along
the upper surface 42t in the stored state. In other words,
the nozzleunit 60 is storedabove theupper surface42t of
thenozzleplacement part 42along theupper surface42t.
For example, the upper surface 42t has a smoothly
curved shape, and may be curved with a constant cur-
vature.
[0069] Thevertical part 43 has aplate shape extending
upward from the nozzle placement part 42. The vertical
part 43 is curved to be upwardly convex to correspond to
the shape of the nozzle cover 90.
[0070] For example, as illustrated in FIG. 7, the sup-
porter 40 includes the groove part 45 extending in the
advance/retreat direction of the nozzle unit 60. In the
example, the groove part 45 is a slit-shaped opening
extending through the vertical part 43 in the thickness
direction (the lateral direction) and extending in the long-
itudinal direction. The groove part 45 is curved to be
upwardly convex to correspond to the shapeof thenozzle
cover 90.
[0071] For example, as illustrated in FIG. 6 or FIG. 8,
the supporter 40 includes the rail part 46 that extends in
the advance/retreat direction of the nozzle unit 60. The
rail part 46 has a plate shape that protrudes in the lateral
direction from the nozzle placement part 42 and extends
in the longitudinal direction.The rail part 46 is curved tobe
upwardly convex to correspond to the shapeof thenozzle
cover 90.
[0072] The groove part 45 and the rail part 46 are
engaged parts that are engaged by parts of the nozzle
unit 60. The groove part 45 and the rail part 46 are parts
that guide the nozzle unit 60 when the nozzle unit 60 is
advanced and retracted between the interior of the cas-
ing 10 and the interior of the toilet 200.
[0073] In other words, the protrusion 73a of the nozzle
unit 60 (see FIG. 5) is configured to be inserted into the
groove part 45 and to engage the groove part 45. The
protrusion 73a is held to be slidable along the groove part
45. The recess 73b of the nozzle unit 60 (see FIG. 5)
engages the rail part 46 by being configured so that the
rail part 46 is interposed in the recess 73b. The recess
73b is held to be slidable along the rail part 46. Thus, the
nozzle unit 60 is held by the groove part 45 and the rail
part 46 tobeslidablewith respect to thesupporter 40.The
nozzle unit 60 advances and retreats along an arc-like
trajectory because the groove part 45 and the rail part 46
are curved along the longitudinal direction.
[0074] As illustrated in FIGS. 6 to 8, the nozzle wash
part 44 is disposed at the front end side of the nozzle
placement part 42 and the vertical part 43. In the exam-
ple, the nozzle wash part 44 is included as a part of the

main part 41. The nozzle wash part 44 covers the outer
perimeter of the nozzle cover 90. A water discharge port
44a (see FIG. 7) is formed in the inner perimeter side of
the nozzle wash part 44. Water is supplied to the nozzle
wash part 44 through the flow path switching part 72 by
the body wash flow channel 75. The nozzle wash part 44
discharges the water supplied by the body wash flow
channel 75 toward the nozzle cover 90 of the washing
nozzle 85 from the water discharge port 44a. As a result,
the nozzle wash part 44 washes the outer perimeter
surface (the body) of the nozzle cover 90.
[0075] For example, in the example as illustrated in
FIG. 8, the supporter 40 includes amotor placement part
47a. The motor placement part 47a is disposed further
back than the nozzle placement part 42 of the main part
41andcovers thedrivemotor50. Inotherwords, thedrive
motor 50 is contained inside the motor placement part
47a of the supporter 40.
[0076] As illustrated in FIG. 7, the supporter 40 in-
cludes a gear placement part 47b. The gear placement
part 47b is adjacent to the motor placement part 47a at a
side of the motor placement part 47a. The gear 52 is
disposed in the gear placement part 47b. In other words,
the gear 52 is contained inside the supporter 40 and
positioned at the side surface of the main part 41.
[0077] FIG. 9 is a schematic perspective view illustrat-
ing a cover part of a supporter according to an embodi-
ment.
[0078] In the example, the rack guide 54 and the sup-
porter 40 are one piece. In other words, the rack guide 54
is included in the supporter 40. The supporter 40 of the
nozzle unit 60 also is used as the supporter of the rack
guide 54.
[0079] For example, a space defined by the cover part
48 (see FIG. 9) and the main part 41 (see FIG. 7) is used
as the passageway 54g of the rack guide 54. The cover
part 48 and at least a part of the rack guide 54 are one
piece; and the cover part 48 is formed as one piece that
includes at least a part of the rack guide 54.
[0080] More specifically, as illustrated in FIG. 9, the
supporter 40 includes a first protrusion 48a and a second
protrusion 48b. The space between the first protrusion
48a and the second protrusion 48b is used as the pas-
sageway 54g of the rack guide 54. The first protrusion
48a and the second protrusion 48b protrude in the lateral
direction from the side surface of the supporter 40 (in the
example, a side surface 48s of the cover part 48) and
extend in the longitudinal direction.
[0081] The first protrusion 48a includes a front portion
Pa1 and a back portion Pa2. The front portion Pa1 is
curved to be upwardly convex when viewed in side-view
and extends in the longitudinal direction. The back por-
tion Pa2 is positioned further back than the front portion
Pa1, and includes a portion that is curved to extend
upward and backward. The first guide surface g1 de-
scribed with reference to FIG. 4 is a surface of the first
protrusion 48a.
[0082] The second protrusion 48b is curved similarly to
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the first protrusion 48a and extends along the first pro-
trusion 48a to surround the outer side of the first protru-
sion 48a. The second protrusion 48b includes a front part
Pb1adjacent to the front portionPa1of thefirst protrusion
48a, andabackpartPb2adjacent to thebackportionPa2
of the first protrusion 48a. The secondprotrusion 48bhas
acurved shape that is parallel to the first protrusion48aat
a prescribed distance from the first protrusion 48a. The
secondguide surfaceg2describedwith reference toFIG.
4 is a surface of the second protrusion 48b.
[0083] Accordingly, the rack guide54 (thepassageway
54g) includes the first curved portion 541 and the second
curved portion 542. The first curved portion 541 is curved
to be upwardly convex to correspond to the shape of the
washing nozzle 85. The first curved portion 541 corre-
sponds to the passageway between the front portion Pa1
and the front part Pb1. For example, the first curved
portion 541 is curved with a constant curvature. For
example, the first curved portion 541 is curved along
the upper surface 42t of the nozzle placement part 42
(see FIG. 6) and has a curved shape that is parallel to the
upper surface42t at a prescribed distance from theupper
surface 42t. The curvature of the first curved portion 541
may be substantially equal to the curvature of the upper
surface 42t when viewed in side-view. The first curved
portion 541 includes an upward inclined portion inclined
upward and backward, and a downward inclined portion
that is continuous from the back end of the upward
inclined portion and is inclined downward and backward.
[0084] The second curved portion 542 is positioned
further back than the first curved portion 541. The second
curved portion 542 includes a portion that is bent in a
directioncrossing the longitudinal directionas thesecond
curved portion 542 extends backward. The second
curved portion 542 corresponds to a passageway be-
tween the back portion Pa2 and the back part Pb2. In the
example, the second curved portion 542 is a folded
portion that extends in the longitudinal direction, is folded
back, and is convex backward when viewed in side-view.
In other words, the second curved portion 542 includes a
portionP1 bent upward as the second curved portion 542
extends backward. The second curved portion 542 in-
cludes a portion P2 that is continuous from the upper end
of the portion P1 and is curved upward as the second
curved portion 542 extends frontward. For example, the
second curved portion 542 is curved with a constant
curvature.
[0085] For example, at least a portion of the first curved
portion 541 and at least a portion of the second curved
portion542arearrangedalongastraight lineextending in
the longitudinal directionwhen viewed in side-view. In the
example, the position of the first curved portion 541 in the
vertical direction is such that the first curvedportion541 is
between the upper end and the lower end of the second
curved portion 542 (the folded portion).
[0086] The rack guide 54may further include the linear
portion 543 and the linear portion 544. The linear portion
543 connects the first curved portion 541 and the second

curved portion 542 and extends linearly in the longitudi-
nal direction. The gear 52 positioned between the first
curved portion 541 and the second curved portion 542
meshes with the rack 53 in the linear portion 543. The
linear portion 544 extends linearly frontward from the
upper end of the second curved portion 542.
[0087] Although the first protrusion48aand the second
protrusion 48b are included in the cover part 48 in the
example of FIG. 9, at least portions of the first and second
protrusions 48aand 48bmaybe included in themain part
41 side. The main part 41 and at least a part of the rack
guide 54may be one piece; and the main part 41 may be
formed as one piece that includes at least a part of the
rack guide 54. At least portion of the passageway 54g of
the rack guide 54 may be formed as a groove (a recess)
formed in the side surface of the supporter 40.
[0088] For example, as illustrated in FIG. 4 above,
when the nozzle unit 60 is in the stored state, thewashing
nozzle 85 is adjacent to the first curved portion 541 in the
lateral direction and positioned further forward than the
second curved portion 542. The washing nozzle 85 is
curved along the first curved portion 541when the nozzle
unit 60 is in the stored state. Because thewashing nozzle
85 can be stored along the first curved portion 541, the
height of the sanitary washing device 100 can be further
suppressed.
[0089] The curvature of the washing nozzle 85 (the
nozzle cover 90)may be equal to the curvature of the first
curved portion 541 when viewed in side-view. For exam-
ple, the first curvedportion 541hasa curved shape that is
parallel to the washing nozzle 85 (the nozzle cover 90) in
the stored state.
[0090] When the nozzle unit 60 is in the stored state,
the washing nozzle 85 is disposed above the upper sur-
face42t of thenozzleplacement part 42described inFIG.
6, etc. Thus, the curvedwashing nozzle85 is disposedon
the curved upper surface 42t of the supporter 40. As a
result, thewashing nozzle 85 can be advanced frontward
and downward; and water can be discharged from a
lower position during the private part wash. Therefore,
a nozzle unit that hasahighwashing performance canbe
provided while suppressing the height.
[0091] FIG. 10 is a schematic side view illustrating a
part of a private part washing device according to an
embodiment.
[0092] FIG.10showspartsof thenozzleunit 60and the
supporter 40when viewed laterally.When the nozzle unit
60 is in the stored state as illustrated in FIG. 10, the
washing nozzle 85 is arranged along the upper surface
42t of thenozzleplacement part 42anddirectly above the
upper surface 42t.
[0093] The upper surface 42t includes a top 49 (an
apex), a first inclined surface 49a, and a second inclined
surface 49b. The first inclined surface 49a is a surface
that descends frontward from the top49, i.e., a downward
inclined surface that is inclined downward toward the
front. The second inclined surface 49b is an inclined
surface that descends backward from the top 49, i.e.,
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anupward inclined surface that is inclinedupward toward
the front.
[0094] The top 49 connects the first inclined surface
49a and the second inclined surface 49b. In other words,
the top 49 is where the upper surface 42t changes from
the upward incline to the downward incline as the upper
surface 42t extends frontward. For example, the first
inclined surface 49a and the second inclined surface
49b are smoothly continuous at the top 49. The curvature
of the first inclined surface 49a and the curvature of the
second inclined surface 49b may be equal to each other.
[0095] The washing nozzle 85 in the stored state over-
laps the top 49 in the vertical direction. That is, the
washing nozzle 85, which is curved to be upwardly con-
vex, is stored to overlap the top 49 of the upper surface
42t of the supporter 40, which is curved to be upwardly
convex. As a result, the washing nozzle 85 can be stored
in a more horizontal state. The height of the sanitary
washing device 100 can be suppressed, that is, the
vertical-direction length of the nozzle unit 60 in the stored
state can be suppressed. For example, the formation of
unutilized space above the washing nozzle can be sup-
pressed. For example, the length from the rim surface of
the toilet to the upper end of the sanitary washing device
100 can be reduced without disposing the nozzle unit 60
lower than the rim surface when stored, and the height
can be reduced.
[0096] The part of the nozzle unit 60 positioned further
back than the top 49 in the stored state must first ascend
before descending when the nozzle unit 60 is advanced
along the arc-like trajectory. Thus, as the part of the
nozzle unit 60 ascends when the nozzle unit 60 is ad-
vanced, there is a risk that the load of the drive motor 50
may become large. For example, the sliding resistance
when the nozzle unit 60 is advanced may become large.
[0097] In contrast, when thewashing nozzle 85 is in the
stored state as illustrated in FIG. 10, a center C60 in the
extension direction of the nozzle unit 60 is positioned
further forward than the top 49. In such a case, the part of
the nozzle unit 60 in the stored state positioned further
forward than the top 49 is longer than the part of the
nozzle unit 60 positioned further back than the top 49. In
the stored state, a greater proportion of the nozzle unit 60
is disposed further forward than the top 49, and so the
nozzle unit 60 is more easily advanced frontward. For
example, the nozzle unit 60 is more easily advanced due
to the weight of the part of the nozzle unit 60 disposed
further forward than the apex and the effect of gravita-
tional force.
[0098] FIG. 11 is a schematic side view illustrating the
nozzle unit according to the embodiment.
[0099] The washing nozzle 85 is curved along an arc
A85 when viewed in side-view. The arc A85 is the center
of the inner perimeter and the outer perimeter of the
curved washing nozzle 85 when viewed in side-view.
An extension direction D60 of the nozzle unit 60 is the
circumferential direction in which the arc A85 extends.
[0100] ThecenterC60 in theextensiondirectionD60of

the nozzle unit 60 is the bisector of a central angle θ of a
fan-like shape having a point p1 and a point p2 at the two
endsof thearcwhenviewed inside-view.Whenviewed in
side-view, a circular arc that includes the arcA85 crosses
the end face at the front side of the nozzle unit 60 and the
end face at the back side of the nozzle unit 60. When
viewed in side-view, the point p1 is positioned at the
center of the end face at the front side; and the point
p2 is positioned at the center of the end face at the back
side.
[0101] FIGS. 12A to 12C are schematic side views
illustrating a part of a private part washing device accord-
ing to an embodiment.
[0102] In these drawings, the position of the rack 53 in
the rack guide 54 is schematically illustrated for conve-
nience (the shapesof the teethof the rack53, etc., arenot
illustrated, and the outline is illustrated by a thick line).
[0103] FIGS. 12A, 12C, and 12B illustrate the rack 53
and the rack guide 54 respectively in a first state ST1, a
second state ST2, and a third state ST3. The position of
the rack 53 in the rack guide 54 is different between the
first state ST1, the second state ST2, and the third state
ST3.
[0104] The second state ST2 is, for example, a state in
which at least a part of the rack 53 is positioned in the
second curved portion 542. The second state ST2 is a
state in which the rack 53 is positioned further back than
the first state ST1. In other words, the part of the rack 53
positioned in the secondcurvedportion542 in thesecond
state ST2 is longer than the part of the rack 53 positioned
in the second curved portion 542 in the first state ST1, or
the rack 53 is not positioned in the second curved portion
542 in the first state ST1.
[0105] In the example, the first state ST1 is a state in
which not less than half of the full length of the rack 53 is
positioned in the first curved portion 541; and the second
state ST2 is a state in which not less than half of the full
length of the rack 53 is positioned in the second curved
portion 542. The third state ST3 is a transition state
between the first state ST1 and the second state ST2.
[0106] The rotational speeds of the drive motor 50 in
the first to third statesST1 toST3are referred to as first to
third rotational speeds. In otherwords, the drivemotor 50
moves the rack 53 by driving the rack 53 at the first
rotational speed in the first state ST1, moves the rack
53 by driving the rack 53 at the second rotational speed in
the second state ST2, and moves the rack 53 by driving
the rack 53 at the third rotational speed in the third state
ST3. Although FIGS. 12A to 12C show an example in
which the drive motor 50 retracts the rack 53, the rack 53
may be advanced.
[0107] The third rotational speed is less than the first
rotational speed. The maximum value of the rotational
speed of the drive motor 50 in the third state ST3 is less
than the maximum value of the rotational speed of the
drive motor 50 in the first state ST1.
[0108] The second rotational speed is less than the
third rotational speed. The maximum value of the rota-
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tional speed of the drivemotor 50 in the second stateST2
is less than themaximum value of the rotational speed of
the drive motor 50 in the third state ST3.
[0109] Thus, for example, the controller controls the
drive motor 50 to reduce the rotational speed as the
proportion of the rack 53 positioned in the second curved
portion 542 increases. The rotational speed of the drive
motor 50 may be changed continuously or in stages with
the movement of the rack 53.
[0110] There are cases where the sliding resistance
between the rack 53 and the rack guide 54 increases
when the rack 53 slides through a portion of the rack
guide54havinga largecurvature. For example, there are
cases where the sliding resistance in the second state is
greater than the sliding resistance in the first state. The
torque of the drive motor increases as the rotational
speed of the drive motor decreases.
[0111] Therefore, for example, the second rotational
speed in the second state ST2 is set to be less than the
first rotational speed in thefirst stateST1.The rack53can
be drivenwith a low rotational speed anda large torque in
the second state ST2 in which the sliding resistance is
large; and the rack53canbemovedquickly by increasing
the rotational speed in the first state ST1 in which the
sliding resistance is small.
[0112] For example, when the user is not using the
toilet device, the controller advances the washing nozzle
frontward and performs water drainage in which the
water inside thewashingnozzle is discharged.According
to the embodiment, the washing nozzle can be quickly
retracted and storedwhen theapproach (the entrance) of
a user is detected.Asa result, the subsequent operations
(warm water preparation, etc.) can be appropriately per-
formed.
[0113] Embodiments may include the following config-
urations.

Configuration 1

[0114] A sanitary washing device, comprising:

A casing;
A nozzle unit configured to advance and retreat
between the casing and a toilet, the nozzle unit
including a washing nozzle curved to be upwardly
convex;
a rack connected to the nozzle unit, the rack being
flexible;
a gear configured to engage the rack;
a drive motor configured to advance and retract the
nozzle unit by moving the rack via the gear;
a rack guide configured to guide the rack; and
a supporter supporting the nozzle unit so that the
nozzle unit is slidable,
the supporter including a nozzle placement part
having an upper surface curved to be upwardly
convex,
the upper surface including

a top,
a first inclined surface descending frontward
from the top, and
asecond inclined surfacedescendingbackward
from the top,

the washing nozzle overlapping the top in a vertical
direction when the washing nozzle is in a stored
state.

Configuration 2

[0115] The sanitary washing device according to Con-
figuration 1, wherein

a center of the nozzle unit in an extension direction of
the nozzle unit is positioned further forward than the
top when the washing nozzle is in the stored state,
and
the extension direction of the nozzle unit is curved.

Configuration 3

[0116] The sanitary washing device according to Con-
figuration 1 or 2, wherein

the rack guide includes:

a first curved portion curved to be upwardly
convex; and
a second curved portion positioned further back
than the first curved portion, the second curved
portion being curvedwith a larger curvature than
the first curved portion,

the drive motor is configured to move the rack by
driving the rack at a first rotational speed when the
rack is in a first state,
the drive motor is configured to move the rack by
driving the rack at a second rotational speed when
the rack is in a second state,
the rack is positioned further back in the second state
than in the first state, and
the second rotational speed is less than the first
rotational speed.

[0117] The invention has been described with refer-
ence to the embodiments. However, the invention is not
limited to these embodiments. Any design changes in the
above embodiments suitablymadeby those skilled in the
art are also encompassed within the scope of the inven-
tion as long as they fall within the framework of the
invention. For example, the shape, the size the material,
the disposition and the arrangement or the like of the
components are not limited to illustrations and can be
changed appropriately.
[0118] The components included in the embodiments
described above can be combined to the extent possible,
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and these combinations are also encompassed within
the scope of the invention as long as they include the
features of the invention.

Claims

1. A sanitary washing device (100), comprising:

a casing (10);
a nozzle unit (60) configured to advance and
retreat between the casing anda toilet (200), the
nozzle unit including a washing nozzle (85)
curved to be upwardly convex;
a rack (53) connected to the nozzle unit, the rack
being flexible;
a gear configured to engage the rack;
a drive motor (50) configured to advance and
retract the nozzle unit bymoving the rack via the
gear;
a rack guide (54) configured to guide the rack;
and
a supporter (40) supporting the nozzle unit so
that the nozzle unit is slidable,
the supporter including a nozzle placement part
(42) having an upper surface curved to be up-
wardly convex,
the upper surface including

a top (49),
a first inclined surface (49a) descending
frontward from the top, and
a second inclined surface (49b) descending
backward from the top,

the washing nozzle overlapping the top in a
vertical direction when the washing nozzle is
in a stored state.

2. The sanitary washing device according to claim 1,
wherein

a center of the nozzle unit in an extension direc-
tion of the nozzle unit is positioned further for-
ward than the top when the washing nozzle is in
the stored state, and
the extension direction of the nozzle unit is
curved.

3. The sanitary washing device according to claim 1 or
2, wherein
the rack guide includes:

a first curved portion (541) curved to be up-
wardly convex; and
a second curved portion (542) positioned further
back than the first curved portion, the second
curved portion being curved with a larger cur-

vature than the first curved portion.

4. The sanitary washing device according to claim 3,
wherein the drive motor is configured to move the
rack by driving the rack at a first rotational speed
when the rack is in a first state,

the drivemotor is configured tomove the rack by
driving the rack at a second rotational speed
when the rack is in a second state (ST2),
the rack is positioned further back in the second
state than in the first state (ST1), and
the second rotational speed is less than the first
rotational speed.

5. The sanitary washing device according to claim 4,
wherein the second state (ST2) is a state in which at
least a part of the rack is positioned in the second
curved portion.

6. The sanitary washing device according to claim 4 or
5, wherein the part of the rack (53) positioned in the
second curved portion (542) in the second state
(ST2) is longer than the part of the rack (53) posi-
tioned in the second curved portion (542) in the first
state (ST1), or the rack (53) is not positioned in the
second curved portion (542) in the first state (ST1).

7. The sanitary washing device according to any one of
claims 4 to 6,wherein the first state (ST1) is a state in
which not less than half of the full length of the rack
(53) is positioned in the first curved portion (541).

8. The sanitary washing device according to any one of
claims 4 to 7,wherein the drivemotor is configured to
move the rack by driving the rack at a third rotational
speedwhen the rack is in a third state (ST3), the third
state being a transition state between the first state
and the second state.

9. The sanitary washing device according to claim 8,
wherein the third rotational speed is less than the first
rotational speed.

10. The sanitary washing device according to claim 8 or
9, wherein the second rotational speed is less than
the third rotational speed.

11. The sanitary washing device according to any one of
claims 1 to 10, wherein the sanitary washing device
further comprises a controller (130) for controlling
the drive motor.

12. The sanitary washing device according to claim 11
depending on any one of claims 3 to 10, wherein the
controller controls the drive motor (50) so that the
greater the proportion of the rack (53) positioned in
the second curved portion (542), the lower the rota-
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tional speed.

13. The sanitary washing device according to any one of
claims 3 to 11, wherein the position of the first curved
portion (541) in the vertical direction is such that the
first curved portion (541) is between an upper end
and a lower end of the second curved portion (542).
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