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Description

Technical Field

[0001] This invention relates to a sanitary washing toi-
let seat device and a toilet device, and more particularly
to a sanitary washing toilet seat device for washing the
"bottom" and the like of a user sitting on a sit-down toilet
bowl, and to a toilet device equipped therewith.

Background Art

[0002] A sanitary washing toilet seat device retractably
houses therein a washing nozzle for squirting wash wa-
ter, and hence, in the mainstream configuration, it is in-
stalled for use on the rear upper surface of a sit-down
toilet bowl. For the purpose of improving the cleanability
of such a sanitary washing toilet seat device, its down-
sizing is under study. More specifically, a smaller depth
dimension of the sanitary washing toilet seat device al-
lows the portion overlying the bowl of the sit-down toilet
bowl to be reduced, saving trouble to clean the backside
of the sanitary washing toilet seat device overlying the
bowl. Furthermore, a smaller height of the sanitary wash-
ing toilet seat device allows the soiled area to be reduced,
also facilitating cleaning.
[0003] To downsize the sanitary washing toilet seat de-
vice, the dimension of the washing nozzle in the housed
state needs to be decreased. As a structure for decreas-
ing the dimension of the washing nozzle in the housed
state, the multistage structure is desirable. As an exten-
sion/retraction mechanism of the multistage washing
nozzle, use of water pressure and a wire is disclosed, for
example (Patent Document 1). This document discloses
the features of the preamble of claim 1.
[0004] On the other hand, as an extension/retraction
mechanism of the washing nozzle, also disclosed is a
structure in which a leaf spring is wound around a drum
rotated by a motor and is advanced/retracted by the ro-
tation of the motor to extend/retract the nozzle (Patent
Document 2).

Patent Document 1: Japanese Unexamined Utility
Model Application Publication No. 61-32267
Patent Document 2: Japanese Unexamined Patent
Application Publication No. 59-102031

Disclosure of Invention

Problems to be Solved by the Invention

[0005] However, in the case of using water pressure
as disclosed in Patent Document 1, the nozzle needs to
be liquid-tight. Furthermore, it is difficult to independently
control the water discharge pressure and the extend-
ing/retracting motion of the nozzle. These problems are
particularly serious in the multistage washing nozzle.
[0006] On the other hand, in the structure extended/re-

tracted by a a leaf spring as disclosed in Patent Document
2, for a long stroke, the drum for winding the leaf spring
needs to be enlarged. Furthermore, there is also room
for improvement in that the leaf spring is likely to undergo
"flexure", which makes it difficult to accurately control the
advancing distance of the washing nozzle by the rotation
of the motor.
[0007] This invention has been made in view of the
above problems, and is the device of claim 1 which pro-
vides a sanitary washing toilet seat device provided with
a mechanism capable of accurately advancing/retracting
a multistage washing nozzle.
[0008] According to another aspect of the invention,
there is provided a toilet device including: a sit-down toilet
bowl; and the sanitary washing toilet seat device as men-
tioned above.

Brief Description of Drawings

[0009]

FIGS. 1A and 1B are schematic perspective views
of a washing nozzle portion provided in a sanitary
washing toilet seat device of at embodiment of the
invention.
FIGS. 2A to 2D are schematic partial cross-sectional
views showing the retracting motion of this washing
nozzle.
FIGS. 3A to 3C are schematic views illustrating the
structure of the nozzle cleaning chamber.
FIGS. 4A and 4B show variations of the nozzle clean-
ing chamber 500, both corresponding to the cross
section taken along line A-A of FIG. 3A.
FIG. 5 is a partial cutaway perspective view illustrat-
ing the structure of a driving portion 600 of the wash-
ing nozzle portion of an example of the invention.
FIGS. 6A and 6B are schematic views illustrating the
positional relationship between the disengaging por-
tion 630 and the flexible rack 610, in which FIG. 6A
is a partial plan view as viewed from above, and FIG.
6B is a side view as viewed from direction A of FIG.
6A.
FIG. 7 is a schematic cross-sectional view showing
the housed state of the washing nozzle in this exam-
ple.
FIG. 8 is a schematic partial cross-sectional view
showing the extended state of this washing nozzle.
FIGS. 9A to 9C are schematic views illustrating the
structure of the engaging mechanism 330, in which
FIG. 9A is a front view as viewed from its nozzle tip
side, FIG. 9B is a cross-sectional view taken along
line A-A of FIG. 9A, and FIG. 9C is a cross-sectional
view taken along line B-B of FIG. 9A.
FIGS. 10A to 10C are schematic views for describing
the advancing motion of the washing nozzle of this
example.
FIGS. 11A to 11C are schematic views for describing
the advancing motion of the washing nozzle of this
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example.
FIGS. 12A to 12C are partial enlarged cross-section-
al views illustrating the change in the engagement
state associated with the motion of the first cylinder
200.
FIGS. 13A to 13C are schematic views for describing
the retracting motion of the washing nozzle of this
example.
FIGS. 14A to 14C are schematic views for describing
the retracting motion of the washing nozzle of this
example.
FIGS. 15A and 15B are partial enlarged cross-sec-
tional views illustrating the state change of the en-
gaging mechanism 330 associated with the motion
of the second cylinder 300.
FIGS. 16A to 16D are schematic cross-sectional
views showing the retracting motion of a washing
nozzle according to a variation of this embodiment.
FIGS. 17A and 17B are schematic cross-sectional
views showing a washing nozzle according to anoth-
er variation of this embodiment.
FIGS. 18A to 18D are schematic cross-sectional
views for describing the advancing motion of the
washing nozzle of a second variation.
FIGS. 19A to 19D are schematic cross-sectional
views for describing the retracting motion of the
washing nozzle of the second variation.
FIG. 20 is a schematic view illustrating the cross-
sectional structure of the washing nozzle in the
housed state.
FIG. 21 is a partial cross-sectional view in the vicinity
of the tip of this washing nozzle. FIG. 22 is a partial
cross-sectional view in the vicinity of the base end
of this washing nozzle.
FIG. 23 is a schematic perspective view of a slider
provided in this example.
FIG. 24 is a perspective view of the slider 210, 310,
410 as viewed slightly from the tip side of this wash-
ing nozzle.
FIG. 25 is a schematic view showing the layout of
the first and second cylinder 200, 300 in the housed
state.
FIG. 26 is a partially transparent perspective view
showing the layout of the first and second cylinder
200, 300 in the extended state.
FIG. 27 is a partial enlarged view of FIG. 26.
FIG. 28 is a schematic view illustrating the control
panel of the remote controller of the sanitary washing
toilet seat device.
FIG. 29 is a schematic view illustrating the setting
control panel inside the lid of the remote controller
950.
FIGS. 30A to 30D are schematic partial cross-sec-
tional views showing the advancing motion of the
washing nozzle.
FIGS. 31A to 30D are schematic partial cross-sec-
tional views showing the retracting motion of the
washing nozzle.

FIGS. 32A and 32B are schematic cross-sectional
views illustrating two example internal structures of
the nozzle head 100 of this example.
FIG. 33 is a schematic view of a sanitary washing
toilet seat device according to an embodiment of the
invention as viewed from above.
FIG. 34 is a schematic perspective view showing the
sanitary washing toilet seat device of this example
with the toilet seat 810 and the toilet lid 820 removed.
FIG. 35 is a schematic view showing a sanitary wash-
ing toilet seat device of a second example.
FIG. 36 is a transparent view illustrating the internal
structure of the sanitary washing toilet seat device
body 800.
FIGS. 37A to 37D are schematic cross-sectional
views for conceptually describing the motion of the
washing nozzle of this variation.
FIG. 38 is an assembly view of the washing nozzle
of this example.
FIG. 39 is an assembly view of the washing nozzle
of this example.
FIG. 40 is a schematic view showing the cross-sec-
tional structure of the washing nozzle of this exam-
ple.
FIG. 41 is a schematic view showing the cross-sec-
tional structure of the washing nozzle of this exam-
ple.
FIG. 42 is a schematic view showing the rear end of
the nozzle head 100.
FIGS. 43A and 43B are perspective views of the
stopper 220 of the first cylinder 200 as viewed from
two directions.
FIGS. 44A and 44B are perspective views of the
stopper 320 of the second cylinder 300 as viewed
from two directions.
FIG. 45 is a schematic view of the nozzle cleaning
chamber 500 as viewed from the front.
FIGS. 46A and 46B are schematic views of the noz-
zle cleaning chamber 500 as viewed obliquely from
above.
FIGS. 47A and 47B are perspective views of the sup-
port 550.
FIG. 48 is a schematic view showing the retracting
motion of the washing nozzle of this example.
FIG. 49 is a schematic view showing the retracting
motion of the washing nozzle of this example.
FIG. 50 is a schematic view showing the retracting
motion of the washing nozzle of this example.
FIG. 51 is a schematic view showing the retracting
motion of the washing nozzle of this example.

Description of Reference Numerals

[0010]

100 nozzle head
120 stopper
121 extending portion
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121S outer peripheral wall
122 projection
124 depression
150, 150A∼150C water discharge port
152, 154, 156 water flow path
160 switching mechanism
162 stator
164 rotor
166 water channel opening
170 motor
172 output shaft
174 partition plate
176 packing
180, 180A, 180B, 180C water supply tube
182 water channel
184 distribution chamber
186, 186A, 186B, 186C water supply terminal
190 electrical wire harness
200, 300, 400 cylinder
210, 310, 410 slider
210S inner peripheral wall
212, 312 depression
220, 320 stopper
222, 322 projection
224 depression
225, 225A, 225B, 225C, 225D through hole
230, 330 engaging mechanism
240, 340 coil spring
250, 350 latch
300S notch
304 engaging thread
325 through hole
326 depression
331 frame
332, 334 through hole
500 nozzle cleaning chamber, 510 water channel
520, 522, 526 water discharge port
530 through hole
550 support
600 driving portion
610 flexible rack
612 guide portion
620 driving unit
622 motor
624 gear
630 disengaging portion
700 base
710 rail
720 protective wall
800 sanitary washing toilet seat device body
800P extending portion
805 front face
810 toilet seat
820 toilet lid
825 shutter plate
830 seating sensor
850 deodorizer
860 water channel system

862 valve unit
863 heat exchange unit
864 flow control unit
870 warm air dryer
880 control board
900 sit-down toilet bowl

Best Mode for Carrying Out the Invention

[0011] An embodiment of the invention will now be de-
scribed with reference to the drawings.
[0012] FIG. 1 is a schematic perspective view of a
washing nozzle portion provided in a sanitary washing
toilet seat device of the embodiment of the invention.
More specifically, FIG. 1A shows the housed state of the
washing nozzle, and FIG. 1B shows its extended state.
[0013] FIG. 2 is a schematic partial cross-sectional
view showing the retracting motion of this washing noz-
zle, in which FIGS. 2A to 2D are schematic views of the
washing nozzle as viewed from above.
[0014] This washing nozzle is of the three-stage type,
including a nozzle head 100, a first cylinder 200, a second
cylinder 300, and a third cylinder 400. This example in-
cludes a three-stage washing nozzle, that is, a washing
nozzle having three movable portions. However, the in-
vention is not limited thereto, but encompasses multi-
stage washing nozzles having four or more movable por-
tions.
[0015] At the tip of the nozzle head 100, one or more
water discharge ports 150 are provided, which can squirt
water toward the "bottom" and the like of a user sitting
on a toilet seat (not shown) as described later in detail.
The "water" referred to herein includes not only cold wa-
ter, but also warmed water.
[0016] The nozzle head 100 is slidable relative to the
first cylinder 200, and at least part of the nozzle head 100
can be housed in the first cylinder 200. Furthermore, the
first cylinder 200 is slidable relative to the second cylinder
300, and at least part of the first cylinder 200 can be
housed in the second cylinder 300. Likewise, the second
cylinder 300 is slidable relative to the third cylinder 400,
and at least part of the second cylinder 300 can be housed
in the third cylinder 400. The third cylinder 400 is fixed
with respect to the nozzle base 700. It is noted that the
third cylinder 400 does not necessarily need to be per-
fectly cylindrical, but only needs to be able to slidably
hold the second cylinder 300. The sliding motion of these
elements are implemented by a driving portion 600 as
described later in detail with reference to examples.
[0017] Furthermore, the washing nozzle portion of this
embodiment includes a nozzle cleaning chamber 500.
The nozzle cleaning chamber 500 is fixed with respect
to the nozzle base 700, and can clean the outer peripheral
surface of the washing nozzle by squirting water from a
water discharge port provided therein. As shown in FIGS.
1A and 2D, in the housed state of the washing nozzle,
the tip portion of the nozzle head 100 protrudes from the
first cylinder 200 and is almost housed in the nozzle
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cleaning chamber 500. Furthermore, as shown in FIGS.
1B and 2, the washing nozzle advances/retracts through
the nozzle cleaning chamber 500.
[0018] In this embodiment, the retracting motion of the
washing nozzle is performed sequentially from the outer
cylinder. More specifically, from the extended state of the
washing nozzle as shown in FIG. 2A, the second cylinder
300 first retracts while interlocking with the nozzle head
100 and the first cylinder 200 and passing through the
nozzle cleaning chamber 500, and is housed in the third
cylinder 400 as shown in FIG. 2B. Next, the first cylinder
200 retracts while interlocking with the nozzle head 100
and passing through the nozzle cleaning chamber 500,
and is housed in the second cylinder 300 as shown in
FIG. 2C. Finally, the nozzle head 100 retracts while pass-
ing through the nozzle cleaning chamber 500, and is
housed in the first cylinder 200 as shown in FIG. 2D.
[0019] Thus, in the retracting motion of the washing
nozzle, the washing nozzle is passed through the nozzle
cleaning chamber 500 sequentially from the outer mov-
able portion. Hence, the outer peripheral surface of the
movable portions of the nozzle can be entirely and evenly
cleaned in the nozzle cleaning chamber 500. More spe-
cifically, when the sanitary washing toilet seat device is
used, water is squirted to the "bottom" and the like of a
user in the extended state of the washing nozzle as
shown in FIGS. 1B and 2A or in a similar state. This wash-
ing operation can remove dirt and the like to cleanly wash
the "bottom" and the like. However, during this washing,
dirt and the like may attach to the surface of the washing
nozzle.
[0020] Thus, when the washing nozzle is retracted, it
is desirable to perform "nozzle body cleaning" for clean-
ing the outer peripheral surface of the washing nozzle by
squirting wash water in the nozzle cleaning chamber 500.
According to this embodiment, the second cylinder 300,
the first cylinder 200, and the nozzle head 100 can be
passed through the nozzle cleaning chamber 500 in this
order while being cleaned therein. That is, the outer pe-
ripheral surface of these movable portions that have been
exposed outside in the extended state can be entirely
and evenly cleaned. Consequently, the washing nozzle
can be always kept clean, and the sanitary washing toilet
seat device can be maintained in a sanitarily desirable
condition. Furthermore, it is possible to reduce trouble to
clean the washing nozzle, and prevent malfunction, fail-
ure and the like of the washing nozzle due to any attached
dirt.
[0021] FIG. 3 is a schematic view illustrating the struc-
ture of the nozzle cleaning chamber. More specifically,
FIG. 3A is a vertical cross-sectional view of the nozzle
cleaning chamber 500 and its neighborhood in the
housed state of the washing nozzle, FIG. 3B is a cross-
sectional view taken along line A-A thereof, and FIG. 3C
is a front view as viewed from direction B thereof.
[0022] The nozzle cleaning chamber 500 of this exam-
ple is shaped like a box with the bottom opened. A water
channel 510 is connected to the nozzle cleaning chamber

500 and allows wash water W to be squirted from a water
channel opening 520 into the nozzle cleaning chamber
500. Furthermore, through holes 530, 540 with the bot-
tom opened are provided in the rear and front side face
of the nozzle cleaning chamber 500, respectively. As de-
scribed above with reference to FIG. 2, the washing noz-
zle sequentially retracts through these through holes 530,
540, and at this time, its outer peripheral surface is evenly
cleaned with wash water W squirted from the water chan-
nel opening 520. The wash water W that has cleaned the
washing nozzle falls downward and is ejected to the bowl
portion (not shown) of the toilet bowl.
[0023] In this example, in the housed state of the wash-
ing nozzle as shown in FIGS. 2D and 3, the tip of the
second cylinder 300 nearly occludes the rear through
hole 530 by passing therethrough. Furthermore, also in
the advanced/retracted state or the extended state of the
washing nozzle as shown in FIGS. 2A to 2C, the through
hole 530 is always occluded by the second cylinder 300.
Here, the gap between the through hole 530 and the sec-
ond cylinder 300 can be sufficiently narrowed in consid-
eration of the machining accuracy and assembling accu-
racy of components and the margin for rattling motion.
[0024] In this manner, when "nozzle body cleaning" is
performed in the nozzle cleaning chamber 500, wash wa-
ter W squirted from the water discharge port 520 can be
prevented from spattering through the through hole 530
toward the base 700. As described later in detail, the
body of the sanitary washing toilet seat device includes
electrical components and other various components,
and hence spattering of wash water W needs to be min-
imized. In this regard, in this example, the rear through
hole 530 of the nozzle cleaning chamber 500 is always
nearly occluded by the second cylinder 300. This can
maximally prevent wash water W from spattering into the
body of the sanitary washing toilet seat device and realize
a sanitary washing toilet seat device with high reliability.
Furthermore, as illustrated in FIG. 3A, this example al-
lows wash water W to be squirted forward from the water
discharge port 520. This reduces the momentum of water
toward the rear through hole 530, and can further prevent
wash water W from spattering through the through hole
530 to the device body.
[0025] FIGS. 4A and 4B show variations of the nozzle
cleaning chamber 500, both corresponding to the cross
section taken along line A-A of FIG. 3A.
[0026] The variation shown in FIG. 4A includes two
water discharge ports 522, 524. Thus, wash water W is
squirted from a plurality of directions to the washing noz-
zle to perform "nozzle body cleaning", and thereby dirt
can be removed more evenly and reliably.
[0027] On the other hand, the example shown in FIG.
4B includes a water discharge port 526 which expands
toward the outer periphery of the washing nozzle in a
flattened shape. Thus, wash water W is squirted from
such an expanding water discharge port 526 to perform
"nozzle body cleaning", and thereby a wide area of the
washing nozzle can be evenly cleaned.
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[0028] It is noted that the invention is not limited to
these examples and variations, but they can be combined
with each other. Furthermore, the invention also encom-
passes further variations in the number, shape, and lay-
out of water discharge ports. Moreover, the shape of the
nozzle cleaning chamber 500 also encompasses, for ex-
ample, the shape of only part of the bottom opened and
the shape with no opening at the bottom, besides the
shape with the bottom entirely opened.
[0029] It is noted that, as shown in FIGS. 1, 3B, and
3C, in the examples with the rear through hole of the
nozzle cleaning chamber 500 opened at the bottom, the
gap between the bottom of this through hole and the sec-
ond cylinder 300 is preferably occluded by the base 700
to prevent wash water W from spattering.
[0030] The washing nozzle portion provided in the san-
itary washing toilet seat device of this embodiment will
now be described in more detail with reference to exam-
ples.
[0031] FIG. 5 is a partial cutaway perspective view il-
lustrating the structure of a driving portion 600 of the
washing nozzle portion of an example of the invention.
[0032] A flexible rack 610 is used to advance/retract
the washing nozzle. The flexible rack 610 is made of a
flexible resin, and at least one side surface thereof is
provided with a corrugation to be engaged with a gear.
By embedding a metal cable in the flexible rack 610,
buckling due to longitudinal compression can be prevent-
ed, and tensile strength can be increased. Such a cable
can illustratively be a cable in which a plurality of metallic
wires are stranded together.
[0033] The flexible rack 610 is supported along a guide
portion 612 provided in the base 700 so as to be longi-
tudinally slidable in the sanitary washing toilet seat device
800, and its tip is fixed to the nozzle head 100. Further-
more, the base 700 is provided with a driving unit 620,
which can suitably decelerate the driving output of a mo-
tor 622 for output to the gear 624. The flexible rack 610,
which is engaged with the gear 624, converts the rotary
driving force of the gear 624 to a linear driving force to
move the nozzle head 100.
[0034] Furthermore, a disengaging portion 630 is pro-
vided near the basal portion of the washing nozzle.
[0035] FIG. 6 is a schematic view illustrating the posi-
tional relationship between the disengaging portion 630
and the flexible rack 610, in which FIG. 6A is a partial
plan view as viewed from above, and FIG. 6B is a side
view as viewed from direction A of FIG. 6A.
[0036] As seen from these figures, the disengaging
portion 630 can be made of a pair of wedge-shaped mem-
bers provided on both sides of the flexible rack 610. The
disengaging portion 630 is fixed with respect to the base
700, and the flexible rack 610 is slidable in the direction
of arrow B by the driving force from the gear 624.
[0037] FIG. 7 is a schematic cross-sectional view
showing the housed state of the washing nozzle in this
example.
[0038] FIG. 8 is a schematic partial cross-sectional

view showing the extended state of this washing nozzle.
It is noted that FIGS. 7 and 8 are both schematic partial
cross-sectional views of the washing nozzle as viewed
from above.
[0039] The flexible rack 610 is fixed to the base end of
the nozzle head 100. A stopper 120 protruding toward
the periphery is provided at the base end of the nozzle
head 100. On the other hand, a slider 210 is provided
inside the tip portion of the first cylinder 200, and a stopper
220 protruding toward the periphery is provided at the
base end of the first cylinder 200. The nozzle head 100
abuts the inner peripheral surface of the slider 210 and
is slidably supported thereby. When the nozzle head 100
advances, its stopper 120 abuts the slider 210 of the first
cylinder 200, and the stroke end is determined.
[0040] Furthermore, a slider 310 is provided also inside
the tip portion of the second cylinder 300, and a stopper
320 protruding toward the periphery is provided at the
base end of the second cylinder 300. The first cylinder
200 abuts the inner peripheral surface of the slider 310
and is slidably supported thereby. When the first cylinder
200 advances, the stopper 220 abuts the slider 310 of
the second cylinder 300, and its stroke end is determined.
[0041] Furthermore, a slider 410 is provided inside the
tip portion of the third cylinder 400 and slidably supports
the second cylinder 300. When the second cylinder 300
advances, the stopper 320 abuts the slider 410 of the
third cylinder 400, and its stroke end is determined. Al-
ternatively, it is also possible to use a structure in which
the base 700 itself slidably supports the second cylinder
300 without providing the third cylinder 400.
[0042] As described later in detail, the body of the noz-
zle head 100 and the first and second cylinder 200, 300
can be made of metal such as stainless steel or alumi-
num, and the sliders 210, 310, 410 can be made of resin
such as PET (polyethylene terephthalate). This enables
smooth sliding while blocking entry of water from outside.
Alternatively, the body of the nozzle head 100 can illus-
tratively be formed from resin or the like.
[0043] On the other hand, engaging mechanisms 230,
330 for engaging with the flexible rack 610 are provided
at the base end of the first and second cylinder 200, 300,
respectively.
[0044] FIG. 9 is a schematic view illustrating the struc-
ture of the engaging mechanism 330, in which FIG. 9A
is a front view as viewed from its nozzle tip side, FIG. 9B
is a cross-sectional view taken along line A-A of FIG. 9A,
and FIG. 9C is a cross-sectional view taken along line B-
B of FIG. 9A.
[0045] The engaging mechanism 330 has a frame 331
illustratively made of resin. The frame 331 can be formed
integrally with the stopper 320, or can be formed sepa-
rately. The frame 331 is provided with a first through hole
332 and a second through hole 334. The first through
hole 332 can be used as a path for passing a water supply
tube 180 and an electrical wire harness 190. The tube
180 supplies wash water W to the nozzle head 100. The
electrical wire harness 190 supplies a driving signal for
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switching water paths, adjusting the momentum of water
and the like. The structure of the nozzle head 100 is de-
scribed later in detail with reference to examples.
[0046] On the other hand, the second through hole 334
is provided with a latch 350 supported by a coil spring
340. The latch 350 is biased in the direction of arrow S
in FIG. 9B and serves to engage with a depression of the
corrugation provided on the flexible rack 610 and transmit
its driving force to the second cylinder 300. By the action
of the disengaging portion 630, the latch 350 is detached
and disengaged from the flexible rack 610.
[0047] The engaging mechanism 230 provided in the
first cylinder 200 has a similar structure.
[0048] The frictional force acting between the latch 250
of the engaging mechanism 230 and the disengaging
portion 630 is configured to be larger than the frictional
force produced between the first cylinder 200 and the
second cylinder 300. The frictional force acting between
the latch 350 of the engaging mechanism 330 and the
disengaging portion 630 is configured to be larger than
the frictional force produced between the second cylinder
300 and the third cylinder 400 (or the base 700).
[0049] Furthermore, the engaging force between the
latch 250 of the engaging mechanism 230 and the flexible
rack 610 is configured to be larger than the frictional force
acting between the nozzle head 100 and the first cylinder
200, between the first cylinder 200 and the second cyl-
inder 300, and between the second cylinder 300 and the
third cylinder 400 (or the base 700).
[0050] This configuration of the relationship between
the engaging force of the engaging mechanisms 230,
330 and the frictional force of the washing nozzle allows
the washing nozzle to advance sequentially from the noz-
zle head 100. When the washing nozzle retracts, the noz-
zle head 100, the first cylinder 200, and the second cyl-
inder 300 are integrally interlocked until the latches 250,
350 are disengaged from the flexible rack 610. Hence,
the washing nozzle retracts sequentially from the outer
cylinder (second cylinder 300).
[0051] It is noted that, as shown by arrow L in FIGS. 6
and 9, the disengaging portion 630 configured not to pro-
trude outside the flexible rack 610 can avoid the problem
of the disengaging portion 630 otherwise abutting the
frame 331 and interfering with its advancing/retracting
motion.
[0052] Next, the advancing and retracting motion of
the washing nozzle of this example is described.
[0053] FIGS. 10 and 11 are schematic views for de-
scribing the advancing motion of the washing nozzle of
this example. FIG. 10A shows the completely housed
state of the washing nozzle. In this state, the nozzle head
100, the first cylinder 200, and the second cylinder 300
are each retracted toward the base end, and the stoppers
120, 220, 320 abut each other. Furthermore, in this state,
the latches 250, 350 of the first and second cylinder are
mounted on the disengaging portion 630 and are de-
tached and disengaged from the flexible rack 610.
[0054] At this time, the tip portion of the nozzle head

100 protrudes from the first cylinder 200 and is housed
in the nozzle cleaning chamber 500.
[0055] In this housed state of the washing nozzle, when
a user manipulates a washing switch provided on the
sanitary washing toilet seat device or on a remote con-
troller for controlling it, the operation for washing the "bot-
tom" and the like is started.
[0056] At this time, first, with the washing nozzle re-
maining in the housed state as shown in FIG. 10A, "noz-
zle precleaning" for discharging water from the water dis-
charge port 150 of the nozzle head can be performed.
This is the process for previously ejecting cold water that
is left in the water flow path from the warm water source
to the nozzle head 100 provided in the sanitary washing
toilet seat device, and for allowing water at an optimum
temperature to be immediately squirted to the "bottom"
and the like of the user. Furthermore, previously squirting
water can also prevent clogging of the water discharge
port 150 of the nozzle head 100. In the case where the
nozzle head 100 has a plurality of water discharge ports
150, water can be discharged from all the water discharge
ports.
[0057] It is noted that such "nozzle precleaning" is per-
formed in the nozzle cleaning chamber 500. Hence, the
discharged water does not spatter outside, but the water
squirted from the water discharge port 150 flows out of
the opening at the bottom of the nozzle cleaning chamber
500 and is ejected to the bowl portion of the toilet bowl.
[0058] After the "nozzle precleaning" is finished, the
washing nozzle is advanced while performing "nozzle
body cleaning". That is, wash water W is squirted from
the water discharge port 420 provided in the nozzle clean-
ing chamber 500 (see FIG. 3).
[0059] Furthermore, to advance the washing nozzle,
the flexible rack 610 is pushed in the direction of arrow
F. Then, first, as shown in FIG. 10B, the nozzle head 100
advances. The magnitude relationship of frictional forces
acting between the nozzle head 100 and the first to third
cylinder 200, 300, 400 can be suitably adjusted so that,
at this time, only the nozzle head 100 advances while
the first and second cylinder is held still. That is, in a
suitable configuration, the frictional force acting between
the first cylinder 200 and the nozzle head 100 is smaller
than the frictional force acting between the first to third
cylinder 200, 300, 400.
[0060] Thus, by first advancing only the nozzle head
100, its outer peripheral surface can be entirely and even-
ly cleaned in the nozzle cleaning chamber 500.
[0061] As shown in FIG. 10B, when the nozzle head
100 advances to its stroke end and the stopper 120 abuts
the slider 210, the driving force of the flexible rack 610
is transmitted also to the first cylinder 200, which then
starts to advance. The magnitude relationship of frictional
forces acting between the first to third cylinder 200, 300,
400 can be suitably adjusted so that, also at this time,
only the first cylinder 200 advances while the second
cylinder is held still. That is, in a suitable configuration,
the frictional force acting between the first cylinder 200
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and the second cylinder 300 is smaller than the frictional
force acting between the second cylinder 300 and the
third cylinder 400.
[0062] When the first cylinder 200 advances to the po-
sition shown in FIG. 10C, the latch 250 is detached from
the disengaging portion 630 and engaged with the flex-
ible rack 610 by the biasing force of the coil spring 240.
[0063] FIG. 12 is a partial enlarged cross-sectional
view illustrating the change in the engagement state as-
sociated with the motion of the first cylinder 200.
[0064] As shown in FIG. 12A, in the housed state of
the first cylinder 200, the latch 250 of the engaging mech-
anism 230 is mounted on the disengaging portion 630,
and detached and disengaged from the flexible rack 610.
[0065] When the first cylinder 200 advances, as shown
in FIG. 12B, the latch 250 descends along the wedge-
shaped slope of the disengaging portion 630 and engag-
es with a depression of the flexible rack 610. Subsequent-
ly, the first cylinder 200 continues to advance as shown
in FIG. 12C under the action of both the driving force
through the nozzle head 100 and the driving force through
the latch 250.
[0066] Thus, by advancing the first cylinder 200 sub-
sequent to the nozzle head 100, the outer peripheral sur-
face of the first cylinder 200 can also be entirely and
evenly cleaned in the nozzle cleaning chamber 500.
[0067] As shown in FIG. 11A, when the first cylinder
200 advances to the stroke end, the stopper 220 abuts
the slider 310, and the driving force of the flexible rack
610 is transmitted also to the second cylinder 300, which
then starts to advance. When the second cylinder 300
advances to the position shown in FIG. 11B, the latch
350 provided in the engaging mechanism 330 engages
with the flexible rack 610. The second cylinder 300 further
advances by the driving force of the flexible rack 610 and
extends to the state shown in FIG. 11C. Subsequently,
water can be squirted from the water discharge port 150
of the nozzle head 100 to wash the "bottom" and the like.
[0068] Thus, by advancing the second cylinder 300
subsequent to the first cylinder 200, the outer peripheral
surface of the second cylinder 300 can also be evenly
cleaned in the nozzle cleaning chamber 500.
[0069] It is noted that FIG. 11C illustratively shows the
state of the washing nozzle advanced to the normal po-
sition for washing the "bottom", which is slightly shorter
than the state of the washing nozzle advanced to the
stroke end as illustratively shown in FIG. 2A. In this ex-
ample, while performing "nozzle body cleaning", the
washing nozzle can thus be advanced to the normal po-
sition for washing the "bottom" and the like, and then
immediately start to wash the "bottom" and the like. Al-
ternatively, while performing "nozzle body cleaning", the
washing nozzle can be advanced to the maximum stroke
end (e.g., the state of FIG. 2A) to clean its entirety, and
then retracted to the normal position (e.g., the state of
FIG. 11 C) to start to wash the "bottom" and the like.
[0070] As described above, in this example, the driving
force of the flexible rack 610 can be applied to the nozzle

head 100 and transmitted to the cylinders through the
stoppers 120, 220 to advance the washing nozzle. Fur-
thermore, the flexible rack 610 has a structure in which
a metallic cable is sheathed with resin, and can prevent
its flexure and buckling. Consequently, the amount of
advancement of the washing nozzle can be precisely
controlled even if it is a multistage nozzle.
[0071] If the flexible rack 610 advances/retracts only
linearly, a thick-diameter wire can be used. However, be-
cause the depth of the sanitary washing device body 800
is shorter than the advancement length of the multistage
washing nozzle, the flexible rack 610 for advancing/re-
tracting the washing nozzle needs to be bent at the guide
portion 612 and housed in the sanitary washing toilet seat
device body 800. Hence, as in this example, a cable re-
sistant to bending is preferably used.
[0072] Furthermore, the engaging mechanisms 230,
330 are provided at the base end of the first and second
cylinder 200, 300, which are advanced with the latches
250, 350 being engaged with the flexible rack 610. Thus,
flexure and buckling of the flexible rack 610 can be pre-
vented almost completely. More specifically, without a
guide or support provided along the path from the guide
portion 612 (see FIG. 5) to the fixing portion of the nozzle
head 100, the flexible rack 610 may be bent or buckled
in the washing nozzle when it is pushed. In contrast, in
this example, the engaging mechanisms 230, 330 are
provided, and the flexible rack 610 can be pushed with
the latches 250, 350 being engaged with the flexible rack
610. Consequently, flexure and buckling of the flexible
rack 610 can be prevented almost completely, and the
amount of advancement of the washing nozzle can be
controlled more precisely by the amount of rotation of the
gear 624 (see FIG. 5).
[0073] Moreover, the flexible rack 610 has a thin diam-
eter, and is supported so as to be longitudinally slidable
in the sanitary washing toilet seat device 800. Hence, it
is possible to reduce the space for housing the mecha-
nism for advancing/retracting the washing nozzle in the
sanitary washing device 800.
[0074] Furthermore, according to this example, the
washing nozzle is advanced in the order of the nozzle
head 100, the first cylinder 200, and the second cylinder
300. Thus, the outer periphery of these movable portions
can be entirely and evenly cleaned. Consequently, the
"bottom" and the like can be washed with the washing
nozzle in a clean and sanitary condition. Furthermore,
prewetting the outer peripheral surface of the washing
nozzle has the additional effect of preventing attachment
of dirt and the like spattered during washing the "bottom"
and the like.
[0075] Next, the retracting motion of the washing noz-
zle in this example is described.
[0076] FIGS. 13 and 14 are schematic views for de-
scribing the retracting motion of the washing nozzle of
this example. FIG. 13A shows the completely extended
state of the washing nozzle.
[0077] In this state, the nozzle head 100, the first cyl-
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inder 200, and the second cylinder 300 are each ad-
vanced toward the tip, and the stoppers 120, 220, 320
abut the sliders 210, 310, 410. Furthermore, in this state,
the engaging mechanisms 230, 330 of the first and sec-
ond cylinder engage with the flexible rack 610. It is noted
that, instead of such a completely advanced state, the
washing nozzle can be located at a position for washing
the "bottom" and the like as described above with refer-
ence to FIG. 11C.
[0078] In this advanced state of the washing nozzle,
when the user finishes washing the "bottom" and the like
and manipulates a stop switch illustratively provided on
the remote controller, water discharge from the water dis-
charge port 150 of the nozzle head 100 is stopped, and
the retracting motion of the washing nozzle is started
while performing "nozzle body cleaning".
[0079] More specifically, first, wash water W is squirted
from the water discharge port 420 provided in the nozzle
cleaning chamber 500 (see FIG. 3).
[0080] Next, to start to retract the washing nozzle, the
flexible rack 610 is pulled back in the direction of arrow
F. Then, as shown in FIG. 13B, the second cylinder 300
starts to retract with the nozzle head 100 and the first
cylinder 200, and is housed in the third cylinder 400. At
this time, the second cylinder 300 is cleaned while pass-
ing through the nozzle cleaning chamber 500. That is,
the outer peripheral surface of the second cylinder 300
can be entirely and evenly cleaned in the nozzle cleaning
chamber 500.
[0081] As shown in FIG. 13B, when the second cylinder
300 retracts to the vicinity of its stroke end and the latch
350 of the engaging mechanism 330 abuts the disengag-
ing portion 630, it is disengaged from the flexible rack
610.
[0082] FIG. 15 is a partial enlarged cross-sectional
view illustrating the state change of the engaging mech-
anism 330 associated with the motion of the second cyl-
inder 300.
[0083] As shown in FIG. 15A, first, with the latch 350
of the engaging mechanism 330 being engaged with the
flexible rack 610, the second cylinder 300 retracts. Then,
as shown in FIG. 15B, when the latch 350 abuts the
wedge-shaped slope of the disengaging portion 630, an
effort to lift up the latch 350 occurs against the biasing
force of the coil spring 340. Consequently, the latch 350
is disengaged from the flexible rack 610, and the second
cylinder 300 stops retracting.
[0084] Subsequently, the flexible rack 610 still contin-
ues to be pulled back in the direction of arrow F. At this
time, the latch 350 idles on the corrugated surface of the
flexible rack 610 in accordance with the counterbalance
between the biasing force of the coil spring 340 and the
effort exerted by the disengaging portion 630. The bias-
ing force of the coil spring 340, the slope shape of the
disengaging portion 630, and the shape of the abutment
surface of the latch 350 can be suitably configured to
allow the latch 350 to smoothly idle in this state so that
an excessive braking force is not applied to the flexible

rack 610.
[0085] When the engaging mechanism 330 is thus dis-
engaged, the second cylinder 300 stops, and the first
cylinder 200 continues to retract with the nozzle head
100. At this time, the first cylinder 200 passes through
the nozzle cleaning chamber 500, and its outer peripheral
surface can be entirely and evenly cleaned in the nozzle
cleaning chamber 500.
[0086] As shown in FIG. 13C, when the first cylinder
200 retracts, the stopper 220 (or the engaging mecha-
nism 230) of the first cylinder 200 abuts the stopper 320
(or the engaging mechanism 330) of the second cylinder
300. By further retraction, the latch 350 of the engaging
mechanism 330 of the second cylinder 300 is pushed up
onto the disengaging portion 630. As shown in FIG. 14A,
when the latch 250 of the first cylinder 200 abuts the
wedge-shaped slope of the disengaging portion 630, it
is disengaged from the flexible rack 610 as described
above with reference to FIG. 15, and the first cylinder
200 stops. Subsequently, the flexible rack 610 is pulled
back in the direction of arrow F, and the latch 250 idles
on the corrugated surface of the flexible rack 610.
[0087] Also when the nozzle head 100 retracts after
the retraction of the first cylinder 200, the outer peripheral
surface of the nozzle head 100 can be entirely and evenly
cleaned in the nozzle cleaning chamber 500. Then, as
shown in FIG. 14B, the stopper 120 of the nozzle head
100 abuts the stopper 220 (or the engaging mechanism
230) of the first cylinder 200, and further retraction pushes
up the latch 250 onto the disengaging portion 630. Thus,
as shown in FIG. 14C, the washing nozzle is completely
housed when it retracts to the stroke end.
[0088] Subsequently, "nozzle postcleaning" can be
performed by suitably squirting water from the water dis-
charge port 150 at the tip portion of the nozzle head 100
housed in the nozzle cleaning chamber 500. This can
prevent clogging of the water discharge port 150, and
has the additional effect of thoroughly cleaning the tip
portion of the nozzle head 100 and the inside of the nozzle
cleaning chamber 500. In the case where the nozzle head
100 has a plurality of water discharge ports 150, water
can be discharged from all the water discharge ports 150
also during the "nozzle postcleaning".
[0089] As described above, in this example, the en-
gaging mechanisms 230, 330 and the disengaging por-
tion 630 allow the washing nozzle to retract in the order
of the second cylinder 300, the first cylinder 200, and the
nozzle head 100. Thus, the outer periphery of these mov-
able portions can be entirely and evenly cleaned in the
nozzle cleaning chamber 500. That is, when the multi-
stage washing nozzle retracts, "nozzle body cleaning"
can be performed effectively and reliably. Consequently,
even a multistage washing nozzle can be maintained in
a clean and sanitary condition. Thus, it is possible to save
the trouble of cleaning, and also prevent malfunction and
failure due to any attached dirt.
[0090] FIG. 16 is a schematic cross-sectional view
showing the retracting motion of a washing nozzle ac-
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cording to a variation of this embodiment. This variation
includes no disengaging portion 630. Even without the
disengaging portion 630, the retracting motion of the
washing nozzle can be performed in the order of the sec-
ond cylinder 300, the first cylinder 200, and the nozzle
head 100.
[0091] More specifically, in the extended state of the
washing nozzle as shown in FIG. 16A, each latch of the
engaging mechanism 230, 330 is engaged with a depres-
sion of the flexible rack 610. Hence, when the flexible
rack 610 is pulled back in the direction of arrow A from
this state, the nozzle head 100, the first cylinder 200, and
the second cylinder 300 all start to retract.
[0092] Next, as shown in FIG. 16B, when the second
cylinder 300 is completely retracted and abuts the stop-
per (not shown), the latch of its engaging mechanism 330
starts to idle on the corrugated surface of the flexible rack
610. On the other hand, the nozzle head 100 and the first
cylinder 200 further continue to retract.
[0093] Next, as shown in FIG. 16C, when the first cyl-
inder 200 is completely retracted and abuts the engaging
mechanism 330 (or the stopper 320) of the second cyl-
inder 300, the latch of its engaging mechanism 230 also
starts to idle on the corrugated surface of the flexible rack
610.
[0094] Next, when the flexible rack 610 is further pulled
back in the direction of arrow A, the nozzle head 100
retracts with the latch of the engaging mechanism 230
of the first cylinder 200 and the latch of the engaging
mechanism 330 of the second cylinder 300 both idling,
and the washing nozzle is completely housed as shown
in FIG. 16D.
[0095] As described above, even in the case without
the disengaging portion 630, the action of the latches of
the engaging mechanisms 230, 330 allows the washing
nozzle to be retracted in the order of the second cylinder
300, the first cylinder 200, and the nozzle head 100 while
passing through the nozzle cleaning chamber 500.
[0096] In this variation, when the washing nozzle is ad-
vanced, the second cylinder 300 first advances with the
first cylinder 200 and the nozzle head 100. Next, the first
cylinder 200 advances with the nozzle head 100 while
the latch of the engaging mechanism 330 idles on the
corrugated surface of the flexible rack 610. Subsequent-
ly, the nozzle head 100 advances while the latches of
the engaging mechanisms 230, 330 each idle on the cor-
rugated surface of the flexible rack 610.
[0097] Thus, even in the case where the washing noz-
zle advances, the washing nozzle can be kept clean if
the nozzle can be retracted in the order as illustrated in
FIG. 16 and sufficiently cleaned in the nozzle cleaning
chamber 500.
[0098] Next, another variation of this embodiment is
described.
[0099] FIG. 17 is a schematic cross-sectional view
showing a washing nozzle according to another variation
of this embodiment.
[0100] In this variation, instead of the engaging mech-

anisms, magnets and magnetic bodies are used to con-
trol the order of advancing/retracting the washing nozzle.
More specifically, a magnet 662 is provided near the base
end of the nozzle head 100. Likewise, magnets 664, 666
are provided also near the base end of the first cylinder
200 and the second cylinder 300.
[0101] On the other hand, a magnetic body 652 is pro-
vided near the tip portion of the first cylinder 200. Like-
wise, a magnetic body 654 is provided near the tip portion
of the second cylinder 300. Furthermore, a magnetic
body 656 is provided near the base end of the third cyl-
inder 400. These magnetic bodies 652, 654, 656 can be
made of ferromagnetic material such as cobalt or nickel
so as to be attracted to the magnets 662, 664, 666. It is
noted that the sliders 210, 310, 410 are omitted in FIG.
17 for convenience. However, these sliders can be
placed alternately with the magnetic bodies 652, 654,
656, or can be placed adjacently.
[0102] The order of advancing/retracting the washing
nozzle can be controlled by adjusting the relationship of
attractive/repulsive force acting between these magnets
and magnetic bodies. For example, in the housed state
of the washing nozzle as shown in FIG. 17A, a repulsive
force acts between the magnet 662 and the magnet 664,
a relatively weak attractive force acts between the mag-
net 664 and the magnet 666, and a relatively strong at-
tractive force acts between the magnet 666 and the mag-
netic body 656. Then, the washing nozzle can be ad-
vanced in a suitable order.
[0103] FIG. 18 is a schematic cross-sectional view for
describing the advancing motion of the washing nozzle
of this variation.
[0104] More specifically, in the state shown in FIG.
18A, a repulsive force acts between the magnet 662 and
the magnet 664, a weak attractive force acts between
the magnet 664 and the magnet 666, and a strong at-
tractive force acts between the magnet 666 and the mag-
netic body 656. Hence, when the flexible rack 610 is let
out in the direction of arrow F, the nozzle head 100 first
starts to advance by the repulsive force acting between
the magnet 662 and the magnet 664.
[0105] As shown in FIG. 18B, when the nozzle head
100 is completely advanced, its stopper 120 abuts the
first cylinder 200, and the driving force is transmitted
thereto. At this time, because the attractive force acting
between the magnet 664 and the magnet 666 is weaker
than the attractive force acting between the magnet 666
and the magnetic body 656, the second cylinder 300 re-
mains retracted, and only the first cylinder 200 starts to
advance.
[0106] Next, as shown in FIG. 18C, when the first cyl-
inder 200 is completely advanced, its stopper 220 abuts
the second cylinder 300, and the driving force is trans-
mitted thereto. Then, the second cylinder 300 overcomes
the attractive force acting between the magnet 666 and
the magnetic body 652 and starts to advance. Thus, as
shown in FIG. 18D, the washing nozzle is extended.
[0107] On the other hand, in this extended state of the
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washing nozzle, the washing nozzle can be retracted in
a suitable order by adjusting the relationship between
the attractive force acting between the magnet 662 and
the magnetic body 652 and the attractive force acting
between the magnet 664 and the magnetic body 654.
[0108] FIG. 19 is a schematic cross-sectional view for
describing the retracting motion of the washing nozzle of
this variation.
[0109] More specifically, in the extended state of the
washing nozzle as shown in FIG. 19A, adjustment is
made so that the attractive force acting between the mag-
net 662 and the magnetic body 652 is relatively large and
the attractive force acting between the magnet 664 and
the magnetic body 654 is relatively small. At this time,
the magnet 666 is scarcely affected by attractive and
repulsive force from either the magnet 664 or the mag-
netic body 656 because of the large distance.
[0110] In this state, when the flexible rack 610 is pulled
back in the direction of arrow A, the first cylinder 200 and
the second cylinder 300 start to retract with the nozzle
head 100 by the attractive force acting between the mag-
net 662 and the magnetic body 652 and the attractive
force acting between the magnet 664 and the magnetic
body 654.
[0111] Then, as shown in FIG. 19B, the second cylin-
der 300 abuts the stopper (not shown) of the third cylinder
400. At this time, because the attractive force acting be-
tween the magnet 662 and the magnetic body 652 is
relatively large, it overcomes the attractive force acting
between the magnet 664 and the magnetic body 654 and
separates them. Thus, the first cylinder 200 starts to re-
tract.
[0112] Next, as shown in FIG. 19C, when the first cyl-
inder 200 is retracted to the rear end, the nozzle head
100 starts to retract by overcoming the attractive force
acting between the magnet 662 and the magnetic body
652. Thus, as shown in FIG. 19D, the washing nozzle is
completely housed.
[0113] As described above, the washing nozzle can be
advanced and retracted in a prescribed order by suitably
placing magnets and magnetic bodies in the nozzle head
100 and the first to third cylinder 200, 300, 400.
[0114] It is noted that the layout of the magnets and
magnetic bodies and the relationship of attractive force
or repulsive force acting therebetween in this variation
are illustrative only. That is, the washing nozzle can be
advanced sequentially from its inner element if, in the
housed state of the washing nozzle, the effect of main-
taining its outer element in the housed state is relatively
large. For example, this variation is applicable if, in the
housed state of the washing nozzle, the force of main-
taining the second cylinder 300 in the housed state is the
largest, the force of maintaining the first cylinder 200 in
the housed state is smaller than that, and the force of
maintaining the nozzle head 100 in the housed state is
the smallest, or conversely, a force of advancing the noz-
zle head 100 acts thereon.
[0115] On the other hand, the washing nozzle can be

retracted from the extended state sequentially from its
outer element if the effect of maintaining its inner element
in the extended state is relatively large. For example, this
variation is applicable if, in the extended state of the
washing nozzle, the force of maintaining the nozzle head
100 in the extended state is the largest, the force of main-
taining the first cylinder 200 in the extended state is small-
er than that, and the force of maintaining the second cyl-
inder 300 in the extended state is the smallest, or con-
versely, a force of retracting the second cylinder 300 acts
thereon.
[0116] As described above, the washing nozzle can be
advanced and retracted in a prescribed order also by
using magnets and magnetic bodies and suitably adjust-
ing attractive/repulsive forces therebetween.
[0117] Next, the cylinder, slider, stopper and the like
that can be provided in this embodiment are described
in more detail with reference to examples.
[0118] FIG. 20 is a schematic view illustrating the
cross-sectional structure of the washing nozzle in the
housed state.
[0119] FIG. 21 is a partial cross-sectional view in the
vicinity of the tip of this washing nozzle.
[0120] FIG. 22 is a partial cross-sectional view in the
vicinity of the base end of this washing nozzle.
[0121] In this example, the nozzle head 100 and the
first to third cylinder 200, 300, 400 are made of a metallic
cylindrical body. However, the nozzle head 100 does not
necessarily need to be metallic, but can illustratively be
made of resin or the like.
[0122] If the nozzle head 100 and the first to third cyl-
inder 200, 300, 400 are made of metal, a sufficient me-
chanical strength is obtained even with a small wall thick-
ness. Hence, the increase in thickness of the nozzle por-
tion can be prevented even for the multistage nozzle.
Furthermore, the surface is resistant to flaws and defor-
mation, and smooth sliding motion can be maintained
even if the advancing/retracting motion is repeated for a
long time. A metal material such as stainless steel, and
aluminum with an alumite-treated surface, is advanta-
geous as a material of the washing nozzle of the sanitary
washing toilet seat device, also in regard to being resist-
ant to rust and capable of maintaining cleanliness for a
long time.
[0123] It is noted that the surface of the nozzle head
100 and the first and second cylinder 200, 300 can be
coated with a film or a cover layer. For example, coating
with a film made of resin provides resistance to dirt and
rust, and allows smooth sliding motion. A similar effect
can be expected by coating with a cover layer containing
ceramics or the like.
[0124] On the other hand, also in this example, the
nozzle head 100 and the first to third cylinder 200, 300,
400 are not in direct contact with each other, but are
slidable in abutment with and supported by generally
ring-shaped sliders 210, 310, 410 and stoppers 120, 220,
320 made of resin or the like. More specifically, the sliders
210, 310, 410 are provided inside the first to third cylinder
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200, 300, 400 near the tip thereof, respectively. The stop-
pers 120, 220, 320 are provided at the base end of the
nozzle head 100 and the first and second cylinder 200,
300 so as to protrude toward the periphery, respectively.
Hence, the nozzle head 100, for example, is slidably sup-
ported in abutment with the stopper 120 and the slider
210, and is not in direct contact with the first cylinder 200.
Likewise, the first cylinder 200 is slidably supported in
abutment with the stopper 220 and the slider 310, and is
not in direct contact with the second cylinder 300. The
second cylinder 300 is also not in direct contact with the
third cylinder 400, but is slidably supported in abutment
with the stopper 320 and the slider 410.
[0125] In the case where the nozzle head 100 and the
first to third cylinder 200, 300, 400 are made of metal,
sliding these members in direct contact with each other
results in a large sliding resistance and is likely to produce
flaws and unusual noise. To prevent this, if the gap be-
tween the members is excessively increased, water or
the like is likely to enter from outside.
[0126] In contrast, in this example, these metallic mem-
bers are not in direct contact with each other, but are
slidably supported by the sliders 210, 310, 410 and stop-
pers 120, 220, 320 made of resin or the like. Thus, it is
possible to decrease the sliding resistance, avoid flaws
and the like, and also prevent entry of water and the like
from outside.
[0127] Furthermore, the sliders 210, 310, 410 and the
stoppers 120, 220, 320 also serve to determine the stroke
end of the nozzle head 100 and the first and second cyl-
inder 200, 300. More specifically, in the housed state, as
shown in FIG. 4, the stoppers abut each other. That is,
the retraction limit of the nozzle head 100 and the first
and second cylinder 200, 300 is regulated by the stoppers
120, 220, 320.
[0128] Furthermore, as described below with refer-
ence to FIG. 8 and the like, when the nozzle head 100
and the first and second cylinder 200, 300 are advanced,
the sliders 210, 310, 410 abut the stoppers 120, 220,
320. That is, the advancement limit is regulated by the
sliders 210, 310, 410 and the stoppers 120, 220, 320.
[0129] On the other hand, in this example, a narrowed
portion T with its outer diameter narrowed in a generally
tapered configuration is provided near the tip of the first
to third cylinder 200, 300, 400, and a tucked portion C
folded toward the central axis is provided at the extreme
tip.
[0130] Such narrowed portions T and tucked portions
C can prevent entry of water and foreign matter from the
tip of these cylinders 200, 300, 400. Furthermore, if any
foreign matter or the like is attached to the outer wall of
the cylinder, it can be easily removed with the sliding
motion. Moreover, the washing nozzle can be smoothly
wiped so that cloth or the like is not caught at the tip of
the cylinder. Furthermore, there is no concern about in-
jury to hands and the like.
[0131] FIG. 23 is a schematic perspective view show-
ing an example slider provided in this example. That is,

this figure is a perspective view of the slider 210, 310,
410 as viewed from the tip side of the washing nozzle.
[0132] FIG. 24 is a schematic perspective view of the
stopper provided in this example. This figure is likewise
a perspective view of the stopper 120, 220, 320 as viewed
slightly from the tip side of the washing nozzle.
[0133] The slider 210, 310, 410 has an inner peripheral
wall 210S, 310S, 410S slidably abutting the nozzle head
100 or the cylinder 200, 300 provided inside the inner
peripheral wall 2105, 310S, 410S. It is noted that the
inner peripheral wall 210S, 310S, 410S can be partly
bulged inside so that the resulting apex slidably abuts
the nozzle head 100 or the cylinder 200, 300. This can
prevent the problem of the slider 210, 310, 410 sticking
to the nozzle head 100 or the cylinder 200, 300 due to
the solidification of calcium components and the like in
wash water.
[0134] On the other hand, the stopper 120, 220, 320
has, on its base end side, an extending portion 121, 221,
321 overhanging in the peripheral direction. The outer
peripheral wall 121S, 221S, 321S of this extending por-
tion 121, 221, 321 slidably abuts the cylinder 200, 300,
400 provided outside the outer peripheral wall 121S,
221S, 321S.
[0135] The material of the slider 210, 310, 410 can il-
lustratively be PET (polyethylene terephthalate). The
material of the stopper 120, 220, 320 can illustratively be
POM (polyoxymethylene/polyacetal resin) and the like.
These materials can be used to facilitate slidably and
abuttably supporting the nozzle head 100, cylinders 200,
300 and the like made of stainless steel.
[0136] Furthermore, the slider 210, 310, 410 is provid-
ed with a depression 212, 312, 412 opened toward the
base end of the washing nozzle. On the other hand, the
stopper 120, 220, 320 is provided with a projection 122,
222, 322 in which the extending portion 121, 221, 321
protrudes toward the tip of the washing nozzle. In the
extended state of the washing nozzle, the depression
212, 312, 412 of the slider can be engaged with the pro-
jection 122, 222, 322 of the stopper to prevent rotation
of the nozzle head 100 and the cylinders 200, 300, 400.
[0137] On the other hand, the extending portion 121,
221, 321 of the stopper 120, 220, 320 is provided with a
depression 124, 224, 324. As described below in detail,
this depression 124, 224, 324 engages with an engaging
thread formed on the cylinder provided outside the de-
pression 124, 224, 324 and serves to prevent rotation of
the washing nozzle in the housed state and during the
advancing/retracting motion.
[0138] FIG. 25 is a partially transparent perspective
view showing the layout of the first and second cylinder
200, 300 in the housed state. That is, this figure is a per-
spective view of these cylinders as viewed from the base
end side.
[0139] The first cylinder 200 placed inside is provided
with a stopper 220. The second cylinder 300 placed out-
side is provided with a slider 310. The first cylinder 200
is slidably supported in abutment with the slider 310 and
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the stopper 220.
[0140] Furthermore, the second cylinder 300 is provid-
ed with an engaging thread 304 in parallel to its sliding
direction. The engaging thread 304 protrudes toward the
central axis of the cylinder 300 and engages with the
depression 224 provided in the stopper 220. A similar
engaging thread is also provided on the first cylinder 200,
but not shown in FIG. 25 for simplicity.
[0141] The second cylinder 300 slides with the engag-
ing thread 304 engaged with the depression 224. Thus,
the engaging thread 304 provided on the second cylinder
300 can be engaged with the depression 224 provided
in the stopper 220 located inside to prevent rotation of
the cylinder 300 in the housed state and during the ad-
vancing/retracting motion. Consequently, deviation of
the direction of water discharge from the water discharge
port 150 provided in the nozzle head 100 is prevented,
and water can be discharged constantly in a given direc-
tion.
[0142] FIG. 26 is a partially transparent perspective
view showing the layout of the first and second cylinder
200, 300 in the extended state.
[0143] FIG. 27 is a partial enlarged view of FIG. 26.
These figures are perspective views of the cylinders as
viewed from the base end side.
[0144] In the state of the first cylinder 200 advanced
to its stroke end, the engaging thread 304 provided on
the second cylinder 300 is still engaged with the depres-
sion 224 provided in the stopper 220. Furthermore, the
depression 312 provided in the slider 310 engages with
the projection 222 provided in the stopper 220. Conse-
quently, relative rotation of these cylinders 200, 300 is
blocked more firmly.
[0145] Thus, in the extended state of the washing noz-
zle, its rotation is blocked more firmly. Hence, also during
cleaning the washing nozzle, for example, its rotation can
be prevented. More specifically, when the washing noz-
zle is cleaned, it may be wiped with cloth and the like in
the state advanced to the stroke end. At this time, the
washing nozzle may be subjected to a force in the rotation
direction. However, in this example, the engaging thread
304 is engaged with the depression 224, and further-
more, the depression 312 is engaged with the projection
222. Hence, rotation of the washing nozzle can be firmly
blocked. Consequently, even if the washing nozzle is
cleaned, deviation of the water discharge direction can
be prevented, and water can be discharged constantly
in a given direction.
[0146] The washing nozzle is cleaned when a user is
not seated on the toilet seat of the sanitary washing toilet
seat device. Furthermore, at that time, it is preferable that
the washing nozzle be completely extended. Hence, a
switch for cleaning the washing nozzle is desirably pro-
vided. Such a switch can be provided on the body of the
sanitary washing toilet seat device, or can be provided
on the remote controller of the sanitary washing toilet
seat device.
[0147] FIG. 28 is a schematic view illustrating the con-

trol panel of the remote controller of the sanitary washing
toilet seat device.
[0148] The remote controller of this example includes
a set of switches for controlling the operation of the warm
water washing toilet seat device, illustratively including
a bottom wash switch 951, a warm air dry switch 952,
and a stop switch 953. Furthermore, automatic flushing
of the flush toilet bowl with wash water is also available,
and a big flush switch 954 and a small flush switch 955
are provided. Moreover, a transmitter 958 based on an
infrared LED (light emitting diode) is provided so that a
signal is transmitted to the warm water washing toilet
seat device.
[0149] Cleaning of the washing nozzle is relatively less
frequent, and a special operation. Hence, it is suitable to
provide the switch therefor inside the lid.
[0150] FIG. 29 is a schematic view illustrating the set-
ting control panel inside the lid of the remote controller
950.
[0151] More specifically, the remote controller 950 of
this example includes various setting switches and the
like inside its front lid 960. It also includes a "nozzle clean"
switch 970 for cleaning the washing nozzle. When the
user manipulates the "nozzle clean" switch 970, the
washing nozzle is completely extended as shown in FIG.
1B even if the user is not seated on the toilet seat. At this
time, as described above with reference to FIGS. 26 and
27, the sliders 210, 310, 410 are engaged with the stop-
pers 120, 220, 320 to firmly block rotation of the washing
nozzle. Hence, even if the user wipes the washing nozzle
using cloth or paper with some force, rotation of the wash-
ing nozzle can be blocked. This can prevent deviation of
the water discharge direction and damage to the washing
nozzle and the mechanics provided therein.
[0152] Next, the motion of the multistage washing noz-
zle of this example is described.
[0153] FIG. 30 is a schematic partial cross-sectional
view showing the advancing motion of the washing noz-
zle. It is noted that FIG. 30 is a schematic view of the
washing nozzle as viewed from above.
[0154] The advancing motion of the multistage wash-
ing nozzle can be performed sequentially from the inner
element. More specifically, from the housed state of the
washing nozzle as shown in FIG. 30A, first, as shown in
FIG. 30B, the nozzle head 100 advances while passing
through the cleaning chamber 500. Next, as shown in
FIG. 30C, the first cylinder 200 advances while passing
through the nozzle cleaning chamber 500. Finally, the
second cylinder 300 advances while passing through the
nozzle cleaning chamber 500, resulting in the extended
state of the washing nozzle.
[0155] Thus, the washing nozzle is advanced from the
inner movable portion, which is sequentially passed
through the nozzle cleaning chamber 500. Hence, the
outer peripheral surface of the movable portions of the
nozzle can be entirely and evenly cleaned in the nozzle
cleaning chamber 500. More specifically, when the san-
itary washing toilet seat device is used, water is squirted
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to the "bottom" and the like of a user in the extended
state of the washing nozzle as shown in FIGS. 1B and
30D or in a similar state. This washing operation can
remove dirt and the like to cleanly wash the "bottom" and
the like.
[0156] Furthermore, according to this example, when
the washing nozzle advances to wash the "bottom" and
the like, the washing nozzle can be passed through the
nozzle cleaning chamber 500 in the order of the nozzle
head 100, the first cylinder 200, and the second cylinder
300 while being cleaned therein. Consequently, the outer
peripheral surface of the movable portions of the washing
nozzle exposed outside in the extended state can be en-
tirely and evenly cleaned. Consequently, the washing
nozzle can be always kept clean, and the sanitary wash-
ing toilet seat device can be maintained in a sanitarily
desirable condition. Furthermore, during washing the
"bottom" and the like, dirt and the like may be spattered
on the washing nozzle. However, according to this em-
bodiment, the outer peripheral surface of the washing
nozzle is entirely and evenly wetted in advance, and
hence is resistant to attachment of dirt and the like. Con-
sequently, the washing nozzle can be kept clean also
after use. Furthermore, it is possible to save trouble to
clean the washing nozzle, and prevent malfunction, fail-
ure and the like of the washing nozzle due to any attached
dirt. A similar effect is also achieved when the washing
nozzle is advanced for nozzle cleaning (see FIG. 29).
[0157] Furthermore, when the washing nozzle thus ad-
vances, the engaging thread (e.g., 304) provided on each
cylinder slides while being engaged with the holding de-
pression (e.g., 224) provided in the associated stopper.
Hence, rotation of these elements can be prevented.
Consequently, deviation of the water discharge direction
is eliminated, and a stable cleaning effect is achieved.
[0158] Next, the retracting motion of the washing noz-
zle of this example is described.
[0159] FIG. 31 is a schematic partial cross-sectional
view showing the retracting motion of the washing nozzle.
It is noted that FIG. 31 is also a schematic view of the
washing nozzle as viewed from above.
[0160] From the extended state of the washing nozzle
as shown in FIG. 31A, the second cylinder 300 first re-
tracts while interlocking with the nozzle head 100 and
the first cylinder 200 and passing through the nozzle
cleaning chamber 500, and is housed in the third cylinder
400 as shown in FIG. 31B. Next, the first cylinder 200
retracts while interlocking with the nozzle head 100 and
passing through the nozzle cleaning chamber 500, and
is housed in the second cylinder 300 as shown in FIG.
31C. Finally, the nozzle head 100 retracts while passing
through the nozzle cleaning chamber 500, and is housed
in the first cylinder 200 as shown in FIG. 31D.
[0161] Thus, in the retracting motion of the washing
nozzle, the washing nozzle is retracted and passed
through the nozzle cleaning chamber 500 sequentially
from the outer movable portion. Hence, the outer periph-
eral surface of the movable portions of the nozzle can be

entirely and evenly cleaned in the nozzle cleaning cham-
ber 500. More specifically, when water is squirted to wash
the "bottom" and the like of a user in the extended state
of the washing nozzle as shown in FIGS. 1B and 31A or
in a similar state, dirt and the like may attach to the surface
of the washing nozzle.
[0162] However, according to this embodiment, the
second cylinder 300, the first cylinder 200, and the nozzle
head 100 can be passed through the nozzle cleaning
chamber 500 in this order while undergoing "nozzle body
cleaning". That is, the outer peripheral surface of these
movable portions that have been exposed outside in the
extended state can be entirely and evenly cleaned. Con-
sequently, the washing nozzle can be always kept clean,
and the sanitary washing toilet seat device can be main-
tained in a sanitarily desirable condition. Furthermore, it
is possible to reduce trouble to clean the washing nozzle,
and prevent malfunction, failure and the like of the wash-
ing nozzle due to any attached dirt. A similar effect is also
achieved when the washing nozzle is advanced for noz-
zle cleaning (see FIG. 29).
[0163] Furthermore, also when the washing nozzle
thus retracts, the engaging thread (e.g., 304) provided
on each cylinder slides while being engaged with the
holding depression (e.g., 224) provided in the associated
stopper. Hence, rotation of these elements can be pre-
vented. Consequently, deviation of the water discharge
direction is eliminated, and a stable cleaning effect is
achieved.
[0164] Next, the water discharge mechanism of the
nozzle head 100 in this example is described.
[0165] FIGS. 32A and 32B are schematic cross-sec-
tional views illustrating two example internal structures
of the nozzle head 100 of this example.
[0166] A first water discharge port 150A, a second wa-
ter discharge port 150B, and a third water discharge port
150C are illustratively provided near the tip of the nozzle
head 100. These water discharge ports can be suitably
used for various purposes such as the normal "bottom
washing", the "bottom washing" of the "soft mode", and
"bidet washing". That is, the structure, opening diameter,
and water discharge direction of these water discharge
ports 150A-150C can be suitably adjusted to provide var-
ious water flows adapted to the user’s preference and
purpose.
[0167] These water discharge ports 150A-150C are
connected to a switching mechanism 160 through a water
flow path. The switching mechanism 160 includes a sta-
tor 162 and a rotor 164. The stator 162 is provided with
a plurality of water channel openings corresponding to
the number of water discharge ports, and the water chan-
nel openings illustratively supply water to the water dis-
charge port 150A through the water flow path 152. Al-
though only the water flow path 152 connected to the
water discharge port 150A is shown in FIG. 32, the water
flow paths 154, 156 led to the water discharge ports 150B,
150C are also in communication with the water channel
openings provided in the stator 162 through paths not
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shown, respectively.
[0168] On the other hand, the rotor 164 is provided
upstream of and adjacent to the stator 162. The rotor 164
is provided with one water channel opening 166. The
rotor 164 is connected to and rotated by the output shaft
172 of a motor 170 and serves to supply water through
the water channel opening 166 provided therein to one
of the plurality of water channel openings provided in the
stator 162. The water supplied from the water supply tube
180 (see FIG. 9) is supplied through a water channel 182
to a distribution chamber 184. The water introduced into
the distribution chamber 184 is guided to one of the first
to third water discharge port 150A-150C through the wa-
ter channel opening of the stator 162 selected by the
rotation of the rotor 164, and is discharged. Furthermore,
the degree of opening of the water channel opening of
the stator 162 can be varied by adjusting the rotation
angle of the rotor 164 to also control the amount of water.
[0169] On the other hand, a partition plate 174 is pro-
vided between the distribution chamber 184 and the mo-
tor 170, and a waterproof structure is formed with a Y-
packing 176. That is, the motor 170 side as viewed from
the partition plate 174 is in ambient atmosphere, and wa-
ter leakage into the motor 170 can be reliably prevented.
[0170] According to this example, the rotor 164 can be
suitably rotated to select one of the first to third water
discharge port 150A-150C and discharge water there-
from, and to adjust the water pressure (or the amount of
water) to a desired level.
[0171] Furthermore, according to this example, the
switching mechanism 160 and the motor 170 are incor-
porated in the nozzle head 100, and thereby the number
of water supply tubes 180 connected to the nozzle head
100 can be reduced to one. That is, the number of water
supply tubes 180 disposed in the washing nozzle can be
reduced to one. Consequently, the multistage washing
nozzle can be smoothly advanced/retracted without in-
terference with the water supply tube.
[0172] Here, comparison is made between the two ex-
amples shown in FIGS. 32A and 32B. In the example
shown in FIG. 32A, the water channel 182 is provided in
the upper portion of the nozzle head 100, whereas in the
example shown in FIG. 32B, the water channel 182 is
provided in the lower portion of the nozzle head 100.
[0173] Here, the flow path of water in the nozzle head
100 is described. In the example shown in FIG. 32A, the
water supplied through the water channel 182 flows
downward into the distribution chamber 184. Then, the
water passes through the water channel opening 166 of
the rotor and the water channel opening of the stator 162,
flows further downward in the water flow path 152, then
flows upward, and is ejected from the water discharge
port 150A.
[0174] Here, the water flow path 152 is directed once
downward in order to control the water flow and ejection
angle of the discharged water ejected from the water dis-
charge port 150A. That is, to control the water flow and
angle of the discharged water ejected from the water dis-

charge port 150A, the water flow path 152 is desirably
directed once downward to form a water path making
best use of the thickness along the height of the nozzle
head 100. However, it is difficult to form, at the bottom
of the nozzle head 100, all the plurality of water channel
openings provided in the stator 162. Hence, each of the
water flow paths extending from the water channel open-
ings provided in the stator 162 to the water discharge
ports 150A-150C needs to include a flow path directed
downward.
[0175] In the example shown in FIG. 32B, the water
supplied through the water channel 182 flows upward
into the distribution chamber 184. Then, the water passes
through the water channel opening 166 of the rotor and
the water channel opening of the stator 162, flows con-
versely downward in the water flow path 152, then flows
upward, and is ejected from the water discharge port
150A. That is, from the water channel 182, the water
flows once upward, and then flows conversely downward
in the water flow path 152. Thus, the direction of water
flow changes vertically in a crankshaft configuration.
However, such change of water flow in a crankshaft con-
figuration increases pressure loss, and the discharge
pressure of water from the water discharge port 150A is
likely to decrease.
[0176] In contrast, in the example shown in FIG. 32A,
the water supplied through the water channel 182 flows
downward into the distribution chamber 184. Then, the
water passes through the water channel opening 166 of
the rotor and the water channel opening of the stator 162,
flows further downward in the water flow path 152, then
flows upward, and is ejected from the water discharge
port 150A. That is, the water flow from the water channel
182 to the lowest point of the water flow path 156 is di-
rected generally downward, and the direction of water
flow does not change in a crankshaft configuration.
Hence, as compared with the example shown in FIG.
32B, the pressure loss is lower, and the discharge pres-
sure of the water from the water discharge port 150A can
be increased.
[0177] As described above, in consideration of the
pressure loss associated with the direction of water flow,
the water channel 182 placed in the upper portion of the
nozzle head 100 as shown in FIG. 32A is more favorable
than the water channel 182 placed in the lower portion
of the nozzle head 100 as shown in FIG. 32B. Hence,
the water supply tube 180 disposed inside the washing
nozzle is also more favorably placed in the upper portion
of the washing nozzle as illustrated in FIG. 9. That is, in
the washing nozzle, if the flexible rack 610 is provided
below and the water supply tube 180 is provided above,
then the effect of reducing the pressure loss of water flow
in the nozzle head 100 is achieved.
[0178] Next, the overall configuration of the sanitary
washing toilet seat device of this embodiment is de-
scribed.
[0179] FIG. 33 is a schematic view of a sanitary wash-
ing toilet seat device according to a first example of the
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invention as viewed from above.
[0180] More specifically, this sanitary washing toilet
seat device includes a sanitary washing toilet seat device
body 800 placed on a flat surface 900F at the rear top of
a sit-down toilet bowl 900. The sanitary washing toilet
seat device body 800 is provided with a toilet seat 810
and a toilet lid 820. Furthermore, a seating sensor 830
for detecting the presence of a user sitting on the toilet
seat 810 is suitably provided.
[0181] FIG. 34 is a schematic perspective view show-
ing the sanitary washing toilet seat device of this example
with the toilet seat 810 and the toilet lid 820 removed.
[0182] The sanitary washing toilet seat device body
800 of this example can squirt water and wash the "bot-
tom" and the like of a user sitting on the toilet seat 810,
and has the same features as those widely used under
the trade name of "Washlet" and the like. The sanitary
washing toilet seat device body 800 can be also provided
with other features such as a "warm air drying feature"
for drying the wet "bottom", a "toilet seat heating feature"
for warming the toilet seat 810, and a "deodorizing fea-
ture" for removing odors in the sit-down toilet bowl. Fur-
thermore, it can be also provided with an "automatic
opening/closing feature" for automatically opening the
toilet lid 820 upon detecting the approaching user and
automatically closing the toilet lid 820 when the user
leaves. These features can be executed/configured by
suitably manipulating a controller (not shown) provided
on the sanitary washing toilet seat device body 800, or
can be executed by manipulating a remote controller (not
shown) placed on the wall or the like of a toilet.
[0183] Furthermore, an "automatic flushing feature" for
flushing the sit-down toilet bowl 900 with wash water by
remote control can be added to the sanitary washing toilet
seat device body 800. This feature is based on a driving
mechanism for actuating the draining mechanism of a
low tank 920 and a flush valve. A signal for operating this
driving mechanism is outputted from the sanitary wash-
ing toilet seat device body 800 to automatically flush the
sit-down toilet bowl 900 with wash water.
[0184] In this example, the sanitary washing toilet seat
device body 800 is placed on the flat surface 900F at the
rear top of the flush sit-down toilet bowl 900, and its front
face 805 is curved along the shape of the opening of the
bowl 910 of the sit-down toilet bowl 900. Here, "rear"
refers to the side on which the low tank 920, the flush
valve and the like are typically placed as shown in FIG.
33, that is, the far side as viewed from the user in normal
use. Furthermore, an extending portion 800P extending
forward is provided on the left and right side of the curved
front face 805. Moreover, the curved front face 805 is
provided with an opening 807 through which the washing
nozzle for washing the "bottom" is to be passed. The
opening 807 is provided with a shutter plate 825, and the
washing nozzle is housed behind this shutter plate 825.
[0185] FIG. 35 is a schematic view showing a sanitary
washing toilet seat device of a second example of the
invention.

[0186] More specifically, in this example, the sanitary
washing toilet seat device body 800 has a linear front
edge, extending above the bowl 910 of the sit-down toilet
bowl 900 and partly covering it as shown by the dashed
line A. If the sanitary washing toilet seat device body 800
thus extends above the bowl 910, its backside is likely
to become dirty by "spatters" from the pooled water. Fur-
thermore, urine is likely to splash on the extended portion
during male urination.
[0187] In contrast, in the first example, as shown in
FIGS. 33 and 34, the sanitary washing toilet seat device
body 800 extends above the bowl 910 only slightly. Con-
sequently, it is unlikely to become dirty, and urine is un-
likely to splash thereon even during male urination. Fur-
thermore, it is possible to save trouble to detach the san-
itary washing toilet seat device body 800 from the sit-
down toilet bowl 900 at each cleaning time, and thus
cleaning is significantly facilitated. Moreover, a simple
and sleek appearance is achieved, providing users with
a feeling of cleanliness and sanitariness. Thus, it is pos-
sible to offer a toilet device with comfortable usage.
[0188] FIG. 36 is a transparent view illustrating the in-
ternal structure of the sanitary washing toilet seat device
body 800 of the first example.
[0189] More specifically, the washing nozzle described
above with reference to FIGS. 1 to 32 is provided near
the center of the sanitary washing toilet seat device body
800. A guiding pipe 612 for housing the flexible rack 610
is provided behind the washing nozzle. On the observers’
right of the washing nozzle is provided a warm air dryer
870, which can blow warm air to the "bottom" and the like
of a user through a reclosable shutter plate 804. Further
on the right side is provided a deodorizer 850. In this
example, part of the deodorizer 850 is housed so as to
protrude into the right extending portion 800P.
[0190] On the other hand, on the observers’ left of the
washing nozzle is provided a water channel system 860
for supplying warm water to the washing nozzle. This
water channel system 860 illustratively includes a valve
unit 862, a heat exchange unit 863, and a flow control
unit 864. A control board 880 is incorporated in front of
the water channel system 860. The control board 880
includes an electrical circuit for controlling various com-
ponents of the sanitary washing toilet seat device. By
placing the control board 880 above the water channel
system 860, a short circuit and electrical leakage can be
prevented in case of due condensation and unlikely water
leakage. Furthermore, by allowing the control board 880
to protrude into the left extending portion 800P, the limited
housing space can be effectively used.
[0191] In the housed state, the washing nozzle de-
scribed above with reference to FIGS. 1 to 32 is housed
behind the shutter plate 825. The shutter plate 825 is
normally biased by a spring (not shown) or the like, for
example, to a position with the opening 807 closed. When
the washing nozzle advances, the shutter plate 825 is
pushed by the washing nozzle and opens against the
biasing force. Alternatively, the shutter plate 825 can be
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opened/closed using an actuator or the like.
[0192] According to this example, the multistage de-
sign of the washing nozzle allows it, in the housed state,
to be compactly housed in the sanitary washing toilet
seat device body 800. On the other hand, after washing
the "bottom" and the like of a user, the surface of the
nozzle head 100 and the cylinders 200, 300 can be evenly
cleaned. In particular, in this example, the front face of
the sanitary washing toilet seat device body 800 does
not cover the bowl 910, but is provided so as to be gen-
erally continuous to or set back from (in the direction away
from the bowl 910) the curved sidewall of the opening of
the bowl 910. Hence, the depth of the sanitary washing
toilet seat device body 800 needs to be shortened. In this
regard, the washing nozzle of this example is illustratively
based on the three-stage structure, which allows it to be
compactly housed in the sanitary washing toilet seat de-
vice body 800 having a limited depth. Furthermore, the
three-stage design of the washing nozzle allows the wa-
ter discharge port at its tip to be advanced sufficiently far
from the front face 805 of the sanitary washing toilet seat
device body 800 and squirt wash water reliably to the
"bottom" and the like.
[0193] Furthermore, after use, the surface of the wash-
ing nozzle body can be evenly cleaned. Thus, it is pos-
sible to provide a sanitary washing toilet seat device
which is always kept clean, saves the trouble of cleaning,
and is resistant to malfunction, failure and the like.
[0194] In the foregoing, an example overall configura-
tion of the sanitary washing device of this embodiment
has been described.
[0195] Next, another variation of the washing nozzle
that can be used in this embodiment is described. In this
variation, the water supply tube connected to the nozzle
head 100 is bent and in pressure contact with the cylinder
inner wall or the stopper to produce a frictional force. This
can apply a driving force for retraction to the cylinders,
and each cylinder can be retracted in a prescribed order.
[0196] FIG. 37 is a schematic cross-sectional view for
conceptually describing the motion of the washing nozzle
of this variation. In this variation, one end of the water
supply tube 180 is connected to the nozzle head 100.
The water supplied through the water supply tube 180 is
discharged from the water discharge port 150 provided
in the nozzle head 100. The water supply tube 180 is
pulled out backward from the second cylinder 300 via
through holes 225, 325 of the stoppers 220, 320 provided
in the first and second cylinder, respectively, is folded
back forward (toward the nozzle head 100), and is con-
nected to a water supply terminal 186 fixed adjacent to
the base 700. It is noted that the water supply tube 180
is made of resin or other material having both flexibility
and elasticity, such as nylon.
[0197] It is noted that this variation does not include
the third cylinder 400 described above with reference to
FIG. 1 and the like. In contrast, a depression (not shown)
provided in the stopper 320 of the second cylinder 300
is fitted into a rail (not shown) provided on the base 700

so that the second cylinder 300 is slidably supported rel-
ative to the base 700.
[0198] From the extended state of the washing nozzle
as shown in FIG. 37A, when the flexible rack 610 is pulled
back in the direction of arrow A, the nozzle head 100 and
the water supply tube 180 connected thereto start to re-
tract. At this time, because the water supply tube 180 is
folded back behind the nozzle, its bending portion 180R
is subjected to a force to expand it outward. Hence, the
water supply tube 180 is in pressure contact with the
inner wall of the through hole 325 of the stopper 320 in
the direction of arrow S, producing a relatively large fric-
tional force between the water supply tube 180 and the
stopper 320. This frictional force allows the water supply
tube 180 to apply a driving force for retraction to the stop-
per 320. In the case where this frictional force is larger
than the frictional force produced between the second
cylinder 300 and the base 700, the second cylinder 300
also starts to retract interlocking with the retracting mo-
tion of the water supply tube 180. As introduced later with
reference to an example, according to the result of pro-
totyping by the inventor, the frictional force between the
water supply tube 180 and the stopper 320 was easily
made larger than the frictional force between the second
cylinder 300 and the base 700 by bending the water sup-
ply tube 180 as shown in FIG. 37.
[0199] Thus, the frictional force produced between the
water supply tube 180 and the stopper 320 is used to
apply a driving force for retraction to the second cylinder
300. The second cylinder 300 is retracted to its stroke
end as shown in FIG. 37B. At this time, the water supply
tube 180 is still bent, subjected to a force to expand it
outward. Hence, the water supply tube 180 is in pressure
contact with not only the stopper 320, but also the inner
wall of the through hole 225 of the stopper 220, in the
direction of arrow S.
[0200] When the flexible rack 610 is further pulled back
in this state, the water supply tube 180 retracts while
sliding on the inner wall of the through hole 325 of the
stopper 320 because the second cylinder 300 is re-
strained by the stroke end. The frictional force produced
between the water supply tube 180 and the inner wall of
the through hole 225 of the stopper 220 applies a driving
force for retraction to the stopper 220. In the case where
this frictional force is larger than the frictional force pro-
duced between the first cylinder 200 and the second cyl-
inder 300, the first cylinder 200 also retracts interlocking
with the retraction of the water supply tube 180. Also in
this case, according to the result of prototyping by the
inventor, the frictional force produced between the water
supply tube 180 and the stopper 220 was easily made
larger than the frictional force produced between the first
cylinder 200 and the second cylinder 300 by bending the
water supply tube 180.
[0201] When the first cylinder 200 is retracted to its
stroke end as shown in FIG. 37C, the water supply tube
180 retracts while sliding on each inner wall of the through
hole 225 of the stopper 220 and the through hole 325 of
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the stopper 320. Finally, as shown in FIG. 37D, the nozzle
head 100 is retracted, and the washing nozzle is com-
pletely housed.
[0202] As described above, according to this variation,
the water supply tube 180 passing through the washing
nozzle is bent to produce a frictional force between the
water supply tube 180 and the stoppers 320, 220 so that
the second cylinder 300, the first cylinder 200, and the
nozzle head 100 can be retracted in this order. Hence,
the outer periphery of these movable portions can be
entirely and evenly cleaned in the nozzle cleaning cham-
ber 500.
[0203] In this variation, the water supply tube 180 is in
slidable contact with the inner wall of the through holes
325, 225 of the stoppers 320, 220. However, alternative-
ly, the water supply tube 180 can be in slidable contact
with the inner wall of the first and second cylinder 200,
300.
[0204] Furthermore, in this variation, the water supply
tube 180 is bent. However, alternatively, a linear body
having both flexibility and elasticity can be connected to
the nozzle head 100, passed through the washing nozzle,
and bent outside. Such a linear body has the same effect
as the water supply tube 180 described with reference
to FIG. 37 and can be in slidable contact with the inner
wall of the stoppers 220, 320 or the first and second cyl-
inder 200, 300 to produce a suitable frictional force. Con-
sequently, the second cylinder 300, the first cylinder 200,
and the nozzle head 100 can be retracted in this order.
[0205] Furthermore, the number of water supply tubes
or linear bodies provided to produce such a frictional force
can be either one or more than one. As described below
with reference to an example, providing a plurality of wa-
ter supply tubes or linear bodies is advantageous in that
a larger frictional force is easily obtained.
[0206] Next, an example of the washing nozzle shown
in FIG. 37 is described.
[0207] FIGS. 38 and 39 are assembly views of the
washing nozzle of this example. More specifically, FIG.
38 shows the base 700 before the washing nozzle is in-
stalled thereon, and FIG. 39 shows the base 700 with
the washing nozzle installed thereon.
[0208] A flow control unit 864 is adjacently provided
beside the base 700 of the washing nozzle. The flow
control unit 864 includes a switching valve for switching
between the water supply path to the nozzle head 100
and the water supply path to the nozzle cleaning chamber
500 and adjusting the momentum of water, and a flow
path switching valve for switching the modes of water
discharge from the water discharge port of the nozzle
head 100. Furthermore, it can also include a pulsator for
providing pulsation to the momentum of the water dis-
charged from the nozzle head 100. In the example shown
in FIG. 38, the flow control unit includes three water sup-
ply terminals 186A, 186B, 186C, to which water supply
tubes 180A, 180B, 180C are connected, respectively.
The water supply terminal 186A supplies water to be dis-
charged for the normal "bottom washing". The water sup-

ply terminal 186B supplies water to be discharged for the
"bidet washing". The water supply terminal 186C sup-
plies water to be discharged for the "swirl washing". Here,
the "swirl washing" is a washing mode of producing a
swirling flow in a cavity formed in the nozzle head 100
and spirally discharging water from the tip of a rotator
rotated by the swirling flow. In the case where the pulsator
is also incorporated in the flow control unit 864, vibration
occurs. Hence, the base 700 and the flow control unit
864 are desirably installed inside the sanitary washing
device body 800 via antivibration rubber or the like.
[0209] On the other hand, rails 710 are provided on
both sides of the top of the base 700. As described later
in detail, these rails 700 are fitted into depressions of the
stopper 320 provided on the second cylinder 300 and
slidably support the second cylinder 300.
[0210] In this example, three water supply tubes 180A,
180B, 180C are bent and introduced into the washing
nozzle. These three water supply tubes are in slidable
contact with the stoppers of the washing nozzle, and
thereby the retracting motion as described above with
reference to FIG. 37 can be reliably performed.
[0211] FIGS. 40 and 41 are schematic views showing
the cross-sectional structure of the washing nozzle of this
example. More specifically, FIG. 40 shows the housed
state of the washing nozzle, and FIG. 41 shows the ad-
vanced state of the washing nozzle.
[0212] In this structure, the first cylinder 200 and the
nozzle head 100 are housed in this order in the second
cylinder 300. In the completely housed state of the wash-
ing nozzle, the tip portion of the nozzle head 100 is almost
housed in the nozzle cleaning chamber 500. A stopper
220 is provided at the rear end of the first cylinder 200,
and a stopper 320 is provided at the rear end of the sec-
ond cylinder 300.
[0213] FIG. 42 is a schematic view showing the rear
end of the nozzle head 100.
[0214] Water inlet terminals 130A, 130B, 130C for con-
necting the water supply tubes 180A, 180B, 180C, re-
spectively, are provided at the rear end of the nozzle
head 100. The water supply tube 180A is connected to
the water inlet terminal 130A, which is supplied with wash
water for the normal "bottom washing". The water supply
tube 180B is connected to the water inlet terminal 130B,
which is supplied with wash water for the "bidet washing".
The water supply tube 180C is connected to the water
inlet terminal 130C, which is supplied with wash water
for the "swirl washing".
[0215] FIGS. 43A and 43B are perspective views of
the stopper 220 of the first cylinder 200 as viewed from
two directions.
[0216] The stopper 220 is provided with four through
holes 225A, 225B, 225C, 225D. The water supply tube
180A is inserted into the through hole 225A. The water
supply tube 180B is inserted into the through hole 225B,
and the water supply tube 180C is inserted into the
through hole 225C. The flexible rack 610 is inserted into
the through hole 225D.
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[0217] The water supply tubes 180A-180C are in slid-
able contact with the inner wall of the through holes 225A-
225C, respectively, to produce a frictional force as de-
scribed above with reference to FIG. 37. Thus, the first
cylinder 200 can be retracted interlocking with the retrac-
tion of the water supply tubes 180A-180C.
[0218] FIGS. 44A and 44B are perspective views of
the stopper 320 of the second cylinder 300 as viewed
from two directions.
[0219] A notch 300S opened in the bending direction
of the water supply tubes 180A-180C is provided at the
rear end of the second cylinder 300. The stopper 320 is
provided around the notch 3005. The stopper 320 has a
single through hole 325. The three water supply tubes
180A-180C and the flexible rack 610 are all suitably in-
serted into this through hole 325. Of the three water sup-
ply tubes 180A-180C that are bent, the water supply
tubes 180A, 180B are particularly in slidable contact with
the inner wall of the through hole 325 to produce a fric-
tional force as described above with reference to FIG.
37. Thus, the second cylinder 300 can be retracted in-
terlocking with the retraction of the water supply tubes
180A, 180B.
[0220] Furthermore, a pair of opposed depressions
326 are provided in the lower portion of the stopper 320.
These depressions 326 are fitted into the rail 710 provid-
ed on the base 700 (see FIG. 38) to slidably support the
second cylinder 300.
[0221] FIG. 45 is a schematic view of the nozzle clean-
ing chamber 500 as viewed from the front.
[0222] FIG. 46 is a schematic view of the nozzle clean-
ing chamber 500 as viewed obliquely from above.
[0223] The nozzle cleaning chamber 500 in this exam-
ple is the same as that shown in FIGS. 1, 3, and 4 in
being opened at the bottom, but is different from that
shown in FIGS. 1, 3, and 4 in surrounding the entire pe-
riphery of the washing nozzle at the front. Furthermore,
supports 550 are provided on both the left and right side
of the nozzle cleaning chamber 500 near its tip.
[0224] FIG. 47 is a perspective view of the support 550.
[0225] The supports 550 can be attached to both sides
of the nozzle cleaning chamber 500 illustratively by snap
fitting. These supports 550 support the second cylinder
300 from both sides in the extended state of the washing
nozzle to serve to prevent horizontal wobbling. Further-
more, when pulsating water is discharged from the nozzle
head 100, for example, the washing nozzle may vibrate.
In such cases, the supports 550 made of an elastic body
such as rubber can absorb vibration to achieve an antiv-
ibration effect.
[0226] On the other hand, this example includes a pro-
tective wall 720 extending forward from the base 700.
The protective wall 720 occludes the rear of the opening
at the bottom of the nozzle cleaning chamber 500 and
serves to prevent wash water discharged in the nozzle
cleaning chamber 500 from spattering backward inside
the sanitary washing device body 800. Furthermore,
when urine or the like enters from the front of the nozzle

cleaning chamber 500, for example, the protective wall
720 can prevent the urine or the like from entering the
rear inside of the sanitary washing device body 800.
[0227] FIGS. 48 to 51 are schematic views showing
the retracting motion of the washing nozzle of this exam-
ple.
[0228] FIG. 48 shows the completely extended state
of the washing nozzle attached to a case plate 801 of the
sanitary washing device body 800. In this state, the three
water supply tubes 180A-180C connected respectively
to the three water supply terminals 186A-186C are great-
ly bent and pulled into the second cylinder 300. Of these
three water supply tubes, in particular, the water supply
tubes 180A, 180B located on the outside of the bending
portion are in strong pressure contact with the inner wall
of the through hole 325 of the stopper 320 of the second
cylinder 300 to produce a large frictional force. Hence,
when the flexible rack 610 is pulled back for the retracting
motion, the second cylinder 300 also starts to retract in-
terlocking with the retracting motion of the water supply
tubes 180A, 180B.
[0229] As the second cylinder 300 retracts, the abut-
ment condition between the inner wall of the through hole
325 of the stopper 320 and the water supply tubes 180A,
180B gradually changes. For example, the water supply
tubes 180A, 180B can be configured to scarcely abut the
inner wall of the through hole 325 of the stopper 320
when the second cylinder 300 is retracted to the stroke
end as shown in FIG. 49. In such a case, little frictional
force is produced between the water supply tubes 180A,
180B and the stopper 320. However, at this time, a fric-
tional force is produced between the water supply tubes
180A, 180B and the stopper 220 of the first cylinder 200,
and a driving force for retraction is propagated to the first
cylinder 200. When the first cylinder 200 is thus retracted,
the second cylinder 300 is also interlockingly retracted if
the frictional force between the second cylinder 300 and
the base 700 is smaller than the frictional force between
the first cylinder 200 and the second cylinder 300.
[0230] As shown in FIG. 49, when the second cylinder
300 is retracted to its stroke end, the water supply tubes
180A, 180B further continue to retract while sliding on
the inner wall of the through hole 325 of the stopper 320.
Also at this time, the water supply tubes 180A-180C are
greatly bent, and hence subjected to a force to expand
them outward. Thus, the water supply tubes 180A-180C
are in pressure contact with the inner wall of the through
holes 220A-220C (see FIG. 43) of the stopper 220 of the
first cylinder 200, respectively, to produce a frictional
force. In the case of the stopper 220, a frictional force is
produced in each of the three through holes 220A-220C.
Hence, a retracting force can be strongly applied to the
first cylinder 200 from the three water supply tubes 180A-
180C.
[0231] As shown in FIG. 50, when the first cylinder 200
is retracted to its stroke end, the water supply tubes 180A-
180C continue to retract while sliding on the inner wall
of the through holes of the stoppers 320, 220. Then, as
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shown in FIG. 51, the nozzle head 100 is retracted, and
the washing nozzle is completely housed.
[0232] As described above, the water supply tubes
180A-180C are bent and in slidable contact with the stop-
pers so that the second cylinder 300, the first cylinder
200, and the nozzle head 100 can be retracted in this
order.
[0233] It is noted that, even in the case where the fric-
tional force between the water supply tubes 180A-180C
and the stopper 320 is somewhat smaller, for example,
if the frictional force between the nozzle head 100 and
the first cylinder 200 and the frictional force between the
first cylinder 200 and the second cylinder 300 are larger
than the frictional force between the second cylinder 300
and the base 700, then the first cylinder 200 and the
second cylinder 300 can be retracted interlocking with
the retraction of the nozzle head 100. That is, in this ex-
ample, the magnitude relationship between the frictional
forces of such elements can also be used.
[0234] For example, the frictional force between the
nozzle head 100 and the first cylinder 200 and the fric-
tional force between the first cylinder 200 and the second
cylinder 300 are easily increased in the completely ex-
tended state of the washing nozzle. For example, as de-
scribed above with reference to FIGS. 26 and 27, in the
extended state, the depression of the slider can be en-
gaged with the projection of the stopper to obtain a
stronger frictional force. That is, when the washing nozzle
is retracted from the completely extended state like this,
it is easily retracted from the second cylinder 300 in turn.
Hence, for example, to retract the washing nozzle, if re-
traction is started after it is once completely extended,
retraction in the order of the second cylinder 300, the first
cylinder 200, and the nozzle head 100 may be performed
more easily.
[0235] The embodiment of the invention has been de-
scribed with reference to examples. However, the inven-
tion is not limited to these examples. For example, the
shape, structure, number, layout and the like of the nozzle
head and the cylinders can be modified, and such mod-
ifications are encompassed within the scope of the in-
vention as long as they are based on the spirit of the
invention. For example, it is possible to slide the third
cylinder 400 relative to the base 700 so that, when the
washing nozzle is advanced, the second cylinder 300 is
completely exposed from the nozzle cleaning chamber
500 in the advancing direction.
[0236] The features described above with reference to
FIGS. 1 to 36 can be combined with each other in any
way as long as technically feasible, and sanitary washing
toilet seat devices and toilet devices resulting from such
combinations are also encompassed within the scope of
the invention as long as they are within the scope of the
annexed claims.
[0237] Various elements included in the sanitary wash-
ing toilet seat device and the toilet device of the invention
such as the deodorizer, warm air dryer, seating sensor,
enclosure, remote controller, sit-down toilet bowl, and

low tank can be suitably modified in design by those
skilled in the art to similarly practice the invention and
achieve similar effects, and such modifications are also
encompassed within the scope of the annexed claims.
[0238] All the other sanitary washing toilet seat devices
and toilet devices, which can be implemented by those
skilled in the art through suitable design change to the
sanitary washing toilet seat device and the toilet device
described above as the embodiment of the invention, are
also similarly encompassed within the scope of the in-
vention as defined by the annexed claims.

Industrial Applicability

[0239] According to this invention, in a sanitary wash-
ing toilet seat device and a toilet device equipped there-
with, a multistage washing nozzle can be accurately ad-
vanced/retracted.

Claims

1. A sanitary washing toilet seat device comprising:

a nozzle head (100) having a water discharge
port (150);
a first cylinder (200) capable of housing at least
part of the nozzle head;
a second cylinder (300) capable of housing at
least part of the first cylinder characterised by
a water supply tube (180) passing through the
first cylinder and the second cylinder, and being
configured to supply water to the nozzle head;
and
a driver (620) configured to advance or retract
at least one of the nozzle head and the first and
second cylinder,
the driver including:

a flexible rack (610) with one end connected
to the nozzle head, the flexible rack includ-
ing a metal cable and a resin portion cover-
ing the cable;
a motor (622); and
a transmission mechanism (624) config-
ured to transmit rotation of the motor to the
flexible rack, the arrangement being such
that at least one of the nozzle head and the
first and second cylinder is advanced or re-
tracted in accordance with the rotation of
the motor.

2. The sanitary washing toilet seat device according to
claim 1, wherein
the nozzle head (100) includes a first stopper (120)
which abuts the first cylinder in its advanced state,
the first cylinder (200) includes a second stopper
which abuts the second cylinder in its advanced
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state;
the arrangement being such that when the nozzle
head and the first and second cylinder are advanced
from a retracted state,
the nozzle head advances when the transmission
mechanism transmits the rotation of the motor to the
flexible rack,
the nozzle head and the first cylinder interlockingly
advance when the first stopper abuts the first cylin-
der, and
the nozzle head and the first and second cylinder
interlockingly advance when the second stopper
abuts the second cylinder.

3. The sanitary washing toilet seat device according to
claim 1 or 2, further comprising:

a support which slidably supports the second
cylinder,
wherein the frictional force acting between the
first cylinder and the second cylinder is larger
than the frictional force acting between the noz-
zle head and the first cylinder, and
the frictional force acting between the second
cylinder and the support is larger than the fric-
tional force acting between the first cylinder and
the second cylinder.

4. The sanitary washing toilet seat device according to
claim 1, further comprising:

a first diaphragm provided inside the first cylin-
der and having at least two through holes; and
a second diaphragm provided inside the second
cylinder and having at least two through holes,
wherein the flexible rack (610) passes through
one of the two through holes of the first dia-
phragm and one of the two through holes of the
second diaphragm, and
the water supply tube (180) passes through an-
other of the two through holes of the first dia-
phragm and another of the two through holes of
the second diaphragm.

5. The sanitary washing toilet seat device according to
claim 1, further comprising:

a nozzle cleaning chamber (800) capable of
cleaning the nozzle head and the first and sec-
ond cylinder,
wherein the second cylinder, in its advanced
state, passes through the nozzle cleaning cham-
ber or is located on the advanced side of the
nozzle cleaning chamber, and
in retracting the nozzle head and the first and
second cylinder from the advanced state there-
of, the driver interlockingly retracts the nozzle
head and the first and second cylinder, then in-

terlockingly retracts the nozzle bead and the first
cylinder, and then further retracts the nozzle
head.

6. The sanitary washing toilet seat device according to
claim 5, wherein the driver (620) further includes:

a first controller configured to control the en-
gagement state between the first cylinder and
the flexible rack; and
a second controller configured to control the en-
gagement state between the second cylinder
and the flexible rack;
the arrangement being such that when the noz-
zle head and the first and second cylinder are
retracted from the advanced state thereof, the
nozzle head and the first and second cylinder
are retracted while the first controller engages
the first cylinder with the flexible rack and the
second controller engages the second cylinder
with the flexible rack, then the nozzle head and
the first cylinder are retracted while the first con-
troller engages the first cylinder with the flexible
rack and the second controller disengages the
second cylinder from the flexible rack, and then
the nozzle head is further retracted while the first
controller disengages the first cylinder from the
flexible rack.

7. The sanitary washing toilet seat device according to
claim 6, wherein the first controller includes an en-
gaging member biased to the flexible rack and a dis-
engaging member exerting an effort on the engaging
member in a direction away from the flexible rack.

8. The sanitary washing toilet seat device according to
claim 6, wherein, in the retracted state of the nozzle
head and the first and second cylinder, the tip portion
of the nozzle head protrudes from the first cylinder
and is housed in the nozzle cleaning chamber.

9. The sanitary washing toilet seat device according to
claim 6,
wherein one end of the water supply tube is connect-
ed to a water supply terminal provided outside the
first and second cylinder,
the other end of the water supply tube is connected
to the nozzle head through the first and second cyl-
inder, and
the water supply tube is in slidable contact with the
second cylinder so that at least part of the driving
force for interlockingly retracting the nozzle head and
the first and second cylinder is applied to the second
cylinder.

10. The sanitary washing toilet seat device according to
claim 1, further comprising:
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a first rear member provided at the rear of the
nozzle head;
a first front member provided at the front of the
first cylinder;
a second rear member provided at the rear of
the first cylinder; and
a second front member provided at the front of
the second cylinder, wherein, when the nozzle
head is advanced relative to the first cylinder,
the first rear member abuts and engages with
the first front member to restrain relative rotation
of the nozzle head with respect to the first cyl-
inder, and
when the first cylinder is advanced relative to
the second cylinder, the second rear member
abuts and engages with the second front mem-
ber to restrain relative rotation of the first cylinder
with respect to the second cylinder.

11. The sanitary washing toilet seat device according to
claim 10, further comprising:

a first switch operable to squirt water from the
water discharge port to wash part of a user’s
body; and
a second switch operable to clean at least part
of the nozzle head and the cylinders,
wherein, upon operation of the first switch, at
least one of the pairs of the front members and
the rear members to be engaged therewith is
not in engagement, and
upon operation of the second switch, all the pairs
of the front members and the rear members to
be engaged therewith are in engagement.

12. The sanitary washing toilet seat device according to
claim 10, wherein
each of the rear members has one of an engaging
depression and a projection,
each of the front members has the other of the en-
gaging depression and the projection, and
when the rear member abuts the front member, the
engaging depression engages with the projection.

13. The sanitary washing toilet seat device according to
claim 10, wherein
each of the cylinders has an engaging thread pro-
vided in parallel to the advancing direction,
each of the rear members has a holding depression,
and
the nozzle head and the cylinders advance and re-
tract while the holding depression provided on the
rear member thereof engages with the engaging
thread provided on the cylinder and being adjacent
to said holding depression.

14. A toilet device comprising:

a sit-down toilet bowl (900); and
the sanitary washing toilet seat device according
to one of claims 1 to 13.

Patentansprüche

1. Toilettensitzvorrichtung zur sanitären Waschung,
die Folgendes umfasst:

einen Düsenkopf (100), der eine Wasserauslas-
söffnung (150) hat,
einen ersten Zylinder (200), der dazu in der Lage
ist, wenigstens einen Teil des Düsenkopfes auf-
zunehmen,
einen zweiten Zylinder (300), der dazu in der
Lage ist, wenigstens einen Teil des ersten Zy-
linders aufzunehmen, gekennzeichnet durch
eine Wasserzufuhrröhre (180), die durch den
ersten Zylinder und den zweiten Zylinder hin-
durchgeht und dafür konfiguriert ist, dem Düsen-
kopf Wasser zuzuführen, und
einen Antrieb (620), der dafür konfiguriert ist,
wenigstens einen von dem Düsenkopf, dem ers-
ten Zylinder und dem zweiten Zylinder vorzu-
schieben oder zurückzuziehen,
wobei der Antrieb Folgendes einschließt:

eine flexible Zahnstange (610) mit einem
mit dem Düsenkopf verbundenen Ende,
wobei die flexible Zahnstange ein Metallka-
bel und einen das Kabel abdeckenden
Harzabschnitt einschließt,
einen Motor (622) und
einen Übertragungsmechanismus (624),
der dafür konfiguriert ist, eine Drehung des
Motors zu der flexiblen Zahnstange zu über-
tragen, wobei die Anordnung derart ist,
dass wenigstens einer von dem Düsenkopf
und dem ersten und dem zweiten Zylinder
in Übereinstimmung mit der Drehung des
Motors vorgeschoben oder zurückgezogen
wird.

2. Toilettensitzvorrichtung zur sanitären Waschung
nach Anspruch 1, wobei
der Düsenkopf (100) einen ersten Anschlag (120)
einschließt, der in dessen vorgeschobenem Zustand
an den ersten Zylinder anstößt,
der erste Zylinder (200) einen zweiten Anschlag ein-
schließt, der in dessen vorgeschobenem Zustand an
den zweiten Zylinder anstößt,
die Anordnung derart ist, dass, wenn der Düsenkopf
und der erste und der zweite Zylinder aus einem zu-
rückgezogenen Zustand vorgeschoben werden,
sich der Düsenkopf vorschiebt, wenn der Übertra-
gungsmechanismus die Drehung des Motors zu der
flexiblen Zahnstange überträgt,
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sich der Düsenkopf und der erste Zylinder ineinan-
dergreifend vorschieben, wenn der erste Anschlag
an den ersten Zylinder anstößt, und
sich der Düsenkopf und der erste und der zweite
Zylinder ineinandergreifend vorschieben, wenn der
zweite Anschlag an den zweiten Zylinder anstößt.

3. Toilettensitzvorrichtung zur sanitären Waschung
nach Anspruch 1, die ferner Folgendes umfasst:

eine Stütze, die den zweiten Zylinder verschieb-
bar stützt,
wobei die Reibungskraft, die zwischen dem ers-
ten Zylinder und dem zweiten Zylinder wirkt, grö-
ßer ist als die Reibungskraft, die zwischen dem
Düsenkopf und dem ersten Zylinder wirkt, und
die Reibungskraft, die zwischen dem zweiten
Zylinder und der Stütze wirkt, größer ist als die
Reibungskraft, die zwischen dem ersten Zylin-
der und dem zweiten Zylinder wirkt.

4. Toilettensitzvorrichtung zur sanitären Waschung
nach Anspruch 1, die ferner Folgendes umfasst:

eine erste Membran, die innerhalb des ersten
Zylinders bereitgestellt wird und wenigstens
zwei Durchgangslöcher hat,
eine zweite Membran, die innerhalb des zweiten
Zylinders bereitgestellt wird und wenigstens
zwei Durchgangslöcher hat,
wobei die flexible Zahnstange (610) durch eines
der zwei Durchgangslöcher der ersten Memb-
ran und eines der zwei Durchgangslöcher der
zweiten Membran hindurchgeht und
die Wasserzufuhrröhre (180) durch ein anderes
der zwei Durchgangslöcher der ersten Memb-
ran und ein anderes der zwei Durchgangslöcher
der zweiten Membran hindurchgeht.

5. Toilettensitzvorrichtung zur sanitären Waschung
nach Anspruch 1, die ferner Folgendes umfasst:

eine Düsenreinigungskammer (800), die dazu
in der Lage ist, den Düsenkopf und den ersten
und den zweiten Zylinder zu reinigen,
wobei der zweite Zylinder, in seinem vorgescho-
benen Zustand, durch die Düsenreinigungs-
kammer hindurchgeht oder auf der vorgescho-
benen Seite der Düsenreinigungskammer an-
geordnet ist und
beim Zurückziehen des Düsenkopfes und des
ersten und des zweiten Zylinders aus dem vor-
geschobenen Zustand derselben der Antrieb in-
einandergreifend den Düsenkopf und den ers-
ten und den zweiten Zylinder zurückzieht, da-
nach ineinandergreifend den Düsenkopf und
den ersten Zylinder zurückzieht und danach
weiter den Düsenkopf zurückzieht.

6. Toilettensitzvorrichtung zur sanitären Waschung
nach Anspruch 5, wobei der Antrieb (620) ferner Fol-
gendes einschließt:

ein erstes Steuergerät, das dafür konfiguriert ist,
den Eingriffszustand zwischen dem ersten Zy-
linder und der flexiblen Zahnstange zu steuern,
und
ein zweites Steuergerät, das dafür konfiguriert
ist, den Eingriffszustand zwischen dem zweiten
Zylinder und der flexiblen Zahnstange zu steu-
ern,
wobei die Anordnung derart ist, dass, wenn der
Düsenkopf und der erste und der zweite Zylinder
aus dem vorgeschobenen Zustand derselben
zurückgezogen werden, der Düsenkopf und der
erste und der zweite Zylinder zurückgezogen
werden, während das erste Steuergerät den
ersten Zylinder mit der flexiblen Zahnstange in
Eingriff bringt und das zweite Steuergerät den
zweiten Zylinder mit der flexiblen Zahnstange in
Eingriff bringt, danach der Düsenkopf und der
erste Zylinder zurückgezogen werden, während
das erste Steuergerät den ersten Zylinder mit
der flexiblen Zahnstange in Eingriff bringt und
das zweite Steuergerät den zweiten Zylinder
von der flexiblen Zahnstange ausrückt, und da-
nach der Düsenkopf weiter zurückgezogen wird,
während das erste Steuergerät den ersten Zy-
linder von der flexiblen Zahnstange ausrückt.

7. Toilettensitzvorrichtung zur sanitären Waschung
nach Anspruch 6, wobei das erste Steuergerät ein
Eingriffselement, das zu der flexiblen Zahnstange
vorgespannt ist, und ein Ausrückelement, das auf
das Eingriffselement eine Kraft in einer Richtung,
weg von der flexiblen Zahnstange, ausübt, ein-
schließt.

8. Toilettensitzvorrichtung zur sanitären Waschung
nach Anspruch 6, wobei, in dem zurückgezogenen
Zustand des Düsenkopfes und des ersten und des
zweiten Zylinders, ein Spitzenabschnitt des Düsen-
kopfes von dem ersten Zylinder aus vorspringt und
in der Düsenreinigungskammer aufgenommen wird.

9. Toilettensitzvorrichtung zur sanitären Waschung
nach Anspruch 6,
wobei das eine Ende der Wasserzufuhrröhre mit ei-
nem Wasserzufuhranschluss verbunden ist, der au-
ßerhalb des ersten und des zweiten Zylinders be-
reitgestellt wird,
das andere Ende der Wasserzufuhrröhre durch den
ersten und den zweiten Zylinder mit dem Düsenkopf
verbunden ist und
sich die Wasserzufuhrröhre in verschiebbarer Be-
rührung mit dem zweiten Zylinder befindet, so dass
wenigstens ein Teil der Antriebskraft zum ineinan-
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dergreifenden Zurückziehen des Düsenkopfes und
des ersten und des zweiten Zylinders auf den zwei-
ten Zylinder ausgeübt wird.

10. Toilettensitzvorrichtung zur sanitären Waschung
nach Anspruch 1, die ferner Folgendes umfasst:

ein erstes hinteres Element, das an der Rück-
seite des Düsenkopfes bereitgestellt wird,
ein erstes vorderes Element, das an der Vorder-
seite des ersten Zylinders bereitgestellt wird,
ein zweites hinteres Element, das an der Rück-
seite des ersten Zylinders bereitgestellt wird,
und
ein zweites vorderes Element, das an der Vor-
derseite des zweiten Zylinders bereitgestellt
wird,
wobei, wenn der Düsenkopf im Verhältnis zu
dem ersten Zylinder vorgeschoben wird, das
erste hintere Element an das erste vordere Ele-
ment anstößt und mit demselben ineinander-
greift, um eine relative Drehung des Düsenkop-
fes in Bezug auf den ersten Zylinder einzu-
schränken, und
wenn der erste Zylinder im Verhältnis zu dem
zweiten Zylinder vorgeschoben wird, das zweite
hintere Element an das zweite vordere Element
anstößt und mit demselben ineinandergreift, um
eine relative Drehung des ersten Zylinders in
Bezug auf den zweiten Zylinder einzuschrän-
ken.

11. Toilettensitzvorrichtung zur sanitären Waschung
nach Anspruch 10, die ferner Folgendes umfasst:

einen ersten Schalter, der betätigt werden kann,
um Wasser aus der Wasserauslassöffnung zu
spritzen, um einen Teil des Körpers eines Be-
nutzers zu waschen, und
einen zweiten Schalter, der betätigt werden
kann, um wenigstens einen Teil des Düsenkop-
fes und der Zylinder zu reinigen,
wobei auf eine Betätigung des ersten Schalters
hin, sich wenigstens eines von den Paaren der
vorderen Elemente und der mit denselben in
Eingriff zu bringenden hinteren Elemente nicht
in Eingriff befindet und,
auf eine Betätigung des zweiten Schalters hin,
sich alle von den Paaren der vorderen Elemente
und der mit denselben in Eingriff zu bringenden
hinteren Elemente in Eingriff befinden.

12. Toilettensitzvorrichtung zur sanitären Waschung
nach Anspruch 10, wobei
jedes der hinteren Elemente das eine von einer Ein-
griffsvertiefung und einem Vorsprung hat,
jedes der vorderen Elemente das andere von der
Eingriffsvertiefung und dem Vorsprung hat und,

wenn das hintere Element an das vordere Element
anstößt, die Eingriffsvertiefung mit dem Vorsprung
ineinandergreift.

13. Toilettensitzvorrichtung zur sanitären Waschung
nach Anspruch 10, wobei
jeder der Zylinder ein Eingriffsgewinde hat, das pa-
rallel zu der Vorschubrichtung bereitgestellt wird,
jedes der hinteren Elemente eine Haltevertiefung hat
und
sich der Düsenkopf und die Zylinder vorschieben
und zurückziehen, während die an dem hinteren Ele-
ment derselben bereitgestellte Haltevertiefung mit
dem Eingriffsgewinde ineinandergreift, das an dem
Zylinder bereitgestellt wird und sich angrenzend an
die Haltevertiefung befindet.

14. Toilettenvorrichtung, die Folgendes umfasst:

ein Niedersitz-Toilettenbecken (900) und
die Toilettensitzvorrichtung zur sanitären Wa-
schung nach einem der Ansprüche 1 bis 13.

Revendications

1. Dispositif de siège de toilettes à lavage sanitaire,
comprenant:

une tête de buse (100) possédant un orifice de
décharge d’eau (150);
un premier cylindre (200) pouvant loger au
moins une partie de la tête de buse;
un second cylindre (300) pouvant loger au moins
une partie du premier cylindre;
caractérisé par
un tube d’alimentation d’eau (180) traversant le
premier cylindre et le second cylindre et confi-
guré pour alimenter la tête de buse en eau; et
un dispositif d’entraînement (620) configuré
pour avancer ou rétracter au moins l’un/l’une
parmi la tête de buse et les premier et second
cylindres,
le dispositif d’entraînement incluant:

une crémaillère flexible (610) dont une ex-
trémité est reliée à la tête de buse, la cré-
maillère flexible incluant un câble métalli-
que et une partie en résine couvrant le câ-
ble;
un moteur (622); et
un mécanisme de transmission (624) con-
figuré pour transmettre une rotation du mo-
teur à la crémaillère flexible, le dispositif
étant tel qu’au moins l’un/l’une parmi la tête
de buse et les premier et second cylindres
est avancé/e ou rétracté/e selon la rotation
du moteur.
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2. Dispositif de siège de toilettes à lavage sanitaire se-
lon la revendication 1,
la tête de buse (100) étant pourvue d’un premier arrêt
(120) qui bute contre le premier cylindre dans son
état avancé,
le premier cylindre (200) étant pourvu d’un second
arrêt qui bute contre le second cylindre dans son état
avancé;
le dispositif étant tel que, lorsque la tête de buse et
les premier et second cylindres sont avancés depuis
un état rétracté,
la tête de buse avance lorsque le mécanisme de
transmission transmet la rotation du moteur à la cré-
maillère flexible,
la tête de buse et le premier cylindre avancent en
étant réciproquement verrouillés lorsque le premier
arrêt bute contre le premier cylindre, et
la tête de buse et les premier et second cylindres
avancent en étant réciproquement verrouillés lors-
que le second arrêt bute contre le second cylindre.

3. Dispositif de siège de toilettes à lavage sanitaire se-
lon la revendication 1 ou 2, comprenant, en outre:

un support qui supporte de manière coulissante
le second cylindre,
la force de frottement s’exerçant entre le premier
cylindre et le second cylindre étant supérieure
à la force de frottement qui s’exerce entre la tête
de buse et le premier cylindre, et
la force de frottement s’exerçant entre le second
cylindre et le support étant supérieure à la force
de frottement qui s’exerce entre le premier cy-
lindre et le second cylindre.

4. Dispositif de siège de toilettes à lavage sanitaire se-
lon la revendication 1, comprenant, en outre:

un premier diaphragme prévu à l’intérieur du
premier cylindre et possédant au moins deux
trous de passage; et
un second diaphragme prévu à l’intérieur du se-
cond cylindre et possédant au moins deux trous
de passage,
la crémaillère flexible (610) passant à travers un
des deux trous de passage du premier diaphrag-
me et un des deux trous de passage du second
diaphragme, et
le tube d’alimentation d’eau (180) passant par
un autre des deux trous de passage du premier
diaphragme et un autre des deux trous de pas-
sage du second diaphragme.

5. Dispositif de siège de toilettes à lavage sanitaire se-
lon la revendication 1, comprenant, en outre:

une chambre de nettoyage de buse (800) per-
mettant de nettoyer la tête de buse et les premier

et second cylindres,
le second cylindre, dans son état avancé, pas-
sant à travers la chambre de nettoyage de buse
ou étant situé sur le côté avancé de la chambre
de nettoyage de buse, et
lorsque la tête de buse et les premier et second
cylindres se rétractent depuis leur état avancé,
le dispositif d’entraînement rétractant en les ver-
rouillant réciproquement la tête de buse et les
premier et second cylindres, puis rétractant en
les verrouillant réciproquement la tête de buse
et le premier cylindre, puis rétractant davantage
la tête de buse.

6. Dispositif de siège de toilettes à lavage sanitaire se-
lon la revendication 5, le dispositif d’entraînement
(620) incluant, en outre:

un premier dispositif de commande configuré
pour commander l’état d’engagement entre le
premier cylindre et la crémaillère flexible; et
un second dispositif de commande configuré
pour commander l’état d’engagement entre le
second cylindre et la crémaillère flexible;
le dispositif étant tel que, lorsque la tête de buse
et les premier et second cylindres sont rétractés
depuis leur état avancé, la tête de buse et les
premier et second cylindres sont rétractés tan-
dis que le premier dispositif de commande en-
gage le premier cylindre avec la crémaillère
flexible et que le second dispositif de commande
engage le second cylindre avec la crémaillère
flexible, puis la tête de buse et le premier cylindre
sont rétractés tandis que le premier dispositif de
commande engage le premier cylindre avec la
crémaillère flexible et que le second dispositif
de commande désengage le second cylindre de
la crémaillère flexible, puis la tête de buse est
rétractée davantage tandis que le premier dis-
positif de commande désengage le premier cy-
lindre de la crémaillère flexible.

7. Dispositif de siège de toilettes à lavage sanitaire se-
lon la revendication 6, le premier dispositif de com-
mande incluant un organe d’engagement contraint
vers la crémaillère flexible et un organe de désen-
gagement exerçant un effort sur l’organe d’engage-
ment dans une direction l’éloignant de la crémaillère
flexible.

8. Dispositif de siège de toilettes à lavage sanitaire se-
lon la revendication 6, la partie d’extrémité de la tête
de buse dépassant du premier cylindre, dans l’état
rétracté de la tête de buse et des premier et second
cylindres, et étant logée dans la chambre de net-
toyage de buse.

9. Dispositif de siège de toilettes à lavage sanitaire se-
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lon la revendication 6,
une extrémité du tube d’alimentation d’eau étant re-
liée à un système d’alimentation d’eau prévu à l’ex-
térieur des premier et second cylindres,
l’autre extrémité du tube d’alimentation d’eau étant
reliée à la tête de buse à travers les premier et se-
cond cylindres, et
le tube d’alimentation d’eau étant en contact coulis-
sant avec le second cylindre de sorte qu’au moins
une partie de la force d’entraînement nécessaire
pour rétracter la tête de buse et les premier et second
cylindres en les verrouillant réciproquement est ap-
pliquée au second cylindre.

10. Dispositif de siège de toilettes à lavage sanitaire se-
lon la revendication 1, comprenant, en outre:

un premier élément arrière fourni à l’arrière de
la tête de buse;
un premier élément avant fourni à l’avant du pre-
mier cylindre;
un second élément arrière fourni à l’arrière du
premier cylindre; et
un second élément avant fourni à l’avant du se-
cond cylindre,
le premier élément arrière butant contre le pre-
mier élément avant et entrant en contact avec
celui-ci, lorsque la tête de buse est avancée par
rapport au premier cylindre, pour limiter la rota-
tion relative de la tête de buse par rapport au
premier cylindre, et
le second élément arrière butant contre le se-
cond élément avant et entrant en contact avec
celui-ci, lorsque le premier cylindre est avancé
par rapport au second cylindre, pour limiter la
rotation relative du premier cylindre par rapport
au second cylindre.

11. Dispositif de siège de toilettes à lavage sanitaire se-
lon la revendication 10, comprenant, en outre:

un premier commutateur pouvant être actionné
pour faire jaillir de l’eau de l’orifice de décharge
d’eau pour laver une partie du corps d’un utili-
sateur; et
un second commutateur pouvant être actionné
pour nettoyer au moins une partie de la tête de
buse et des cylindres;
au moins une des paires des éléments avant et
des éléments arrière destinés à entrer mutuel-
lement en contact n’étant pas en contact lorsque
le premier commutateur est actionné, et
toutes les paires des éléments avant et des élé-
ments arrière destinés à entrer mutuellement en
contact étant en contact lorsque le second com-
mutateur est actionné.

12. Dispositif de siège de toilettes à lavage sanitaire se-

lon la revendication 10,
chacun des éléments arrière étant pourvu d’un creux
d’engagement ou d’une saillie,
chacun des éléments avant étant pourvu inverse-
ment du creux d’engagement ou de la saillie, et
le creux d’engagement s’engageant avec la saillie
lorsque l’élément arrière bute contre l’élément avant.

13. Dispositif de siège de toilettes à lavage sanitaire se-
lon la revendication 10,
chacun des cylindres étant pourvu d’un filet d’enga-
gement prévu parallèlement à la direction d’avance-
ment,
chacun des éléments arrière comportant un creux
de blocage et
la tête de buse et les cylindres avançant et se ré-
tractant tandis que le creux de blocage prévu sur
leur élément arrière s’engage avec le filet d’engage-
ment prévu sur le cylindre et adjacent audit creux de
dépression.

14. Dispositif de toilette comprenant:

une cuvette (900) de toilettes assises; et
le dispositif de siège de toilettes à lavage sani-
taire selon l’une des revendications 1 à 13.
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