
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

91
8 

74
0

A
1

TEPZZ 9_874ZA_T
(11) EP 2 918 740 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
16.09.2015 Bulletin 2015/38

(21) Application number: 13853501.8

(22) Date of filing: 04.03.2013

(51) Int Cl.:
E03D 9/08 (2006.01)

(86) International application number: 
PCT/JP2013/001289

(87) International publication number: 
WO 2014/073124 (15.05.2014 Gazette 2014/20)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 06.11.2012 JP 2012244177

(71) Applicant: Panasonic Intellectual Property 
Management Co., Ltd.
Osaka-shi, Osaka 540-6207 (JP)

(72) Inventors:  
• KOGA, Ryoichi

Osaka-shi, Osaka 540-6207 (JP)
• MATSUMURA, Mitsumasa

Osaka-shi, Osaka 540-6207 (JP)

(74) Representative: Schwabe - Sandmair - Marx
Patentanwälte 
Stuntzstraße 16
81677 München (DE)

(54) HYGIENIC CLEANING DEVICE

(57) The present invention provides a sanitary clean-
ing device which discharges supplied cleaning water to-
ward a body part from body part cleaning nozzle (1),
wherein body part cleaning nozzle (1) includes: inflow
passage (21); introducing passage (22); and nozzle
spout portion (26) having discharge opening (23). Inflow
passage (21) is connected to one end of introducing pas-
sage (22) via direction-changing portion (27) having
throttling portion (25a), and nozzle spout portion (26) is

connected to the other end of introducing passage (22),
and includes a sharply-narrowed flow passage which is
formed by introducing passage (22) and discharge open-
ing (23) and where a cross section of a flow passage is
sharply reduced. Due to such a constitution, it is possible
to realize a sanitary cleaning device which has a cleaning
effect and gives a clean feeling even when a flow rate of
cleaning water is small.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a sanitary
cleaning device for cleaning a body part.

BACKGROUND ART

[0002] Conventionally, with respect to a sanitary clean-
ing device of a hot-water storing type, from a viewpoint
of energy saving and ensuring a continuous use time,
there has been a tendency where a flow rate of cleaning
water for hot water cleaning is suppressed. As a result,
a maximum flow rate of cleaning water at the time of hot
water cleaning is lowered from a conventional flow rate
of approximately 1.0 L/min to a flow rate of approximately
0.6 L/min.
[0003] Further, in a sanitary cleaning device of an in-
stantaneous warming type, from a viewpoint of restriction
imposed on imputing of electricity to a heater of a heat
exchanger, the maximum flow rate of cleaning water is
set to approximately 0.5 L/min. Accordingly, to ensure a
cleaning effect and a clean feeling even with a small flow
rate of cleaning water, a pulsation pump, a pneumatic
pump or the like is used. In this case, the pulsation pump
or the like is required to generate a high pressure and
hence, there has been a demand for a special pump hav-
ing a high pulsation effect.
[0004] Recently, a flow rate of cleaning water in a san-
itary cleaning device of an instantaneous warming type
and a flow rate of cleaning water in a sanitary cleaning
device of a hot water storage type have become closer
to each other. Accordingly, by introducing a pulsation
pump or a pneumatic pump substantially equal to a pul-
sation pump or a pneumatic pump used in a sanitary
cleaning device of an instantaneous warming type to a
sanitary cleaning device of a hot water storage type, there
is no problem with performance. However, due to a prob-
lem relating to a cost or the restriction imposed on space,
in the sanitary cleaning device of a hot water storage
type, it is necessary to effectively generate pulsations by
a nozzle spout portion alone as a single unit.
[0005] Further, also with respect to a sanitary cleaning
device of an instantaneous warming type, there has been
a demand for the use of a pulsation pump at a lower cost
by imparting a function of generating pulsation to a nozzle
spout portion thus reducing a load of the pulsation pump.
[0006] Conventionally, as a method of generating pul-
sations in the nozzle spout portion, there has been dis-
closed a hot water cleaning toilet seat device which in-
cludes a jet flow portion where fluidic device is used when
a maximum flow rate is 1.0 L/min (for example, see PTL
1). However, in the case of the hot water cleaning toilet
seat device disclosed in PTL 1, when a flow rate of clean-
ing water is lowered to approximately 0.6 L/min, it is nec-
essary to configure the jet flow portion such that a flow
passage is extremely narrow. Accordingly, such a hot

water cleaning toilet seat device has not been put into a
practical use due to restrictions imposed on an operation,
a response speed and the like of the fluidic device.
[0007] In view of the above, as a method of imparting
pulsation to a jet flow which is effective in enhancing a
cleaning effect and a clean feeling even when a flow rate
of cleaning water is small, for example, there has been
proposed a nozzle which uses a sharply-narrowed flow
passage having a small spout opening diameter which
is used in a fuel injection valve of an internal combustion
engine (for example, see PTL 2).
[0008] The nozzle described in PTL 2 which uses a
sharply-narrowed flow passage generates cavitation due
to a negative pressure generated in a contracted flow
portion. The generated cavitation spreads over the whole
region of the hole in the nozzle spout opening, and gen-
erates super cavitation. Accordingly, a liquid and a gas
are vigorously mixed with each other thus largely accel-
erating atomization of a fluid. That is, the nozzle de-
scribed in PTL 2 which uses a sharply-narrowed flow
passage is useful as a technique for strongly mixing a
liquid and a gas in the nozzle spout opening.
[0009] However, the nozzle which uses the sharply-
narrowed flow passage used in the fuel injection valve
described in PTL 2 is provided on the premise that a fluid
is atomized by being used in a state where a flow speed
of a jet flow falls within a flow speed region of at least 10
m/sec or more such that the cavitation is surely generat-
ed. Accordingly, in the case of a sanitary cleaning device
where a flow speed of cleaning water is approximately
10 m/sec at a maximum flow speed and a flow rate of
cleaning water is small, only with an action of cavitation,
a jet flow of cleaning water cannot be divided into water
masses of a certain size. Accordingly, there has been a
drawback that a high cleaning effect and an excellent
clean feeling cannot be acquired when a flow rate of
cleaning water is small.

Citation List

Patent Literatures

[0010]

PTL 1: Unexamined Japanese Patent Publication
No. 2000-120141
PTL 2: Unexamined Japanese Patent Publication
No. 2003-83205

SUMMARY OF THE INVENTION

[0011] To overcome the above-mentioned drawbacks,
the present invention provides a sanitary cleaning device
which discharges supplied cleaning water toward a body
part from a body part cleaning nozzle, wherein the body
part cleaning nozzle includes: an inflow passage; an in-
troducing passage; a nozzle spout portion having a dis-
charge opening. The inflow passage is connected to one
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end of the introducing passage via a direction-changing
portion having a throttling portion. The nozzle spout por-
tion is formed of a sharply-narrowed flow passage which
is connected to the other end of the introducing passage
and whose flow passage cross-sectional area is sharply
reduced by the introducing passage and the discharge
opening.
[0012] Due to such a constitution, the throttling portion
is disposed in the direction-changing portion which con-
nects the inflow passage and the introducing passage of
the body part cleaning nozzle to each other. Accordingly,
a flow speed of cleaning water which is injected into the
direction-changing portion from the inflow passage is in-
creased at the throttling portion. In a state where the flow
speed is high, cleaning water impinges on inner wall sur-
face 22a of introducing passage 22 and, at the same
time, the flow direction is diverted and hence, the turbu-
lence of flow such as a vortex is generated in cleaning
water. As a result, a high pulsation effect is imparted to
a jet flow of cleaning water and hence, cleaning water
can be spouted out from the discharge opening of the
nozzle spout portion.
[0013] Further, due to the nozzle spout portion which
forms the sharply-narrowed flow passage, cleaning wa-
ter which flows into the nozzle spout portion spouts out
from the discharge opening in a contracted flow state. At
this point of time, in the nozzle spout portion, a space is
formed between an outer periphery of a jet flow of clean-
ing water which forms a contracted flow and an inner
peripheral wall of the discharge opening toward the dis-
charge opening. Then, air flows into the space formed
between the outer periphery of the jet flow of cleaning
water and the inner peripheral wall of the discharge open-
ing from the outside, a vortex is generated due to cleaning
water outside the outer periphery of the jet flow in a con-
tracted flow and air whereby cleaning water and air are
mixed to each other. At this point of time, a mixing phe-
nomenon of cleaning water and air is not uniform and
hence, air and cleaning water flow out as masses. Ac-
cordingly, it is possible to impart pulsation to cleaning
water spouted out from the discharge opening of the noz-
zle spout portion. As a result, it is possible to provide a
sanitary cleaning device which has a high cleaning effect
and an excellent clean feeling to a user even when a flow
rate of cleaning water is small.

BRIEF DESCRIPTION OF DRAWINGS

[0014]

FIG.1 is a perspective view of a toilet device on which
a sanitary cleaning device according to the first ex-
emplary embodiment of the present invention is
mounted.
FIG. 2 is a front view of a remote control unit of the
sanitary cleaning device according to the first exem-
plary embodiment.
FIG. 3 is a schematic view showing the constitution

of a body part of the sanitary cleaning device accord-
ing to the first exemplary embodiment.
FIG. 4 is a cross-sectional view of an essential part
of a body part cleaning nozzle of the sanitary clean-
ing device according to the first exemplary embodi-
ment.
FIG. 5 is a cross-sectional view showing a nozzle
spout portion of the body part cleaning nozzle shown
in FIG. 4 in an enlarged manner.
FIG. 6 is a view for describing the manner of opera-
tion of the sanitary cleaning device according to the
first exemplary embodiment when aspect ratio (L/D)
between radius (D/2) and flow passage length L of
a discharge opening of the nozzle spout portion is
set to approximately 0.5.
FIG. 7 is a view for describing the manner of opera-
tion of the sanitary cleaning device according to the
first exemplary embodiment when aspect ratio (L/D)
of the discharge opening of the nozzle spout portion
exceeds 1.
FIG. 8 is a view for describing the manner of opera-
tion of the sanitary cleaning device according to the
first exemplary embodiment when aspect ratio (L/D)
of the discharge opening of the nozzle spout portion
is set to a value less than 0.25.
FIG. 9 is a graph showing the relationship between
aspect ratio (L/D) and a load change width of a jet
flow in the body part cleaning nozzle of the sanitary
cleaning device according to the first exemplary em-
bodiment.
FIG. 10 is a characteristic chart of aspect ratio (L/D)
and a pressure loss of the body part cleaning nozzle
of the sanitary cleaning device according to the first
exemplary embodiment.
FIG. 11 is an enlarged cross-sectional view of the
body part cleaning nozzle shown in FIG. 4 in a state
where a corner of an inflow portion of the discharge
opening of the nozzle spout portion is set at an acute
angle.
FIG. 12 is a longitudinal cross-sectional view of a
body part cleaning nozzle of a sanitary cleaning de-
vice according to the second exemplary embodiment
of the present invention.
FIG. 13 is a graph showing a load change width of
a jet flow in the body part cleaning nozzle shown in
FIG. 12.
FIG. 14 is a longitudinal cross-sectional view of an-
other example of the body part cleaning nozzle ac-
cording to the second exemplary embodiment.
FIG. 15 is a cross-sectional view of a pulsation pump
according to a third exemplary embodiment of the
present invention.

DESCRIPTION OF EMBODIMENTS

[0015] Hereinafter, sanitary cleaning devices and toilet
devices according to exemplary embodiments of the
present invention are described with reference to draw-
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ings. However, the present invention is not limited by the
exemplary embodiments.

FIRST EXEMPLARY EMBODIMENT

[0016] Hereinafter, a sanitary cleaning device accord-
ing to the first exemplary embodiment of the present in-
vention and a toilet device provided with the sanitary
cleaning device are described with reference to FIG. 1.
[0017] FIG.1 is a perspective view of the toilet device
on which the sanitary cleaning device according to the
first exemplary embodiment of the present invention is
mounted.
[0018] As shown in FIG. 1, toilet device 1000 of this
exemplary embodiment includes at least: sanitary clean-
ing device 100; toilet bowl 700; entrance detection sensor
600 and the like, and sanitary cleaning device 100 is
mounted on toilet bowl 700.
[0019] Sanitary cleaning device 100 includes: body
portion 200; remote control unit 300; toilet seat portion
400; lid portion 500 and the like. In body portion 200,
sitting detection sensor 610 which is provided to an upper
portion of a front surface, and a cleaning water supply
mechanism (see FIG. 3) controlled by control part 4 are
incorporated. Toilet seat portion 400 and lid portion 500
are mounted on body portion 200 in an openable and
closeable manner. Sitting detection sensor 610 is formed
of a reflective-type infrared sensor or the like, for exam-
ple, and detects the presence or the non-presence of a
user on toilet seat portion 400 by detecting an infrared
ray reflected from a body part.
[0020] One end of the cleaning water supply mecha-
nism incorporated into body portion 200 is connected to
toilet bowl nozzle 40 mounted on a lower portion of a
front surface of body portion 200, and the other end of
the cleaning water supply mechanism is connected to a
water supply pipe. In FIG. 1, toilet bowl nozzle 40 is shown
in a state where toilet bowl nozzle 40 projects into the
inside of toilet bowl 700. Due to such a constitution, the
cleaning water supply mechanism supplies cleaning wa-
ter supplied from the water supply pipe to toilet bowl noz-
zle 40. In the case of the preliminary cleaning of the toilet
bowl, supplied cleaning water is spouted out to a wide
area of an inner surface of toilet bowl 700 from toilet bowl
nozzle 40. In the case of cleaning a rear portion of toilet
bowl 700, cleaning water is spouted out to a back surface
side of the inner surface of toilet bowl 700 from toilet bowl
nozzle 40.
[0021] The cleaning water supply mechanism incorpo-
rated into body portion 200 is connected to nozzle portion
20 which is constituted of buttock nozzle 1 and bidet noz-
zle 2 which are body part cleaning nozzles and nozzle
cleaning nozzle 3 (see FIG. 3). Due to such a constitution,
the cleaning water supply mechanism supplies cleaning
water supplied from the water supply pipe to nozzle por-
tion 20. The supplied cleaning water is spouted out to a
part of a user from nozzle portion 20 such as buttock
nozzle 1 or bidet nozzle 2. Cleaning water supplied to

nozzle cleaning nozzle 3 of nozzle portion 20 is spouted
out to buttock nozzle 1, bidet nozzle 2 and the like of
nozzle portion 20 for cleaning these elements.
[0022] Remote control unit 300 has a plurality of
switches, and is mounted, for example, at a place where
a user who is seated on toilet seat portion 400 can operate
remote control unit 300.
[0023] Entrance detection sensor 600 is formed of a
reflective-type infrared sensor or the like, for example,
and is mounted at an entrance of a toilet room or the like.
Entrance detection sensor 600 detects that a user has
entered the inside of the toilet room when entrance de-
tection sensor 600 detects an infrared ray reflected from
a body part.
[0024] Control part 4 of body portion 200 (see FIG. 3)
controls the operations of the respective parts of sanitary
cleaning device 100 based on signals transmitted from
remote control unit 300, entrance detection sensor 600
and sitting detection sensor 610.
[0025] Hereinafter, the constitution of remote control
unit 300 of sanitary cleaning device 100 according to this
exemplary embodiment is described with reference to
FIG. 2.
[0026] FIG. 2 is a front view of the remote control unit
of the sanitary cleaning device according to the exem-
plary embodiment.
[0027] As shown in FIG. 2, remote control unit 300 in-
cludes wide cleaning switch 305, rhythm cleaning switch
306, water power setting switches 307, 308, movement
cleaning switch 309, cleaning position setting switches
310, 311 which are mounted on an upper portion of con-
troller body portion 301, stop switch 302 for instructing
cessation of a cleaning operation, buttock switch 303 and
bidet switch 304 which are mounted on a lower portion
of controller body portion 301.
[0028] As shown in FIG. 1, firstly, when a user operates
the respective switches of remote control unit 300, pre-
determined signals corresponding to the respective
switches are transmitted to body portion 200 from remote
control unit 300 by wireless transmission, for example.
In response to the received signals, control part 4 of body
portion 200 (see FIG. 3) controls the operations of the
respective constitutional parts of body portion 200 and
toilet seat portion 400. For example, when a user oper-
ates by pushing buttock cleaning button 303 or bidet
cleaning button 304, control part 4 moves nozzle portion
20 of body portion 200 such as buttock nozzle 1 or bidet
nozzle 2, and makes nozzle portion 20 spout cleaning
water thus cleaning a part of the user.
[0029] Hereinafter, the constitution and the manner of
operation of a water supply system and a control system
in body portion 200 of sanitary cleaning device 100 of
this exemplary embodiment are described with reference
to FIG. 3.
[0030] FIG. 3 is a schematic view showing the consti-
tution of the body part of the sanitary cleaning device
according to the exemplary embodiment.
[0031] As shown in FIG. 3, body portion 200 of sanitary
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cleaning device 100 includes: control part 4, branch
faucet 5; strainer 6; electromagnetic valve 7, atmosphere
release portion 8; constant flow regulating valve 9; heat
exchanger 12; temperature sensors 13a, 13b; water
pump 14; buffer tank 15; changeover valve 16; nozzle
portion 20; vacuum breaker 31; toilet bowl nozzle 40;
toilet bowl nozzle motor 40m and the like. Nozzle portion
20 of body portion 200 includes, as described above,
buttock nozzle 1, bidet nozzle 2 and nozzle cleaning noz-
zle 3. Changeover valve 16 includes changeover valve
motor 16m.
[0032] As shown in FIG. 3, branch faucet 5 is inter-
posed in water supply pipe 201 which constitutes a water
supply source, and branch faucet 5 is connected to body
part cleaning water flow passage 202 leading to buttock
nozzle 1 and bidet nozzle 2 which are body part cleaning
nozzles. In body part cleaning water flow passage 202,
strainer 6, constant flow regulating valve 9, electromag-
netic valve 7, atmosphere release portion 8 having tank
8a provided with vacuum breaker 31 and relief valve 51,
temperature sensor 13a, heat exchanger 12, tempera-
ture sensor 13b, water pump 14, buffer tank 15, change-
over valve 16 and branch faucet 5 are disposed in this
order.
[0033] Toilet bowl nozzle 40 is connected to an end
portion of toilet bowl cleaning water flow passage 205
branched from body part cleaning water flow passage
202 by changeover valve 16. Toilet bowl nozzle motor
40m is mounted on toilet bowl nozzle 40m.
[0034] Next, the flow of cleaning water in body portion
200 of sanitary cleaning device 100 and a control of the
respective constitutional parts of body portion 200 by
control part 4 is described with reference to FIG. 3.
[0035] Firstly, as shown in FIG. 3, tap water which flows
in water supply pipe 201 is supplied to strainer 6 from
branch faucet 5 as cleaning water. Dust, impurities and
the like contained in cleaning water are removed by
strainer 6.
[0036] Next, control part 4 controls electromagnetic
valve 7 thus changing over a supply state of cleaning
water. At this stage of operation, cleaning water passes
through constant flow regulating valve 9 formed of a var-
iable orifice made of rubber whose orifice diameter is
changed corresponding to a working water pressure and
hence, a pressure of cleaning water which flows in body
part cleaning water flow passage 202 is reduced.
[0037] Then, cleaning water controlled by electromag-
netic valve 7 is supplied to heat exchanger 12 through
atmosphere releasing portion 8 described in detail here-
inafter.
[0038] Then, heat exchanger 12 heats cleaning water
supplied through the inside of body part cleaning water
flow passage 202 to a predetermined temperature of
40°C or the like, for example. At this stage of operation,
water pump 14 connected to heat exchanger 12 is sub-
jected to a drive control by control part 4 and hence, a
flow rate of cleaning water corresponding to an operation
speed of water pump 14 is spouted out from buttock noz-

zle 1 or bidet nozzle 2 which is the body part cleaning
nozzle. Accordingly, the heating operation of heat ex-
changer 12 is controlled by control part 4 based on meas-
ured temperature values which are measured by tem-
perature sensors 13a, 13b and a controlled flow rate by
water pump 14.
[0039] Next, cleaning water heated by heat exchanger
12 is supplied to changeover valve 16 by water pump 14
under pressure through buffer tank 15. Changeover valve
16 performs a changeover control by control part 4 such
that the cleaning nozzle to be used is changed over to
buttock nozzle 1 or bidet nozzle 2 which is the body part
cleaning nozzle or nozzle cleaning nozzle 3. Further,
changeover valve 16 performs a changeover control
such that the cleaning nozzle is changed over to toilet
bowl nozzle 40 which discharges cleaning water to a sur-
face of the toilet bowl surface for preliminary cleaning of
the toilet bowl, cleaning of a rear portion of the toilet bowl
and the like.
[0040] At this stage of operation, buffer tank 15 func-
tions as a temperature buffering portion for heated clean-
ing water. That is, buffer tank 15 suppresses the occur-
rence of temperature irregularity in cleaning water sup-
plied under pressure to changeover valve 16. It is pref-
erable that a total capacity of heat exchanger 12 and
buffer tank 15 is 15 cc to 30 cc, and it is more preferable
that the total capacity be 20 cc to 25 cc. For example, in
the case of a sanitary cleaning device of an instantaneous
warming type, in setting a flow rate of a jet flow to 500
cc/min., the capacity of heat exchanger 12 and the ca-
pacity of buffer tank 15 are factors which cause a delay
in response. Accordingly, when the total capacity of heat
exchanger 12 and buffer tank 15 is 25 cc, the influence
of the capacity exerted on delay in response is approxi-
mately 5% (25/500). This influence is the influence of
approximately 3 seconds in terms of time. However, with
respect to a discharge time of cleaning water discharged
from the nozzle, the nozzle is operated within 10 seconds
usually and hence, provided that the time of delay in re-
sponse brought about by the heat exchanger and the like
falls within 3 seconds, the influence can be sufficiently
absorbed and hence, there arises no problem when the
capacity of heat exchanger 12 and buffer tank 15 falls
within the above-mentioned range.
[0041] Next, control part 4 controls the operation of
changeover valve motor 16m so as to change changeo-
ver valve 16 to any one of buttock nozzle 1, bidet nozzle
2 and nozzle cleaning nozzle 3 or toilet bowl nozzle 40,
and supplies cleaning water supplied under pressure
from water pump 14 through buffer tank 15. Accordingly,
cleaning water is spouted out from any one of buttock
nozzle 1, bidet nozzle 2 and nozzle cleaning nozzle 3,
and toilet bowl nozzle 40.
[0042] Buttock nozzle 1 and bidet nozzle 2 are used
for cleaning a part of a user. Nozzle cleaning nozzle 3 is
used for cleaning a portion of buttock nozzle 1 and a
portion of bidet nozzle 2 projecting into the inside of toilet
bowl 700. Toilet bowl nozzle 40 is used for cleaning the
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inside of the toilet bowl.
[0043] Hereinafter, the constitution and the manner of
operation of the body part cleaning nozzle mounted on
the sanitary cleaning device of this exemplary embodi-
ment are described with reference to FIG. 4 and FIG. 5.
[0044] FIG. 4 is a cross-sectional view of an essential
part of the body part cleaning nozzle of the sanitary clean-
ing device according to the exemplary embodiment. FIG.
5 is a cross-sectional view showing a nozzle spout portion
of the body part cleaning nozzle shown in FIG. 4 in an
enlarged manner.
[0045] As shown in FIG. 4, body part cleaning nozzle
1 of this exemplary embodiment is driven by the motor
drive mechanism (not shown in the drawing) such that
body part cleaning nozzle 1 projects to the inside of toilet
bowl 700 from the inside of body portion 200 of sanitary
cleaning device 100 at the time of cleaning, and is re-
tracted and stored in the inside of body portion 200 after
cleaning. In FIG. 4, the motor drive mechanism and the
like are omitted, and only a distal end portion of body part
cleaning nozzle 1 is shown.
[0046] Further, as shown in FIG. 4, buttock nozzle 1
and bidet nozzle 2 are provided in the inside of one body
part cleaning nozzle 1.
[0047] Hereinafter, the constitution and the manner of
operation of buttock nozzle 1 of the body part cleaning
nozzle which is a key of this exemplary embodiment are
described in detail.
[0048] As shown in FIG. 4, buttock nozzle 1 of this ex-
emplary embodiment is constituted of nozzle spout por-
tion 26 having at least: inflow passage 21; introducing
passage 22; and discharge opening 23, and direction-
changing portion 27 having throttling portion 25a.
[0049] Inflow passage 21 is provided for supplying
cleaning water to direction-changing portion 27 from the
cleaning water supply mechanism shown in FIG. 3.
[0050] Direction-changing portion 27 is configured to
connect inflow passage 21 and one side of introducing
passage 22 arranged in the direction at an approximately
right angle (including a right angle) with respect to inflow
passage 21, and diverts the flow direction of cleaning
water. Throttling portion 25a of direction-changing por-
tion 27 increases a flow speed of cleaning water supplied
from inflow passage 21 by throttling (narrowing) a flow
passage of cleaning water, and makes cleaning water
impinge on inner wall surface 22a of introducing passage
22.
[0051] Introducing passage 22 introduces cleaning
water whose flow speed is increased by throttling portion
25a of direction-changing portion 27 to nozzle spout por-
tion 26. At this stage of operation, it is preferable that
bottom portion 22b of introducing passage 22 is disposed
lower than lowest portion 21a of inflow passage 21 of
direction-changing portion 27. Due to such a constitution,
it is possible to effectively generate turbulence in cleaning
water which flows into introducing passage 22.
[0052] Nozzle spout portion 26 is constituted of inflow
portion 23b connected to the other side of introducing

passage 22, and discharge opening 23 having exit por-
tion 23a. As shown in FIG. 5, a sharply-narrowed flow
passage where a cross section of the flow passage is
sharply reduced as described below is provided from in-
troducing passage 22 having a diameter of 3 mm through
inflow portion 23b of discharge opening 23 having a di-
ameter of 1.3 mm, for example. In such a constitution,
discharge opening 23 of nozzle spout portion 26 is formed
such that aspect ratio (L/D) between flow passage length
L of discharge opening 23 from inflow portion 23b side
to exit portion 23a side of discharge opening 23 and di-
ameter D of discharge opening 23 is set to a value which
falls within a range from 0.25 to 0.75, and preferably with-
in a range from 0.4 to 0.7.
[0053] Buttock nozzle 1 of this exemplary embodiment
is constituted as described above, and cleaning water
from the cleaning water supply mechanism is spouted
out from exit portion 23a of discharge opening 23 of noz-
zle spout portion 26 through inflow passage 21, direction-
changing portion 27 and introducing passage 22, and
cleans a body part.
[0054] Next, in the nozzle spout portion of the body
part cleaning nozzle of this exemplary embodiment, the
manner of operation and advantageous effects acquired
by setting aspect ratio (L/D) between flow passage length
L of the discharge opening and diameter D of the dis-
charge opening to a value which falls within a range from
0.25 to 0.75 and a reason for setting such aspect ratio
(L/D) are described with reference to FIG. 6 to FIG. 8.
[0055] FIG. 6 is a view for describing the manner of
operation and advantageous effects of the sanitary
cleaning device according to the exemplary embodiment
when aspect ratio (L/D) between radius (D/2) and flow
passage length L of the discharge opening of the sanitary
cleaning device is set to approximately 0.5. FIG. 7 is a
view for describing the manner of operation and advan-
tageous effects of the sanitary cleaning device according
to the exemplary embodiment when aspect ratio (L/D) of
the discharge opening of the nozzle spout portion ex-
ceeds 1. FIG. 8 is a view for describing the manner of
operation and advantageous effects of the sanitary
cleaning device according to the exemplary embodiment
when aspect ratio (L/D) of the discharge opening of the
nozzle spout portion is set to a value smaller than 0.25.
[0056] Firstly, as shown in FIG. 6, when aspect ratio
(L/D) is set to a value which falls within a range from 0.25
to 0.75 with 0.5 at the center, minimum diameter portion
28a (maximum flow speed portion) of an outer periphery
of a contracted jet flow of cleaning water generated with
corner 23c of inflow portion 23b of discharge opening 23
indicated by contracted flow curve 28 shown in the draw-
ing as an initiation point approximately agrees with (in-
cluding "agrees with") the position of exit portion 23a of
discharge opening 23, although the range of aspect ratio
(L/D) changes to some extent due to Reynold’s number.
A flow rate of cleaning water becomes maximum at min-
imum diameter portion 28a of the outer periphery of the
contracted jet flow of cleaning water. This is because a
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cross section of the flow passage is sharply reduced at
a portion reaching discharge opening 23 from introducing
passage 22 thus forming a sharply-narrowed flow pas-
sage.
[0057] At this stage of operation, as shown in FIG. 6,
space s is formed between the outer periphery of the jet
flow of cleaning water of the contracted flow portion of
cleaning water formed in a range from inflow portion 23b
to exit portion 23a of discharge opening 23 and inner
peripheral wall 23d of discharge opening 23. Then, at
exit portion 23a of discharge opening 23 of nozzle spout
portion 26, space s formed by the outer periphery of the
jet flow of cleaning water and inner peripheral wall 23d
of discharge opening 23 becomes maximum.
[0058] As shown in FIG. 6, it has been known that, from
the lines of flow of the contracted flow portion, at a dis-
tance approximately half of diameter (D) of discharge
opening 23 from starting of the contracted flow (corner
23c), the contracted flow is brought into a saturated state
so that a flow speed of the contracted flow becomes max-
imum. That is, a flow speed of a contracted flow and an
amount of negative pressure become maximum at the
position approximately half of diameter (D) of discharge
opening 23. Therefore, an opening area for air which
flows into a negative pressure portion of cleaning water
generated in the contracted flow portion of cleaning water
in discharge opening 23 becomes maximum. According-
ly, a distance from exit portion 23a of discharge opening
23 to the center of vortex 29 generated between the con-
tracted flow and inner peripheral wall 23d of discharge
opening 23 becomes minimum. As a result, air easily
flows into space s through an opening of exit portion 23a
of discharge opening 23, and air which flows into space
s is taken in a jet flow of cleaning water.
[0059] Air taken in a jet flow of cleaning water increases
a volume of the jet flow. Accordingly, a diameter of the
jet flow of cleaning water is increased due to taken air.
[0060] In this case, in this exemplary embodiment, noz-
zle spout portion 26 is formed with a predetermined as-
pect ratio such that space s formed between the outer
periphery of the jet flow of cleaning water and inner pe-
ripheral wall 23d of discharge opening 23 becomes max-
imum at exit portion 23a of discharge opening 23 of noz-
zle spout portion 26. Therefore, the outer periphery of
the jet flow of cleaning water can spread into space s
and, at the same time, air can be taken in the jet flow.
Accordingly, even when an amount of jet flow of cleaning
water from body part cleaning nozzle is small, cleaning
water is divided into water masses of a size which gives
a strong clean feeling and, then, cleaning water can be
spouted out from exit portion 23a of discharge opening
23 of nozzle spout portion 26. In this case, due to divided
water masses, a load change width of a jet flow which
impinges on a part to be washed by a pulsation jet flow
of cleaning water is increased. As a result, even when a
flow rate of cleaning water spouted out from the body
part cleaning nozzle is small, it is possible to realize a
sanitary cleaning device which acquires a high cleaning

effect and gives an excellent clean feeling.
[0061] As shown in FIG 6, in space s formed between
the outer periphery of a jet flow which is a contracted flow
of cleaning water and inner peripheral wall 23d of dis-
charge opening 23 of nozzle spout portion 26, vortex 29
is generated due to cleaning water separated from a con-
tracted jet flow and air taken in space s from the outside.
Then, air is further taken in a low pressure portion formed
by generated vortex 29, and air is mixed with cleaning
water. At this stage of operation, a mixing phenomenon
of cleaning water and air does not take place uniformly
and hence, masses formed by the mixture of air and water
pulsate and are spouted out from exit portion 23a of dis-
charge opening 23 of nozzle spout portion 26. Accord-
ingly, cleaning water can be divided into water masses
having a size with which a strong clean feeling can be
acquired.
[0062] Particularly when a flow speed of cleaning water
which flows into discharge opening 23 of nozzle spout
portion 26 is sufficiently fast, that is, 13.5 m/sec, for ex-
ample, cavitation or the like occurs at above-mentioned
vortex 29 or corner 23c of inflow portion 23b of discharge
opening 23 as an initiation point. Accordingly, it is possi-
ble to impart the larger pulsation to cleaning water which
is spouted out from exit portion 23a of discharge opening
23 of nozzle spout portion 26. As a result, it is possible
to realize a sanitary cleaning device which acquires a
higher cleaning effect and give a more excellent clean
feeling.
[0063] On the other hand, as shown in FIG. 7, when
nozzle spout portion 26 is formed with aspect ratio (L/D)
of discharge opening 23 of nozzle spout portion 26 set
at 1 or more, the flow of cleaning water contracted by
inflow portion 23b of discharge opening 23 becomes the
flow which is adhered to inner peripheral wall 23d of dis-
charge opening 23 again (re-adhesion) with aspect ratio
(L/D) set at around 1. Further, even when aspect ratio
(L/D) becomes larger than 1, a state where cleaning wa-
ter is adhered to inner peripheral wall 23d of discharge
opening 23 again (re-adhesion) is continued.
[0064] In such a state, when a flow speed of fuel is
several 10 m/sec or more which is usually used in a fuel
injection valve, for example, a large negative pressure is
generated in discharge opening 23 of nozzle spout por-
tion 26 and hence, cavitation occurs. Accordingly, in the
inside of discharge opening 23 of nozzle spout portion
26, a fluid which is fuel and vapor of fuel generated due
to a negative pressure are vigorously mixed with each
other and hence, the fluid is dispersed into fine liquid
droplets and these liquid droplets can be spouted out.
[0065] However, in the sanitary cleaning device of this
exemplary embodiment, a flow speed of cleaning water
is approximately 10 m/sec. Accordingly, the flow of clean-
ing water which is adhered to inner peripheral wall 23d
of discharge opening 23 of nozzle spout portion 26 again
becomes the stable flow where pulsation is suppressed.
As a result, a pulsation effect of a jet flow of cleaning
water is suppressed and hence, nozzle spout portion 26
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where aspect ratio (L/D) exceeds 1 is not suitable as a
body part cleaning nozzle of the sanitary cleaning device
of this exemplary embodiment. Further, also in the case
of nozzle spout portion 26 where aspect ratio (L/D) ex-
ceeds 0.75, an outer periphery of a jet flow of cleaning
water becomes large and hence, a flow speed becomes
small. Further, an opening area of space s becomes small
and hence, an amount of air taken in space is also de-
creased. Accordingly, a pulsation pressure of cleaning
water which is spouted out from exit portion 23a of dis-
charge opening 23 of nozzle spout portion 26 is lowered
and swinging property of cleaning water is lowered and
hence, a cleaning effect and a clean feeling are lowered.
As a result, aspect ratio (L/D) of discharge opening 23
of nozzle spout portion 26 is preferably set to 0.75, and
more preferably to 0.7 or less.
[0066] As shown in FIG 8, in the case of nozzle spout
portion 26 where aspect ratio (L/D) of discharge opening
23 of nozzle spout portion 26 is set to less than 0.25, the
flow of cleaning water contracted by inflow portion 23b
of discharge opening 23 spouts out from exit portion 23a
of discharge opening 23 in a state where the flow of clean-
ing water is in the middle of contraction of flow. Accord-
ingly, even after the flow of cleaning water is spouted out
from exit portion 23a of discharge opening 23, a jet flow
of cleaning water is converged to the center to a certain
distance and hence, a jet flow forms a contracted flow
such that a diameter of an outer periphery of the jet flow
is decreased. Accordingly, cleaning water spouted out
from exit portion 23a of discharge opening 23 of nozzle
spout portion 26 exhibits stable behavior basically.
[0067] However, flow passage length L (distance) from
the position where cleaning water starts the contraction
of flow from inflow portion 23b of discharge opening 23
to the position where cleaning water is spouted out from
exit portion 23a is short. Accordingly, vortex 29 generated
in space s due to the flow of cleaning water peeled off
by corner 23c of inflow portion 23b of discharge opening
23 becomes small. As a result, a pressure reduction
amount due to the generation of a negative pressure in
the contracted flow portion formed by discharge opening
23 becomes small and hence, cavitation also hardly oc-
curs.
[0068] Further, a passage of air to exit portion 23a of
discharge opening 23 of nozzle spout portion 26 is narrow
because a distance from the position where cleaning wa-
ter starts the contraction of flow is small. As a result, an
amount of inflow of air taken in by space s is also de-
creased.
[0069] That is, when aspect ratio (L/D) of discharge
opening 23 of nozzle spout portion 26 is less than 0.25,
a state is brought about where jet flow of cleaning water
hardly generates pulsation. Accordingly, a pulsation ef-
fect of the jet flow is low and hence, such aspect ratio is
not suitable for the body part cleaning nozzle of a sanitary
cleaning device of this exemplary embodiment.
[0070] Hereinafter, the description is made with re-
spect to load change width of a jet flow of cleaning water

which influences a cleaning effect and a clean feeling
when above-mentioned aspect ratio (L/D) between flow
passage length L of the discharge opening of the nozzle
spout portion and diameter D of the discharge opening
is changed, with reference to FIG 9.
[0071] FIG. 9 is a graph showing the relationship be-
tween aspect ratio (L/D) and a load change width of a jet
flow in the body part cleaning nozzle of the sanitary clean-
ing device according to the exemplary embodiment. In
the drawing, actually measured values (black square
points) and an average value (solid line) of the actually
measured values are shown.
[0072] As shown in FIG.9, it is understood that a load
change width is maximum in the vicinity of aspect ratio
(L/D) of 0.5 so that a pulsation effect can be acquired
when aspect ratio (L/D) falls within a range from 0.25 to
0.75. It is also understood that high load change width
of 4gw or more, for example, is acquired particularly when
aspect ratio (L/D) falls within a range from 0.4 to 0.7.
Also, a large load change width is acquired even when
aspect ratio (L/D) is 0.75 or more; however, as described
previously, an amount of contraction flow of cleaning wa-
ter is small and a flow speed is lowered and hence, a
cleaning effect and a clean feeling are lowered. Further,
an outer periphery of a jet flow of cleaning water becomes
large and hence, swing property of cleaning water spout-
ed out from exit portion 23a of discharge opening 23 of
nozzle spout portion 26 is lowered. Accordingly, the con-
stitution of nozzle spout portion 26 where aspect ratio
(L/D) is set to 0.75 or more is not preferable.
[0073] Next, a flow rate of cleaning water at which pul-
sation is generated with respect to above-mentioned as-
pect ratio (L/D) between flow passage length L of the
discharge opening and diameter D of the discharge open-
ing of the nozzle spout portion of this exemplary embod-
iment is described with reference to FIG. 10.
[0074] FIG. 10 is a view showing the relationship be-
tween a flow rate and a pressure loss of cleaning water
with respect to predetermined aspect ratio (L/D) of the
body part cleaning nozzle of the sanitary cleaning device
according to the exemplary embodiment. FIG. 10 shows
an example where aspect ratio (L/D) of the body part
cleaning nozzle is set to 0.5. A solid line in the drawing
indicates a result of study of flow rate and a pressure loss
of cleaning water spouted out from the body part cleaning
nozzle in the exemplary embodiment. On the other hand,
a broken line in the drawing indicates the relationship
between the flow rate and the pressure loss in the state
where neither pulsation nor division occurs in cleaning
water spouted out from the body part cleaning nozzle.
[0075] As shown in FIG. 10, it is understood that when
a flow speed of cleaning water spouted out from the noz-
zle spout portion of the body part cleaning nozzle ex-
ceeds 5.2 m/sec, there is a tendency for a pressure loss
to be slightly increased. To observe a jet flow of cleaning
water spouted out from the body part cleaning nozzle in
such a state, it is found that the jet flow becomes slightly
whitish around the above-mentioned flow speed and the
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entrapment of air into the jet flow of cleaning water starts.
[0076] Further, along with the increase of a flow speed
of cleaning water, air is further taken in the jet flow so
that the diameter of an outer periphery of the jet flow is
increased. Then, when a flow speed of cleaning water
exceeds 7 m/sec, water masses which take in air therein
are jetted from exit portion 23a of discharge opening 23
in a divided manner. As a result, pulsation brought about
by dividing of a jet flow is accelerated.
[0077] That is, it is found that, by setting aspect ratio
(L/D) of the body part cleaning nozzle of the exemplary
embodiment to a value which falls within a predetermined
range from 0.25 to 0.75, for example, cleaning water is
sufficiently divided even when a flow rate of cleaning wa-
ter is 0.6 L/min so that cleaning water can be spouted
out in a pulsation state.
[0078] As described above, it is preferable to set as-
pect ratio (L/D) of discharge opening 23 of nozzle spout
portion 26 of the sanitary cleaning device according to
the exemplary embodiment to a value which falls within
a range of 0.25 to 0.75. Further, as described with refer-
ence to FIG 9, it is more preferable to particularly set
aspect ratio (L/D) of discharge opening 23 of nozzle spout
portion 26 to a value which falls within a range of 0.4 to
0.7. Accordingly, a load change width of pulsation of
cleaning water can be increased even with a small flow
rate and hence, the sanitary cleaning device of the ex-
emplary embodiment can acquire a higher cleaning effect
and a further excellent clean feeling.
[0079] Further, as described with reference to FIG. 6,
corner 23c of inflow portion 23b of discharge opening 23
of nozzle spout portion 26 forms cleaning water which
flows into nozzle spout portion 26 into a contracted flow
and peels off the flow from inner peripheral wall 23d of
discharge opening 23. Accordingly, corner 23c is impor-
tant for pulsating a jet flow of cleaning water due to the
formation of vortex 29 generated by a subsequent flow.
In view of the above, in this exemplary embodiment, an
angle θ of corner 23c is set at an approximately right
angle (including a right angle) outwardly to inflow portion
23b from inner peripheral wall 23d of discharge opening
23. In this case, in general, a round shape is liable to be
imparted to corner 23c by working or the like, and such
a round shape influences peeling off of the flow of clean-
ing water. Accordingly, in this exemplary embodiment,
when diameter D of discharge opening 23 is 1mm, for
example, the round shape of corner 23c is formed such
that a radius of curvature becomes 0.1 mm or less. Ac-
cordingly, the flow of cleaning water can be effectively
separated from inner peripheral wall 23d of discharge
opening 23 by corner 23c of inflow portion 23b of dis-
charge opening 23 in nozzle spout portion 26. Then, air
is mixed into a jet flow of cleaning water which flows along
inner peripheral wall 23d of discharge opening 23 and
hence, the jet flow of cleaning water can be divided easily.
As a result, it is possible to effectively impart a pulsation
effect to cleaning water which spouts out from the body
part cleaning nozzle.

[0080] In this exemplary embodiment, the description
is made with respect to the example where corner 23c
of inflow portion 23b of discharge opening 23 in nozzle
spout portion 26 is formed at an approximately right an-
gle. However, the present invention is not limited to such
an example. For example, as shown in FIG 11, an angle
θ of corner 23c extending outwardly to inflow portion 23b
from inner peripheral wall 23d of discharge opening 23
(that is, angle 0 of corner 23c made by inner peripheral
wall 23d and inflow portion 23b) may be formed at an
acute angle. Accordingly, even when discharge opening
23 is formed using a resin molded product, for example,
the flow of cleaning water can be peeled off with more
certainty from inner peripheral wall 23d of discharge
opening 23 by corner 23c formed by inflow portion 23b
and inner peripheral wall 23d of discharge opening 23.
Further, an opening area (space s) for air which flows
into a negative pressure portion generated by a contract-
ed flow portion of cleaning water formed along inner pe-
ripheral wall 23d of discharge opening 23 can be in-
creased to maximum thus allowing air to easily flow into
space s. Accordingly, even when a flow rate of jet flow
of cleaning water from the body part cleaning nozzle is
small, the jet flow of cleaning water can be divided into
water masses of a size by which a strong clean feeling
can be acquired and hence, a pulsation effect can be
increased. As a result, even when a flow rate of cleaning
water is small, it is possible to produce a higher cleaning
effect and to give a more excellent clean feeling.
[0081] In this exemplary embodiment, the description
is made with respect to the example where corner 23c
is formed on inflow portion 23b of discharge opening 23
of nozzle spout portion 26. However, the present inven-
tion is not limited to such an example. For example, a
projecting portion formed of a burr may be formed toward
introducing passage 22 from inflow portion 23b along in-
ner peripheral wall 23d of discharge opening 23 of nozzle
spout portion 26. In this case, the projecting portion such
as a burr may be formed by forming discharge opening
23 of nozzle spout portion 26 by punching a sheet metal
such as stainless steel or by resin molding, for example.
Due to the burr formed on corner 23c of inflow potion 23b
of discharge opening 23 in nozzle spout portion 26, a
sharp edge having a more acute angle can be formed on
inflow portion 23b into which a jet flow of cleaning water
flows. Accordingly, the flow of cleaning water can be
peeled off with more certainty from inner peripheral wall
23d of discharge opening 23 by an edge portion of the
burr. Further, an opening area (space s) for air which
flows into a negative pressure portion generated by a
contracted flow portion of cleaning water formed along
inner peripheral wall 23d of discharge opening 23 can be
increased to maximum thus allowing air to more easily
flow into space s. Accordingly, even when a flow rate of
jet flow of cleaning water from the body part cleaning
nozzle is small, the jet flow of cleaning water can be di-
vided into water masses of a size by which a strong clean
feeling can be acquired and hence, a pulsation effect can
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be increased. As a result, even when a flow rate of clean-
ing water is small, it is possible to produce a higher clean-
ing effect and to give a more excellent clean feeling.

SECOND EXEMPLARY EMBODIMENT

[0082] Hereinafter, a body part cleaning nozzle of a
sanitary cleaning device according to the second exem-
plary embodiment of the present invention is described
with reference to FIG. 12.
[0083] FIG 12 is a longitudinal cross-sectional view of
the body part cleaning nozzle of the sanitary cleaning
device according to the second exemplary embodiment
of the present invention,
[0084] As shown in FIG. 12, this exemplary embodi-
ment differs from the body part cleaning nozzle of the
sanitary cleaning device of the first exemplary embodi-
ment in that turbulence generating portion 25 is formed
on bottom portion 22b of introducing passage 22 which
forms direction-changing portion 27 of the body part
cleaning nozzle toward nozzle spout portion 26. It is pref-
erable that turbulence generating portion 25 be provided
in the vicinity of direction-changing portion 27 or on a
direction-changing portion 27 side of introducing pas-
sage 22. Other constitutions and the manner of operation
and advantageous effects of this exemplary embodiment
are equal to those of the sanitary cleaning device of the
first exemplary embodiment and hence, the detailed de-
scription of other constitutions and the manner of oper-
ation and advantageous effects of this exemplary em-
bodiment is omitted.
[0085] That is, as shown in FIG. 12, turbulence gener-
ating portion 25 in this exemplary embodiment is formed
of a projection having a prism shape, for example, and
is formed on bottom portion 22b of introducing passage
22 in an erected manner toward nozzle spout portion 26.
In such a constitution, as one example, in the case where
a diameter of introducing passage 22 is 3 mm, projection
25c having a prism shape which constitutes turbulence
generating portion 25 has a width of 2 mm (in the direction
orthogonal to the direction that cleaning water flows into
introducing passage 22) and a thickness of 1 mm (in the
direction that cleaning water flows into introducing pas-
sage 22), for example. Further, the projection having a
prism shape which constitutes turbulence generating
portion 25 is formed in the direction toward nozzle spout
portion 26 such that a height (in the direction toward noz-
zle spout portion 26) of the projection falls within a range
twice as large as a distance between a lowest portion
21a of inflow passage 21 where upper surface 25c1 of
projection 25c forms direction-changing portion 27 and
a lowest portion of inflow passage 21 and throttling por-
tion 25a.
[0086] Due to such a constitution, cleaning water
whose flow speed is increased by throttling portion 25a
which constitutes direction-changing portion 27 impinges
on projection 25c which constitutes turbulence generat-
ing portion 25 and is disposed in the inside of introducing

passage 22. Further, impinged cleaning water turns
around projection 25c and reaches a back surface side
of projection 25c so that cleaning water is further vigor-
ously disturbed. The disturbed cleaning water is spouted
out from nozzle spout portion 26 which forms a sharply-
narrowed flow passage in a state where cleaning water
is divided more effectively. As a result, a pulsation effect
of a jet flow of cleaning water is further enhanced so that
a higher cleaning effect and an excellent clean feeling
can be acquired even when a flow rate of jet flow of clean-
ing water is small.
[0087] Hereinafter, the manner of operation and ad-
vantageous effects when above-mentioned turbulence
generating portion 25 is formed is described with refer-
ence to FIG. 13.
[0088] FIG. 13 is a graph showing a load change width
of a jet flow in the body part cleaning nozzle shown in
Fig. 12. In FIG. 13, for a comparison purpose, a load
change width of a jet flow in a body part cleaning nozzle
which includes neither a throttling portion nor a turbu-
lence generating portion and includes only nozzle spout
portion 26 which forms a sharply-narrowed flow passage
is also shown in FIG. 13.
[0089] As shown in FIG. 13, firstly, due to the provision
of throttling portion 25a, when a flow rate of cleaning wa-
ter is increased, a flow speed of cleaning water is in-
creased. In such a state, when turbulence generating
portion 25 is further provided, an amplitude of a load
change width of a jet flow is increased along with the
increase of a flow rate. Accordingly, a jet flow of cleaning
water having a large flow rate and a high flow speed can
enlarge a load change width and hence, it is possible to
realize a desired jet flow of cleaning water.
[0090] That is, for example, even when a user sets a
weak water flow condition, that is, a condition where a
flow rate of cleaning water is minimum and a flow speed
of cleaning water is small, firstly, the flow speed of clean-
ing water is made as fast as possible due to throttling
portion 25a. Further, by making cleaning water whose
flow speed is increased impinge on turbulence generat-
ing portion 25 thus generating turbulence such as a vor-
tex flow, it is possible to generate a pulsation jet flow
where an amplitude of a load change width of the jet flow
is large.
[0091] On the other hand, as shown in FIG. 13, even
when neither the throttling portion nor turbulence gener-
ating portion is provided and only the nozzle spout open-
ing which constitutes a sharply-narrowed nozzle is pro-
vided, provided that a flow rate of cleaning water is large
and a flow speed of cleaning water is fast, a jet flow having
large pulsation can be generated by cavitation generated
at the sharply-narrowed portion. That is, it is understood
that when a flow rate shown in FIG. 13 exceeds 0.7 L/min,
a load change width of a jet flow can be enlarged. Ac-
cordingly, it is understood that even only with the consti-
tution of the nozzle spout opening which constitutes the
sharply-narrowed nozzle, it is possible to acquire a jet
flow of cleaning water having a large load change width
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by increasing a flow rate of cleaning water.
[0092] However, it is difficult to realize a jet flow of
cleaning water having a large load change width when a
flow rate of cleaning water is small, that is, the flow rate
is 0.6 L/min or less.
[0093] As described above, according to this exempla-
ry embodiment, in the case where the turbulence gener-
ating portion (projection 25c shown in FIG. 13) is provided
to direction-changing portion 27, a load change width of
a jet flow can be enlarged along with the increase of a
flow rate of cleaning water compared to a case where
neither throttling portion nor the turbulence generating
portion is provided. Further, it is understood that even
when a flow rate of cleaning water is 0.6 L/min or less, a
high load change width can be acquired. Accordingly,
even when a flow rate of cleaning water is small, a pul-
sation effect of a jet flow of cleaning water can be en-
hanced so that a higher cleaning effect and a more ex-
cellent clean feeling can be acquired.
[0094] In this exemplary embodiment, the description
has been made by taking the case where the upper sur-
face of projection 25c which constitutes turbulence gen-
erating portion 25 has the same height. However, the
present invention is not limited to such a constitution. For
example, upper surface 25c1 of projection 25c may be
formed in an inclined manner toward a lower side (a bot-
tom portion 22b side of introducing passage 22) as the
upper surface 25c1 is away from a throttling portion 25a
side. Due to such a constitution, cleaning water which
impinges on projection 25c can be effectively disturbed.
[0095] Further, in this exemplary embodiment, the de-
scription has been made with respect to the case where
projection 25c which constitutes turbulence generating
portion 25 is provided to introducing passage 22 which
constitutes direction-changing portion 27. However, the
present invention is not limited to such a case. For ex-
ample, as shown in FIG. 14, projection 25b may be dis-
posed upstream of throttling portion 25a. Accordingly,
with the simple constitution where the above-mentioned
turbulence generating portion is not provided, a flow
speed of cleaning water which flows into the throttling
portion can be increased. As a result, a pulsation effect
of a jet flow of cleaning water spouted out from exit portion
23a of discharge opening 23 of nozzle spout portion 26
can be increased.

THIRD EXEMPLARY EMBODIMENT

[0096] Hereinafter, a sanitary cleaning device accord-
ing to the third exemplary embodiment of the present
invention is described with reference to Fig. 15.
[0097] FIG. 15 is a cross-sectional view of a pulsation
pump according to the third exemplary embodiment of
the present invention.
[0098] As shown in FIG. 15, the sanitary cleaning de-
vice according this exemplary embodiment differs from
the sanitary cleaning devices of the above-mentioned
respective exemplary embodiments in that water pump

14 is formed of pulsation pump 14a. Other constitutions
and the manner of operation and advantageous effects
of the sanitary cleaning device of this exemplary embod-
iment are equal to those of the sanitary cleaning device
of the above-mentioned exemplary embodiments and
hence, the detailed description of other constitutions and
the manner of operation and advantageous effects of the
sanitary cleaning device of this exemplary embodiment
is omitted. The example is described where pulsation
pump 14a is formed of positive displacement pump 14a.
[0099] Firstly, the constitution and the manner of op-
eration of the positive displacement pump which is a pul-
sation pump mounted in a body portion of the sanitary
cleaning device according this exemplary embodiment
are described with reference to FIG. 15.
[0100] As shown in FIG. 15, positive displacement
pump 14a includes at least: pump body portion 81 having
column-shaped space 82; pressure-supply piston 83;
motor 86; link mechanism 89 and the like. In such a con-
stitution, column-shaped space 82 of pump body portion
81 is divided into pump chamber 82a and pump chamber
82b by pressure-supply piston 83.
[0101] Inflow portion 84 for cleaning water is formed
on one side portion of pump body portion 81, and outflow
portion 85 for cleaning water is formed on the other side
portion of pump body portion 81. Inflow portion 84 is con-
nected to heat exchanger 12 through body part cleaning
water flow passage 202, and outflow portion 85 is con-
nected to changeover valve 16 through body part clean-
ing water flow passage 202.
[0102] Gear 87 mounted on a rotary shaft of motor 86
and gear 88 connected to link mechanism 89 are meshed
with each other and hence, the rotational movement of
motor 86 is converted into reciprocating movement of
pressure-supply piston 83 by way of link mechanism 89.
That is, when motor 86 is rotated, pressure-supply piston
83 is moved in a reciprocating manner by way of gear
87, gear 88 and link mechanism 89.
[0103] Due to such a constitution, positive displace-
ment pump 14a performs the following manner of oper-
ation.
[0104] Firstly, when pressure-supply piston 83 moves
in the downward direction so that the volume of pump
chamber 82a is increased, a pressure in pump chamber
82a becomes lower than a pressure in inflow portion 84.
Accordingly, cleaning water in heat exchanger 12 is sup-
plied to pump chamber 82a from inflow portion 84a.
[0105] On the other hand, when pressure-supply pis-
ton 83 moves in the upward direction so that the volume
of pump chamber 82a is decreased, pressure in pump
chamber 82a becomes higher than a pressure in outflow
portion 85. Accordingly, cleaning water supplied to pump
chamber 82a is discharged to outflow portion 85a.
[0106] When cleaning water in pump chamber 82a is
discharged from outflow portion 85a accordingly, clean-
ing water is supplied to pump chamber 82b from inflow
portion 84b. Then, when cleaning water in pump chamber
82a is supplied from inflow portion 84a, cleaning water
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in pump chamber 82b is discharged from outflow portion
85b.
[0107] That is, due to the upward and downward move-
ment of pressure-supply piston 83, a pressure is applied
to cleaning water in pump chamber 82a and cleaning
water in pump chamber 82b alternately. Further, by
changing a reciprocating speed of pressure-supply pis-
ton 83 within one rotation, it is possible to impart period-
ical pulsation to cleaning water in inflow portion 84. In
this case, with respect to a pulsation pressure of cleaning
water, the lowest pressure at the time of pulsation be-
comes substantially equal to an inflow pressure of posi-
tive displacement pump 14a. On the other hand, the high-
est pressure of pulsation pressure becomes a pressure
corresponding to a load of positive displacement pump
14a and a speed of change in volume of positive dis-
placement pump 14a. Accordingly, cleaning water to
which a pulsation pressure is applied is discharged from
outflow portion 85 of positive displacement 14a.
[0108] As described above, according to this exempla-
ry embodiment, due to an operation of pulsation pump
14a which is positive displacement pump 14a, cleaning
water to which pulsation is imparted in advance flows
into nozzle spout portion 26 through inflow passage 21,
direction-changing portion 27, introducing passage 22 of
body part cleaning nozzle 1. Therefore, disturbance of
cleaning water such as a vortex at direction-changing
portion 27 is accelerated by pulsating cleaning water.
Accordingly, it is possible to impart a higher pulsation
effect to a jet flow of cleaning water spouted out from exit
portion 23a of discharge opening 23 of nozzle spout por-
tion 26 which constitutes a sharply-narrowed flow pas-
sage.
[0109] In a conventional body part cleaning nozzle, to
ensure a cleaning effect and a clean feeling, a powerful
and expensive pulsation pump was necessary.
[0110] To the contrary, according to this exemplary
embodiment, as described in conjunction with the first
exemplary embodiment, it is possible to impart pulsation
to a jet flow of cleaning water by nozzle spout portion 26.
Accordingly, as pulsation pump 14a, pulsation pump 14a
with a smaller pulsation pressure can be used. Further,
due to such a constitution, it is possible to effectively
spout out a jet flow of cleaning water formed of divided
water masses of a size by which a good clean feeling
can be acquired from exit portion 23a of discharge open-
ing 23 of nozzle spout portion 26. Accordingly, pulsation
pump 14a of a low cost can be used by reducing a load
of pulsation pump 14a. As a result, it is possible to realize
a sanitary cleaning device which can realize a low cost.
[0111] As described above, the present invention pro-
vides the sanitary cleaning device which discharges sup-
plied cleaning water toward a body part from the body
part cleaning nozzle, wherein the body part cleaning noz-
zle includes the inflow passage, the introducing passage,
and the nozzle spout portion having the discharge open-
ing. The inflow passage is connected to one end of the
introducing passage via a direction-changing portion

having a throttling portion. The nozzle spout portion is
formed of a sharply-narrowed flow passage which is con-
nected to another end of the introducing passage and
whose flow passage cross-sectional area is sharply re-
duced by the introducing passage and the discharge
opening.
[0112] Due to such a constitution, the throttling portion
is disposed in the direction-changing portion which con-
nects the inflow passage and the introducing passage of
the body part cleaning nozzle to each other. Accordingly,
a flow speed of cleaning water which is injected into the
direction-changing portion from the inflow passage is in-
creased at the throttling portion. In a state where the flow
speed is high, cleaning water impinges on the inner wall
surface of the introducing passage and, at the same time,
the flow direction is diverted by the direction-changing
portion and hence, the turbulence of flow such as a vortex
is generated in cleaning water. As a result, a high pulsa-
tion effect is imparted to a jet flow of cleaning water and
hence, cleaning water can be spouted out from the dis-
charge opening of the nozzle spout portion.
[0113] Further, due to the provision of the nozzle spout
portion which forms the sharply-narrowed flow passage,
cleaning water which flows into the nozzle spout portion
spouts out from the discharge opening in a contracted
flow. At this point of time, in the nozzle spout portion, a
space is formed between an outer periphery of a jet flow
of cleaning water which forms a contracted flow and an
inner peripheral wall of the discharge opening toward the
discharge opening. Then, air flows into the space formed
between the outer periphery of the jet flow of cleaning
water and the inner peripheral wall of the discharge open-
ing from the outside, and a vortex is generated due to
cleaning water outside the outer periphery of the jet flow
in a contracted flow and air whereby cleaning water and
air are mixed to each other. At this point of time, a mixing
phenomenon of cleaning water and air is not uniform and
hence, air and cleaning water flow out in the form of mixed
masses. Accordingly, it is possible to impart pulsation to
cleaning water spouted out from the discharge opening
of the nozzle spout portion. As a result, it is possible to
provide a sanitary cleaning device which exhibits a high
cleaning effect and to give an enhanced clean feeling to
a user even when a flow rate of cleaning water is small.
In this case, when a flow speed of cleaning water is suf-
ficiently fast, cavitation occurs at a vortex or the corner
of the inflow portion of the discharge opening of the noz-
zle spout portion as an initiation point. As a result, it is
possible to impart the larger pulsation to cleaning water.
[0114] By forming the sharply-narrowed flow passage
at the exit portion of the discharge opening of the nozzle
spout portion, a contracted flow of cleaning water forms
the minimum diameter portion. Further, a gap is formed
between a jet flow of cleaning water and the inner pe-
ripheral wall of the discharge opening. Due to such a
constitution, the discharging direction of a jet flow of
cleaning water is not influenced by the inner peripheral
wall of the discharge opening. As a result, it is possible
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to impart the degree of freedom to the direction that a jet
flow of cleaning water is discharged (for example, the
longitudinal direction that the body part cleaning nozzle
projects). Further, a vortex generated in the space
formed by the outer periphery of a jet flow of cleaning
water and the inner peripheral wall of the discharge open-
ing changes in terms of time as well as in terms of space.
Accordingly, it is possible to impart an action of swinging
in the discharge direction of a jet flow of cleaning water
in accordance with a change in a vortex.
[0115] Further, according to the sanitary cleaning de-
vice of the present invention, in the nozzle spout portion,
aspect ratio (L/D) between diameter D and flow passage
length L of the discharge opening may be set to a value
which falls within a range from 0.25 to 0.75. Further, in
the nozzle spout portion, aspect ratio (L/D) between di-
ameter D of the discharge opening and flow passage
length L of the discharge opening may be set to a value
which falls within a range from 0.4 to 0.7.
[0116] Due to such a constitution, it is possible to make
the minimum diameter portion (maximum flow speed por-
tion) of the contracted flow portion generated in the dis-
charge opening of the nozzle spout portion approximately
agree with (including "agree with") the position of the exit
portion of the discharge opening. Accordingly, at the po-
sition of the exit portion of the discharge opening, a space
formed by an outer periphery of a jet flow of cleaning
water and the inner peripheral wall of the discharge open-
ing becomes maximum. An opening area for air which
flows into the negative pressure portion generated at the
contracted flow portion formed in the discharge opening
of the nozzle spout portion becomes maximum and
hence, air can easily flow into the negative pressure por-
tion. Accordingly, air which flows into the negative pres-
sure portion and cleaning water are effectively mixed with
each other and hence, even when a flow rate of jet flow
of cleaning water from the body part cleaning nozzle is
small, cleaning water can be divided into water masses
by which a user can acquire a strong clean feeling. As a
result, even when a flow rate of jet flow of cleaning water
from body part cleaning nozzle is small, it is possible to
realize a sanitary cleaning device having a high cleaning
effect and a clean feeling.
[0117] Further, by setting aspect ratio (L/D) to a value
which falls within a range from 0.25 to 0.75 or within a
range from 0.4 to 0.7, it is possible to configure the exit
portion of the discharge opening of the nozzle spout por-
tion such that a space formed between the outer periph-
ery of a jet flow and the inner peripheral wall of the dis-
charge opening becomes maximum. Accordingly, out-
side air flows into the space and, at the same time, air is
easily taken in a jet flow of cleaning water. Then, air taken
in the jet flow of cleaning water increases a volume of
the jet flow of cleaning water thus increasing a diameter
of an outer periphery of the jet flow. In this case, the outer
periphery of the jet flow of cleaning water is allowed to
sufficiently spread into the space and hence, due to air
taken in cleaning water, even when a flow rate of jet flow

of cleaning water from the body part cleaning nozzle is
small, it is possible to divide cleaning water into water
masses by which a user can acquire a strong clean feel-
ing. Due to a pulsation jet flow generated by divided water
masses, a load change width of a jet flow which impinges
on a part to be cleaned is increased. As a result, even
when a flow rate of jet flow of cleaning water from the
body part cleaning nozzle is small, it is possible to realize
a sanitary cleaning device which acquires a high cleaning
effect and a clean feeling.
[0118] According to the sanitary cleaning device of the
present invention, the direction-changing portion may be
configured such that the flow direction of cleaning water
which flows in the inflow passage and the flow direction
of cleaning water which flows in the introducing passage
may be changed at a right angle. Due to such a consti-
tution, cleaning water which flows into the introducing
passage from the inflow passage impinges on the inner
wall surface of the introducing passage and hence, a flow
speed distribution of cleaning water which advances to
the nozzle spout portion changes. Then, a jet flow of
cleaning water is divided at the nozzle spout portion
which constitutes the sharply-narrowed flow passage
and, at the same time, cleaning water in the direction
(longitudinal direction) that the body part cleaning nozzle
projects is discharged while being swung. As a result, it
is possible to realize a sanitary cleaning device which
acquires a high cleaning effect and gives an excellent
clean feeling.
[0119] According to the sanitary cleaning device of the
present invention, an inflow portion of the discharge
opening of the nozzle spout portion connected to the in-
troducing passage may have a corner formed into an
acute angle between an outer region of inflow portion
and an inner peripheral wall of the discharge opening.
Due to such a constitution, the flow of cleaning water can
be peeled off with certainty by a portion of the corner at
the inflow portion of the discharge opening of the nozzle
spout portion. In this case, the corner acts so as to allow
air from the outside to easily flow into the negative pres-
sure portion generated by the reducing flow portion
formed by the nozzle spout portion. As a result, even
when a flow rate of jet flow of cleaning water from the
body part cleaning nozzle is small, cleaning water is di-
vided into water masses of a size which can give a strong
clean feeling, and thus further enhance a cleaning effect
and a clean feeling.
[0120] According to the sanitary cleaning device of the
present invention, the inflow portion of the discharge
opening may have a burr that projects toward an intro-
ducing passage side. Due to such a constitution, by en-
suring an edge of the corner of the inflow portion of the
discharge opening of the nozzle spout portion, it is pos-
sible to surely peel off the flow of cleaning water by the
edge portion of the corner. In this case, the corner acts
so as to allow air from the outside to easily flow into the
negative pressure portion generated by the reducing flow
portion formed by the nozzle spout portion. As a result,
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even when a flow rate of jet flow of cleaning water from
the body part cleaning nozzle is small, cleaning water is
divided into water masses of a size which can give a
strong clean feeling, and thus further enhance a cleaning
effect and a clean feeling.
[0121] According to the sanitary cleaning device of the
present invention, a turbulence generating portion which
disturbs the flow of the cleaning water flowing into the
introducing passage from the inflow passage through the
throttling portion may be formed in the inflow passage at
a direction-changing portion side. Further, the turbulence
generating portion may be formed of a projection formed
in an extending manner toward the discharge opening
from a bottom portion of the introducing passage. Due
to such a constitution, the turbulence of the flow of clean-
ing water which flows into the introducing passage is ac-
celerated and hence, a pulsation effect of cleaning water
which is spouted out from the nozzle spout portion can
be further enhanced.
[0122] According to the sanitary cleaning device of the
present invention, the projection may be formed into a
shape of a prism. Due to such a constitution, the turbu-
lence of the flow of cleaning water which flows into the
introducing passage can be further accelerated.
[0123] According to the sanitary cleaning device of the
present invention, an upper surface of the projection may
be inclined downwardly with increase in distance from
one side adjacent to the throttling portion. Due to such a
constitution, the turbulence of the flow of cleaning water
which flows into the introducing passage can be further
accelerated.
[0124] According to the sanitary cleaning device of the
present invention, the upper surface of the projection is
located at a height within a range twice a distance be-
tween a lowest portion of the inflow port and the throttling
portion, when the height is measured from the lowest
portion of the inflow port that constitutes the direction-
changing portion. Due to such a constitution, the flow of
cleaning water which flows into the introducing passage
can be effectively disturbed.
[0125] According to the sanitary cleaning device of the
present invention, a pulsation pump may be disposed
upstream of the body part cleaning nozzle. Due to such
a constitution, by making use of the pulsation generated
by the nozzle spout portion, it is possible to use the pul-
sation pump with a smaller pulsation pressure. As a re-
sult, it is possible to divide a jet flow of cleaning water
from the nozzle spout portion into water masses of a size
which can acquire a more preferable clean feeling and,
at the same time, a load of the pulsation pump can be
decreased.

INDUSTRIAL APPLICABILITY

[0126] The present invention can enhance a cleaning
effect and a clean feeling by dividing a jet flow of cleaning
water into water masses of a size which can acquire a
strong clean feeling even when a flow rate of jet flow of

cleaning water is small. Accordingly, the present inven-
tion is applicable not only to a hot water cleaning toilet
bowl seat but also applications such as a sanitary clean-
ing device for cleaning face, head, hands, legs and the
like and cleaning of animals such as pets or non-living
matters.

REFERENCE MARKS IN THE DRAWINGS

[0127]

1 body part cleaning nozzle (buttock noz-
zle)

2 bidet nozzle
3 nozzle cleaning nozzle
4 control part
5 branch faucet
6 strainer
7 electromagnetic valve
8 atmosphere release portion
8a tank
9 constant flow regulating valve
12 heat exchanger
13a, 13b temperature sensor
14 water pump
14a positive displacement pump (pulsation

pump)
15 buffer tank
16 changeover valve
20 nozzle portion
21 inflow passage
21a lowest portion
22 introducing passage
22a inner wall surface
22b bottom portion
23 discharge opening
23a exit portion
23b inflow portion
23c corner
23d inner peripheral wall
25 turbulence generating portion
25a throttling portion
25b, 25c projection
25c1 upper surface
26 nozzle spout portion
27 direction-changing portion
28 contracted flow curve
28a minimum diameter portion
29 vortex
31 vacuum breaker
40 toilet bowl nozzle
51 relief valve
81 pump body portion
82 column-shaped space
82a pump chamber
82b pump chamber
83 pressure-supply piston
84, 84a, 84b inflow portion
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85, 85a, 85b outflow portion
86 motor
87, 88 gear
89 link mechanism
100 sanitary cleaning device
200 body portion
201 water supply pipe
202 body part cleaning water flow passage
205 toilet bowl cleaning water flow passage
300 remote control unit
301 controller body portion
302 stop switch
303 buttock switch (buttock cleaning button)
304 bidet switch (bidet cleaning button)
305 wide cleaning switch
306 rhythm cleaning switch
307 water power setting switch
309 movement cleaning switch
310 cleaning position setting switch
400 toilet seat portion
500 lid portion
600 entrance detection sensor
610 sitting detection sensor
700 toilet bowl
1000 toilet device

Claims

1. A sanitary cleaning device which discharges sup-
plied cleaning water toward a body part from a body
part cleaning nozzle, wherein
the body part cleaning nozzle includes: an inflow
passage; an introducing passage; and a nozzle
spout portion having a discharge opening,
the inflow passage is connected to one end of the
introducing passage via a direction-changing portion
having a throttling portion, and
the nozzle spout portion is connected to another end
of the introducing passage, and includes a sharply-
narrowed flow passage which is formed by the intro-
ducing passage and the discharge opening and
where a cross section of a flow passage is sharply
reduced.

2. The sanitary cleaning device according to claim 1,
wherein, in the nozzle spout portion, an aspect ratio
(L/D) between a diameter D and a flow passage
length L of the discharge opening is set to a value
of 0.25 to 0.75.

3. The sanitary cleaning device according to claim 1,
wherein, in the nozzle spout portion, an aspect ratio
(L/D) between a diameter D and a flow passage
length L of the discharge opening is set to a value
of 0.4 to 0.7.

4. The sanitary cleaning device according to claim 1,

wherein the direction-changing portion changes a
flow direction of the cleaning water which flows in
the inflow passage and the introducing passage into
approximately a right angle.

5. The sanitary cleaning device according to claim 1,
wherein an inflow portion of the discharge opening
of the nozzle spout portion connected to the intro-
ducing passage has a corner formed into an acute
angle between an outer region of the inflow portion
and an inner peripheral wall of the discharge open-
ing.

6. The sanitary cleaning device according to claim 1,
wherein the inflow portion of the discharge opening
has a burr that projects toward an introducing pas-
sage side.

7. The sanitary cleaning device according to claim 1,
wherein the introducing passage at a direction-
changing portion side has a turbulence generating
portion which disturbs a flow of the cleaning water
flowing from the inflow passage through the throttling
portion.

8. The sanitary cleaning device according to claim 7,
wherein the turbulence generating portion is formed
of a projection extending toward the discharge open-
ing from a bottom portion of the introducing passage.

9. The sanitary cleaning device according to claim 8,
wherein the projection is formed into a shape of a
prism.

10. The sanitary cleaning device according to claim 8 or
claim 9, wherein an upper surface of the projection
is inclined downwardly with increase in distance from
one side adjacent to the throttling portion.

11. The sanitary cleaning device according to claim 8,
wherein an upper surface of the projection is located
at a height within a range twice a distance between
a lowest portion of the inflow passage and the throt-
tling portion, when the height is measured from the
lowest portion of the inflow passage that constitutes
the direction-changing portion.

12. The sanitary cleaning device according to claim 1,
wherein a pulsation pump is provided upstream of
the body part cleaning nozzle.
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