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This invention relates to a water dispensing device that dispenses water from a water supply.
In particular, this relates to a water discharge device with a position adjustment function that
allows the water discharge nozzle and other components to be easily detached from their
basic position, enabling three-dimensional movement, and to be easily returned to the basic

position.

AFERAIZ, KED S DHEKEMHKT BHKEEICRET D, FIC. K/ JIINEF2EELZRDHS
REICHAE L T3 RTMICHEEARICL. e, BXAZBICHBICRICENTZTZILHTES

(I EFERE S DHIKEBEICEAT %,

[0002]

Household chores are often performed using a water dispenser that draws water from the

tap, such as in the kitchen sink.
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BFIDS > IETKED S DIRKEHIKT ZHKEBZRAVTRENTHND Z EHZL,

Conventional water discharge devices have long had designs where the spout is fixed or
where the spout rotates only in a horizontal plane, and these devices could not move the
water discharge nozzle in three dimensions. However, even in conventional technology, there
were water discharge devices with a position adjustment function that allowed the water

discharge nozzle at the tip of the spout to be moved and its position to be adjusted.

EROHKEBIFZANT FHBEESNIZHDP. XNT FHKFERDATEET 2H DA E(IFH
<HEHH., INSDHKEETIIHIK/ ZILEZ 3RTHICERETZ LA TS AN o7 L
D LIERFEMICEWVWTH. RN MEimDIEK/ JILEEZREAREICL. TOUEZRAM TS

LT E B ABAEEL E OHKEBN B > T,

[0003]

For example, in conventional technology, flexible hose or pipe materials are used as the

water conduit from the spout to the nozzle at the tip.
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PIZIE FERERMICHE VT, ANT bH S FEEmEDHK/ ZILEEFTOEKEE L TRIEEH B H—

AMPEFEEDH BN T Z2RBLICL DN H B,

For example, the one shown in Figure 18 (Patent Document 1: Japanese Patent Publication
No. 11-152774) is known. As shown in Figure 18, a guide sleeve 101 is fitted to the tip of the
spout 100, and a pipe section 103 with a water discharge nozzle 104 at its tip is detachably
incorporated inside the guide sleeve 101. If the water discharge nozzle 104 is removed from
the tip of the spout 100, the pipe section 103 can be slidably extended and retracted from the
guide sleeve 101 if it is a flexible hose, and the structure allows the flexible hose pipe section

103 to be freely flexible.

BIZIE. B18ICRTHD Xl (AT 11-152774852%) MNESATWVS,
K18ICRT &SI, R/INT 1 00DEFBRICHA KRRV =T 10 1M HREINTED, ZDAH
A RIJ=T101AICIK MK/ XIILEL 0 4% EHFICER /N1 TEBL 0 3MRHEBEICHE
HFAENTED. ANT 10 0DEIHEASHK/ XILEL 0 4ZEDHEIF. NI TELO 3A
TJLESIINRBABEMDHZE—ZATHNE, A1 RXV—=T10 1Hh5EBEBEEICHLANT
FIBICTLFVTNER—RATHZNATEPLO 3R HAICHESEZ LA TEREEL RS

TWa,
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[0004]

Other examples include, for instance, conventional technologies that employ a so-called
corrugated flexible pipe as a water discharge device with a position adjustment function for

water discharge nozzles and the like.

ZOMICIE. BIZIE. TEREMICE VT, MK/ JIIVEFDU BRSNS DOHKEEL LTL

LOZINT—MROTLEFITINEZEBLIEDDONH S,

For example, the one shown in Figure 19 (Patent Document 2: Japanese Patent Application
Publication No. 2008-51178) is known. The flexible pipe used in the water discharge device
with a position adjustment function for the water discharge nozzle shown in Figure 19
comprises a flexible corrugated pipe 11 made of synthetic resin having large-diameter
sections 11a and small-diameter sections 11b with different inner diameters arranged
alternately along the axial direction D; a stainless steel bellows pipe 12 inserted into the

corrugated pipe 12 with flange-shaped sections 12b formed at the openings 12a at both ends
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protruding from the openings 11c at both ends of the corrugated pipe 11; a cap nut 13 that is
rotatably and non-detachably attached to the outer circumference of the flange-shaped
section 12b in a state of coaxial communication with the bellows pipe 12; a sleeve section 14a
inserted between the corrugated pipe 11 and the bellows pipe 12; a flange section 14b
sandwiched between the opening 11c of the corrugated pipe 11 and the cap nut 13; and an
airtight member 14 having a projection 14c formed on the outer circumference of the sleeve
section 14a. The advantage of the flexible tube 10 is that it has a certain degree of flexibility
and can maintain its posture and remain stationary at any desired position, even against its
own weight. Therefore, the flexible pipe 10 is made up of a flexible stainless steel spiral pipe or
a synthetic resin spiral pipe, etc. Other types include those in which a stainless steel spiral

tube is covered with a resin bellows tube.

BlzIE. K19IRdgHD k2 (452008 —-5117 85K MNHISNTWLWS,

K1 9ICRdHKk/ XN EEDOMBRASEERTOHKEETHRAINTLWS 7L TIILEIR.
NEORLEZAZRHLL a/MBHL 1 beh#MABDICA> TRERBSN-AESEEZETZE
BBESD LY — FE L1 1, MBOMOL1 2 alcElEINERE 1 2bE LS — ME

110WmHEORAOR L 1 cASEESIE TS —FEL2RIEBEINI ATV L ARDIEEE
12r. wEEL 2 LA ETEELIRETERI L 2 bOABICEZEED DB AREEICED
Flironfcfrv 13, JWTF—FELICEEEL 2 COMICEAINE R —TE1 4 a

E W —FEL1IOMAOMLIL cERFTY I3 LORMICEHFEINE TS VU881 4br. R
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J—TE1 4 aDABICTERSNTIRETNRL 4 c 2B IIRENML 4 L 2f@R TR E B> T
W2, JLFITILELODXD) Y bE. H3REEDOEHEFEEIIERINTED. D £EDU
BECHEIOES > TEBZHIFL TRHLTZIENTE S, ZORHTILFITILELOEG. 7
ZEEBIBRAT YL ARHOBRIREH 5 WIIEAEIEROBRERENBHAINTVS, .

AT YL AHOBIEEDN A ZHIERDIEEETHKELICDDRED H B,

[0005]

Thus, if the water discharge nozzle at the tip of the spout is movable, it can be flexibly and
freely extended and retracted from the tip of the spout, and the position of the water
discharge nozzle at the tip of the spout can be freely adjusted in so-called three-dimensional

space, which is very convenient.

CD&SIC. AN MrtmDiK/ ZILEFEN B THNIE. XN\ MEmh 5K/ XILE
ENTLFITIDDOBHBEICHLANTZ ZENTE. ANT MMeimDItK/ XILEFEH VWD

W3 3RTEFATEREICUENABRTEI S LBRDERETH S,
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Furthermore, when cleaning the sink, being able to freely adjust the position of the spout

nozzle allows for convenient water distribution to corners of the sink.

Fles DUV DBRTHRED AN RmOHK/ ZILEEOMUEHNBEICHABTEZ LS VIR

ABLREICHKTESTERETH S,

[0006]

Japanese Patent Publication No. 11-152774, Japanese Patent Publication No. 2008-51178

BT 11—-1527 7452 %KM 2008—-5117 85Ln%#H

[0007]
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However, in the case where flexible hose material or flexible pipe material was used as the
water conduit from the spout to the water discharge nozzle at the tip, as shown in Figure 18,
there were problems with the attachment and detachment work, such as fixing the pipe

section 103 and the water discharge nozzle 104 in their basic position or removing them.

L LADS. K1 8ICRLIEANT b5 &mDHIK/ JILEEFTOEKRE L THEMESHS
R—ZAMPAEEDH DN THMZHRALICDDIE. NATEBL 03 MK/ XILE1 0 4 2BEE

BICRIESELODRDALLD THREERICHED o7,

When extending the nozzle by pulling it out of the guide sleeve 101, or retracting it by pushing
itin to fix itin a predetermined position, it was necessary to remove the water discharge
nozzle 104 from the guide sleeve 101 and extend it by pulling out the pipe section 103

together with the nozzle from the guide sleeve 101.

HARZXU—=T101H55THLTERRIELD, HLAATHED CTRHAEDUEICEAELTDT
BHEIE WK/ XILE104%ZHARR)—T101HSBWOHLT. NAFEBL03 A

FXU—T101h»55|SHLTHRRSEZIVEN D o7
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Furthermore, when putting the parts back together, it was necessary to insert the pipe
section 103 into the fixed rod-shaped guide sleeve 101 and then attach the water discharge
nozzle 104 to the predetermined shape of the guide sleeve 101, which was a complicated and

time-consuming process.

EHIC. TTICRTEICIE. WA 7881 0 3ZEEHERDAMFAU—T 10 LRICHEAL TND.
T MK/ ZIWE104%Z A RR)—T 10 1OFEFRRAICEE L TRESEIVEN D

D, TOFEHBMEDN DERODI N BERE B> TL

[0008]

Next, in the case where a flexible pipe 10 is used as the water conduit from the spout to the
water discharge nozzle at the tip, as shown in Figure 19, a certain degree of flexibility is
ensured and it can be stationary at any position in three-dimensional space. However, the

flexibility of the flexible pipe 10 is reduced, limiting the range of motion and preventing it from
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bending significantly. As a result, there is a problem in that the water discharge nozzle cannot

be moved freely in three dimensions.

RIS 1 9ICRLIEANT b5 EmDHK/ ZIEFTOEKEE LTAIEEHZTLFT
IWELOZHRALILDLDIE. HEREDOAREMIERIN TV TIRTERADOESDMUBEICFEHLET
EBHN TJLFITILELODREMEINNE K B>TLEVWAIENFIRSN TRESEMLRED
TRIFCOEHENEERTET. 2OER. K/ XIILEZ 3IXTHNICERICERABHSESZ L

EFTIITETHRVLEWVWS BN D o T

Furthermore, stainless steel spiral tubes can corrode if detergent comes into contact with

them, and are particularly susceptible to corrosion from chlorine-based detergents.

Ffee AT VL AHDOEREIXABINMIBETDILBRTZCEHH D BIERRKFINMTET S

EFRBLPT L,

[0009]
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In other words, conventional water discharge devices with position adjustment functions for
water discharge nozzles, etc., prioritize the ability to freely move the water discharge nozzle in
three dimensions, as shown in Figure 18. While the water channel from the spout to the tip of
the water discharge nozzle is made of a sufficiently flexible material like a hose, ensuring free
movement in three dimensions, on the other hand, there is no technology to easily attach or
detach the water discharge nozzle 104 from its basic position, resulting in problems with

attachment and detachment.

DED . EKESDMIK/ XV EFOMUERSHEN S OHKEEIX. MK/ XILEZBBIC3RX
TERABHMIEIRZER/ T, H18IIRLIcDbDEAD ANT bh5kEmDitK/ XILE
ETOEKBIITE—ADELSB+RICAHEEDH B DDZRAT 3 CICK D BRE 3 RTERBH
NERTEZHDOD. ZORE. MK/ XILE1 0 4Z2EBEFZAHSHBICHE S SEMD7%A

<. BREERICRED o7,

On the other hand, if we prioritize the ability to remain stationary at any position in three-
dimensional space without having to attach or detach the water discharge nozzle, the result
will be as shown in Figure 19. While this allows the flexible pipe 10 to remain stationary at any
position in three-dimensional space, the flexibility of the flexible pipe 10 becomes smaller,

limiting the range of motion and preventing it from bending significantly.
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—7A. HK/ ZINEDOREZFRBLE LTIRTEROESDMUEICRHRLETESRZEHRT S L.
19ICRLBDERD. IRTEFOEEDMEICRLETE S, JLFITILEL 0 DF#HEM
HNES LB TLERVWAHEDFIREINTARECERALLD TBIFEOEHENERTETHLR

Bo

[0010]

The present invention aims to provide a water discharge device that ensures flexibility by
employing a highly flexible hose material as the water conduit from the spout to the tip of the
water discharge nozzle, thereby allowing the water discharge nozzle to move freely in three
dimensions, and also ensures stable workability by allowing the water discharge nozzle to be

easily attached and detached from its basic position.

AFEBIZ. ZNT D SEHEOHK S/ ZILEFTOEKRE L TAHEEOARTHR—IMZHRAL

THHEMZREERL THXK/ XJILEZBHICIRTEMBE S E. HD. K/ JILEZERZHH

SERICIESE TRELIERMZHERT 2HKEEZRRHIS L ZBENET %,

06-09-2026 - Page 13



[0011]

To achieve the above-mentioned objectives of the present invention, the water discharge
device according to the present invention comprises a spout for supplying water from a water
supply pipe, a flexible and bendable hose body connected to the spout, a water discharge
head body connected to the hose body for discharging water introduced from the water
supply pipe, an arm support extending from the spout, and a water supply operation unit,
wherein the arm support has a support connector at the tip of the main body portion of the
arm support, the surface facing the water discharge head body being concave, the water
discharge head body has a head connector including a convex shape on the outer surface of
the arm support which is the surface facing the support connector, and the water discharge
head body is detachably supported from the arm support via a connection between the
concave shape of the support connector of the arm support and the convex shape of the head

connector of the water discharge head body.
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FERARAOBNZERT 27D, XERICHDBHKEEIL. BKEHSHKRKTEINT ~E

RIECA /N MOERENICRHER S 2B BEL R — XK L. RIEtE— R RISER TN THIGCHRK
ENSEIKLIoKZHIKT KA Y BiEE. BIESANDT b SR SN T — LSRR, faK
B Z R A TTRBRICE W T, BIEE Y — LAXFHAD . 7 — AZFHEDAFER D D Feimic. BIFCHIK
Ay RMEE O EEI MEARTH 3 ZFERFRZRATCHDOTH D FIECHANY FED BIEC
7 — LXFHADO R FHEEADONEE & RS NKREIC. ODEERZZTA Y FERGEZHER. 7l
507 — LXFHADRIEE X FhEF A DRI MEAAR L RIECH KA v FIEDFIEEA v P ERADRIFC D
ER & DEREZ N LT BIECHAKA Y RIEDRIEE 7 — ARFHED SIBARICKFEINLHDT

HBEEFHE T EIHKEETH S,

[0012]

Here, an example of the concave shape of the inner surface of the support connector of the

arm support is a partially spherical shell shape that follows the surface of a sphere.

C CTTV — LXFEDFHERAOMEARORE DA & L TE. BREICR S EBRERIRD B 5.

06-09-2026 - Page 15



In this context, a "partially spherical shell" refers to a concave surface that forms a spherical

shell equidistant from the center point, with a portion of it cut out.

CCTESBARRIREE. FORD S FHRHEOKFRZLEH T SMED S 5—afzID B LItk

2RBDTH Do

This is similar to how the reflector of a parabolic antenna has a shape that is like a portion of

a concave surface that forms a perfect spherical shell around the focal point.

L SBERTHEDLRAKRTH B,

[0013]

A spherical shape is an example of a convex outer surface of the head connector of a water

outlet head.
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KAy RIEDA Y RFEBEDOEARDHNAREDHF & L TIEEH B B,

Here, if the distance from the inner surface of the partial spherical shell to the center point
and the diameter of the sphere are approximately the same, then the two will form a shape

that aligns with each other.

CC T\ HREERONED 5 FOR E TOER CKEDOENBEE—ThHNIE. mEINCVED &K

SBIAREE B,

If both can align themselves, they can come into contact at any angle, resulting in excellent
coupling ability. In particular, if the size of the convex shape of the head connector of the
water discharge head is larger than the size of the concave shape of the support connector of
the arm support, the support connector of the arm support can slide and move on the surface
of the convex shape of the head connector of the water discharge head due to its concave
shape, and a degree of freedom is obtained in which it can slide freely up, down, left, and right

while connected.
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WMEDNRVWES CENTENRE DS ZAETHHELAED CENTE. BNIOERKENHERST
ETBo WIS 7 LXFHEOZFHERAEDOMEFRDRES LD KA Y RIEDA Y FEFER

DOEFROREETDANREVDLDTHNIE. 7 — LXFHEDOZFRERRISMERRICE D, i
KNy RIEDA Y FERBEOLEEZRORE LZE>TRETE, EELE>IRETLETEAIC

BHEICEE TS 38HENES NS,

[0014]

To ensure a reliable connection force, it is preferable that the support connector at the tip of
the arm support and the head connector of the water discharge head are made of materials

that are magnetic and magnetically attracted to each other.

CCTERNERRICEBLDIC, T— ATHEORBOIIRER/AL . HkAy REDAY KiE

RIARDRIE D, — AN EAETHADBAERELE Z R IEEZMTHE ZEHFHELL,

With the above configuration, magnetic force can be used as the connecting force between

the arm support and the water outlet head. Alternatively, it is preferable that, instead of the
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above configuration, both the support connector at the tip of the arm support and the head
connector of the water discharge head are made of magnets, and that they are arranged in a
magnetic configuration that allows them to attract each other. Even with the above
configuration, magnetic force can be used as the connecting force between the arm support

and the water outlet head.

EEBRTHIUE. BNZEDH > TT7 —LZFHEREHKAY RIEEDER AL LTRATE %, £
folF EEEBRICR R 7 — LAZFHED IR DFHERR & . KA Y FIEDA Y RERZEDRIE L
DWFzWaEE L. ENENZHREICRELFIMEDEREL LILHDTHS I EHIFEL

Vo EEBHMTH. BNZH>TT7—AZFHE KA Y RIEEDEFETE LTHATE S,

[0015]

In the present invention, after the water discharge head is removed from the arm support, the
hose body is flexible and has a high degree of freedom of curvature, ensuring freedom of

movement in three-dimensional space. Furthermore, in order to make it easier to ensure
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freedom of movement in three-dimensional space in the basic posture (stationary posture) of

the water discharge head, the following structure can be adopted.

AFEBAOHKEEIL. HKAY FIZT7 —LZFHEDSED AN LIRIE. R—RED A D DB
DEHELNSVHDTHD 3RTEFMILHEFEHELIERINTULSD, THIC. HKAY FD
BEAZY (BLEED) ICET23RTERNGRBEREZRERLCP T TE1D. TELDEEEZ

HRATBIENTE S,

[0016]

The first structure is a design in which the head connector of the water discharge head body
has a convex shape and is provided with recesses that are recessed more than the outer wall

surface of the water discharge head body.

ELOBEIR. LKA Y FMEDOA Y FERBEDNOEFROBEICHKAY MEOANBERLDHE

ATWBEEAZRITIBRE T2ITRTH S,
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In this way, by having a convex shape and a recess around it, even when the range of
movement of the support connector of the arm support increases, a part of the edge of the
support connector does not collide with the outer wall surface of the water discharge head,
but instead fits into the recess, thereby expanding the range of movement in all directions and

increasing the degree of freedom of movement in all directions.

CDXSIC HkAy BEDOAY FEJBENNEFRE CDRABDOEAZRHA D EICED. 77—
LZFHADZFHERADN L TFEGICBH T 2EBENKEL B oIIFETH. IFHERKDZDO—ER
DKy RIEDAEEICERT 2 @< EHDPFICADRAATLETERAICEEERZILITS

CENTE, L TEADOBREOBEHEZRHZENTE S,

[0017]

The second structure is the vertical tilt of the arm support.

B201ER. T-LXFEOLETFILETH B,
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In other words, at the connection point between the arm support and the spout, the arm
support is equipped with a movable mechanism that allows for at least vertical tilt relative to
the spout, and the vertical control of the basic position (static position) of the water outlet

head is made possible through the vertical tilt of the arm support.

DED. T—LEFEREINT FEDEREBICE VT, 7—LZFENINT I LT, D%a<
EHLETFILLDORIEEEZRAIABEE L. 7—LXFEOLETFIL L ZBLE T, HKAY FOD

BEAZEY (FULEED) o L THEOREZRIEE T %,

[0018]

The third structure is the left and right swivel of the spout.

FIDEEIZ. ANTFDEERXA—ARNILTH DB,

In other words, the spout is structured to have at least a swivel mechanism in a portion of it
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below the connection point with the arm support, allowing for left-right control of the basic
position (stationary position) of the water outlet head through the left and right swivels of the

spout.

DED. ANT LD, DELEDH T —LTIFEE DEHREL D FRIO—ZRICHEVWT, DEHECEHR
A —RNIINOTHEEE RS L. ANTFOEARA—RNILEBEL T, HkAY ROEARZ

2 (FrEZED) OEAEAROFHIEZRIEEL T 5.

[0019]

The fourth structure is the twisting rotation of the water outlet head.

FE 4 DEBEITEKANY ROBLEDEERTH S,

In other words, the water outlet head is connected to a hose body, which is a flexible,

bendable hose body connected to the spout.

06-09-2026 - Page 23



DED, HKkAY RIFA—XEKICEZEINTED ., YZA—XEIE, INT MOBE SN -ATEM

HZEHBERR—AETH S,

Therefore, there is a slight torsional margin. Furthermore, a structure that allows for rotation
by swivel at the connection point between the water outlet head and the hose body is also
possible. This structure allows for greater freedom in the orientation of the water outlet head,
and also increases the freedom in the orientation of the connection between the head
connector of the water outlet head body and the support connector at the tip of the arm

support.

EDRHZVORLEDI =D H B, oo HKAY FER—IIKEDERHDICEVTR
A—NILCKBEEZARETEEELHDIFD, COBETHNIE. HKkAY FOZEBDEH
EHRELABD KAy FIEDAy FEEE E 7 — L2 FRHAD SR O THRAERG K & DEFEBD

HHREHNKE BB,

[0020]
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Next, the following improvements may be made to the water discharge device of the present

invention.

RIS AFERADHKEEDTIREL T, THICUTOIEXRNRHDE S,

The first innovation is to incorporate a water-saving pulsating fluid or intermittent fluid
generating device, invented by inventor Masaaki Takano, into the water discharge head. The
device for generating pulsating or intermittent fluid is characterized by having an injection
mechanism for injecting a liquid or gaseous fluid, and a closed space located downstream of
the injection mechanism, which has a fluid discharge section below it and a passage hole on
its side that leads to a ventilation passage for conducting outside air, and the inside of which
is filled with outside air, and the injection mechanism is configured such that a portion of the
injection fluid flows while temporarily covering the passage hole, thereby limiting the amount
of outside air that can pass through the passage hole, due to changes in the injection point of
the injection fluid of the injection mechanism or the collision of the injection fluid with the
wall surface of the air cavity, and the injection fluid is formed in such a way that a portion of
the injection fluid flows while temporarily covering the passage hole, thereby limiting the
amount of outside air that can pass through the passage hole, and the repeated fluctuations

of a temporary pressure drop inside the space cavity caused by the downward flow of the
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injection fluid inside the space cavity and a temporary pressure recovery inside the space
cavity due to the blowing in of outside air from the passage hole create a rhythm of strength in
the blowing in of outside air, thereby generating a pulsating or intermittent flow of the fluid

from the injection mechanism.

E1DIXIF. FIGEHAKANY FICEWT. RPAESFHRED FHIA L 1EKE OIRENRK X 7o lSBH
TEOEREBTH 2 MK/ AINEZWMDIAL I THD. MENREE - IZMHRIEDERIEE &

LTIE. BEXIKEDORAZESF T ZE56EB L. RIECESNEEO TRICAE T HEZE/T
HO. TOTAISRABEHE. ZOAEICATZEET 2BEIRICOENZEBLZHA. TON
BHRNK[THEICSNIEBF v ET « 2R, RIECESEEBOESIRIADEST ST X 7 I3FIECESTR
KOFIREIF vET A EETOERICLBZEIICED . BIEEESIRIEDO—EH aisc @ Lz —5F
MICBV D DRN TRIEEELY S DARDBREZFIRT 3 & SAIECESTRAZR T 28K T
HO. FIEZEEF v ETr AZFIRESRAEDN TAICHANS CCICEDECBRIEERFvE T«
NO—RNBEABETE. SRS S DAKDOREAHIC L BRIFCERF v E T+ AO—KFH
BENEIEEDEDBELDOEIMICK > T BIEEHATDOMEIAHDRFE A LZELCE LD, BIEEE
SIERED S RIECRADIRENR F 73R Z £ T 5 C L 2R & T 2 RENRIR & Fo I 3MTTRED

ERRBEZIRDMTHDETEIETH B,
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[0021]

The second innovation is to incorporate an LED light-emitting element into a part of the
water outlet head, creating a structure that allows light to be projected from the water outlet

head.

E2DIXRIE. AIEEHIKA Y RIEAD—EBIC L E DENXADEAA TN, FIECHKA Y FMED 51K

ARERIBIEL T TH Do

The third innovation is to have a structure that includes a sensor for water usage and an loT

system that stores or transmits the data obtained from the sensor.

EIDIXIF KERBICETR LT L. AiEcE YD oBoNT—2Z2EBRFILITEETS

IoTYRTLZBRTAEEL T B TH B,

[0022]
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These improvements will achieve the following:

CNSIRICED TEEDIRIEKRETND,

In other words, by using the first invention described above, and by attaching a water-saving
pulsating fluid or intermittent fluid generating device to the water outlet head, the water
outlet device of the present invention provides excellent water-saving and cleaning effects,
resulting in an environmentally friendly water outlet device that is highly beneficial in
achieving the SDGs. The above-mentioned "pulsating fluid or intermittent fluid generating
device" is described in detail in Japanese Patent No. 5961733 (inventor: Masaaki Takano). The
generated pulsating fluid or intermittent fluid is, for example, in the form of roughly spherical
liquid masses, which are discharged in an intermittent state or in a continuous state with
some edges connected. This results in a high water-saving effect, and each liquid mass
intermittently or continuously collides with the object to be cleaned, providing a high
cleaning effect. By attaching this "pulsating fluid or intermittent fluid generating device" to
the tip of the water discharge head as a water discharge nozzle, a high water-saving effect and

a high cleaning effect can be obtained.
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DED. EEBBLOIRICED HKAY RICENTEIKEDIRENRE X T2 ISETEeRIEDENEE
ZRDMIFBCICE D AEAOHKEE L LT, BhEAKMRE CBICEBNIOREFNRNE
SN, RIRICBLLWHIKRELRD SDGsZEET LTAVWWIBRBRDDER D, BH. L5

D THRENRIA X 72 IFETRORIADERFKE] (3. 5578596 17 335 (REAEREHE) |I5Fl
SNTWVBH. ERSNIAREAE X IFEBORIE L. AIZIE BEROBREE>TED. €D

RO THRRE X 2 —3BT Y PRIEN DD > TV S EFRRETHHI NS REEAD, FUVE

=

KENB L € BI04 DRIDUFEHIC E 1 SEFEI I N RYICER L TB LI RIE SN
B3HOTHD. —O THREHEE I SHEREOERER] 21K/ 2L LTHAAY RIEDS

IRICEXDF1F3 C EICK DEVEIKIIR ESVIREMRIES NS,

[0023]

Furthermore, with the second invention described above, for example, if the LED light emitter
is controlled to emit light of a specific color while the "pulsating fluid or intermittent fluid
generating device" of the first invention is operating, it can be easily recognized that water-

saving and cleaning effects are being achieved during water discharge.
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Flow EEE2DIXRICED. FIZRIE. LEELIDOIRD TRENRAF o ISMTREADER B ]
HMEENL TVWBMIC L E DRICAIRER TR T 5L S ICHIEITNIE. HKPICEIKHR &4

FRAMFENTWNS C A BEICEHTE 3,

Furthermore, it also serves as a task light at night.

Ffe. REAIICKRFTITERZ EVWSHMRBIESNS.

[0024]

Through the third innovation described above, for example, it becomes possible to
dynamically grasp the amount of water used by using the water discharge device of the
present invention. Furthermore, it becomes possible to grasp the amount of water used not
only at the individual household level, but also at the town level, regional level, and time of
day level. If this data is obtained as big data, it can be used as valuable water resource data in

order to achieve the SDGs, which will be extremely beneficial.
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ICERBDDERD,

[0025]

According to the water discharge device of the present invention, the concave shape of the
support connector of the arm support and the convex shape of the head connector of the
water discharge head body are connected to each other in a way that allows them to follow

each other.

KERBICH D BHKEREICEINUE. 7 — LAZFHEADZFRERAOMERAR EHKAY RIEDAY B

EAEADOEA & OERFZ ML THEISRVWE > THEELE SRR 5,

If the shapes of both are a partial spherical shell and a spherical surface, they can follow each

other and come into contact at any angle, resulting in excellent coupling ability.
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ME DARDEB R ERRR EREATHNLAEITBVWES ENTE, D, HowWIAETHY

BELASCLHTE, BhICERENIERTE 3,

In particular, if the size of the convex shape of the head connector of the water discharge
head is larger than the size of the concave shape of the support connector of the arm support,
then the support connector of the arm support can be freely slid up, down, left, and right
while connected to the head connector of the water discharge head, thus providing a degree
of freedom. For example, if the connection between the support connector of the arm support
and the head connector of the water discharge head is made of a magnetic material with
magnetic attraction properties on one side, or if both sides are magnetic materials with a
magnetic arrangement that allows them to attract each other, then the two can be detachably
connected by magnetic force. In the present invention, after the water discharge head is
removed from the arm support, the hose body is flexible and has a high degree of freedom of
curvature, ensuring freedom of movement in three-dimensional space. Furthermore, the arm
support can tilt and swivel, ensuring a high degree of freedom of movement for the water

outlet head in three-dimensional space.

IS 77— LAXFHEADIFHERZADOMEFARDARE S KD HKAY FEDA v FEFREED LEF

RORETDHEDREVDDTHNIE. 7 — LXFHEDZFRERED LKA v FIEDA v FEREE
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ICERE LS 2 TCRETLETERICERICEI TET 2EHENEOND. 77— LAXHADZFRER
REIKAY REDA Y FEFEEOERE L THZIE. —AhBEaRThADBEaREEZRR
EMELTED. WAL AR THEICRE LRIKRIEDEREL oD LcbDTHNIE. Bh%z
Ho THENMEEBREICER CTE %, AEHADOMHKREIZ. HKAY FIZT — LZFHEH SED
HLIERIE. R—XEHAHEEDH D ZMOBRENSVDDTH D 3RTEFMIZIZE BRE D HE
REINTVD, ETHICT—LXFEOFILbE. XA —ANILBBERETH D HKkAY FDOES

M IRTEFNICEVEEEHEIHERTE 5.

[0026]

This figure shows an example of the configuration of a water discharge device 100 according

to Embodiment 1 of the present invention.

AFEBDORERMG 1L ICHHBHIKEEL 0 0 DB ZRTRTH B,

This diagram simply illustrates the operation of connecting and disconnecting the water

discharge head body 140 and the arm support 150. This diagram shows a cross-sectional view
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of the horizontal and vertical connections between the support connector 152 of the arm
support 150 and the head connector 142 of the water discharge head 140. This diagram
illustrates the degree of freedom of swivel of the water discharge head 140 when the water
discharge head 140 is connected to the arm support 150. This diagram illustrates the degree
of freedom of tilt of the water discharge head 140 when it is connected to the arm support
150. This figure illustrates the degrees of freedom of the orientation of the water discharge
head 140 when it is detached from the arm support 150. This figure shows only a portion of
the water discharge nozzle 200, which is a water-saving pulsating or intermittent fluid
generating device of Example 2. This figure simply illustrates the state in which a continuous
fluid is flowed by supplying water from a water supply pipe 110 to a pulsating or intermittent
fluid discharge nozzle 200 shown in Figure 7. This diagram shows the area around the
discharge section 250, illustrating the liquid and gaseous masses flowing within the discharge
section 250 for easier understanding. This figure briefly illustrates the cleaning effect of the
pulsating fluid or intermittent fluid generated by the discharge nozzle 200, which is a device
for generating pulsating fluid or intermittent fluid according to Example 2. This diagram
shows a conventional cleaning process using a simple continuous stream of water. This figure
shows only a portion of other configuration examples of a water discharge nozzle 200, which
is a water-saving device for generating pulsating or intermittent fluid. This figure simply
illustrates the state in which water is flowed from a water supply pipe 110 to a water
discharge nozzle 200, which is a device for generating pulsating or intermittent fluid as shown
in Figure 12. This figure shows only a portion of another configuration example of a water
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discharge nozzle 200, which is a water-saving device for generating pulsating or intermittent
fluid. This figure simply illustrates the state in which water is flowed from a water supply pipe
110 to a water discharge nozzle 200, which is a device for generating pulsating or intermittent
fluid as shown in Figure 14. This figure shows only a portion of other configuration examples
for the water discharge nozzle 200, which is a water-saving device for generating pulsating or
intermittent fluid. This figure simply illustrates the state in which water is flowed from a water
supply pipe 110 to a water discharge nozzle 200, which is a device for generating pulsating or
intermittent fluid as shown in Figure 16. This is a diagram illustrating the prior art described in
Japanese Patent Publication No. 11-152774, which is Patent Document 1. This is a diagram
illustrating the prior art described in Patent Document 2, Japanese Patent Application

Publication No. 2008-51178.

KAy FIE1 4087 —L%HFERL 5 0 L DR - OB EIRFZBEICRLIRTH %,

7 —LXFHAL 5 O DZFREREAL S5 2 LHIKAY RIK1 4 0 DAy FEREK L 4 2 L DKFHE
BFIUVEEFOOEFZEME CTRLICKTH Do HAKAY FIEL 4007 —LXFHEL50L
ERE L TOWBRREICEITEHAKANY FEL 4 0DEBDX A —NILOEHREZFHAT X TH

%o MIKANYREKLA40DT7—LZFHELS 0 L ERELTVLBRREICEITEMHKAY R{EK140
DEBDFILFOBEREZHATIRTH 5. HKANY FEL 4007 —LZFHELS 0D 5
BLTWBIREICH T BHAKAY FIE1 4 0 DEZDOBEREICOVTEHRAT SR TH D, RiEh

2 DEIKEL DARENA X 7o (ZEHURIADEMFEE THBHK/ XIL2 0 0 D—FDAZEOHL T
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RLIEETH D, B7ISRUIARENRAE X I SMFoRAEDIK/ X)L 2 0 01Cxt LT $a7KE
110h6KzHiaL CERRAZRLICKEZBEICTIXNTH S, HEHER2 5 0 HaZED
HL T, BEEER2 5 ORZ AN B ABEK[EBEZ DD DR T VLS ICKRLIEHDTH D, EhE
Bl 2 (ICHD B IRENTRIE X 7o ISHTHORIADEREE TH DMK/ X)L 2 0 01K D ERK S NIARENR
KRFTIIIBRIAR DL FNRZHEICHB T R TH 5. ERDOELRZEHKRIC K D IEFEDER
FeRIRTH B, EKEDOIRENRAEF IcIFHREREADERREBETHBMHK/ X)L 2 0 0 Dfthd
BEADO—EOAZEMOE L TRLIERTH B, K1 2R LICRENRAF o ISBHURIADE R
HEBETHZHK/ XIL200ICHLTRKEL 10D SKERLILREZEBBEICEIRTH 3,
BB DARENRIAR F 7o (FHTFERIADEREBE TH DMK/ X)L2 0 0D T SICHDERBIDO—ERD
AHeBMOHELTRLEKTH %, 1 4|2 LTBRENRAA F Tol3MfTmiR D E R E T & 5 MK
JZXN200ICLTHRKEL L ODSKERLICREZBEICRIRNTH S, HKEDIRER
A ISHRERAEDEREB TH DMK/ XIL2 0 0DES5ICEDMDERHAEI L LI-IHED—EBD H
ZROHLTRLEKTH %, 1 6 IS LIARENRA F o l3MrfemiEDEREE TH 5K/
ZIN200ICHLTHRKEL L OWSKZEZRLICREZEREICTIXNTH S, F57X0 1 DI5H
F11—-15277 45RMOMERKMZHAT 2K TH D, FHFXEA2 D200 8 —

5117 85RERDERKMZHAT I TH B,

[0027]
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An embodiment of the water discharge device of the present invention will be described.

AFADHIKREE DER#fZ55A T %o

However, it goes without saying that the scope of the present invention is not limited to the

specific uses, shapes, quantities, etc., shown in the following examples.

fet2 Uy AEBOSERISLU T OEMFICT LICEFRNGREGE. IR, EERARCICIIRESNEZVS

CIFESERTHRL,

[0028]

Figure 1 shows an example configuration of a water discharge device 100 according to

Embodiment 1 of the present invention.
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Figure 1is a diagram showing only a part of the water discharge device 100 according to
Embodiment 1 of the present invention. Figure 1 shows the water supply pipe 110, spout 120,
hose body 130, water discharge head body 140, water discharge head main body 141, head
connector 142, recess 143, arm support 150, arm main body 151, support connector 152,
water supply operation unit 160, and water discharge nozzle 200. Other necessary
components for water supply systems may be omitted. The lower part of Figure 1 shows an
enlarged view illustrating the connection between the head connector 142 and the support
connector 152. The diagram shows a side view and a cross-sectional view with hatching.
Figure 2 shows a simplified illustration of the connection and disconnection operation
between the water outlet head 140 and the arm support 150. A head connector 142 is
provided on the outer surface of the water discharge head body 140, and it can be seen that
the head connector 142 is provided on the surface facing the support connector 152. The
lower part of Figure 2 shows an enlarged view illustrating the separation state between the
head connector 142 and the support connector 152. The diagram shows a side view and a

cross-sectional view with hatching.

1id. AEBOERMA LICHHBHKEEL 0 0D—FOAZEMDHL TRLEKEZ>TW

%, R1TIE #BKEL10. ANTHF120. R—RK13 0. HkAw R{EL 40,0 MK
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ANYRFKELAL Ay REREKL142, BEAHL143. 7—LZHEKL50. 7—LAE151.
SEREREA L5 2. FAKIBEER1 6 0. MK/ XIL2 0 O RIRENTWB, KEREE L TZ
DHUZHELREMIFEEE L TVWIBEDH D, K1DOTFANSIEA Y REREEL 4 2 & THRAERE
152 L DEBREZILALTRRLTWS, HEDSTLEKEHIEICEWVWT/NY F I
FTRLERDHEINTVDS, B21E. HKAY REL 40 87— LZHHAL 5 0 L D&EsE - B
BROBMBRFEBEICTLICDDTH S, HKkAY FIEL 4 0 DARMEICIEANY FEREERL 4 2
MERIFTSNTHED. ZIFERE LS 2ICHATIEICAY REIEERL 4 2HRIFSAhTVWE e
PHB. B2 DTRAICIEANY FEFEERL 4 2 ETFEREEERL 5 2 L OBRIKREEZ AL TRRL

TW3, AiEh 5L ERCHEmICEVWT/N\YyF oIS TRLUERMMEHIN TS,

[0029]

The following is a brief explanation of each component.

T, BEEREZRICOVWTCHEICEHET 3,

The water supply pipe 110 is a pipe that supplies water and is connected to a water supply
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facility that provides water from upstream as needed. Other necessary components for water
supply equipment have been omitted, but it is assumed that the components that are

normally present in a standard water supply pipe 110 are included.

fBAKEL L0 KEMHRKIBZIETHD. ERHSKIBEBEHREEINDKERRICDEN>TV
%o KERmL L TZDMICHEREMIFEEL TLSH. BEDHRKEL 1 0HAMEA TLBER

MFEBEINTLBEDDET B,

[0030]

The spout 120 is connected to the water supply pipe 110 and receives water from the water

supply pipe 110 and supplies it to the hose body 130.

ANTHR12003 BKELLOISERBEINTSED., FBKEL 1 0D S5 DIEKZRZITTEHR—XIK

13 0ONftia9 %,

The shape of the spout 120 is not limited. While the internal water channels are often
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cylindrical, their horizontal cross-sections are not limited to circular; they can be elliptical,
rectangular, or other shapes. While the Spout 120 itself is not necessarily equipped with a
movable mechanism, in this example it is capable of swivel movement. In this example, as
shown in Figure 4, the spout 120 comprises an upper spout body 121 and a lower spout body
122. The lower spout body 122 is fixed to the water supply pipe 110, but the upper spout body
121 is equipped with a swivel mechanism relative to the lower spout body 122, allowing the
upper spout body 121 to rotate horizontally. As a result, as will be described later, the degree
of freedom of movement of the water discharge nozzle 200 of the water discharge head body

140 in three-dimensional space is improved.

ANT R 12 0DAKIFEBESINGZL. WERDBEKEEISHERDH DHZ WHAIKFEE A FEAZIC
RS9 BAEPEFEOLDBEZHLBZDDHHDED. ANTFL20BEIEN ST LHA
BEETEBELIZDHDTIFLBVLA. COFAITIE. RAM—RILEHAAERLBHDLEHE>TWS, D
BITIE. B4ICRTELIIE ANT 120D EEBANT MEL 2 1 e FEHRANT MK 2 2 Z1@
ZIcHDTHD. TEHRRANTMEL2 21FHEKEL 1 O0ICH L TERESNTWSA. £/ k
K12 1HDTFERNTMEL 2 2ICH L TRA—RNILEEE R, EEBR/INT MEL 2 1HKFEA
EICEEAEEL R > TW D, ZDRER. BT 2L 51, HkAy RE1 400K/ X)L

200D 3RTEMANTOREFBERENELIZHDER>TVS,
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[0031]

The hose body 130 has pressure resistance that can withstand water pressure and is a

flexible, bendable hose body.

R—ZEL1 301k KEICMRIGIMEMEZRFS. AlEEHZEHBERR—XEKLE>TWVWS,

Of course, the material and structure must be durable enough to prevent water leakage even
under the influence of water pressure changes and repeated bending movements during
water supply. By employing a hose body 130 with excellent flexibility, as shown in Figure 4
later, it can follow the swivel motion of the spout 120, as shown in Figure 5 later, as well as the
tilt motion of the arm support 150, and furthermore, as shown in Figure 6 later, when the
water discharge head body 140 is detached from the arm support 150, the water discharge
head body 140 can move freely in three-dimensional space, thereby improving the degree of
freedom of movement of the water discharge nozzle 200 of the water discharge head body

140 in three-dimensional space.
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H5 3 AMKEHCEIMINZKEREPRDIR L OBHEMEICE > THRKLAWHAMZF > 7
EMBLVBEZHBR-DHDL T D, AHEMICEBNIFR—IEL30ZHATEILICED, &
HRTBHAICTRTEDIC. ANTRL20DRA—R)ILEBEHFNERETE. BT BIHSICTRT LD
IS 7—LZFHR1IS5 0DOFIL MEFRCHEMTE. THIC. BRI BX6ICRTLSIC, Itk
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HEBELNALETEHDEHEO>TLD,

[0032]

The water discharge head 140 is connected to the hose 130 and discharges water that has

been drawn in from the water supply pipe 110 via the hose 130.

KA RIKL 4 01F. R—REL 3 0ICERIN. R—XEKL30ZNLTHHRKELLONSE

KU TcKZ2MKTBDHDTH S,

The water discharge nozzle 200 is a structure that provides a water outlet at the tip of the
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water discharge head body 140. The water discharge nozzle 200 may simply be a water outlet
and be incorporated into the water discharge head body 140, or it may be a water-saving

nozzle, as will be described later in Example 2.

Itk / X)L 2 0013 HKAY KL 4 0 DiRicH BHKOZRET 3BEM TH D, K/
Z)L2 0 O IFEFEICHKOTH > THIKAY FIEL 4 0ICHARAEFNTVWEHDTHR L. Eifl

2THRIRTBESIC. BHiK/ XILTH->THRELY,

[0033]

The water outlet head body 141 is the housing of the water outlet head body 140, and has an

open bottom surface that houses the water outlet nozzle 200 inside.

RN RAEL 4 LIEHKAY RIE1 4 0DERXRTH D AERICHK/ X)L2 0 0 2L 7T

EHNHABRENTEHDTH 3,
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In this example, the body is a cylindrical shape with an open bottom. A head connector 142 is

provided on the outer wall surface.

CORITIITEIPARESNIHEEERE G >TWD, NEEREICIEINY FERGEL 4 2H0F%IF5N0

TWa,

[0034]

The head connector 142 is a structure provided on a part of the water discharge head body

141 of the water discharge head body 140.

ANy RERERL 4 2130 HAANY FEL 4 0DHKAY FARIEL 4 1 O—8BICERIT ONTAEEMT

HBo

The head connector 142 is a connecting portion that detachably connects to the concave

shape of the support connector 152 of the arm support 150. In this case, the connection
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between the head connector 142 and the support connector 152 is concave and convex,
respectively, and the two are shaped to come into contact with each other. In this example, as
shown in Figures 1, 2(a), and 2(b), the inner surface of the concave shape of the support
connector 152 of the arm support 150 is a partially spherical shell shape that follows a part of
the sphere. Furthermore, an example of a convex outer surface of the head connector 142 of
the water discharge head body 140 is a spherical surface. As shown in Figure 1, if the distance
to the center of the partial spherical shell of the support connector 152 and the diameter of
the spherical surface of the head connector 142 of the water discharge head 140 are
approximately the same, they will form a shape that follows each other and connects. If both
can align themselves, they can come into contact at any angle, resulting in excellent coupling
ability. In this example, as shown in Figures 1 and 2, the size of the convex shape of the head
connector 142 of the water discharge head 140 is larger than the size of the concave shape of
the support connector 152 of the arm support 150. The support connector 152 of the arm
support 150 can move along the surface of the head connector 142 of the water discharge
head 140, and the two can slide freely up, down, left, and right while connected, providing a
degree of freedom. The degree of freedom that allows for free sliding in all directions (up,

down, left, and right) will be explained later, with reference to Figure 3.

CONY REREAEL 4 21%. 7—LZHFHKAL 5 0 DXZFHEREAL 5 2 OMEAAKICK L ThRAERTEE

IOERE T SERBIMUTHD . CTTHR AY FERKRL 4 2 EXFRERKIA L 5 2 OME OEFEHY
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(a) BLUH2 (b) IZRTEIIC. T—LEZFK1 5 0 DZFHERAE L 5 2 OMEAKROAE
OFElE LTI BREO—EISADERERBIRE B> TWVWD, Ffoe HKAY REL40DAY R

EREAR L 4 2 OMEAROAREDOHAE L TIKE L H>TWVWD, MLICRT LIS, ZHEHER
K152 DEHIHBEDOFOETODIERLE. KAy FIEL 40Dy FEREEKL 4 2 OKEDEH
EEE—ThhiE. HEISBRVE>TERBLESTREL S, MENRBVES LA TENIHS

WEIHETHHELES LN TE. BNLERENNERTE S, COAITIE. M1ELUEK

21ICRT LIS, P—LZFHEL S5 0DZFHEREL 5 2 OMERKOKRT T LD, KAy RIE
140D~y FERBAEL 4 20MEFERORZIIOANKTIVHDLHE>TWD, 7—LZHHE

150DFEEREEL S 2H, HAANYRIEL40DA Y REREEFL 4 20KREISH> THRET

I MENEELE - TRETLETEAICEEICHEHTEI28HENESNS, COLETEAIS

BEICEFHTETIEAHEICOVTIEIR I Z#RB LO>2%RT 3,

[0035]

The arm support 150 is a member that extends from the spout 120 and is a member that

supports the water discharge head body 140.
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BEMTH B0

For example, if the spout 120 comprises an upper spout body 121 and a lower spout body
122, then the side that rotates in the swivel, that is, in this example, the arm support 150, is

assumed to extend from the upper spout body 121.

BZIE ANTRL200EBANTMEL2 LEFEBRANT MEL 2 2 Z @R b D THNIZ.
AA=RILTEEITBEL. DFD. COFITIFT—LZFHFELS OIFEMANT MEKL 2 1Hh 5%

HEINTWLWEHDLT B,

[0036]

In this example, the arm body 151 is attached to the spout 120 via a tilt mechanism 154.
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Do

In this example, the arm body 151 is attached to the upper spout body 121 via a tilt

mechanism 154.

COBITIE. P—LRELIS1IFFILMMEELS 4ZN L TESBIANT MEL 2 1LIZED T 5N

TWa,

[0037]

The arm support 150 is configured to include at least an arm body 151 and a support

connector 152 attached to its tip.

V—LZFEHR15013F DR edbT7—LKEKL S5 1 EZ2DHRIRICED I 5N TV S ZFHERE

152%fmATHERRER 2TV,
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Since both are spherical, the mounting position of the water discharge head 140 can be freely

adjusted up, down, left, and right via the support connector 152.

MENKERLTHBDT, IFHEFREKLS 2ZNLTHKAY FEL 4 0 DRfTZEEN ETER

BTEICFARTE %,

[0038]

The arm body 151 has a rod-like shape.

7—LAKEKL S5 1IFHEROFRZ WA THDTH B,

Any structure that has sufficient rigidity to support the water outlet head 140 will suffice. The

arm body 151 may have a so-called telescopic structure that allows it to extend and retract.
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TLAOA-TBEZF > THETIT3DDTH>THRL,

[0039]

The support connector 152 is a member connected to the tip of the arm body 151 of the arm

support 150, and in this example, it has a convex shape, and in particular, it is spherical.

SFRERAELS 2130 7—LXFERLS5 0D 7 —LKAKL 5 1 D&IRISERZENIEMTH > T,

COPTIFOEPRE G >TED FIC. REAFEG>TWS,

In other words, the support connector 152 provides a convex shape that faces the head
connector 142 provided by the water discharge head 140. In this example, the support
connector 152 has a spherical convex shape with a recess 143 around it. The advantages of
providing this recess 143 will be discussed later, with reference to Figure 3. As will be
described later, the connection between the head connector 142 and the support connector

152 may be made using magnetic force.
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152 CDEFIIEIZAVTIToTHRL,

[0040]

The water supply operation unit 160 is an operation unit that controls the amount of tap

water supplied.

FR7KIRIEER 1 6 0 1. KEKDIGKEZFIET DIRFRED TH %,

There are various types of known technologies, and this invention is not particularly limited,
but for example, there are lever-cock type designs. Also, if it's simply an on/off switch, a

sensor-based system is also possible. The above is a brief explanation of each component.

06-09-2026 - Page 52



RAEME LTHRABEA TDHDORH D AEBATRFICRESNZVD, AIZIEFLN-Tv S
RNDLDOWDH B, Ffew BRICA VAT THNREEHRDOBDEHDESD. U LD EIBHERM

DEBRFHATH 5,

[0041]

Next, we will briefly explain the operation of connecting and disconnecting the water

discharge head body 140 and the arm support 150.

RIS KA RIEL 40 87— L#EAL 5 0 L s - BEORBRIEIC OV THEICHEY

Do

Figure 2 shows a simplified illustration of the connection and disconnection operation
between the water outlet head 140 and the arm support 150. As shown in Figure 2, the
connection between the water discharge head 140 and the arm support 150 is achieved by the

convex shape of the head connector 142 and the concave shape of the support connector 152

06-09-2026 - Page 53



aligning to each other, enabling connection and disconnection. In this example, we will
explain how to use magnetism to ensure that the two spherical surfaces are connected and

disconnected reliably and easily.

213 MAKANY FERL1 407 —LZHFAEL S5 0 L DR - BERMDOIBIREZHEICTRLIEDD
THB. H2ICTRTELIIC. HKAY REL 4087 —LZHFEAL S5 0 & D&ERGIF. Ny FERE
K14 200EMRE. XFEHRERFEL 5 2 OMERRIEVE S C EICK 2iEHE - B DEA &
BoTW3, CORITIE. WMEDOKERLDESR - Bl ZERN DBEICITS cdBNZ AL

Ple LTERRRY %o

[0042]

A convex shape of the head connector 142 is provided on a part of the outer surface of the
water discharge head body 140 (particularly on the side facing the arm support 150), and in

this example, the convex shape is part of a spherical body.
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142 00EMRIRITSNTED, CORTIIFICOEMRDNKEEO—ERE R > T3,

The tip end of the support connector 152 of the arm support 150 (the side facing the water
discharge head 140) is provided with a concave shape, and in this example, it is particularly
partially spherical. If the diameter of the spherical body of the head connector 142 of the
water discharge head body 140 matches the distance (focal diameter) to the focal point of the
partially spherical shell-shaped support connector 152 of the arm support 150, then the two
will come into contact with each other. Here, if a magnet is built into either the tip of the head
connector 142 or the support connector 152 and the other is made of a magnetic material
such as stainless steel, or if magnets are built into the tip of both the head connector 142 and
the support connector 152 and they are of opposite polarity, then the two will connect to each
other by magnetic force, and as shown in Figures 2(a) and 2(b), they can be freely switched
between detached and connected. In other words, if the magnetic force is at the appropriate
strength, the water outlet head 140 can be adequately supported at the tip of the arm support
150. Furthermore, when the two are connected by magnetic force, the user can grasp the
water outlet head 140 with their hand and pull it out from the tip of the arm support 150,

thereby separating them against the magnetic force.
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[0043]

In this way, the user can easily attach and detach the water outlet head 140 to the arm

support 150 by hand.
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This detachable mechanism between the water discharge head 140 and the arm support 150
allows the water discharge device of the present invention to freely adjust the position of the
water discharge head 140 even when it is connected to the arm support 150, and furthermore,
when the water discharge head 140 is detached from the arm support 150, it becomes

possible to adjust the position of the water discharge head 140 over an even wider range.

COMHKAYERERLA40ET7—LZEFARLIS 0 L DREKIEICL D, AEBDOMHKEBTIZ. HK
ANYRELL40DT7—LLZIFAELIS50 8 EEL TOLWBRETOHMHKAY R{EK1 4 0 DEANBEER
HDrHED, THIZ. HIKAY RIEL 40D 7 —LZIHFEL S 0D 5B L TLWAIRETHNIE.

K OLREEICHKAY REK1 4 0 DEBNREELRDDE LB,

[0044]
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As described above, the macroscopic position of the water outlet head 140 is variable in three

dimensions.

FEELEESIC. HIKAY RIEL1 40DV OAREFEMED 3XTHICHEE B D,

Figure 3(a) shows a cross-sectional view of the horizontal connection between the support
connector 152 of the arm support 150 and the head connector 142 of the water discharge
head 140. This is simply shown in the plan view from above. Figure 3(a) simply shows how the
support connector 152 is effectively swiveled by changing the contact angle from side to side
while the head connector 142 remains fixed. Because the diagrams overlap and are difficult to
see, three states with shifted positions of the support connector 152 are depicted. However, in
reality, the head connector 142 remains fixed while the support connector 152 can "swivel left
and right." Figure 3(a) shows the state of being swiveled to the left, facing the center, and

swiveled to the right, in the order of the left, center, and right figures, respectively.

B3 (a) & 7—LZFFHK1S5 0DXEHERALS 2. KAy RIK1 4 0 DAy FEREAE
142 DKFARADEZEZEMECRLIEDDTHD, EHSRIEFEARICEWVWTHEICTRL

TW3, M3 (a) OFIE. Ny REFEERL42FZETELILFETZRERBE LS 22 A ICHE
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[0045]

As shown in Figure 3(a), the head connector 142 of the water outlet head body 140 also has a

convex shape in the horizontal direction, providing a spherical surface.

B3 (a) ICRT&ESIC. HKAY FEL 40Dy REREEL 4 2 13KFAEICBAEmHARE L

THEZRHLTWS,

Furthermore, a recess 143 is provided around the convex shape, carved from the outer wall
surface of the water outlet head body 141. Therefore, the constraints on the horizontal

movement of the support connector 152 of the arm support 150 are relaxed, and even if the
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range of movement of the support connector 152 of the arm support 150 from side to side
increases, a part of the edge of the support connector 152 can move into the recess 143
without colliding with the outer wall surface of the water outlet head body 141. As a result, the
range of motion of the support connector 152 of the arm support 150 can be expanded to the
left and right, improving the degree of freedom of movement in the left-right direction. As
shown in Figure 3(a), the support connector 152 of the arm support 150 can come into contact
with the head connector 142 at any angle within its range of motion, demonstrating its ability

to connect freely in the horizontal direction.

oI, AEPROBBEICIEHAKNY FXREL 4 1ONEAEHISREDIAFTFNICEAL 4 3HEHT
NTW3, ZDSH. 7—LXEZFHE1 5 0 DXFHERA L 5 2 DKFHRADOBENDHIFIAHEN
N 7—LXFEHAL 5 O DZFRERR L 5 2 ERICRE T BHBEVAET K B2 7HBETH. XHF
EIEA L 5 2 DFO—EHMHAKAY RAAKL 4 1 ONERICERT DA< EH1 430D
ADRATEBHNTSZEHNTE S, EOMR. 7—LXFHEL S5 0 DZEHERAEL S5 2DEAIC
BEELEZILTZ e TE. EEARORFOEHEZALELTWVWS, K3 (a) ICRT LD
IS ANy RERERL 4 21X LT 7—LXFHEAL S5 O DXFHERKRL S 213, AIHEEDLE DA

ETHoTHRVE>TEELES CEHTE. KFEFARATOEZEBEEREZTRL TW3,
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[0046]

Figure 3(b) shows the vertical connection between the support connector 152 of the arm

support 150 and the head connector 142 of the water discharge head 140.

B3 (b) & 7—LXFHELS ODXFHREFREMARLS 2 & HAKAY FIEL 4 0 DAY RERE

142 DEERRADERZZRLIEHDTH S,

This is a side view. Figure 3(b) shows the water outlet head 140 and arm support 150 from the
side, and briefly illustrates how the support connector 152 is tilted up and down. Because
overlapping diagrams make it difficult to see, the position of the water outlet head 140 has
also been shifted in the drawing. In fact, it could be said that the water outlet head 140 is
capable of what is known as "vertical swivel" movement. In the example shown in Figure 3(b),
the head connector 142 of the water outlet head 140 also has a convex shape in the vertical
direction, providing a spherical surface. Furthermore, a recess 143 is provided around the
convex shape, carved from the outer wall surface of the water outlet head body 141.
Therefore, the constraints on the vertical movement of the support connector 152 of the arm

support 150 are relaxed, and even if the range of vertical movement of the support connector
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152 of the arm support 150 increases, a part of the edge of the support connector 152 can
move into the recess 143 without colliding with the outer wall surface of the water outlet head
body 141. As a result, the vertical movement range of the support connector 152 of the arm
support 150 can be expanded, improving the degree of freedom of movement in the vertical
direction. As shown in Figure 3(b), the support connector 152 of the arm support 150 can
come into contact with the head connector 142 at any angle within its range of motion,

demonstrating its ability to connect freely in the vertical direction.

AEIMSRIEREB>TWS, M3 (b) ORIF. HKAY FE1408T7—L%EFEAL50%
AE,SHEVWTED, XFFERAELS 2Z L FICFIL S EAHRFZHBEICTILTVS, HAE
BBERIDEWVWDH. HIKAY FEL1 4 0DMUEHT S5 L THEWTWSD, KREFEICIIHKAY FE
1400 VWHDBZMICEIRD"AIBNTESLDHERXS. K3 (b) OAITIFHAKAY RIK
140DAyY FERZAL 4 23FEARICOOEERE LTHKAZRELTWS, S5IC. GE
FERDRBICIZIIKANY FAREL 4 LOAERDSHEDRAENIEA L 4 3HRBETNTVS,
EDIc®H. 7—LXFHELS O DXFHERAL S5 2DEEAROBEFDOHKIAHEM I N, 77— L&
FHAL1 S O DXFERERIAL S5 2H L TICBE T AEEMNAS KB oIIFETH. XFFERKLS 2
DBED—EDILKAY FREL 4 1ONERICERTE <. EH143DFICADRAATE

BIBENTETS, TORBR. 7—LXFHKL 5 0 DXFERERAL 5 2D L FICHREFHEZHL
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[0047]

As can be seen by looking at Figures 3(a) and 3(b) together, the angle between the head
connector 142 and the support connector 152 can be freely adjusted in three dimensions by
the contact between the spherical shell surface and the spherical surface. This allows the
mounting position of the water discharge head 140 to be adjusted, and the water discharge

angle of the water discharge nozzle 200 of the water discharge head 140 to be adjusted.

K3 (a) $LUKE3 (b) ZHETHNIE. BKEEDECHKAEDOYFBICEIDAY REREAERL42
THhEREA 1S5 2 b DAENIXTHICEIEICABRTITZD T, HKAY R{IK1 4 0 DETEZ%

HETE. HAAY FEL 400K/ X200 DHAKBEERELET S LATE S,

06-09-2026 - Page 63



[0048]

Next, Figures 4 and 5 are diagrams illustrating the degrees of freedom of the orientation of

the water discharge head 140 when the water discharge head 140 is connected to the arm

support 150.

RIS, RABIUVES5IE HKAY RIEL 40D 7 —LZFRHAL 5 0 LE#EREL TVWBRKREICEHITS

MK~y BE1 4 0 DZXRBOBEBHEICOVWTEHAT IRE TH 2.

Figure 4 shows the swivel motion, and Figure 5 shows the tilt motion.

K421 —~NILEE. B5IEFILEEZRLTWLWS,

As shown in Figure 4, the swivel mechanism of the spout 120 allows the water discharge head
140 to swivel in the horizontal plane while remaining connected to the arm support 150.
Furthermore, as shown in Figure 5, the arm support 150 can tilt relative to the spout 120 via
the tilt mechanism 154 of the arm support 150, so that the water discharge head 140 can

perform tilting motion in the vertical plane while remaining connected to the arm support 150.
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[0049]

Next, Figure 6 is a diagram illustrating the degrees of freedom of the orientation of the water

discharge head 140 when the water discharge head 140 is detached from the arm support 150.

KIC. K6 I1E HIKANY RIEL 40D 7 —LZHEFKR1 5 0D S8R L TWLWAIKRREICH 1T BHEKAY

KA1 4 0DZEBOBEREICDOVWTEHATINE TH S0

As shown in Figure 6, once the water discharge head 140 detaches from the arm support 150,

the water discharge head 140 remains connected to the highly flexible hose 130 and can be
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freely moved by hand in three-dimensional space. Therefore, although there are limitations
on the length of the hose 130, the water discharge nozzle 200 can be positioned at any
arbitrary location and angle. After using the water discharge head 140 by freely moving it in
three-dimensional space by hand to discharge water, the water discharge head 140 can be

easily supported and fixed by returning it to the arm support 150 for support.

B6ICRT LIS, HAKAY K1 4 007 —LZFHEL 5 0 SRR 9 UL MoK w RIE

140IFAHESICENIR—XEL 3 0ICERCNIEFFFTIRTEMANZBEICRETESD
D33 cH. R—REL30DRTDFIRIZHZHDDHK/ XIL200ZH5HBERDMUE
CREBDAEICTZ LN TE S, FTIXATEMRNZEEICBEESETHAKAY REL 40D
SKZMHKEETREALLRIF. BUOHKANY FE1 4027 —LXFHA150ICRLTRFEE

NISEEEICIEKANY FE1 4 0 ZZFEETE %,

[0050]

As Example 2, we will describe an example in which a water-saving type pulsating fluid or

06-09-2026 - Page 66



intermittent fluid generating device is used as the water discharge nozzle 200 attached to the

water discharge head body 140.

EREGI2 £ LT KA Y RIK1 4 0ICERD 320K/ XIL2 0 0 & LT, EKBLDRRENRIA

Tl SBTRERIADEREE THBMHIK/ X)L 2 0 0 =2HA LIHlZEHPAT B,

Figure 7 shows only a portion of the water discharge nozzle 200, which is a water-saving
pulsating or intermittent fluid generating device of Example 2. Figure 7 shows the injection
mechanism 210, the space cavity 220, the liquid introduction pipe 230, the ventilation passage

240 and the conduit hole 241, and the discharge section 250 for pulsating or intermittent fluid.

X7 3. EiEF 2 OEKEDIRENRA X IZMERAOEREBETH DMK/ XIL2 0 0 D—EBD
AHEIRDHLTRLIERKERE>TWS, K7 Tid, BHEE2 1 0. EREFvEFT4 2200 &
FEAE230. BRER240EFA24 1. REFMEEIIBEREOHELSE2 5 0 KRE

nTWLs,

[0051]
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The liquid introduction pipe 230 is connected to a liquid supply device for continuous fluids

and is a pipe that receives the continuous fluid and draws it downwards.

BAEAE 2 3 013, EFURADREDOHIGRE ICER SN, EFURAZZITE > TTFANGIE1A

BE—C\\%%O

In Figure 7, it is depicted as a space above the injection mechanism 210, but it is actually a
pipeline connecting the water supply pipe 110 and the injection mechanism 210. In Figure 7,

the water supply pipe 110 and its attachment members are omitted from the illustration.

B7 Tl BEETHE2 100 EAICHBEME L THANTULSD, KB L 10 XIEsEE
2100BEOBCERLBOTVS. M7 TIHAKELLOBLUZDOTH Y F XY MEMIZ

Krz8ELTWLWS,

[0052]
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The injection mechanism 210 is a mechanism that forcefully ejects liquid by narrowing the

area through which a continuous water flow passes.

IEETHERE 2 1 01, EFKANER Y 2EBEZ R KD C CICK DEFARE LTEVLSIEST

BHEETH B,

In this configuration example, the component is provided on the lower surface of the liquid
introduction pipe 230, receives the continuous fluid from the liquid introduction pipe 230,
narrows its diameter, and sprays it downwards. The spray angle of the spray mechanism 210
is such that the spray destination or spray droplet destination strikes the conductive hole 241
or its vicinity, bounces back, and a portion of it flows downward, covering the side wall

surface including the conductive hole 241.

COBAAFITIE. REBAE2 30D TEICKITON. RIFEAE2 3 0h SEFRAERZITE
TEREZRDIAATTANEHRITEHMEL>TWVS, EHEIE2 1 0 DEFAED. £ DOESE
FTCIFERACKTHEEA 2 4 1 RFEDEFICEE L. BHMORD D5 ED—ERHEEL

24 1%z CRERZBV DD TAICANSKREBRZAEL B >TWLD,
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[0053]

The space cavity 220 has an injection mechanism 210 on its upper surface and a discharge
section 250 for pulsating or intermittent fluid on its lower surface, forming a sealed space

filled with gas that has flowed in from the conduction hole 241.

ZEEAFvET 220k LEICTESFNEE2 1 0N EESN. THICARENRA X 7 I3BETREDOHE
HER2 5 OWECE SN, ARICEEL 2 4 LHSRA LKA THIESNICBRAZEZAZAL TL

2bDTHBo

The only inflows and outflows into the space cavity 220 are the inflow of injection fluid from
the injection mechanism 210, the inflow of outside air from the conduction hole 241, and the
outflow of pulsating or intermittent fluid from the discharge section 250; all other openings

are closed and airtightness is maintained.
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[0054]

Figure 8 is a simplified diagram showing a state in which water is supplied from the water
supply pipe 110 to the pulsating or intermittent fluid discharge nozzle 200 shown in Figure 7,

thereby flowing a continuous fluid.

B8 iF. B7ICRLTIRENRIE X o idBrfeRfADitk / XIL2 0 0 IS LT, #/7KE 1 1 0h 5K

G L OGEGABRZ RLIDREZEEICR I TH %,

This diagram simply illustrates a state where liquid is supplied from a liquid supply device,
creating a continuous fluid flow. As shown in Figure 8, the basic operation involves the
injection fluid being forcefully injected from the injection mechanism 210 into the airtight

space cavity 220, entraining the gas inside the space cavity 220, and then the water flowing
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out from the discharge section 250. As the injected fluid flows in from the injection
mechanism 210, it entrains and pushes the air inside the space cavity 220, and is discharged
from the discharge section 250, the air pressure inside the space cavity 220 decreases.
Therefore, as the atmospheric pressure decreases, outside air is rapidly blown in from the

ventilation passage 240 through the conduction hole 241.

BIMEERED SRIEZMHIEL TERRAZRLUICREZBRICTIIRTH S, H8ICTRI LS
I BEEXHNBEIE LT [IBENHE TN TLWSZERFvETr 22 0AIC, BHEE2 1 0H5
VL CEFREDNRAL. ZEFYET 1 2 2 ONFHOKAEZEETIAAHDDHEEF2 5 05 57K
PRELTIT<HDER>TVD, BEHEE2 1 0D 5RA LB RENERFvET

22 0NERDZERZEEZTAATIHRLURL D DOHLER2 5 0N 5HIHENB DT, ZEFvET «
220ADKEMETT B, £D7H. IEETFICH->TEEA 24 12N L TEREK2 40D

SHAIDFRICMEAEND L LB B

[0055]

Here, the injection mechanism 210 is positioned at an angle such that the injection point or
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the injection droplet point of the injected fluid comes into contact with the conduction hole
241 or its vicinity, and as it bounces back, a portion of it flows downward, covering the side

wall surface including the conduction hole 241.

CCTC. MBI 2 1 013, MESTRIADIES /it X 1o ISBHAIATHEEF 2 4 1 /clFEDAIEEFEIC
HEL. BMRD A5 20— EE 2 4 122 CHERZEBV DD TAICANSKRE RS

%EK@O—CL\§O

In the configuration example shown in Figure 8, the target of the injected fluid or the target of
the injected droplet is slightly above the conductive hole 241. When the injected fluid hits the
side wall surface of the space cavity 220, it is reflected and spreads out, but a portion of it
flows along the side wall surface of the space cavity 220. Since the side wall surface of the
spatial cavity 220 includes a conductive hole 241, as shown in Figure 8, a state occurs where

the opening of the conductive hole 241 is sealed by the jet fluid flowing downward.

8 DIBALAITIX. EERIADIEST T X 7o IFBRACATNERBIL2 4 LOPPLFEG>TY

%o BHRAHDZEEMFvETr 22 0DRIERICHTS ERH L THN S D £DO—ERIFZEM
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[0056]

Now, let's focus on the changes in air pressure within the spatial cavity 220.

CCT. EZEEFvYETr 22 0ROKEDEILISEE T %,

As shown in Figure 8, the injected fluid flows downward through the space cavity 220,
entraining and pushing out the internal air, which causes a decrease in air pressure within the
space cavity 220. It can be understood that as the gas is pushed downward from within the

space cavity 220 along with the injected fluid, the air pressure inside the narrow, sealed space

cavity 220 decreases.

06-09-2026 - Page 74



K8ICTRTLSIC. ERIFvET v 22 0RZEEARAEAHDNANBOLEG EEZTAATHELELDDTF
HICHEiN3ZZICED, ZRFvYETs 22 0NOKEETHEL D, ZERIFVYETr220R
W EBEERAC EBHICKEDNTAICHLEBIN TS, BCEBFALTVWAERFYET 220K

DOR[EMMET T3 CIBEEINL S,

[0057]

Meanwhile, outside air is blown into the space cavity 220 from the venting hole 241 through

the ventilation passage 240.

—A. BRFE240Z2BLTEEA24 1HD5ZEHMFvYET 122 0RNICAITTAIDREAAHD

HBo

This influx of outside air is caused by a decrease in air pressure within the space cavity 220.
When outside air is blown into the space cavity 220, the air pressure inside the space cavity
220, which had decreased, is restored. Here, the pressure decrease and pressure recovery do

not maintain an orderly equilibrium state. Because there is a liquid flow film of the injected
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fluid blocking the opening of the conduction hole 241, the states shown on the left and right

of Figure 8(b) alternately repeat.

CONRDMEIAAIIERF v ET 22 0ORDKREBETICEDF|TEIIND, EFFvE
T4 220RICHIDPEIAEND L. BFLAZEEAFYETr 22 0ROKENEITET D, C
CT. COKEBETEREBEIFBAE FEREZERODDOTIEIAL, E@flL2 4 1 OMOZZEL
TULBEERIADBRRIREN H B N 5. B8 (b) ODAEBICHRITREINIREICEDREINE L

AR

[0058]

The state on the left side of Figure 8(b) is that the opening of the conduction hole 241 is

sealed by a liquid flow film formed by the injected fluid.

8 (b) OAMIDRREIF. @2 4 1 OROZEFRIAICK DTN BRIRTHIEEINDS

RETH 3,
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In this state, the inflow of outside air from the conductive hole 241 is momentarily stopped,
causing air to be pushed downward from within the space cavity 220, and the air pressure

inside the narrow, sealed space cavity 220 to decrease.

CDORETIIBENICERIL2 4 1D SATDOREIAADMELELTED, ZEHFvETr220K

DOZEIMNTAICHLEEN, RCERALTLWBSZEMFvyETr 22 0ROKIIEIMET L T <,

[0059]

The state on the right side of Figure 8(b) is that the pressure inside the space cavity 220 has
decreased significantly, and as a result of the increased force drawing in outside air into the
space cavity 220, it has overcome the liquid flow film sealing the opening of the conduction

hole 241, cutting through the liquid flow film and blowing outside air into the space cavity 220.
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In this state, the liquid flow film of the injected fluid is momentarily interrupted, and outside
air blown in through the conduction hole 241 is trapped inside. The air pressure inside the
space cavity 220 is restored by the influx of outside air. As the air pressure inside the space
cavity 220 recovers, the force drawing in outside air into the space cavity 220 decreases, and
eventually the force of the liquid flow film flowing along the opening of the conduction hole
241 becomes dominant, returning the state on the left side of Figure 8(b) where the liquid flow
film seals the opening of the conduction hole 241. Thus, the repeated fluctuations between
the pressure decrease state without outside air inflow (left side of Figure 8(b)) and the
pressure recovery state with outside air inflow (right side of Figure 8(b)) create a rhythm of
varying strength in the outside air inflow, generating pulsating or intermittent foam water

from the injected fluid.

C DIRETIIEENICESAARORRIEINFRYIN. EFEFL2 4 1 HhMTIAFNATHIEASAFE
NBAREEE>THED, ATOUMZTIAHICEDERFYETs 22 0NOTEDEIEL T,
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[0060]

Regarding the relationship between the conduction hole 241 and the injected fluid, in the
configuration examples shown in Figures 7 and 8, the state on the left in Figure 8(b) shows
that the liquid flow film from the injected fluid flows along the front surface of the conduction
hole 241, completely blocking it and eliminating the amount of airflow. However, it is also
possible to have a configuration where the liquid flow film does not flow along the front
surface of the conduction hole and completely block it, but rather flows just above the front
surface of the conduction hole, leaving a small gap, and although there is some airflow

through this small gap, the amount of airflow is limited.
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This case will be explained in Example 2.

CDT—RIZDWTIXERFI 2 TEHEAYT %,

[0061]

Furthermore, because gas in the space cavity 220 and outside air are injected into the
injection fluid through the lateral conduction holes 241, the liquid passing through the space
cavity 220 can be mixed with outside air and transformed into a foamy mixture of outside air

and liquid.

06-09-2026 - Page 80



BE. BHERAICH LTEFAFvET v 2 2 0RDKFR, BERAICH L TR OEEA 24 1
oA EIAEND . ZEEFvET 1 22 ORZ@EBET 3K EIIATJEES SN, JEFKK

DATBEERICEILLIE S,

At the moment when the influx of outside air from the conduction hole 241 becomes
particularly strong, the injected fluid is broken up or thinned by the outside air. As a result, the
passing jet fluid can become a pulsating flow or a series of intermittently interrupted, pulsed
foamy liquid masses. In particular, if the sprayed fluid itself is originally in the form of a thin
liquid film, repeated changes in the strength of the outside air flow blown into the sprayed

fluid can create gaps, making it easy for liquid clumps to form.

BIL2 4 1D 5 DATDMEIAADMFICIRS B o TeBRf. BEOREDATUC K DRI S NI D&
KB212D T3, TORBR. BB Y BEHFREDARENR X 7o ISBERIISETIN T2/ NIL R DR
BB DIED. FIS. BRAREOIRZDDL DD TAFVWRIRRODL DL L TEFINIDD
THNE. BHREICREIAINIATDRENDEFGITHREDRINS ZCICK > THYNENEL T

BIRDTER E NPT L,

[0062]
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Furthermore, the generated liquid mass entrains and pushes the gas in the space cavity 220
downstream, reaching the entrance to the drainage channel 150. During this time, the air
pressure in the space cavity 220 fluctuates, so when the air pressure in the space cavity 220 is
relatively strong, the foamy liquid mass can easily push the gas near the drainage channel 150
into the drainage channel 150, and the gas pushed in by the liquid mass may be pushed into

the drainage channel 150 as a gas mass.

Flew ERTNIERBIIEBFvET 1 22 0ADKFZETAATHLURLAZD S FRICAD
THIKEE150DADOICEET BN £OM. ZEEFvETr 22 0RDOKIEIFEF=#EDEL
TWBTc®. ZEEFvET« 22 0OADOKIED LRV E FITIE. TRRIED KB L 5 03a<
DI[UFZHIKEE L 5 0 ICHLIAAP T K AD BBICK o TH LA TN IcKED TUASE & L THIK

B150ICHBLAFTFNBEZCHH DTS,

[0063]
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Figure 9 shows the area around the discharge section 250, illustrating the liquid and gaseous

masses flowing within the discharge section 250 for easier understanding.

Old. FEHER2 5 OfhaEZEXD B L T, BEHER2 5 O RZ RN B KR E JUATRZ DHDPTULEX

JICKRLIEHDTH S,

As shown in Figure 9, in the drainage channel 150, the gas mass is pushed ahead of the liquid

mass.

QISR T LS. HIKEEL 5 0 DFICEVTIFREDFTICTUAREIR LA ETNIRREE B,

When a gas mass is present between liquid masses in this way, it is as if the preceding liquid
mass and the following liquid mass are independent, with the gas mass in between, and the

gas is released from the discharge section 250 to the outside of the system as a pulsating flow

or a pulsed, intermittent flow.
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COELSICRBOBICTAEDIEFRET B L. HIDDHEITITIRBEEROBEIIRIZL. £DMH
ICKUARDIADRAATZRKREE D IRENRE 72I3/VL ZROBHTR E L THEHER2 5 0 ' 5 RAN

BEINhB i3,

[0064]

In Figure 9, for clarity, the foamy water is depicted as being in completely independent liquid
masses within the discharge section 250. However, while it may form such independent liquid
masses, it may also form continuous liquid masses with no complete breaks or where the
edges are connected to the liquid mass behind it. In any case, it is not a uniform continuous

fluid but can be a pulsating or intermittent flow.

O TIADDRT VLS ITTAARKDHHIT 250N TLI DI DREICHILALRBE L >TULS
KOIICHRLIEA COXSIBMIILIEEBE R oD BRICIFVINBINELCTICEIFERAD
BRE Ty PREILEN DB > TERBRBE R STcD TBHFEDHBH. LWITNITE KEF—LERDR

KT RENR X ISR E 2 D1F 2,
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[0065]

Figure 10 is a diagram that briefly illustrates the cleaning effect when the pulsating or
intermittent fluid generated by the water discharge nozzle 200, which is a device for
generating pulsating or intermittent fluid according to Example 2, is water and is used for

cleaning purposes.

1 013, Efl 2 (ICH D B BRERIA X ToISBTRURIADENERETH BHK/ XIL200ICKDE
BY S NTCARENRIA X T2 ISBBURIADKTH D FHRARICAWVWIIBEORENREHEICHHAT S

XTH3o

Figure 10 illustrates the cleaning effect of pulsating or intermittent fluids by showing a

snapshot of a moment, while also emphasizing the continuous contact as a foamy liquid mass.

1 0 Tld. BREVRIA X TCISETBURIADFTFNRZ5HAY 57®IC. BREZYIDN>TRRI B L

EHIC, TAARROBIEE L TERL THEDHKITS e z2@fAL TRRL TV,
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Figure 10(a) shows how the foamy water flow of the pulsating or intermittent fluid generated
by the discharge nozzle 200, which is a pulsating or intermittent fluid generating device
according to Example 2, begins to hit the dirt on the surface of an object. Here, independent
liquid masses, either pulsating or intermittent fluids flowing rapidly, are beginning to make
contact. Figure 10(b) shows how the leading foamy liquid mass hits the dirt, then collapses,
and the energy of the foamy liquid mass is absorbed by the dirt. One of the independent
foamy liquid clumps hits the dirt and, instead of bouncing back, it collapses and pushes the
dirt sideways. Figure 10(c) shows the process of the leading foamy liquid mass beginning to

make contact.

K10 (a) & FHEHl2ICHHBIREFREKE 2 IEFERIEDEREBE TH MK/ XIL2 001
& DR S NIZBRENTRIA & 72 3B BTRE QIR KR MERE DB NICED > THI D IR HF
ZmLTW3, CC Tl BRISHRINES 2 ARENRME X 7o ISBTRTRIAD S B I L 7RI = 7
DIRHTWVS, K10 (b) (F. FEDAKKEHBFNICEHLD., TOF T XK ENTE
ABRBO T RILF —HENUICRINS NI BRF TH Do I L 7IEFRBRIRD 1 DAVENICHTD.

BRAIE S FITEN D & SISBNICHIDEABICHLLIFS, K10 (c) & RICERLEE

BEDRAABRENHIDIRD B F 2R IKTH %,
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[0066]

Figure 10(d) shows how the subsequent foamy liquid mass hits the dirt, collapses, and the

energy of the foamy liquid mass is absorbed by the dirt.

10 (d) & BHROTRREABNICEHCD. £OFFARREIEN TIAKRED T RIL

F—HIBNICRINE NI RF TH B

Although the preceding foamy liquid mass is in contact with the dirt, because it is foamy
water, a raised water film has not formed, leaving the top surface of the dirt almost exposed.
The subsequent foamy liquid mass hits the dirt, and instead of bouncing back, it collapses

upon contact with the dirt, further spreading the dirt laterally.

HIT T B7BARRBDBNICHIELIDRETEET SHD. JBFRKTHDIDTED EHD LS HKEL
TN TEST. FNOLELRFZTEHLUISEWREE L >TW3, ZOFNICNL TEREDE
ARBEHASBENUICYH =D, BkRS T ISEND LSISTENICYHT-D. BEhEsESICEARICE LG

Bo
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[0067]

Figure 10(e) shows the initial foamy liquid mass that arrives next beginning to make contact
with the dirt, and Figure 10(f) shows the subsequent foamy liquid mass hitting the dirt, then

collapsing, and the energy of the foamy liquid mass being absorbed by the dirt.

10 (e) [FRICERLIEABEDAAREN LD RO Z2HF2RIHN 10 () (3&ED
TAARBRDIENUCHTCD . EO X FTTTRRENEN TAARBRED TRILF —HFNUSRINS itk

FTH 5o

The dirt is spread even further laterally than in the state shown in Figure 10(d). In this way,
independent foamy liquid masses intermittently strike the dirt, effectively pushing it away
laterally. Because it is foamy water, no water film is formed that rises up due to preceding
foamy liquid masses, and the surface of the dirt is always nearly exposed. As foamy liquid

masses arrive one after another, they directly strike the dirt, and the energy of the foamy
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liquid masses is continuously applied to the dirt. Thus, the foamy water flow generated by the

pulsating or intermittent fluid generator 200 exhibits a high cleaning effect.

10 (d) ORELDESSISTENIEFEICIHLLITSNTWVWS, TOKSITHITLITERR
BROMIHTRYICTBNUCEH T DKL B C IS K DIFENDMRMICHEARICI LRI N TL L JaikK
THBDT. FITTBERRREICE >TED ENBLSBKRIFFERENTE ST BISFIhOL
EHANREHLUIOGEWREE R >TED. RALBRT Z/ARBENFNICERI TR ZMAHKlf. 72
ABBD T RILF—HUENICEINENELT D, CDK SIS, BRENRIA T 7o ISBHORIAEREE

2 0 OICEK DERETNIEFRKADBLVAENRE R I

[0068]

On the other hand, Figure 11 shows a conventional cleaning method using a simple

continuous water flow.

—A. 113 EROBELZEFKRICEZAHDOHRF2RIKTH S,
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Figure 11(a) shows how a continuous stream of water begins to come into contact with dirt

on the surface of an object.

11 (a) & EHKRIMEKREOBFNICHIDIRD BHF R IHTH %,

[0069]

Figure 11(b) shows the moment immediately after a continuous stream of water hits dirt on

the surface of an object.

M11 (b) & EHKBIMERADBFNICHC>TERDRFOBEBZTIRTH S,

As shown in Figure 11(b), some of the continuous water flow that hits the dirt bounces

upward and collides with the subsequent continuous water flow, canceling out each other's

force. Furthermore, droplets are more likely to spread to the surrounding area.
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BHEL. BUHERLED., T, ABRICRADRUED T L,

[0070]

Figure 11(c) shows the next step after Figure 11(b).

11 (c) & K11 (b) ORDEEZRIHETH S,

The water currents continue to bounce off the dirt, and the forces of the water currents
continue to cancel each other out. Furthermore, a large amount of droplets are scattered into

the surrounding area, and a water film begins to form on top of the dirt.

BIUCETC S TKRDBGR D I3F E . KRDBVRELDHERDI W< Flow RBENDRAKDRK

VRO DZ L BNDEITKRZFZRENEBD B,
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[0071]

Figure 11(d) shows the next step after Figure 11(c).

M11 (d) i ®11 (c) OROEMEZTIETH S,

The water currents continue to bounce off the dirt, and the forces of the water currents
continue to cancel each other out. Additionally, a water film forms on top of the dirt,and a

portion of the continuous water flow tends to slide laterally over the water film.

BIUCETC 2 TKRDBGR D [3Fe E . HGRDBVRILDHERDI W< oo FND EICKERED

RSN, EHACRO—EBIFKED EZ85 & S ICEmAMICHRN YT < & D,

[0072]
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Figure 11(e) shows the next step after Figure 11(d).

11 (e) & K11 (d) ORDEEZRIETH B,

The water currents continue to bounce off the dirt, and the forces of the water currents
continue to cancel each other out. Additionally, a water film forms over the dirt, and some of
the continuous water flow slides over the water film, causing the dirt to become hidden

beneath it.

BIUCHTC S TKRDBKIGR D [3Fe E . HGRDOBVRILDHEFI W< oo BFND EICKERED

RS . EHIKGRO—ERIIKED LZBD . FNHAKEDTICENS LS ICH B,

[0073]

Once Figure 11(e) is reached, the state shown in Figure 11(e) will continue thereafter.
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K11 (e) ICERZDE&IFIK1LL (e) ORENFHREIN T,

Compared to the cleaning effect of a conventional simple continuous water flow shown in
Figure 11, the superior cleaning effect of the foamy water flow generated by the discharge
nozzle 200, which is a pulsating or intermittent fluid generating device according to Example 2
shown in Figure 10, can be understood. As explained above, pulsating fluid or intermittent
fluid can be generated from a continuous fluid by applying the principle of a device for

generating pulsating fluid or intermittent fluid.

COR 1 1SR LIResk o Bl ERiAR DO #NRICERT, K1 0ICRLIERERN 2 ICHhD B
ARENRAA F T ISEIRDRIRDERRE TH HHIK/ X)L 2 0 0IC &K D ERENITAARKRDEDIEL
TRNRNBEEINE S50 ULEICEREAL & SIS IRENRA X o IZERTRIADENREDRIEE

BT % C CIC& DERURIAD S BRENRA X 1o ISBTRORIAD ER TN B,

[0074]
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In addition to the configurations shown in Figures 8 and 9, the water-saving discharge nozzle
200, which is a device for generating pulsating or intermittent fluid, also has the configuration

example shown in Figure 12.

BE. BKEOIRENRA X IIBHURIADEREETHBMHK/ X200 LTIE. KI8HLY

KO ISR LIBREDIEN. K1 2ISRIENAD H S,

In the configuration example shown in Figure 12, the injection angle of the injection
mechanism 210 is such that, compared to Figure 8, the injection is launched at an angle that is
approximately parallel to or slightly angled with respect to the side wall surface where the
conduction hole 241 is provided. In the configuration example shown in Figure 12, a
conductive hole 241 is provided on the side wall surface of the injection mechanism 210,

which is located approximately parallel to the injection nozzle.

1 2SR L7eAERiE. K8 ICLERTIESIEIE2 1 0 DEHAED. E@fL2 4 1ARITENT
WBRIEEHEICKH L TEFITRIIETOAEZD > HHIbHENZABEEL R >TWVWS, ZTOK
1 2 DIERLABITIZ. PESTHEIE 2 1 0 DIESTE L BRFITICMIE T 2 AIEmICEE 2 4 1HRIT5N

TWLWBIBREABIE B> TL 3,
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[0075]

Figure 13 is a simplified diagram showing the state in which water is flowed from the water
supply pipe 110 to the water discharge nozzle 200, which is a device for generating pulsating

or intermittent fluid as shown in Figure 12.

1313 K1 2SR LIRS X 7o (3B ORIADEREE TH SHMHIK/ XL 2 0 01 L THa

KEL1ODSKZRLIREZFHRICIIRTH %,

As shown in Figure 13, the basic operation is that a stream of water flows forcefully from the
injection mechanism 210 into the airtight space cavity 220, and the injected fluid ejected from
the injection mechanism 210 flows along the side wall surface of the space cavity 220 at a
substantially parallel or slight angle to the side wall surface where the conduction hole 241 is
provided, resulting in a state where the opening of the conduction hole 241 is sealed by the
injected fluid flowing downward. Due to the influence of internal air pressure, as shown in

Figure 13(a), outside air is blown in from the conduction hole 241 into the space cavity 220
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through the ventilation passage 240, and the opening of the conduction hole 241 is closed by
the liquid flow film of the injected fluid, resulting in the states shown on the left and right of

Figure 13(b) being repeated alternately.

HM13ICRTESIC BEXMNLGHI LT, [BEMNMHF SN TLWSZERFrvETr220AIC B
B2 1 0D 5ZVK CKRANRA L. BEHEEE2 1 00 5T 5 H S NIESIREIFEERL
24 1HWRITOSNTVBAIERICN L TRETECIBETOAEZD>TEMFVYET12200
RIEEmEICE > TR, @72 4 1ORAAD TAICHANSEHRATHIESNSREH RN S,
NEBOKEDHEHN S 1 3 (a) ISRTLIICBERE2 40ZBLTEEL2 4 1H5ZEMF v
ET«220RICAEITTATDORERAA . BERIADRMRIRICL 5@ 2 4 1 DRODEAED

REICHEL. M13 (b) OEAICTIREIREICEDEINE BB,

[0076]

Furthermore, as a water-saving device for generating pulsating or intermittent fluids, there is

also the configuration shown in Figure 14 for the discharge nozzle 200.
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Ffc. EIKBELOIRENRAE X T ISBTRURIADEREETH BMHK/ XIL200& L TiE. K1 4ICR

ERL DA IRSY SR

The injection angle of the injection mechanism 210 shown in Figure 14 is such that the
injection fluid's target or the injection droplet's target is the conduction hole 241 or its

vicinity, and it collides with the outside air blown in from the conduction hole 241.

1 4ITRLCIESEIE2 1 0 DIESAEIL. EETRIADES X 7o IZERACKTHEEL2 4 1

FIXEDEFECRD, E@f2 4 1 SMEIATCHAREBERIT AR LR >TWVWS,

[0077]

Figure 15 is a simplified diagram showing the state in which water is supplied from a water
supply device such as a water tap to the pulsating fluid or intermittent fluid generating device

200 shown in Figure 14, thereby creating a water flow.
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K15 K141 LIERENRAT7IZEHORIRDERMEE 2 0 0 1Cx L T KERLOR EIKE

HIQEED SKEHE L TKARZERLIERELXZEEICSRIXKTH 3,

As shown in Figure 15, the basic operation involves a water flow forcefully entering the
airtight space cavity 220 from the injection mechanism 210. As shown in Figure 15, the
injection angle is set so that the injection target or spray droplets of the injected fluid are
directed towards the conduction hole 241 or its vicinity. Therefore, at or near the conduction
hole 241, a portion of the forcefully injected fluid or spray droplets collide with the forcefully
blown-in outside air. Furthermore, these collisions are not caused by accidental scattering of
internal droplets near the conduction holes, but are intentionally controlled to cause a series

of collisions by adjusting the angle of the injection mechanism 210.

M15ICRTEIIC. BEXNBETE LT, [IBNHECh TLESZERFvYETr 22 0AIC, T

BiEE2 1 0D SBVWELKKRMNARAL. K1 5ICRT XSS, EERIEDOESTI X 7= IXESHRK

NEBEA2 4 1 XIFTDEBERB LS ICEFBENMIITONTWVS D, BB 2 4 1 X7l

EFOHEFEICEVWT. BLREHINTVSESRIAO I IFEHRARE . BULLICIEIRAX

NBAREDERT D LB B, BHE. COFERIE. BAICRIORANEBFLITICHRET

BLVSHDTIIAL., BHEEE2 1 0 0AEMITICK D ERAYICER L TEHEZEC 3 & S5 HfE

SNIEHDTH S,
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[0078]

As shown in Figure 15, the injected fluid flows downward through the space cavity 220,
entraining and pushing out the internal air, which causes a decrease in air pressure within the

space cavity 220.

15ICRT LSS ZEEFYET v 2 2 0ORAZEFREDNNBDOERZEZTAATHLELDD

TAICHENBZCICED. ZEREFYET (22 0RDOKEETHEL %,

On the other hand, as shown in Figure 15, outside air is blown into the space cavity 220 from
the conduction hole 241 through the ventilation passage 240, and there is a collision between
the injected fluid and the blown outside air. This collision, along with the decrease and
recovery of air pressure within the spatial cavity, does not maintain a perfectly orderly
equilibrium state. The collision involves subtle differences from moment to moment in terms
of the amount and direction of the fine powder droplets ejected. Because this collision has

momentum, fluctuations and irregularities in the flow of the injected fluid, as well as
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fluctuations and compressions in the outside airflow, cause the air inside to vibrate or pulsate
dynamically. Therefore, the states shown on the left and right of Figure 15(b) will alternately

repeat.

—7A. KM15ICRT&IIC, BREK240Z2B L TEEA24 1H5EHFvET 22 0RICH
T TARDOIRERAADH D BEREEREIATINIAREDEEDH B, COERE. ZEfH
FrETrAOIIEET ERERTERIFBA L FEREZR DD D TIZH < ERISHM R ARRR
DEXAHMARCHTEBR—ETIFEL. BEACCICHYBREVHELTVWS, COEREIFZBVH
HBDT. BHRBEDTENDOPRICHZFESTPMOL. AIDRNDOFICHIIES T CPEREBEDE
BIZ&D, AMOESZEBNICREZTCISRENCEZDDELRD, £DH. M15 (b) OE

BICTRITRENREBICERDREINZ L &R B,

[0079]

Furthermore, as a water-saving device for generating pulsating or intermittent fluids, there is

also the configuration example shown in Figure 16 for the discharge nozzle 200.
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ERL DA IRSY SR

Of the components shown in Figure 16, the injection angle of the injection mechanism 210 is
such that the injection destination or the injection droplet destination of the injected fluid is

slightly below the conductive hole 241.

1 6ISRLIBRERD S GEGHIE2 1 0 DEFRAEIL. MEEIRIKDIES I X o ISEHRRAR T

HEBEFA24 1D TFTAHERE->TWS,

[0080]

Figure 17 is a simplified diagram showing the state in which water is supplied from a water
supply device such as a water tap to the pulsating fluid or intermittent fluid generating device

200 shown in Figure 16, thereby creating a water flow.
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1713 B1 63 L7ARBIRIA X 7o 3B URIADERIE 2 0 0 (I L T K@i A% eKE

HieREN SKEMHIE L TKREZRLICREZBREICTIITRTH 5,

As shown in Figure 17, the basic operation is that a stream of water flows forcefully from the
injection mechanism 210 into the airtight space cavity 220, and the injection angle is set so
that the target of the injected fluid or the spray is slightly below the conduction hole 241
before it collides with the wall surface. However, if the size of the internal air cavity 220 is not
excessively large, and depending on the shape and angle of the wall surface, the injected fluid
may be reflected forcefully and scattered. The splashed spray then covers the conductive hole
241. Here, we assume that the shape and angle of the air cavity 220 satisfy the scattering
conditions. Furthermore, this scattering of the water jet is not due to accidental scattering of
internal droplets near the conduction holes, but is intentionally controlled to continuously
seal the conduction holes 241 through the relationship between the angle of the injection

mechanism 210 and the shape and angle of the air cavity 220.

M17ICRIELSIC. BANBEETE LT [UEBMMER SN TLSERFTYyETs 22 0AIC. &
B2 1 0D 5 FVK CARDRA L. BERIADER X7 IZBRAANEREIL2 4 1 DPP
THERDEDICEFBENMTITONTEmMICERY 5D RAFOEIFYETA220DKET
HERNCKRE K B EAOERPAEDRMGICE > TIIEHFRENFVWL I RF L. #ELTBHI L

NHDIFD. ZLTEDRRIEHRANEE 241285, CITlE EZRFvET+
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22 0 DR CAENZORHEFENELLTVWEDLDET B, BH. COEFNKROBELIF.
BAICAEOAANEBILNEICRE T2 VWS DT AL, EHEE2 1 0 DAEMITEER
FrET 220 DR PAEEDEMRKRICKDERAYISER L TEBEFL2 4 LOFHIENEETS L SIS

HEHENTEHDTH B,

[0081]

The state on the left in Figure 17(b) shows that the opening of the conduction hole 241 is

sealed by a liquid flow film formed by the scattered spray liquid flow.

17 (b) OoEAIOREIZ. &2 4 1 OROLBELBHRRICE DR ESNBRAREICKD

HIEETNTWLWBRETH B,

In this state, the inflow of outside air from the conduction hole 241 is momentarily stopped or
reduced, while at the same time, air is pushed downward from inside the space cavity 220,
causing the air pressure inside the narrow, sealed space cavity 220 to decrease. As shown in

the left diagram of Figure 17(b), the injected fluid flows downward through the space cavity
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220, entraining and pushing out the internal air, which causes a decrease in air pressure

within the space cavity 220.

CORETIIBEENICEEA2 4 1 5AROMEAANMELETIIETLTED. €D—7A. ZE
BFvETA 220 ANSEIDNTAICHLEHINTHL 7. MKERALTVWERZERFvET v
220RDKEMMETL T, B17 (b) OARICTRI SIS, EfFvETr220R%Z

ESOREDANEBOES ZEITAATHLEBLDDTAICANS ZLICED. ZERFvET,220

NOK[IEETHEL %,

[0082]

On the other hand, as shown on the right side of Figure 17(b), when the pressure drops
significantly, the scattered water flow sealing the conduction hole 241 is broken, and outside

airis blown in from the conduction hole 241 into the space cavity 220.

—A. B17 (b) AAICTRTELSIC. [IIEETHARS K22 EEA 2 4 1 ZH1EL TV BHEEL

KRz TBW>TEEL2 4 1 S5EEMFvET 22 ORNICAITTARDIRERAT Z L &B B,
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In other words, the state on the right side of Figure 17(b) is a state in which the pressure
inside the space cavity 220 decreases significantly, and as a result the force drawing in outside
air into the space cavity 220 increases, it overcomes the force of the scattered injection fluid
that was sealing the conduction hole 241, and outside air is blowing into the space cavity 220
from the conduction hole 241. In this state, the scattered jet fluid is instantaneously blown

away, and the air pressure inside the space cavity 220 is restored by the influx of outside air.

2FOD. W17 (b) OBRAIDKEIL. EHFvETr 220 ROKEBERTHARSLLAED,. ZEH
FrYETA220ANDAIDF | EATADNKRE L R oIHER, El@fL2 4 1 Z2F1EL TULV/EEREL
ESRIADZE VNI EEE. B@Bf2 4 1D 5ZEMFvET 1 2 2 0RICATIHNIMERAATL SR
EBTHD. CORETIIEBRNICEEEFRAEDRERIITN. ARDODREIAHAICLDZEFF v

ET4220RAOKENEIEL T,

[0083]

As the air pressure inside the space cavity 220 recovers, the force drawing in outside air into
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the space cavity 220 decreases, and eventually the force of the scattered jet fluid reaching the
opening of the conduction hole 241 becomes stronger, causing the jet fluid or jet droplets to
reach the vicinity of the opening of the conduction hole 241, returning to the state shown on

the left side of Figure 17(b).

EEFvETr 220 AOKEHNEEL TR L. ZEEFYET 122 0ORANDOATIDF | EAT S
HNEL<BD, PHTEET2 4 1 OFNAICEET 2HELEIREOBVAED . EFEFL 2410

FROMHE X TESTRE X CIZERFOADEZEL. M17 (b) ERIOREICE S,

[0084]

Thus, the repeated fluctuations between the pressure decrease state with little outside air
inflow (left side of Figure 17(b)) and the pressure recovery state with a large outside air inflow
(right side of Figure 17(b)) create a rhythm of varying outside air inflow strength, generating

pulsating or intermittent foam water from the injected fluid.
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CD&IIC K17 (b) EAOATAHNDEVWKEERTETREL. B17 (b) BAEOH
[IGAA DL WKEEEETRE L DIEDRLDOEHICL > T, AROREAAHD®REE ) A L%z

C. FESHRIAD S IRENR X 7o IZEHORDIAAKDER T NS,

As a result, the jet fluid passing through becomes either a pulsating flow or a pulsed,

intermittent flow.

ZOFER. BBTIBEHREDMENRE R 072D BRI /NIL ZROBTRE B 272D T

Bo

[0085]

It will be understood that various modifications are possible without departing from the

technical scope of the present invention.

AFEAOKMNGBEZEM TS5 C R BLDOEENARETH D EIFIBEINBZTHS S,
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Therefore, the technical scope of the present invention is limited solely to the description in

the appended claims.

fiE > THRFEBADRMBIE R RS SNIAFFFRRDOEFHRDEHICL > TOHRESNZHDTH

Bo

[0086]

100 Water discharge device 110 Water supply pipe 120 Spout 130 Hose body 140 Water
discharge head body 141 Water discharge head main body 142 Head connector 150 Arm
support 151 Arm main body 152 Support connector 160 Water supply operation unit 200

Water discharge nozzle

100 MKEB110#HKE 120 R/NXTF130FK—XE 140 HKAYRE 141 MHK
ANYREKEK 142 Ay RERE LS50 7—LZHEAK 151 7—LAKE 152 ZHEHERKK

160 #a7Ki(EEE 2 0 0 itk / XL
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