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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 20 (Patent Document 1: Japanese Patent Publication
No. 11-152774) is known. As shown in Figure 20, 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. B2 0ICRTHD B (HEAT11-1527748528%) NESATWVS,
K2 0ICRT&SIC. RINT 10 0DEFBRICHA KRRV =T 10 1HTREINTED, 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 21 (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 21
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-like 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-like section
12b in communication with the bellows pipe 12 on the same axis; 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.

FlzIE. K2 1ISRgHD G2 (52008 —-5117 85K MNHISNTWLWS,

X2 1SRk / XL EEOMBRSEENSOHKEETRAINTLWS 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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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 20,
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.

LA LADS. B2 0ICRLIEANT b5 &RDHIK/ JILEEFTOEKRE L THEMESLS
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 21, 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 becomes small, limiting the range of motion and preventing it
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from bending significantly. As a result, there is a problem in that the water discharge nozzle

cannot be moved freely in three dimensions.

RIS B2 LISRLTEAND b o EimDHK/ JIILEFTOEKEE 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 20. 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, B2 0ICRLIcDbOERD. ANT bh 5 EmDtK/ 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 21. 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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[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 %,
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[0011]

To achieve the above objective 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 guided from the water supply pipe, an arm
support extending from the spout, and a water supply operation unit, wherein the arm
support comprises an arm body portion of the arm support and a support connecting body at
the tip of the arm body portion, the surface facing the water discharge head body having a
long axis, and having a cylindrical or curved three-dimensional shape. The water discharge
head body comprises a head connector that includes a cylindrical hole having an inner
diameter sized to receive the long axis of the support connector, a fitting concave shape
provided on the bottom surface of the cylindrical hole to receive the shape of the opposing
surface of the support connector, and an inclined three-dimensional shape that guides the
support connector to rotate and slide from the shoulder of the cylindrical hole to the fitting

concave shape, and the water discharge head body is detachably supported from the arm
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support via a connection between the support connector of the arm support and the fitting

concave shape of the head connector of the water discharge head body.

FEEAKEHADBNZENT D7D AERICHDBHKEEIX. HEBKEDSHEKTEIIANT ME,

AIECA/NT MIOER SN AHENE D 2 EMBELR— R BIstR— X EKISER SN THIECHRX
ENSEIKLIoKZHIKT ZHKAY FiEE. BIEEINT b SR SN T — LAZFHA . #&aK
R Z B R TcBAICE W T, RIS Y —LAZFHAD . 7 — LXFHED 7 — LARER D CHiEE 7 — L
FEERD D FtmC & > TRIEE KA v FA L O RED Rz i X 1A £ oIS E AR
THEIXFHERBR L ZRBATCHDTH D BIECHKAY RIED BIEXFHERADORMZZITAN
BZARETSOREZBACARENE . BIEKABNDEEICERT 5 NIcAIEE S FHER RO EEH DO
ReZIFTANZBEMEAAR L. FIEZAENOBOD SHIEIREMERR F ThisEEZFEiEiAZ o
BIEEF ST CEBERIAETERZSCA Y FEEAKZRZ. AIGE 7 — LAXFHADRIEE I FhERRER &
RISCHEIKA Y RIRDRIEEA v FERBRDRIGCIRE MEAR & DEREZ N LT #iscAkA Y RED

AIEC 7 — LR FHAD SRR BRIRICKIFI NI DD TH B e 2R MK EETH %,

[0012]
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In this case, it is preferable that the shape of the outer surface of the inclined three-
dimensional shape of the water outlet head body is such that it matches the rotational motion
trajectory of the support connecting body as it rotates from the shoulder of the cylindrical

hole to the fitted concave shape and enters toward the bottom surface.

C CTHAAN Y FMEDIER AR ONAXREDOIIRIE. IFRERAHARNOBOD 5 RS MER
RETERE LG SEEICEITTEAL TP [BERESHNIHICERT 3R ZHBATCODETSE

EHFE L LY

[0013]

Furthermore, the inclined three-dimensional shape of the head connector of the water outlet
head body has its ridges on a line connecting the shoulder of the cylindrical hole to the center
of the groove shape, and its base has slopes on both sides that reach the boundary line

between the bottom surface and the groove shape, forming a mountain-like shape. There are

two such mountain-like shapes, a first mountain-like shape and a second mountain-like
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shape, and there is a configuration in which the first mountain-like shape and the second

mountain-like shape face each other with the groove shape in between.

e kA Y BEDA Y FERBEDER AR € OEROIFHRNROBON S ERARD AL
FTCZR/IMRLEICHD . EOF/HER CBRDBRFIRCESREZ EAICRRTCLAZA TS
O, SHEWWAMFARDE L OWARZREE 2 DWWAFPRD 2 2H D BRRZHRATENSE 1 DI

AR 56 2 DILAEZRD B L TWBFZRD B %o

With the above configuration, when the support connector of the arm support is pushed in
while facing the head connector of the water discharge head, the outer surface of the support
connector comes into contact with the inclined three-dimensional shape. Subsequently, the
support connector descends while sliding and rotating along the slopes of the first and
second mountain shapes, straddling the first and second mountain shapes, increasing its
penetration depth within the cylindrical hole of the head connector, and is guided so that the
outer surface of the opposing side of the support connector fits into the groove shape of the

head connector.

EEBRTHIUE. 77— LAZFHEADIERER K Z . LKAy RIEDA Y REGARICHRE L DD L

RAATY S & IFFEEEDOAREMEFILERIRICEE L. 20K, IFHRERENE 1 DL
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[0014]

In this case, it is preferable that the head connector has a structure that includes a mortar-

shaped slope that falls into the cylindrical hole, surrounding the outer circumference of the

cylindrical hole.

C T Ay FERED. ARANOARZET &S ICHBNICESRAATY L §OIRROMEZ F

ZATVWBHEETH D EHIFEL LY,

When the support connector of the arm support approaches the head connector, the relative
positions of the two are not precise. Even if the support connector of the arm support does
not directly enter the cylindrical hole of the head connector of the water discharge head, if it

comes into contact with the mortar-shaped slope that extends around its outer
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circumference, the support connector of the arm support will naturally be guided into the

cylindrical hole as it approaches the head connector.

7 — AR FHADIEREREADIA v FERKICEE LIRS, MEBOMUBBMRIEETIERL. 7—
LXFHADIFREREHILIKA Y RIEDA Y FEFEDOABNICERADRATES CHEDOHNEIC
1.7 % 9 OHROFPEICHET NS, 7 — LASHHEADSZFREEED A v FEFEEICEE L TIFIE

BRACHEANRICEI NS,

Therefore, when the user uses the water outlet, they grasp the water outlet head and press it
appropriately against the support connector of the arm support, which naturally guides it into
the cylindrical hole. Furthermore, it rotates and slides along the inclined three-dimensional
shape, causing the support connector of the arm support to fit into the groove shape of the

water outlet head and be supported.

ZDSH. ERERERARICHKAY FZBF L. BHICT — LAXFHADOZFERERKIAICIR LTI T
TFIE. BRCBRENICEDI N, & SIERIERIRICE > TEEEE L T — AZFHEDOZFhE

FEADILIKA Y R OBRARICINE > TZFEN B,
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In other words, smooth attachment and detachment is possible simply by manipulating the

two parts appropriately, without precisely controlling their relative positions.

DED. MEDMERFRZ EREICIIHIEE T ICESICRET B3 RITTRLA-IRIREN TR E &

Bo

[0015]

Here, the support connector of the arm support and the water outlet head rotate and slide
relative to each other, and ultimately the opposing surface of the support connector fits into

the groove shape. However, it does not matter which of the two rotates in this relative

rotational sliding motion.

CCT. T LB EOIRERGA kA Y 1 CER0ICEIEEE LT, RS SR

DX REEHABRARICERE TUIR VWA, COMEOHENNLEEEEIZESE SHEERL TH XL,
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The first pattern is a structure in which the support connector side of the arm support rotates.

BLONZ—=2IE 7= LAXFFHEOXFHERRAID RIE T 5BETH 5o

In other words, the support connector of the arm support is structured to be rotatable around
the axis of the arm body, and the support connector rotates and slides as the water discharge
head is pushed in. The advantage of this first pattern is that the user only needs to push the
water outlet head they are holding in that position, and does not need to move the water
outlet head they are holding in their hand. If you are finished using the water dispensing
device and will be leaving the water dispensing head supported by the arm support for an
extended period, simply rotate the water dispensing head so that it returns to its basic
position (with the spout facing downwards). If the groove shape of the water discharge nozzle
is approximately horizontal and the support connector of the arm support is also

approximately horizontal, the support is more likely to be stable.

DED. T LZFHEDIFHERAEN T — ARKOHE] D (CEF IR BBE L B> THE D MK
ANy RO LAHICH > TRFRERED DGR T 3 BETH D, COEIDNI—2DX Yy

M. EABIFIERFL TVWBHKAY RZEBICZEDZATRLULACKIFITFICEBE LKAy B
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BN THUEDBVEVWSIRTHB. BH. HKEEDEANRT LTHKAY &7 — L%
KICRFRAZFBIETEGZGER. KAy ROZEHNEARZD (KkONTHEE) 83K 5IC
kA y RFZzERIERV. MK/ ZILDBERDEKFETHD . 7 — LAXFHADIFHERKIAH B

KFETHNIE. ZFHRELPT L,

[0016]

The second pattern involves a structure where the user rotates the water nozzle side, which is

held in their hand.

EB2DONEZ—2F EREVNFTEELTVWSHK/ X)LAlZEEEE2BETH 3.

In other words, the support connector of the arm support is fixed in a way that it cannot
rotate around the axis of the arm body, and as the water nozzle is pushed in, the support
connector remains stationary, while the water nozzle side, which is held by the user's hand,
naturally rotates and slides relative to it. The advantage of this second pattern is that the

support connector is nearly horizontal in its final state when fitted into the groove shape,
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making it easier to stabilize the support of the water discharge nozzle by the arm support. If
the groove shape of the water discharge nozzle is approximately horizontal and the support
connector of the arm support is also approximately horizontal, the support is more likely to
be stable. In this second pattern, the support connector of the arm support remains almost
horizontal and does not move, so the user needs to rotate the water nozzle side that they are
holding. However, since the user knows the final position when supporting the water nozzle
(for example, with the spout facing downwards), even if they are holding the water head at an
angle, there is no discomfort or surprise in the rotational sliding, and they only need to lightly

move their wrist, so there are no major disadvantages.

DED. T LZFHHEDOIFERERAEN T — LARKOEE] D ICEEFETRESNIBEL R >TH
D, HIK/ XD LAHICH > TRFFERBRISAEF TERAENF TR L TL 3K/ ZILAID
BPACHENBICOEREE T 3 BETH D, CDR2DNZ—2DX Uy MME. ZFEREREHER
RICERE LTeRBRNBREBICEVWTRRKFETH D 7—LXFHRIC L 3K/ ZIILDZFHLE L
PIVWRTH B, MK/ XINDBERDBEIKFETHD . 7 — LRFHADZFHERADBRIKFETH
. IEPRLELP TV, COE2D/NX—2TIE 77— LZFAEDZFHERKIGERRKTED X
EFHFHHRVDOT, FAENERL TVLWBIEK/ ZI)AIZEESE TR BENH B D FREIEMT
K/ XN EZFHSEBBRORKRNGZES BIZIE. HKONTAMR) HEH>TVWEDTROICH
KAy R B L TVWTH. BEEBHICITEMERCPES I EREOFEZERFTENIER

<o REBTAU Y MMEAEW,
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[0017]

The following are examples of the shapes of the support connector for the arm support and

the head connector for the water discharge head.

7 — AR FHADIEREREARE & VKA Y FIEDA Y FEFEDFRDAE & L TS T ORH S D

The support connector of the arm support is cylindrical or cigar-shaped, and the concave
shape of the head connector of the water discharge head body is such that its cross-section is
an arc along the support connector, and a straight line that coincides with a part of the
support connector is a groove shape opposite to it. Other examples include an elliptical or
rugby ball-shaped support connector for the arm support, a concave shape for the head
connector of the water discharge head body, where the cross-section is an arc along the
support connector, and opposing grooves that match a part of the support connector. In the

above example shape, the concave shape of the support connector of the arm support and
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the concave shape of the head connector of the water discharge head body match and can be
fitted together. If the inclined three-dimensional shape of the head connector of the water
discharge head body is made to follow the rotational sliding trajectory of the support

connector of the arm support, the pushing motion until fitting can be performed smoothly.

7 — ARFHADFHERAD HEAR X IZREBRTZRTH D HkAY REDOA Y FERKEDM
EAZRD. € OBEDXFEHEREICESMHINTH D ZFEREO—ERICER T S ERINMm L7
BIRTH B, Ty DHlE LTI 77— AZFHED S HERAHDEARIEARIR E 2L
E—R—ILFRTH O KAy REDA Y FEZEOMERRD € OEEI ZFHEREICTE S
FIlTH O ZFHEREO—ERICERT SO NE LIBRRTH 5. EEERAITHNIE.

7 — AZFHADZERERBA LKA Y RIEDOA Y FEBEOMERZREDNEHR L THRETE S,

kA REDA Y REFEDER LA AR Z 7 — LD Z g RS R O [DER BB EEF a5 1

AR TNIL. BRET B ETOWLIAHEFH R L—XITITS2ENTE S,

[0018]

To ensure a reliable connection force, it is preferable that the support connector at the tip of
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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.

CCCTERBNZERICTRLOHIC. 7— LAXFEDORRDIIHEREEA L . KAy RIEDA Y RiE

RIEADRIE D, —APBEATHADBERELEZRRIEMTHE ZCHFRLL,

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
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.

EERBTHNIE. B1Z2H > TV —LXFHEEHIKAY FMEAEDER A L THIATE S, &

folF EFCRICR A 7 — LAZFHED IR D TFHERE E . KA Y RIEDA Y RERFEDRIE L

DOWMAZHRAKE L. TNENZHEICRE LEIHEDEKEL LIcbDTHE I ENIFFRL

Lo ERBHTH. Mz > TT7 —LXFHAEIAKAY PR OEREHE L THABETE S,
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[0019]

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
freedom of movement in three-dimensional space in the basic posture (stationary posture) of

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

AFEADOHKEEIE. HKAY FIFT —LZFHEDSED AN LIcRIE. R—EHD AL D D Bk
DEHEDNSVHDTHD 3RTEFMILBRIHEHELIEERISNTULSD THIC. HKAYFOD
BAZS (FBLEED) ICHII33RZMNERIEREZRRLC T I35, TELDOBEE

HRATZHZENTE S,

[0020]
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The first structure is the vertical tilt of the arm support.

F1DBEIF. T—LXFHEDETFIL S TH S,

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—LEZFHELEZAND FEDERERICE VT, 7—LEFEDRZINT M LT, Da<
EHLETFILLDORIEEEZREATABEE L. 7—LXFHEOLTFIL L ZBLE T, HKAY FOD

BEARZED (FULEED) o L THEOREZRIEEE T %,

[0021]
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The second structural feature is the left and right swivel of the spout.

F20BEIR. ANV FDEBXA—NILTH B,

In other words, the spout is structured to have at least a swivel mechanism in a portion of it
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 D, DA DT —LZFHFEOERE L D TRIO—EBICE VT, PR EH R
A —NILDOEEEBZ R EEL L. ANTFOEBERAM—NILZBE LT, HKAY ROEERZ

2 (FrEZED) OEAAROFIEZAIEEL 5,

[0022]

The third structure is the twisting rotation of the water outlet head.
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FEI3DBEITEKANY RORBLEDEETH 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.

DED HKAY FIFR—XEKISEBEINTE D HEZR—EIE. ANT MOERBESNICEHE

HBHEHMBERR—XETH 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.
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EDRHZBDVORLEDI =D BB, oo HKAY FER—IIKEDERBHDICEVTR
A —NILICLBEEZRIREE TE2EELHNIFE. COBETHNIE. LKAy FOZBDBER
EHNRELBRD KAy RIEDAw FEFRERE 7 — LEFRHAD Feifn D X HERERR & OEFEZ D

BHEDPAE < RS

[0023]

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

invention.

RIS NEADOHKREDTIXRE LT, THOICUTOIXNRHDES,

The first innovation is to incorporate a water-saving pulsating fluid or intermittent fluid
generating device invented by inventor Masaaki Takano into the water outlet 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
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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
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.

BLOIXRIF. BIECHIKAY FICEWVWT, RAESHFHENFHE L cHKE OARSRE & 7o (3B
MEDEMFREZIMD AL ZETH D, WRERA X TCISEHURIEDEMNKE C L TE RIFET

IFKUADTRIEZES T SEH B . AICENEBO TRICUEY 2FAEERMTHD. EDOTAIC
MABRHES. 2OAEICATEEET 3 BRRICOBENZEEAZRA. TORBMBHPAITEIS
NIcZEFAF v ET v ZfRA. RIECESNEIBOESIRIEDES T X 1o ISR ENRIEDRIGEZERF v

ETrEETOERICEDIRMNMICED. FIEEFREO—FH aIcEELZz —RHNICELDDRN
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THIESEBILD S OARDBREZHIRY 2 & SHITCESIRAZRK T BB TH O FIFCZEM

FvETr NZHEEFHRAEDTHICHAND ZICKDEL BRIEZERF v ET + AO—RN A E
HET . FIEEELDY 5 OATDOMEIAHIC L DHIFEZE[F v £ T+ AO—BRHNAENEE L D
BOBLOZEFICL > T, AISHAIOMETAADEIHF Y X LzELCHE LY. AIEEESEED SR
TARDARENR F 1o IIBTRORZ £ T 5 C & 24 L I B IRENMRA X o ISRTRDRIAD E B Z B D

FFHDETBIETH B,

[0024]

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.

FE2DIXRIE. AICHIKA Y RIEAD—EBIC L E DENXADEAA TN, FIECHKA Y FMED 51

ARERIBIEL T TH Do
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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.

EIDIXIE KERICETR LT, AiEcE YD oBoONIT—2Z2EBRFILITEETS

IoTYRTLZBRIAEEL T B TH B,

[0025]

These improvements will achieve the following:

CNSIXRICED TERDIXRNEREND,

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
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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.

DED. ERBFBLOIXRICE D HKAY RICEBNTEKEDIRENRA X IcISEEoREDEREE
ZEDMTZEICED. ARBOMKEBE LT, BNEKNRE EHIEBNIHEMNREDLSE
S5, RRICBLVLWIHKEELERD SDGCsZBETLETAVWIERLBDDEL D, B, L&
D TIRENRIA X 7o IZMBORIADLERKE] 3. K5FE596 173 35 (KAESHHEE) (IC5HE
EINTVBH. ERENTRENRA X7 ISEHORIEIZ. AIZIE. BEROBRE Z>THED. £D

LA—I‘-

]u}

RIRDWIBPRRE X /I F—E Ty PELETHADEN > TOLIEFIRETHEINZREE LD,
KRB Y & b (o 2 DRSEAURHEIIC 7o B R B2 L T L e B 5N
B23HD0THDH. T TIRERAEXISHFRAOEREE] ZIH/K/ X)L L TIHIKAY R{ED A

RICEND 1T 3 CEICE D BVEIKBIR E/EVIAFEIRIME SN D,
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[0026]

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.

Floo EEE2DIXRICED. FIRIF. LEELIDOIRD TARENRAF o ISMfTREADER B
HMEE L TLWBMIC L E DRICAIERTIRINET B & S ICHIEBINIE. HAKRICEIKNR C %

RAFENTWND C A BEICETHTE 3,

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

Fle. REICKKFTITERZ EVWSHRBIESNS,
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[0027]

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.

EEREIDIRICED. FIZIE. FREBOHKEEDFERICLZKEREZFNICIEET SN
TE. THIC. BREEMUOALZST . BREMN, MgEA, KEF TOKOERENEETE.
EvI7r—2eLTRSNNESDGszBIET LTEERWKERDOT —2 & L TERATE. KL

ICERBDDELD,

[0028]

06-09-2026 - Page 37



According to the water discharge device of the present invention, when 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.

AFERICHD BHKREICENUE. HAKAY RIZT —LZFEDSED A LTAKRETIF. R—RIK

DEJFEMEH D EHOBHENZEVWDLOTH D IRTEFMIILBEHBBREIEERIN TV S,

When attaching the water discharge head to the support connector of the arm support,
simply pushing the head connector of the water discharge head toward the support
connector of the arm support causes one of the two to rotate and slide relative to the other.
This results in a shape where the outer surface shape of the support connector of the arm
support and the groove shape of the head connector of the water discharge head connect to

each other, resulting in excellent connection capability.

KA Y R 72 7 — AXFHADTFRERIAICHD H1F 335513 KAy ROAY RERGFEZ 7 — L4
RO ERERZAICEIT TR LIAATITK T T, AEDOWVWITNADENMICEEEE L. 77—
LXFHADZFHNERAEDAREAIR KA Y RIEDA v FEFRED BRI & O&EEZ N L THE

ICAVA > TERLASHRE B0, BNIBRAENIERTE 3,
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With the water outlet head attached to the arm support, the arm support can also tilt and
swivel, ensuring a high degree of freedom of movement for the water outlet head's
orientation in three-dimensional space. In particular, if the support connector of the arm
support is rotatable around the axis of the arm body, the water discharge head can be rotated
around the axis of the arm body while attached to the arm support, ensuring a high degree of
freedom of movement for the orientation of the water discharge head in three-dimensional
space. 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.

kA Y I — LXFHAD SED FIFTRETIE. 77— LRFHEDFIL bE). XA —ANILED
BETHDH. HKAY FOZEBN IRTEFNICEVBHEREINERTE S, [T, 7—LX%FH
RDZFHEFEED T — LAREDHEE] D (CEIEAIRe R IRE T H UL KAy FEZ 77— LARFHAIC
WO FFTCRETT — LAFREOHMED ICEEREE 2 Z ENTE. HkAY FOZREH 3 RTZER
ICRVWBHBERENEERTE %, 7 — LXFEDOZFRERA KA Y FMEDA v FEREKDE
fme LTHIRIE. —ADRaEARTHRADNBAEREE ZRATCEME LD, WAL BAERTHEEIC

NE LSAHMEDERBE A STED LItbDTHNLE, BAOEH > THEHEIVREEEISERLETE S,

06-09-2026 - Page 39



[0029]

This figure shows one example configuration of a water discharge device 100 according to

Embodiment 1 of the present invention.

AFEBOERMH L ICHHBHIKEEL 0 0 D—BRHIZRTRTH B,

This figure shows an enlarged view of the head connector 142 of the water discharge head
body 140 and the support connector 152 of the arm support 150. This diagram briefly
illustrates the operation of connecting and disconnecting the water discharge head body 140
and the arm support body 150. This diagram briefly illustrates the operation of connecting
and disconnecting the sloped surface shape of the inclined three-dimensional shape 1423
from the support connector 152. This figure shows how the water discharge head 140 can be
freely attached to and detached from the arm support 150 at any height, depending on the tilt
position of the arm support 150. This diagram illustrates the degrees of freedom of swivel of

the water discharge head 140 when the water discharge head 140 is connected to the arm
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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 diagram 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 water is supplied from a water supply pipe 110 to a pulsating or
intermittent fluid discharge nozzle 200 shown in Figure 9, thereby creating a continuous fluid
flow. 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 14. This figure shows only a portion of another
configuration example 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 16. This figure shows
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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 18.

HKAY RIEL40DAY RESEEAL 428, 7—LXFEL5 0DIFERE L5 2%#ILALT
RLIERTH S, KAy REL 40 87 —LZIFEL 5 0 L D&ESE - BB OB REZBHEIC
RLEEDDTH D, BRIIAERARL 4 2 3OILAAR & TREERER L 5 2 & OERE - B OIRE
REEBBICHALIERTSH S, 7T—LZFHELS5 00FILFERBIGL T, COBITHEE
ICIHIKAY F1 40 EMBETE 35T 2R IR TH D, MKy REL 4 0H 7 — LZFHAE
150 CE/BELTVWBREICE T BMHKAY RIK1 4 0DEBD XA —ANILOBHER AT 3K
THDo MKANYRIKL40DT7—LEHHEL S5 0 LEEL TLWBREICEITBHAAY RIF
140DZEZOFIFOBEHERHRATIRTH D, HKAY REL40MT7—LZIFELS50
DSBS L TWBIRREICE 1T DMHKAY RE1 4 0 DZRBOBHEICOVWTEHAT IR TH %,
SRR 2 DETKEL DARENFAR F T ISMIFTRIADEREB TH ZMH7K/ XIL2 0 0 D—EBDAHEELD
HLTRLEKTH B, 9 IZ/R L e AR R X 7o idBemiAdiok / XJL2 0 OIS L T, #a
KELLOHWSKEMRIEL CERARARZ RLICREZBRICTIINTH D, HHEE25 0fHiA%
EROHE LT, HHER2 5 0NZERNZ R KEREZDDD P T VL SICRRLIEHDTH 3,
SRR 2 (ZHhh B BRENTHA F 7o (FERTRIADEREB TH BMHK/ XL 2 0 0L DERSINTAR

A X ISHETREDORFNRZEEICHAT IR TH D, RERDERBZESFIKRICKDHF
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DRFETIRTH . EKEOIRENMIAE F I ISEHRADEREB THZMHK/ XIL200D
HOBEBD—EDAZEOH L TRLIEKTH D, K1 427K LTARENRIK X 7o ISBieRE D
EHREBETHDMHK/ XIL200ICRHLTHERKEL L 0D 5KZRLICKEZHBEICTI IR TS
%o EKELDARENRIA F 7o IFMTHORIADERIEEBE THBMHIK/ XIL2 0 0 DT SICDIEBRHHID
—EDAZWMODHLTRLIEKTH S, K163 LIIREIRE X IISESeRIEDEREE T H
MK/ XIL20 0L THRKEL L OD5KZRLICREZBEICTIIKTH S, HKED
RENRAIHHRRIAEDERZEB TH 2K/ XIL2 0 0DT SICZFDHDERSF & LIBED—
MOAZIMDHELTHRLIEETH S, K1 8IS LICARENRA T cISHTRADEREETH B

MK/ ZXIL200ICHLTHRKELL OO SKERLICIKNEZBFHEICRIXKTH S0

Thisis 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.

FFXBA 1 DRAFL1LI— 1527 7 4 5RIMOUEKKMZHAT B3R TH 5. 155TXE 2 DFF

M2008—511785RIMDIEKKMZHAT BHTH B,

[0030]
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An embodiment of the water discharge device of the present invention will be described.

AFEADOHIKEE D XA Z55A 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.

fef2 Uy AEBOSEREISA T OREF)ICTR LICEFRNGRAGE. IR, EFRALCICIFRES NGV

CIFESERTHREL,

[0031]

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

Embodiment 1 of the present invention.
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13, AEBOERME LICHDBHKEEL 00 D—1EflzRIKTH 3,

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 a water supply pipe 110, a spout 120,
a hose body 130, a water discharge head body 140, a water discharge head main body 141, a
head connector 142, a cylindrical hole 1421, a fitting concave surface shape 1422, an inclined
three-dimensional shape 1423, a mortar-shaped slope 1424, an arm support 150, an arm main
body 151, a support connector 152, a water supply operation section 160, and a water
discharge nozzle 200. Other necessary components for water supply systems may be omitted.
The lower left side of Figure 1 shows a vertical cross-sectional view of the water outlet head
140. The fitted support connector 152 and a portion of the arm body 151 are also shown. The
cross-section is marked with hatching. The lower right side of Figure 1 shows a front view of
the head connector 142 of the water discharge head body 140. The fitted support connector
152 is also shown. The arm body 151 is not shown in the illustration. Figure 2 is an enlarged
view showing the head connector 142 of the water discharge head body 140 and the support
connector 152 of the arm support 150. Figure 2(a) shows a magnified view of the two partsin a
fitted state. The upper left shows a front view of the two parts in a fitted state, the upper right
shows a perspective view of the two parts in a fitted state, the lower left shows a cross-

sectional view along line A-A, and the lower right shows a cross-sectional view along line B-B.
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The cross-section is marked with hatching. Figure 2(b) shows a magnified view of the head
connector 142 of the water discharge head body 140. The upper left shows a front view of the
head connector 142, the upper right shows a perspective view of the head connector 142, the
lower left shows a cross-sectional view along line C-C, and the lower right shows a cross-

sectional view along line D-D. The cross-section is marked with hatching.

1id. AEBOEME LICHHBHKEELOO0D—EDAZEODHL TRLEKER>TW
%, M1Tlk $HAELL10. /XU R120. F—R1K13 0. HKkAw R{E1 40, ik
ANYRARIKLA41 Ay REEERL42, ABNL42 1. \REMAFRKL 4 2 2. BRIIEARRK
1423, 90HKROMEAL 424, 7—LZFHFELS50. P—LEEKLS 1. ZIHERFHE
152, #AKIZEEB1 6 0. MK/ X)L2 0 OARIREINTWS, KERFEL L TZDMICHE
REISEEE L TVWIIBEENH 5. K1 OTRIOARICIFHANY RE1 4 0 DHEERZRL
TW3, AL TVATIFERAELS 27— LKKL S5 10—BHHE TRIN TV, W\
ICRINYFIZFIFTTVS, B1OTRAOERICIEHAKANY RIEL 40Dy REREEL 4 2
OEAEROEEZTRL TV, AL TWAIZHRERELS 2bHETRINTWVDS, 7—LAK
K15 LIFRIRLTUVERV, B2id. HKAY RIE140DAy FERREEKL 428, 7—L%HE
K150 IFEEERLS 2ZMALTRLIERTH S, K2 (a) & EEDPBRELTWVWSR
RELALTRLTWVWS, ELANCIEEELIRE L TV REOEER. A LA IZEEL RS
LTWBREORER. ETFAIZA— ARKMER. A TAIIB - BRMTERTH D, KEICIE

NYF 2T FTTWVSB, B2 (b) 3. HKAY KL 40Dy FEREAEL 4 2%ZIEALT
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TLTW3, ELAIIEAy REfEERL 4 20IEEK. ALANCIEA Y REREER L 4 2 0FE
K. E T C—ChHrEX. £ TIID—DEMERTH S, WEICIEZ/NYFoI%=FIFTWV

Do

[0032]

The following is a brief explanation of each component.

UT. EEREZRICOVWTCEHEICEHET 3,

The water supply pipe 110 is a pipe that supplies water and is connected to a water supply
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.
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fBAKELL1OIF. KZHKITBIETHD. LRH SKIBEEMHEEINBKERRICDHEH >TL
%o KERlmL L TZDMICHEREMIFEEL TLSH. BEDHRKEL 1 0HMMEZ TLBER

MIERFINTLEDLDET B,

[0033]

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.

ANTHR1200F BKELLIOISERBEINTED, HBKEL 1 0L SDIEKZERITTR—RE

13 ONfi#E T B,

The shape of the spout 120 is not limited. While the internal water channels are often
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
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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.

ZNT b 12 0DRARIFBRE S NAEL., AEBDEKEIZHERDOH DHSWHIKFEA FARIC
FR59. BAEPEREOLDBEZRBODHHDED. ANTFL20BEIEN ST LHA
BBz EELICDDOTIFRVA. TOFITIF. RAM—RILBHEAELZDBDEE>TWVWD, D
BITIF. R4ICRTELSICC ANT 120D EEBR/INT MEL 2 L & TFERNT MEL 2 2 %1f®
RIcHDTHD. FERNT MEL 2 213EKEL L 0ICH L TEESINTWSA . EEBR/NT b~
K12 1A TFERR/NY MEL 2 2ICH L TRA —ANJLERHR . EEBR/NY MME1 2 1 HKFEA
FICEEAIREE > TV, EDMRER. BB T DL SIS HKAY RIEL 4 0Dtk X)L

200D 3XTEFMATOBHEHENMLTSHDLBE>TWVS,

[0034]
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The hose body 130 has pressure resistance that can withstand water pressure and is a

flexible, bendable hose body.

R—Z{E 13013 KEICHAESMEEZHS. AIHEEH D EMEBRELR—IEEBE>TWVS,

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 6
later, it can follow the swivel motion of the spout 120, as shown in Figure 7 later, as well as the
tilt motion of the arm support 150, and furthermore, as shown in Figure 8 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.

H 53 AMRKEFICEHIINE NS KERLPE DR L OEMEIFICE > THRKLBZVWIALEZ#HF o7
EMELVBEZRATCDDET D, FHEEICENLTA—XE130ZABIBZLICED. &

MFTBHEICTRTEDIC. ANTRL20DRA—RILEBNCERETE. BRI IH7ICTRT LD
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IC. 7—LXFHEK1S ODOFIL MEFRCHEMTE. THIC. BRI BKBICHRI L SIC, Itk
ANy REL 4007 —L%FEHEAL 5 0D 5Bl L TLWSRETIIMHAANY FIE1L 4 0D 3 RITZER
NTEHRICBEITESLSICHD. HAKAY FEL 40DHK/ XJL2 0 0D 3 RTERRNTDHE

FEBREINMLETZDDEHR>TVS,

[0035]

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 RIEL 4 01F R—REL 3 0ICERIN. R—REXL130ZNLTHRKELLONSE

IKLTaKZRIKTBEHDTH B,

The water discharge nozzle 200 is a structure that provides a water outlet at the tip of the
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.
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MK/ XJL2 0 0ld. kA R{E1 4 0 DEIHICHDAMKOZIRET 2BEM TH S, K/
XJL2 0 OIFBEMICHAKOATH > THKAY FIEL 4 0ICHAAFTFNTUVWBRHDTHREL .. EhEH

2 THRBTB LSS, HiK/ ZILTH>THRL,

[0036]

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.

Ik~ RARIEL 4 1IZHAANY FEL 4 0DEFRTH D AEBICHK/ ZIL2 0 0 Z LT

EHNFABRENIEHDTH B,

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

provided on the outer wall surface.
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COFITIEITEI’ERSNICABERE G >TWVWS, NEEIICIEANY FEREEKL 4 2H5F%(IT5N

TWa,

[0037]

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.

Ay REREERL 4 2130 HKAY RIEL 4 0 DHIKAY RAEKL 4 1 O—FICERITOSNTAEEW T

HBo

The head connector 142 is a connecting portion that is detachably connected to the support
connector 152 of the arm support 150. In this case, the connection between the head
connector 142 and the support connector 152 has a concave shape and a convex shape,
allowing them to come into contact with each other. In this example, as shown in Figures 1

and 2(b), the head connector 142 has a structure comprising a cylindrical hole 1421, a fitting
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concave shape 1422, an inclined three-dimensional shape 1423, and a mortar-shaped inclined

surface 1424.

Ay RERERL 4 2130 7—LXHFHEL 5 0 DXFERERA L 5 2100 L THREAREICERE T 51EHE
BUTHD. STTTIRE AY FERBAEL 4 2 EXFRERR L 5 2 OMEDERBH MEAR & L'
RTHOH, MENEELEXBRELE->TVS, COFITIE. R1BKLUK2 (b) ICRT&
SIS ANy RERBIERL 4213 BEN142 1. REMERERL 4 2 2. ERIIAERERL 4 2 3.

TOIMRKOMEL 42 4ZHEATABEE B >TWVSB,

[0038]

The cylindrical hole 1421 is a hole drilled in the outer wall surface of the water outlet head
body 141, and its inner diameter is sized to accommodate the long axis of the support

connector 152.

FfEN1 4 2 1id. HKAY RAREKL 4 1 OAEBICETNINTH D £DOREIFZFEHERE

1520RMZRITANONEZRI I LA >TWLWS,
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Since the support connector 152 comes into contact with the wall surface of the inclined
three-dimensional shape 1423 and rotates and slides while being pushed into the cylindrical
hole 1421, the support connector 152 may have a cylindrical shape with the long axis of the
support connector as its inner diameter, or an inner diameter that is slightly larger than the
long axis with a margin. The depth of the cylindrical hole 1421 is not particularly limited, but it

should be smaller than the wall thickness of the water outlet head body 141.

TIFEREAR L 5 2 MERTIAIRL 4 2 3OEEm EICYEL COE#ZE LoDMEf[EINL 4 2 1 RIC
HLAEFNTIT<DT, TIHEEAE LS5 20 REEZAR I 5MHBERY. UZEHELDDHZDKE
A= UBHIZRNETHo>THEL, ARINL 42 1DFETE LTIE. FICEETNLLD,

KAy FEREL 4 1DORELDBNEVDHDET B,

[0039]

The fitting concave shape 1422 is a recessed shape provided on the bottom surface of the
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cylindrical hole 1421, and is a concave shape that accepts the shape of the opposing side of

the support connector 152.

BREMEAERL 42213 ABFNL 42 10KEICKITOSNICEAIRTHD . ZFHEREKLS 2

O EERDOIRE ZIFTANSMERRE > TWS,

In other words, it is a recess shaped to which a part of the support connector 152 fits into. The
shape of the fitting concave surface 1422 is determined by the combination with the shape of
the support connector 152 of the arm support 150. For example, if the support connector 152
of the arm support 150 is cylindrical or cigar-shaped, the fitting concave surface shape 1422 of
the head connector 142 will be a groove shape with a so-called straight boundary line, as
shown in Figure 2(b). As shown in the cross-sectional view along line C-C in Figure 2(b), the
cross-section is an arc along the outer surface of the support connector 152. Furthermore, for
example, if the support connector 152 of the arm support 150 is elliptic or rugby ball shaped,
the fitting concave shape 1422 of the head connector 142, although not shown, has a cross-
section that is an arc along the support connector, forming a groove shape with two opposing
elliptic curves, or a groove shape with two opposing rugby ball-shaped curves. In either
pattern, if the two can interlock, excellent linkage and support capabilities can be achieved.
The following explanation will describe an example where the support connector 152 of the

arm support 150 has a cigar shape, and the fitting concave surface shape 1422 of the head
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connector 142 has a straight groove shape. The same approach can be applied to the other

shape combinations mentioned above.

DED. ZFFERAKLS 20—FHMEL TADRATCHROEATH D, HEMEMIRL 42 2
DFZRIE. 7—LZFHKAL 5 0 DXFHERZAKL 5 2 DR EDHEAEHEICE . IR 77—
LZFHAL 5 0 DX FREREAL 5 20 HARKILEBESETKRTHNUE. Ny FEEEL 42
OMEMEMIRL 42 21 B2 (b) ICRT LS8, WHDBZIRFRRHIEFPROBIR &2

%o TOHEIIK2 (b) OC— CHREMERICTT LIS, ZFHERKAL S5 2 DAKREICTESH
MEBL>TWVWD, Ffew BIRIF. 7—LXFHEL 5 0 DXFRERARL 5 20 fEHEERERKE
ST E—R—IIRTHNIL. ANy FERBEL 4 2 0BEMERRL 4 2 213 RRLEWL
M TOMEIZERERZEISA S TH D 2 DOFEMMEANE L ISEfR. £idk. 2200
ST E—R—)VROHEHENIRE L IEBERE R >TWVWD, WINDONZ—>TH, MEDRSL
B2 DTS NUIBNIOEEZIFERNNEIFITE %o UT. 7—LXFHK1 5 0 DXFHERIE
15 2HEERINT. ANy FERKAEL 4 20BREMEMIAL 4 2 2 IFERRDBIRTH 255

2Bl LTEHAT %, LUt ROEAEHLED CORIEFERICSER I NIETR L,

[0040]
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The inclined three-dimensional shape 1423 is a three-dimensional shape that is guided by
rotating and sliding the support connecting body 152 in contact with the shoulder of the

cylindrical hole 1421 to the fitting concave surface shape 1422.

ERIERIR1L 42 3. ABENLI42 10BONSHREMERRIRL 4 2 2 F THEFEEAKR1 5 2

5 LD DEERE T E TECLBIRTH B,

The shape of the outer surface of the inclined three-dimensional shape 1423 is such that it
matches the rotational motion trajectory of the support connector 152 as it rotates from the
shoulder of the cylindrical hole 1421 to the fitting concave shape 1422 and enters toward the
bottom surface. In this example, as shown in Figure 2(b), the inclined three-dimensional
shape 1423 has two mountain-like shapes on both sides of the groove-shaped fitting concave
surface shape 1422. Here, we will refer to the respective mountain surface shapes as the first
mountain surface shape and the second mountain surface shape. These together form an

inclined three-dimensional shape 1423.

ERILAFR L 4 2 3 DAREDHRIE. FHEREAK L 5 2HHENR1L 4 2 1OBAN SEREME

fAR1 422 XTHEE L AL SEEICAEIT TGEAL T K REREFHIFICERT AR ZRmA D
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DEHR>TWDB, ZOFITIE. B2 (b) ICRTLSIC. ERINMARIKRL 4 2 3% BIRTH
ZTEMEAIRL 4 2 2 #2HATHAIC 2 DOWLWAMFERZEZ DD HE>TWS, I TIEE
NZNOIWLANFRZE 1L OILANFEREE 2 DILAIZRE T3, S5 ZHE TERIZEAR

1423&%>TW3,

[0041]

These mountain-like shapes of the inclined three-dimensional shape 1423 have ridges that lie
on a line connecting the shoulder of the cylindrical hole 1421 to the center of the groove-
shaped inclined three-dimensional shape 1423, and their bases have slopes on both sides that
reach the boundary line between the bottom surface and the groove-shaped inclined three-

dimensional shape 1423.

ERIATR L 4 2 3D INSILAERIZ. £OBEEHNAEINL 4 2 1 DBOAD SBERARDIERIL
AR 1L 4 2 3OFLETZR/IMRLEICHD . EDOEHNER CBIRDERILAAIRL 4 2 3DIR

FHIRICESMEZEGICHATILAFZR E 2> TW 3,
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As can be seen from the cross-sectional view along line C-C, the ridge of the mountain surface
slopes downward in a straight line toward the boundary line of the groove-shaped inclined
three-dimensional shape 1423, but the slope of the mountain surface is slightly concave, as
can be seen from the cross-sectional view along line E-E. In other words, it is a fan-shaped
concave surface that has one wing extending from the lowest point of the mountain ridge to
the top of the ridge and another wing extending to the intersection with the cylindrical hole
1421 of the groove-shaped inclined three-dimensional shape 1423, but it is not a flat fan shape
but an inclined fan-shaped concave surface that spreads out in a concave curved shape. The
inclined solid shape 1423 has a shape in which its inclined fan-shaped concave surface
spreads out to the left and right from the edge. This creates a single mountain-like shape,

which is provided on both sides of the groove shape.

C— CRRIEE & D AH B & S i, IR OBIRIIERRICERROENIIERR L 4 2 301E
FERICEITTTRELTWAA, WWAEKORMEISE — EREERE D 9Hh 3 &5 ICETMEImE
BoTW3, 2FD. WA ROBERORTMRERDOE L TEROBLETO—RL., BER
DIERIEAARL 4 2 3OMEN142 LLDORRFTO—BZHFHOBRTHEHFELEKRTIE
# < MBERICIED > TO B BRBRMEE E > TW 3, ERIIERIR L 4 2 3132 DIERE
KMEHELIBERZE FOICERICIED > TWB LS BFRE L >TWVWS, ITNT 1 DOWAFARA

RS, ENNBERIRZHRATEAICEKITSNTWVS,

06-09-2026 - Page 60



[0042]

The mortar-shaped slope 1424 of the head connector 142 is a mortar-shaped slope that falls

into the cylindrical hole 1421, surrounding the outer circumference of the cylindrical hole

1421.

ANy FERBERLA20TDHROMEL 42 413, AFNRL 42 LOAFAZEL &£ S5 ICHABIN

1421ISBBRAATHLSIDIRROFREE R >TULD,

By providing the head connector 142 with a mortar-shaped inclined surface 1424, even if the
approach of the support connector 152 of the arm support 150 to the head connector 142 is
slightly off from the exact position of the cylindrical hole 1421, as long as it is in a position to
touch the inside of the mortar-shaped inclined surface 1424, the support connector 152 will

naturally be guided into the cylindrical hole 1421.
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COAY REFEEL420TOHROBEL424%2RITTHELLILIZED, P—LEHIFHK150
DEFHERAELS 2DAY REFERL 4 21027 7O0—FHHEHEINL 4 2 1 DIEEEABMLED S
ZDINTVTH, IO8HRROFBEL 4 2 4 OREICHN BB CHUL. B L ZHEEEE

152HHENR1L 42 LIZEHINTHS EVWSHRIES NS,

[0043]

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.

T—LEFK1500F ANTRL120H5ERINIEMTHD. HIKAY FIEL 4 0%=2%#KT

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.
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BRIE ANT L2008 EBANT MEL 2 L e FEHRANT MEL 2 2 Z R DD THNIZ.
AA =N TEEITBA. 2FD. COMTIET —LZFHRL S5 0IFEEBR/NT MEK1 2 1 5%

WHEINTLEHDLET B,

[0044]

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

BE P—LKRELIS LEFILMEELS 4ZALTANT F120ICID[HIFSENTVSRHIET

Do

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

mechanism 154.

COBITIE. P—LREKLIS1LIFFILMERELS 4ZN L TESBINT MEL 2 1LICED T 5N

TWa,
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[0045]

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

connector 152 attached to its tip.

T—LZER1501F DB EedHT—LFKEKL S5 1 EZDRRICED I 5TV S ZFEHERE

15 2%ZEATABRRE B> TS,

Since the two are connected, the water discharge head 140 can be supported in a stable

mounting position via the support connector 152.

MENEEAIREBEE THDD T, ZFEFEARLS5 22N L THKAY FK1 4 0 2% E L 7B

ZATXIFTE %o
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[0046]

The arm body 151 has a rod-like shape.

V—LFREL S5 1LIIEROTRERA LD TH 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.

IEKANY FEL 4 02X FTEBAMZRRATCDDTHNUIRL. 7—LKEKLS5 1IFVWHKDS

TLROA-TBEZFH > THETET3HDTHo>THRL,

[0047]
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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 is cigar-shaped.

SFRERAELS 2130 7—LXFERLS5 0D 7 —LKEKL S5 1 DEIRISERZENEMTH > T,

CORITIIEERRE B >TWVS,

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 shape of the
support connector 152 is a cigar-shaped convex shape. There are several possible patterns for
the movement of the arm body 151 and the support connector 152. The first pattern is one in
which the support connector 152 is rotatable around the axis of the arm body 151. In the
example shown in Figure 3, which will be described later, the support connector 152 at the tip
of the arm body 151 can rotate around the axis of the arm body 151, as shown in Figure 3(b).
In the second pattern, the support connector 152 is fixed relative to the arm body 151, but the
arm body 151 rotates together with the support connector 152 around the axis of the arm
body. As described above, the arm body 151 has swivel motion and tilt motion, but it also has
rotational motion around its long axis. In terms of motion, the support connector 152 is
relatively fixed to the arm body 151, but the support connector 152 rotates together with the

arm body 151, and as in the first pattern, the arm body 151 and the support connector 152 can
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rotate together around the axis of the arm body 151, as shown in Figure 3(b) which will be
described later. The third pattern is one in which both the arm body 151 and the support
connector 152 are relatively fixed, and the arm body 151 is also fixed around its axis and does
not rotate. In this case, as shown in Figure 3(c) described later, the arm body 151 has swivel
and tilt movements as described above, but it is fixed around its axis and does not rotate. The
differences between the first, second, and third patterns described above affect the
attachment and detachment operation of the water discharge head 140 and the arm support
150, which will be described later. However, the attachment and detachment operation of the
water discharge head 140 and the arm support 150, which will be described later, is possible

in any pattern.

DED. HKAY RIK1 4 0HMRIHT Ay FERKIEL 4 2 ICHMET 2 LEANRZ IFRHEEE
152" RIHT B BB, CORITIE. ZFHERKL S5 2RI BEEROMERRE
BoTW3e COD7—LAEKLS 1, XFHERKALS 2DRFHICOVTE DD DNEZ—2HHD
T3, BLONZ—2IF. ZFEFEARLS5 2D 7 —LKEK1L 5 1 OEED (C[EERP]EERIEE T b
BNF—2THd, BATBZIHIDOHATIF. 3D (b) IZRTLDIC. P—LFRELS51D%
IRICHBDRENESEAL 5 2D 7 —LAKRKL 5 1 OHEID ICEETZ N TETEBETHD. &
2ONZ—2lF ZFRERALS 2137 —LFKEL 5 LICIFEMBNICIFEEINTVWSD, 7—L4
AELS 17— LFAREOHMEID ICEIRTZLDTH D, 7—LARAELS LiIFEEELES

IC. XA —NILES). FIL MESDH B3P, ZOMICREED ICEE (B I5EHTH 3.
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B L Tld. IFRERJBERLS 2137 — LXK L 5 LICIFERBICIEFEAESINTWLWSD. 7—LK
FR151Ce—EICKRpERER LIS 2 EEL. F1DONE—2DIFE LRk Bl 2K 3
(b) IZRT LIS P—LKAKLS 1 eZHERERAELS 2H—HEICT —LREL S5 1 DEEIDI(IC
BlEr T 3N TETRIWETH D, BFIDNF—2IF. 7—LFRELIS5 1 eFERFKAKLIS 2L
HICHMWICIFEESINTED. D 7—LERAE1LS5 1H#EID ICHEE TN TEE L ALY
B—2THB. CDHBIFEBTEIHNI3 (c) ISRTEKDIC. 7—LEREKLIS5 1IFEELIELD
Ie XA —NILES). FILMESHHBH. #HEDICIEFABTRELAWVEE 45, Lk
BAINZ—2, F2NEZ—2 EINZ—VDEWMIL>T. BBRTIHKAY REL407T—
LZHHMAL 5 0 & DESE - BERLOMBIRIEICKE T 3D\ CONEZ—2THERIRT ZMHKAY RIK

14087 —L%FHERL 5 0 & DESE - BT DOIREIRIEIZRIRETH B,

[0048]

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

water supplied.

FR7KIRIEER 1 6 O 1%, KEKDIGKEZFIET DRFRED TH B,
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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.

RAEME L THRRBIATDHDONH D AEATIIFICRESNGVH, FIZXIELN—-Ov D
RNDHDHWH B, oo BRUCH A T THNEECHRDDBDEH DR, ULHDRERER

DEEBRFHATH B,

[0049]

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

discharge head body 140 and the arm support 150.

RIS HAKAY RIEL 40 7 —LXFHEL 5 0 L D& - B ORBIZMEIC DOV THEEICHET

Do
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Figure 3 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. As shown
in Figure 3, the macroscopic operation of connecting and disconnecting can be easily
performed by the user grasping the water outlet head 140 and pulling it out from the arm

support 150 to disconnect it, or by pushing it against the arm support 150 to connect it.

B3I MKy REL 407 —LEIEL 5 0 L D& - BIRORBEREZEHEICTLIZHD
THDo HKAY REL 4 0DAKREICIFANY FEFEERL 4 2DRITOSNTED . ZHRHERR
152IC6AT2EICAY REFEAEL 4 2HRIFTSNATVWE A DD B, BI3ICRTLSIC,
< OMAHERS - BEROMBIRIEDES L TE. FIREIHKAYRF140ZBRELTT7—LX
FALS 0D 55| SHRVWTBIRI B0, 7—LZIHELS 0ICH L THLIAATERE LD TS

CENBHEICTE S,

[0050]
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Figure 4 is a magnified and simplified diagram illustrating the connection and disconnection
operation between the head connector 142 of the water discharge head body 140, particularly
the mountain-like shape of the inclined three-dimensional shape 1423, and the support

connector 152 of the arm support 150.

Bl 4iF. KAy REL 40Dy REFEEL 42, K. ERILAERRL 4 2 3DWLANERKRE.
V—LXFHAL S5 0 DXFERERER L 5 2 & DS - B DIRERIEICOWTHIA L THEICEHAL

1-XTH 3.

Figure 4 shows a front view of the area around the support connector 152 of the arm support
150 (a view of the head connector 142 of the water discharge nozzle 140 from the front,
rotated 90 degrees from the upper side of Figure 3). Figure 4 shows arrows indicating
rotational motion, illustrating the rotation of the support connector 152. This can be
understood as the movement in the first and second patterns of the movable patterns of the
arm body 151 and the support connector 152 described above. In the third pattern, since both
the arm body 151 and the support connector 152 are stationary, the arrow can be thought of

as representing the relative rotation of the water discharge nozzle 140.
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K4 ICIET7—LZFHARL 5 0 DZFEEAR L 5 2 hADEEK (K3 LAl 9 0EREL AR
SHK/ZXIL1L40DAY FERAELA42%ZEANSREN) HAREINTVWS, K4 ICIFEEE
BRI REAKREINTED., ZFREEE LS 2HEET I LD ICRIIRINTVLSH. Znid.
FRLAT—LAREFELS5 1, ZFERELS 20TAFD/NNEZ—>D535, FLONEZ—2EE2D
NEZ—=2DBEDEZTLEZNERBV. BIDNEZ—2IZDOWTE 7—LXEK1515LU%
FREER 1528 HICAFHTHZ DT, ARMICHK/ XL 1 4 0 DAL EMICEERL TWEE

ElEZZNUTRL,

[0051]

Let's take a closer look at the mountain-like shape of the inclined three-dimensional shape
1423 of the head connector 142 and the attachment/detachment operation of the arm

support 150 and the support connector 152.

Ay REREERL 4 2 OERIIAERZIR L 4 2 3OWLAAPRE. 77— LXFHA 1 5 0 DX FHEREE

152 CD&ER - BEBOMERFZFL < H B,
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As shown sequentially from Figure 4(a) to Figure 4(b) and then to Figure 4(c), when the
support connector 152 of the arm support 150 is pushed in while facing the head connector
142 of the water discharge head 140, the outer surface of the support connector 152 comes
into contact with the inclined fan-shaped concave curved surface of the inclined three-
dimensional shape 1423 (Figure 4(a)). The support connector 152 straddles the first and
second mountain-shaped surfaces of the inclined three-dimensional shape 1423 and slides
and rotates along the inclined fan-shaped concave curved surfaces of these first and second
mountain-shaped surfaces, increasing the depth of insertion of the support connector 152
into the cylindrical hole 1421 (Figure 4(b)). The outer surface of the opposing side of the

support connector 152 is guided to fit into the groove shape 1422 (Figure 4(c)).

M4 (a) 54 (b) T5ICK4 (c) FTIEZES>TRILSIC. 7—LXFHHELIS500%
FRERR1 5 2%, HAANY FEL 40Dy FEREERL 4 2ICHA LD LIAATHPS . X
FhEigiR 1 5 2 OAREAN COERILEAIK L 4 2 3OERBERMEICEEL (B4 (a) ) .

SFRERAEL S5 2PMERIILARIKL 4 2 3DOE 1 DILAFREE 2 DWLAFZRICED DD INnb
2B 1 OWAAZR & 5 2 DILAAZR DIER R IAMBRE (058 > TEBIEE L DD XFEEE 1520
FAEN1421RNTOEARSZELTPE (K4 (b) ) . ZFEREKL S 2 OXAEOINKRE

HEBRAR1 42 2ICBRETBELS5EIMNTITC (B4 (c) ) o
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[0052]

Here, the connection between the water discharge head 140 and the arm support 150 is
achieved by the fitting concave shape 1422 of the head connector 142 and the concave shape

of the support connector 152 aligning to enable connection and disconnection.

T MIKAYEREL407—LZHEALS 0 c@EsEIZ. A FEREARL 4 2 DErESMER
R14228, ZIHEEEL S5 2OMAFRISEVE D CCIC KB ER - RO HEALE > TV

Do

In this example, we will explain how to use magnetism to ensure reliable and easy mating and
disconnection of the two components. If either the fitting concave shape 1422 of the head
connector 142 or the support connector 152 has a magnet built in, and the other is made of a
magnetic material such as stainless steel, or if both the fitting concave shape 1422 of the head
connector 142 and the support connector 152 have magnets built in and are of opposite

poles, then the two will connect to each other by magnetic force, and as shown in Figures 3(a)
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and 3(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.

CORBITIZ. WEOMEER - R ZHED DEEICITS IcdBAZz AV IHle L THAT %,
Ay RERERL 4 208BEMEMERL 4228, XFEHERELS 200WIND—AICEAEDNABE
NTHEH, WAL XT YL AFOBMATH S D, Tld. ANy FERKEL 4 2 0iEMEIR
1422 FEEAL S 20MAICHANABRSNTEDHEEICEEE L TH 35S, mED
BAOTERZLESZcerb, K3 (a) 8&UK3 (b) ITRI LSS, B, EEHNBEICT]
Dz E5ND, DED. BAOPEY)LES TEIFIE. 7—LXZFHEAL 5 0DFimICH L THIK
ANY REL 40T RICKIFTED £ MEDRAOTERLESHE. FREDFTHKAY RIK
140%Z#FLTT7—LXFHEL S5 0 DFiEH 55| ERIFIFHAICES o THE RS ES L

NTE S,

[0053]
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In this way, the user can easily attach and detach the water outlet head 140 to the arm

support 150 by hand.

CDLIIC. FHAEDNFTHKAY FEL40%Z7—LEFERLIS0ICH L THREICEM IS L

NTE 3,

Figure 5 shows how the water discharge head 140 can be freely attached to and detached
from the arm support 150 at any height, depending on the tilt position of the arm support 150.
Figure 5(a) shows that the water discharge head 140 can be attached to and detached from
the head connector 142 when the arm support 150 is tilted upward, Figure 5(b) shows that the
arm support 150 is tilted approximately horizontally, and Figure 5(c) shows that the water
discharge head 140 can be attached to and detached from the head connector 142 when the
arm support 150 is tilted downward. 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.
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E5iE. 7—LZHELS 0DFILAERBIIIGL T, COBITHEEICHKAY K140 B
TEE3HFZRIRTHD, K5 (a) E7—LEZFELS50DFIL LZBEDN LRZTDEFES.
5 (b) IZ7—L%EEL5 0DFIL M EBAHBKELRIFE. K5 (c) @F7—LXFHEL500
FIL R EBLNTEEDBEICHEITEIHKAYR1L40DAY RERKEL 42 L OBRENTRETH S
CCERLTWS, TOHKAY REL408T7—LZIFELS 0 LORBEHBICKD. AEH
DHIKEETIF. HKANY FIEL 4 0D 7 —LZEHARL S5 0 LERK L TOWBIRETHHAKAY FIE
14 0DEBHIBEELRDLOEED, T5IC. HKAY FEL 40D 7 —LZRHELS5 0h SEERL L

TLBRETHNIE. & DLEEICHKAY RIE1 4 0DEBNEERDLDER B,

[0054]

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

dimensions.

FEELIEKSIC HKAY FEKL1 4 0DT 7 OBFRMUED 3 RTHICAIEL LD,

Figure 6 briefly illustrates how the support connector 152 is effectively swiveled by changing
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the contact angle from side to side while keeping the head connector 142 fixed. Figure 7
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. This is a side view. Figures 7(a) to 7
(c) show the water outlet head 140 and arm support 150 from the side, and briefly illustrate
how the support connector 152 is tilted up and down. Furthermore, to make it easier to
understand the vertical connection between the support connector 152 of the arm support
150 and the head connector 142 of the water discharge head 140, the water discharge head
140 is shown in a vertical cross-sectional view. Also, because overlapping diagrams make it
difficult to see, the position of the water outlet head 140 has 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. As shown in Figure 7, 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.

613 Ny FEREL 4 2ZBE LA EXZFFERMEKLS 22 EBICEEAREZEITERLER
A—NILEERF2HREISRL TV, HT7IE 7—LXFHK1 5 0 DXFEHERKIR1 S5 2 &,
KAy REL 4 0DAY FEREKL 42 L DEEAADERZEZRLICDDOTH D, AE,SR
cREB->TWS, K7 (a) 57 (c) ORIE. KAy F{E1 40 &7 —L%FHK
150=zfAlE@ASHVWTED, ZEHEREERL15 272 EFICFIL FEEIRF2BHHREICSTLTV
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[0055]

As can be seen by looking at Figures 6 and 7 together, the angle between the head connector
142 and the support connector 152 can be freely adjusted in three dimensions, so the
mounting position of the water discharge head 140 can be adjusted, and the water discharge

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

K6bLURTEZHETHIUL. Ny REREEL 42 ZHFHEEAELIS 2 c0AEN3IXTHICE
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IL200DHKAEZRAEITZZ LN TE S,
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[0056]

Next, Figure 8 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.

RIC H8IE HAKAY FIEL 4 007 —LXFHEL 5 O SRER L TLWBREICEITBHHEKAY

RKEK140DZEBOBEREICDOVWTEHATINE TH D0

As shown in Figure 8, 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
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.

K 8ICTRITLDIC. HIKAYRIEL 40D T7—LZIFAELS OWS5BRRINIE. HKkA Y R{K

14 0IFAHERICEBNTR—XEL 3 0ICERETNAEIEIFTIRAERMAZEEICEHTESD
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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.

FTIRTEFMAZBEICBETE THKAY RIK1 4 0h5KZHKTETERBLIERIZ. BY
KAy FE1 4027 —L%FHEAL 5 OICRL TRFFS B NIFERICHKA Y FK1 4 0 22§

BEIETE 3%

[0057]

As Example 2, we will describe an example in which a water-saving type pulsating fluid or
intermittent fluid generating device is used as the water discharge nozzle 200 attached to the

water discharge head body 140.
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Figure 9 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 9 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.

913, EiEf 2 DEIKE DARENRIA X 2 IZEIBCRIADEREE TH BMHK/ X)L 2 0 0 D—FRD
AEWMOHLTRLEMEG>TWS, KO TIE. EH#EE2 10, ZEAFvETr220. &
AREAE230. B2 40 cE@EFL2 4 1. MEBRAXIIEHORIADBEHEE 2 5 0 AR S

nTns,

[0058]

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.
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In Figure 9, 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 9,

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

OTId. MBHHE2 10D LAICHBZEME L THEHINTVSH FERKEL 1 0 KGR
21 00EZDHBCERERE>TWVWS, KHIOTIFEKELLOBIUVEDT XY F X MM

Krz&EELTWLW3,

[0059]

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

area through which a continuous water flow passes.
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SHBTH 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.

COBAABITIE. REBAE2 30D TAEICKITSN. REEAE2 3 0h oEFRAKZRZITE
TREEZRDIAATTIANEHN T 2EMEE>TWVWS, BEHEE2 1 0 DEHAED. €OESE
FTCIFMEHFORCHDERIL 2 4 1 RIEEOAFBICEHE L. iR D D 5 £ D—EHEEFL

241 %Z3CAERZEBV DD TAICANZKREAGZIAE LA >TWVS,

[0060]
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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.

ZEEFvET 220k LEICTESEE2 1 0N EESN. THICARENRMA X 7o I 3BTHTRADOHE
HER2 5 0WMECE S . WERICEEFL 2 4 1 D SRALIERAETHICSNICEBAZRA =R L TV

B2HDTH 5o

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.

ZEEAFvET 220ICHNTEIRAEIVRHIT. BHEE2 1 0D 5 DOEFRIEADTA L. Sl

L2 4 1D 5DAKDRA L. BEHER2 5 0 D5 DIRERIAE F o ISEBURIADRB AT R £

DISFAEINTREIIF N TLBRIHDE T 3,
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[0061]

Figure 10 is a simplified diagram showing a state in which water is supplied from a water
supply pipe 110 to a pulsating or intermittent fluid discharge nozzle 200 shown in Figure 9,

thereby flowing a continuous fluid.

1 0%, 9IS LIcARENRIA X o lSBrfTRiADitk/ Z)L2 0 OIS LT, $8KE110H5

Keia L TEuRiAZz R LICRKBZBEICTIIRTH %,

This diagram simply illustrates a state where liquid is supplied from a liquid supply device,
creating a continuous fluid flow. As shown in Figure 10, the basic operation involves the
injection fluid being forcefully injected from the injection mechanism 210 into the airtight
space cavity 220, and the water flowing out from the discharge section 250 while entraining
the gas inside the space cavity 220. 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.

06-09-2026 - Page 86



BIMERERED SREZMHIE L CERRARZ RLICREZBHRICTIIKTH S, H10ICRT &
SIC. BRNBHI L LT, [IFBVHRCN TV ZERFvETr 22 0AIC. EHHEE2 10D
S5BVEL KIEFRAEDNRAL. ZEFvET 1 22 ONHBOKAEZEZTIAADDHHEE2 5 0H'5
KDRE L TIT<HDEHE->TVD, BEEHEIE2 1 0D 5RA LB ARENZE[MF v ET «
22 0NEBDERZEZIAATHRLURL D DHIHER2 5 0 SHHEENES DT, ZERFvET <
220ADKEMETFT B, £D7H. SIEETFICH->TEEA 24 12N L TERK24 0D

SHAIDFRICMEAEND L LB B

[0062]

Here, the injection mechanism 210 is positioned at an angle such that the injection point or
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.
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In the configuration example shown in Figure 10, 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 10, a state occurs where

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

1 0 DIEEHITIE. BEDRIADIRHIT T 7 IFERARARTHEBTL2 4 1 DR LEAF LB >TL
%o MEHREANZEREFvET 22 0 DRIEMEICHD ERHF L THABD. £D—EBIFZEM
FrET 22 00IEAICKE> THiNS, ZEMFvET~ 22 0DRIEEICIZIEEL241H
BENTVDLOH F10ISRT &I, EEFL2 4 10RO TAICRNZEFRAETHRIESN

BREHNHEN D,

[0063]
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Now, let's focus on the changes in air pressure within the spatial cavity 220.

CCT. EEFvYETr 22 0ROKEDEILISER T %,

As shown in Figure 10, 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.

M1OICRTLSIC. ZEEFYET v 22 0ORZEFREDNABOERZEZTIAATHRLELDD
TAICHENZ ZCICED, ZElFYET 220 ADOKEERTHEL S, EfFvETr220
AHSEFREAL EBDICKEDNTHICHLEBEINTHE, MEHALTVWASZERFYET 1220

RNOK[EIMET T2 CEBREINL S

[0064]
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Meanwhile, outside air is blown into the space cavity 220 from the venting hole 241 through

the ventilation passage 240.

—7A. BRUIFE240Z2BLTEEA 24 1D5EFHFvYET 1 22 0RICAITTAIDOREAAD

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
fluid blocking the opening of the conduction hole 241, the states shown on the left and right

of Figure 10(b) are repeated alternately.

CONTDMEIAAIIERF v ET 22 0RDKEBRTICEDF|ZEISTND, EFFvE
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[0065]

The state on the left side of Figure 10(b) is that the opening of the conduction hole 241 is

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

10 (b) OAMIDREIL. E@fl2 4 1 OROZEHREICEDTRINEIRARIRTHIESN

BIRETH B

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.

06-09-2026 - Page 91



CDRETIIBEICERL 2 4 1L SATDOREIAADMELELTED, ZEHFvYETr220R

DHOZEIDTAICHLEIN, RKCERALTWVWBZERAFvYET 22 0HOKENMET L TH L,

[0066]

The state on the right side of Figure 10(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 allowing outside air to blow into the space

cavity 220.

K10 (b) OABIDIKEIX. ZERIFVYETA 220 NDTEBETHAAELLAED, ZERAFvE T«
22 0ORANDATDE|FATTIHKEI K B oER. EBFL24 1 0O%ZFIEL TWAERRRIC

155, BWRRZVDRVWTEREvYET 1 2 2 0ORICHAIDMEIRAATVBIRETH B,

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
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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 10(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 10(b)) and
the pressure recovery state with outside air inflow (right side of Figure 10(b)) create a rhythm
of varying strength in the outside air inflow, generating pulsating or intermittent foam water

from the injected fluid.

C OWRETIZBRENICEF REORREIETIN, EBFL2 4 LHSHEAEFNTAIIRAAF
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[0067]

Regarding the relationship between the conduction hole 241 and the injected fluid, in the
configuration examples shown in Figures 9 and 10, the state on the left in Figure 10(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.

BH. BEFL2 4 1 CEFRECOBRICOVTIE. RIBLURL 0DERAFITIE. 10
(b) ERIORETIIEFRAICLZRAEIEEL2 4 11EHZBD LIICTRNTRERICEVT
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This case will be explained in Example 2.
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[0068]

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.

BE. BHERAEICH L TEFAFvET v 2 2 0RDTFP, BEGRAICKH L TRIZOEEA24 1
DOATIDITEIAFNS 0. ZERFYET« 22 0AZEBET IREIIAREEEG TN, JBFRK

DATEERICEILLIE 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
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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.

BEfL2 4 1D 5 DATDMEIAADMTFICE S B o TeBRfE. BENRADATUC K DRI S NIZDE
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BRDTER T NPT L,

[0069]

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
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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.

oo ERCNIEFERIZEBF v ET 1 22 0ADKAEZEZTAATIHRLALAD S TRICED
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[0070]

Figure 11 shows the area around the discharge section 250, illustrating the liquid and gaseous

masses flowing within the discharge section 250 for easier understanding.

113 HEHER2 5 0fhazERD L T BEHAER2 5 O RZ AN 5B E [UESRZ DD P I L)
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As shown in Figure 11, in the drainage channel 150, the gas mass is pushed ahead of the liquid

mass.

11LICRT&EDIC, HKEEL 5 0 DRICEVWTIFRIEDAICKIEEIR LIAFTNIREE 1B,

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.

COLSICRBOBICIAEDIEFRET B L. HIHDDHETITIRBEEROBEIIRIZL. £DMH
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BEINhB i,

[0071]
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In Figure 11, 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 without complete breaks, or with
edges 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.

11TIEADDRTVESITTEARKDBEEEE2 50ATLI D1 DRLICHMIZLIcARBE R>TW
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[0072]

Figure 12 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
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generating pulsating or intermittent fluid according to Example 2, is water and is used for

cleaning purposes.

121, K5efl 2 ICHD B IRENRA K T ISETURIADEMKETH HMHK/ XIL200ICKDE
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Figure 12 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 2 Tid. BREVRIA R TCISETBURIAD TR R Z5HAT 57c®IC. BREZVIDN>TRRI B L
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[0073]

Figure 12(a) shows how the foamy water flow of the pulsating or intermittent fluid generated
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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.

12 (a) (& Erfl 2 ICHD BIRENRIE X T ISRTRDRIADEREE TH BMHK/ XJL2 004
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Here, independent liquid masses, either pulsating or intermittent fluids flowing rapidly, are

beginning to make contact.

C T BRISHRIES B ARENRAE X 72 IZETHCRIAD 5 B L I RBNHICDIRDH TV B,

[0074]

Figure 12(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.
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One of the independent foamy liquid clumps hits the dirt and, instead of bouncing back, it

collapses and pushes the dirt sideways.
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[0075]

Figure 12(c) shows the process of the leading foamy liquid mass beginning to make contact.
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[0076]

Figure 12(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.
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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.

FAT S DIEABRREDBENUICEHE LICRETHERET 5D @ARKTHBDTED EHD K 5 HKER
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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.
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[0077]

Figure 12(e) shows the initial foamy liquid mass that arrives next beginning to make contact
with the dirt, and Figure 12(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.

12 (e) [FRICEBRLIEBEOAAREN LD RO Z2HF2RIHN 12 (f) 3&ED
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The dirt is spread even further laterally than in the state shown in Figure 12(d).
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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 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.

CD&K DI L 7R R BRI B NUICH T DHilT 5 C EICK DIFENDRRAVICHE R ICH
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[0078]
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On the other hand, Figure 13 shows a conventional cleaning method using a simple

continuous water flow.

—7A. B133 EROBELBZEFKRICEZAHDOHRF2RIKTH 3,

Figure 13(a) shows how a continuous stream of water begins to come into contact with dirt

on the surface of an object.

M13 (a) & EHKRIMEKREOBFNICHIDIRD BH%F R IHTH S,

[0079]

Figure 13(b) shows the moment immediately after a continuous stream of water hits dirt on

the surface of an object.
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As shown in Figure 13(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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HEL. BUHBERLED., T, BRBRICRADRUED T L,

[0080]

Figure 13(c) shows the next step after Figure 13(b).

B13 (c) & ®13 (b) OXROEEZTRIKTH S,

The water currents continue to bounce off the dirt, and the forces of the water currents
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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.

BNUCH T TKRDBRRIR D 13H E . KRDOBVELTOBERHA K< e BENDRADK

UEO DL FBNDLICKERZFRR S NED B,

[0081]

Figure 13(d) shows the next step after Figure 13(c).

13 (d) & K13 (c) ORDEEZRIETH 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.
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BIUCHTC S TKRDBIGR D [3Fe E . ARDBVRILDHERDI W< o FND EICKERED

R E . ERACRDO—EBIFKED L2782 & S ICEARISANY T < BB,

[0082]

Figure 13(e) shows the next step after Figure 13(d).

13 (e) & K13 (d) OXRDEEZRIETH 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 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 TKRDBIGR D [3F E . KRDBVRILDHERI W< o FND EICKERED

RS N, EHIKGRO—ERIIKED LZBD . FNHAKEDTICENS L SICH B,
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[0083]

Once Figure 13(e) is reached, the state shown in Figure 13(e) will continue thereafter.

K13 (e) ICERLEDRIIKL 3 (e) DREMFHRINTHL,

Compared to the cleaning effect of a conventional simple continuous water flow shown in
Figure 13, 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 12, 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.
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C DR 1 3SR LIk D B ERACR DR RICEEART, K1 2 ISR LIEEEM 2 ICHhD B
ARENRAA F T ISHIRURIRDEREE TH BMHIK/ X)L 2 0 0IC & D ERENITAARKROFEDOFHL
TORMRNIBEINE S50 UEICEREAL & SIS IRENRA T LIZHTRIADERREDRIEE

BATY S C CICK DEFORIED S IRENRIA X 7o IFEBORIAD ERR S NS,

[0084]

In addition to the configurations shown in Figures 10 and 11, the water-saving discharge
nozzle 200, which is a device for generating pulsating or intermittent fluid, also has the

configuration example shown in Figure 14.

BE. BIKEDOIRENRA X 7o IZEHORIADEMRRE THHHK/ XIL200LTIE BHI1O0EK

UK 1 1LICHRLULTEBEDIED. B1 4ICTITERADH 5,

In the configuration example shown in Figure 14, the injection angle of the injection
mechanism 210 is such that, compared to Figure 10, the injection is launched at an angle that

is approximately parallel to or slightly angled with respect to the side wall surface where the
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conduction hole 241 is provided. In the configuration example shown in Figure 14, 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 4R LB BliE. 1 OICEERTIES B2 1 0 DIESHAED. E8F.2 4 1HERIT5N
TULWBRAIEEEICK L TRFEITRCEIETOAEZD > HHIbHENZAEL R > TV, TOK
1 4 DIERLABITIZ. PESHEIE 2 1 0 DIESTE CBRTFITICME T 2 AIEmICEE 2 4 1HRIF5N

TWLBEHBIE B> TWB,

[0085]

Figure 15 is a simplified diagram showing the state in which water is flowed from the water
supply pipe 110 to the discharge nozzle 200, which is a device for generating pulsating or

intermittent fluid as shown in Figure 14.

1513 K1 4S8 LIAREIRIA X 7o I3BTRURIADERFRE TH DMK/ XJL2 0 01X L THR
KELLODSKZRLICREZFBEICTTRTH %,
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As shown in Figure 15, 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
nearly 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 15(a), outside air is blown in from the conduction hole 241 into the space cavity 220
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 15(b) being repeated alternately.

K15ICRT&LIIC BEXNAGETE LT [IUEBEIMERCNTLWSZERFvYETs 22 0RIC. 1B
FHEE2 1 0D 5BVK CKRANRA L. MBEHEIE2 1 0D 5IT5H S NIEFRIAITEET
24 1HRITONTVBAIERICN L TERETELIIETOAEZD>TERMFYET12200
RIEEE IR > TRn, E@Ef.2 4 1 OO TAICRNZEERIATHIESh I REN RN S,
RAEOKREDHZENSK LS5 (a) ICRTLDICETE2 40ZBLTEE2 4 LHS5ZE/F v
ET«220RICEITTARDORERAA L. BERAEDORBIRICE ZEEF 2 4 1 ORODEHED

REICHIEL. K15 (b) OEBICHRIRENREICERDEING LB S,
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[0086]

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.

Ffc. BIKELDIRENRAF o ISBBURIADEREETH BHMHK/ XIL200& L TE. K1 6ICR

ER: DR IRY SR

The injection angle of the injection mechanism 210 shown in Figure 16 is such that the
injection fluid's target or the ejection 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 6ICRL7IESEIE2 1 0 DIESAREIL. EETRIADES X 7 IFEHFCATHEEL2 4 1

TR EDEFECRD, EEfL2 4 1D SMEIATCHAREERIZAB LR >TWVS,
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[0087]

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.

1713 1 6I1SR LI ARENRIA X 7o (3B ORIADERMIE 2 0 0 ICX L Ty K@i A% &KE

HigREN SKZMHIE L TKRZERLICREBZBRICTIITRTH 3,

As shown in Figure 17, the basic operation involves a water flow forcefully entering the
airtight space cavity 220 from the injection mechanism 210. As shown in Figure 17, the
injection angle is set so that the injection target or spray of the injected fluid is 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 collides 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.
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B17ICR9ESIC. BERANBEIE LT, [SBMMIECNTVLSERFyETs 22 0RIC. E
SIS 2 1 0SBV CAGRDIRAL. B1 TISRT & SIS, BHRIADMEST I & 7o I3EHAK
DEETL2 4 L F I3 EDAFEL B3 LS ICEFAERNMIIT SN TWS e, Ei@fl2 4 1 %7
FORFBIEVT, BLRKEHFINTULIEFRAEO—BEIFEFARFE. BVLRITAF
NBNK[ENBERTZ L LHB. BB, COERIE. BRICHIBORAHDEEFLLICRES
Z2rWVWSHDTIFARC, EHEE2 1 0 DAEMIFICK D ERIFISES L TEZRZRI T & 5 HiE

SNIEHDTH S,

[0088]

As shown in Figure 17, 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.

1L7ICRIESIC ZEREFvET v 2 2 ORZEHAAEDRLOER = EZTAATHRLELDD

THICENZZCICED, EEFvET 22 ONOKEETHEL S,
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On the other hand, as shown in Figure 17, 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
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 17(b) will alternately

repeat.

—A. R17ICRT &SI, BRE24 0B L TEEA2 4 10 5ZEBFvETr 22 0RICH
T THAROREIAHDH D BERELMIAEFNINA[LOERIH S, "OERL. M
FrETAAOKEETEREEERERA L FEREZR DB D TIF A BEIRIFHMAHRFCK
DEXHERLHTEBR—ETIFH. BRI CICHYEEVWVIELTWS, COEREIFZBVN
HZ3DT. BEHEREORNOPICHZES T PMO. ARORNORICHZIESTPHRERLEDE
BIZED. WBOEKEBNICEB X IIMEISE I DD HDZ, TORH. K17 (b) O

BICTRITRENREICEDRENE i %,
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[0089]

Furthermore, as a water-saving type pulsating fluid or intermittent fluid generating device,

there is also the configuration example shown in Figure 18 for the discharge nozzle 200.

F o, BIKELDIRENRAF o ISBBURIADEREETH BHMHK/ XIL200& L TE. K1 8ITR

ER: DR IRY SR

Of the components shown in Figure 18, the injection angle of the injection mechanism 210 is
such that the injection point or the injection droplet point of the injected fluid is slightly below

the conductive hole 241.

X1 8ICRLIIBRERD S HMEGHKIE2 1 0 DIERAEIL. MEEIRIADIES X 7o IZBRHAKT

HEBA24 1D TAHERE->TWS,
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[0090]

Figure 19 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 18, thereby creating a water flow.

1913 K1 8IS LIARENMIA X 7o IZBBORIADEMEIE 2 0 0 ICX LT K@i A% &KE

HigREN SKZMHIE L TKRZERLICREBZBRICTIITRTH 3,

As shown in Figure 19, 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
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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.

M1OICRILSIC. BANBEETE LT, [IBNMMIK SN TLWSERFTYyETs220AIC. &
SHEE2 1 0D 5FVK CIGRARA L. BEFRIEDESL K TCIZERRADNEEL2 4 1DOPP
THEBBESICEFAEIMTTONTERICEHRY 5D REBOEIFVYETr220DKEE
MEFNCKES K B EAOERPAEDRGICEL > TIIEHFRENZVWL I RHF L. #ELTBHI L
NHDIFD. ZLTEDRRIEHRRANEEA 241285, CITlE. EZRFvET+

22 0 DR AEN EDOBERENFE L TVWEHDET B, BHE. COEHFNIROHAELIF.
BAICREBORADEBILMMEICRE T 5 V5D TIFR L., BEHE2 1 0 DAERMTEER
FrET1 220K CAHEDORERICKDERNISERL TEEA2 4 LOHEIREZLSIC

HHSNTEHDTH B,

[0091]

The state on the left in Figure 19(b) shows that the opening of the conduction hole 241 is

sealed by a liquid flow film formed by the scattered spray liquid flow.
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19 (b) OEAIDREIZ. EEF 2 4 1 ORAOLBELBHRRICE DM ESNBRAREICKD

HIETNTWLWBRETH 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 19(b), 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.

CDRETIIBHICERL 2 4 1D SATOREIAADMBLETIIETLTED, €0—5H. ZE
X vET 220D SZEIDTAHICRLEINTHLS 7D, MSEALTVWSZERFvET
220HDSEMETFL TS, B19 (b) ODERICTITLSIC. EEFYETr220R%

EHORIEDANEBDER 2 EIAATHLELDDFTAICANS ZLICED. EEFvYET,220

NOK[EETHEL %,

[0092]
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On the other hand, as shown on the right side of Figure 19(b), when the pressure drops
significantly, the scattered water flow sealing the conduction hole 241 is broken, and outside

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

—A. B19 (b) AAICRTLSIC. [IEETHARS K22 EEA 2 4 1 2HEL TV BHEEL

KRz TB>TEEL2 4 1HS5EEMFvET 1 22 ORICAITTARDIRERAT Z L &%B B,

In other words, the state on the right side of Figure 19(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.

2F0O. K19 (b) OBEAIDRKEIL. ZEHEFYETr 22 0RDTIEBERTHARSLL LD, ZEHF
FrYETA220ANDAIDF I EATADNKRE K R o1cHER. Tl 2 4 1 ZH1EL TULVEEREL

ESRIADZE VNI BEE5. BEfl2 4 1D 5ZEFMFvET 1 2 2 0RICAIDIMERAA TV
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EBTHD. CORETIIEENICEEEFREDPRERIEITN. ARORIAHAICLDZEFF v

ET4220RAOKENEIEL T,

[0093]

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 scattered jet fluid reaching the
opening of the conduction hole 241 becomes stronger, and the jet fluid or jet droplets reach
near the opening of the conduction hole 241, returning to the state shown on the left side of

Figure 19(b).

TERFVYETs 22 0RNOTEHEELTHPLE, ZERFVYETa 22 ORANDAZTDS|FIAT S
AUNEL<AD, PHTEEF 2 4 1 0ROICELIEY 2HEESTRAEDOZVWHAED ., E@F241D

FOMIE TEFREX ISEHFADEZEL. M19 (b) ERIOREICES.

[0094]
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Thus, the repeated fluctuations between the pressure decrease state with little outside air
inflow (left side of Figure 19(b)) and the pressure recovery state with a large outside air inflow
(right side of Figure 19(b)) create a rhythm of varying outside air inflow strength, generating

pulsating or intermittent foam water from the injected fluid.

CD&SIC. K19 (b) EAOATAHFNDHEVWKEERTETREL. B19 (b) AAIOH
[IGAA DL VWREEEEITIREE E DIEDRLOEHICL > T, ARDORERAAHDREE ) A Lz

C. MEEHRIAD S IRENR X 7o IZEHURDTARKDER TN B,

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

intermittent flow.

ZORER. BBTIBEHRADMENRE R 07D BRICTINIc/NIL ZROBIRTRE B 272D T

Do

[0095]
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It will be understood that various modifications are possible without departing from the

technical scope of the present invention.

AFERAOKMNGBEZEM TS5 C R BLOEENARETH S EIFIBRINBZTHS S,

Therefore, the technical scope of the present invention is limited solely to the description in

the appended claims.

fiE > THRFEBADRMBIE R LIRS SNIRFFFARRDOEFHRDEHICL > TOHRESNZHDTH

Do

[0096]

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
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support 151 Arm main body 152 Support connector 160 Water supply operation unit 200

Water discharge nozzle

100 MKEE1LIO0HKE 120 ANTK 130KR—ZE 140 KAy RE141 HK

ANYRFRIEL42 ANy FERAK 150 7—LXFHE 151 7—LFKAE 15 2 ZFHERKEK

16 0 #R7K#B/EEE 2 0 0 ftk/ X)L
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