1 WATER SAVI NG VALVE Techni cal Fleld 5 [OOOl]The--
present invention relates to a

el ng*supp o EBOOL?? 2 hese o zbfﬁgtdpt 8eW’“‘ZﬂlllllﬂmIIIIHIIIHIII]II/IHIIIIIII

unit or a shower head to mx air bubbles to a 10 high — —=———
ratio into tap water that is being supplied are

(see Patent Literature 1) (see Patent Literature mmmmmmmm"mww
Such a device is enployed to prevent water from

spl ashing in a washing work or inprove the feeling _of*Goooo2*
the water flow touching the §kin when taking a shower.
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I nvention 20 Technlcafhﬁ;o% c%g%gﬁ%The known pri or

art has problens to be sol ved as descri bed bel ow.

Technical Field
5 [0001] The present invention relates to a water saving valve having a function of

mixing air bubbles into water being supplied through a hose or a water pipe.

Background Art
[0002] Devices to be fitted to a kitchen unit or a shower head to mix air bubbles to a
10 high ratio into tap water that is being supplied are known (see Patent Literature 1) (see
Patent Literature 2). Such a device is employed to prevent water from splashing in a
washing work or improve the feeling of the water flow touching the skin when taking a
shower.
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[0003] Patent Literature 1: Jpn. Pat. Appln. Laid-Open Publication No. 2005-205326
Patent Literature 2: Jpn. Pat. Appln. Laid-Open Publication No. 2008-237601

Summary of Invention
20 Technical Problem
[0004] The known prior art has problems to be solved as described below.
If air bubbles in large quantity are mixed into water while water is being
supplied to a shower head, it provides not only an effect of improving the shower taker’s
feeling but also an effect of saving the quantity of consumed water. However, the water
25 saving effect is small when air bubbles are mixed into water only to a low ratio, whereas
the shower taker’s feeling of water flowing on the skin is no particularly good when air
bubbles are mixed into to an excessively high ratio. Thus, a mechanism for mixing air

into water to an optimum ratio stably and accurately is required. Additionally, a



If air bubbles in large quantity are m xed into water
while water is being supplied to a shower head, it
provi des not-only an effect of inproving the shower
taker's feeling but also an effect of saving the
quantity of consuned water. However, the water 25
saving effect is small when air bubbles are m xed into
water only to a low rati o, whereas the shower taker's
feeling of water flowng on the skin is no
particularly good when air bubbles are mxed into to
an excessively high ratio. Thus, a nechanism for
mxing air into water to an %ptinun1ratio stably and
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Solution to Problem
[0005] The following arrangements provide means for solving the above problems.
<Arrangement 1>
A water saving valve comprising: an upstream side link mechanism part for
linking the valve to a water pipe; a water receiving flask part for receiving tap water from
the water pipe; a tapered hole part linked at an end thereof to the downstream side of the
water receiving flask part with the cross-sectional area of its flow path gradually
decreasing toward the other en.d thereof: a conduit part linked at one end thereof to the
other end of the tapered hole part and having a large diameter section of a large outer
diameter at the one end side, a small diameter section of a small outer diameter at the
other end side and a flow path running along an axial part thereof from the one end to the
other end with a uniform cross-sectional area, the large diameter section having an air
suction port running through from the axial part to the outer peripheral surface; a sleeve
having a support body part rigidly securing part of an axial hole to the conduit part and an
eaves-like section surrounding the outer peripheral surface of the large diameter section
having the air suction port with a gap for introducing air from the outside; and a
downstream side link mechanism part for linking the sleeve to a downstream side piping.
[0006]
<Arrangement 2>
The water saving valve described under Arrangement 1, wherein the water

receiving flask part, the tapered hole part and the conduit part are connected in series so as



A wat er saving val ve conprising: an upstream side |ink
mechani sm part for linking the valve to a water pipe;
a water receiving flask part for receiving tap water
fromthe water pipe; a tapered hole part |inked at an
end thereof to the downstream side of the water
receiving flask part with the cross-sectional area of
its flow path gradually 15 decreasing toward the other
end thereof; a conduit part |linked at one end thereof
to the other end of the tapered hole part and having a
| arge di aneter section of a |large outer dianeter at
the one end side, a small dianeter section of a snal
outer dianeter at the other end side and a flow path
runni ng al ong an axial part thereof fromthe one end
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fitted into the water receiving flask part, the water receiving flask part and the conduit part
are linked to each other by way of a through hole having a cross-sectional area smaller -
than the conduit part, and the sleeve is rigidly secured to the conduit part by means of a

25 male screw formed on the outer peripheral surface of the large diameter section or the
small diameter section of the conduit part and a female screw formed at part of the axial
hole of the sleeve.
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[ 0008] <Arrangenent 4> The water saving

val ve descri bed under Arrangenent 1 or 2, wherein the
upstream side |ink mechani smpart, the water receiving
flask part and the conduit part are 20 integrally
formed while the sleeve and the downstream side |ink
mechani sm part are integrally forned, the tapered hole
part is structurally separated so as to be renovably
fitted into the water receiving flask part, the water
receiving flask part and the conduit part are |inked
to each other by way of a through hol e having a
cross-sectional area smallerthan the conduit part,

and the sleeve is rigidly secured to the conduit part
by nmeans of a 25 male screw forned on the outer
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suction port is containe € 1nsl € air suction port.
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<Arrangement 7>
The water saving valve described under Arrangement 6, wherein the check
15 valve has a cylindrical section that can freely move in the inside of the air suction port, the
area of the gap formed between itself and the inner wall of the air suction port being
-sufficiently small if compared with the area of the axial hole, and a bulged section
arranged at the outer periphery of an end section of the cylindrical section and located
between the eaves of the sleeve and the outer surface of the conduit part to limit any move
20 of the cylindrical section from the air suction port to the conduit part, and the check valve
releases the axial hole end of the cylindrical section between the eaves of the sleeve and
the outer surface of the conduit part to press the axial hole end of the cylindrical section
against the eaves and prevent tap water from flowing out from the air suction port through
the axial hole of the cylindrical section under the pressure of tap water flowing out from
25 the conduit part toward the air suction port when air is sucked in from the air suction port
toward the conduit.
[0012]

<Arrangement 8>



The wat er saving val ve descri bed under Arrangenent 6,
wherein the check 15 valve has a cylindrical section
that canfreely nove in the inside of the air “suction
port, the area of the gap forned between itself and
the inner wall of the air suction port being
sufficiently small if conpared with the area of the
axi al hole, and a bul ged section arranged at the outer
peri phery of an end section of the cylindrical section
and | ocated between the eaves of the sleeve and the
outer surface of the conduit part tolimt any nove 20
of the cylindrical section fPom the air suction port
to the conduit part, and the check val ve rel eases the

axial hole end of the cylindrical section between
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[0015]
<Effect(s) of Arrangement 1>

20 The water saving valve of Arrangement 1 can be fitted at an intermediary part
of a tap water piping to mix air with tap water. It can mix the tap water received from the
water receiving flask part through the tapered hole and the air sucked in from the air
suction port in the conduit part to establish an optimum ratio for the mixture of the tap
water and air.

25 <Effect(s) of Arrangement 2>

A size of the hole is selected to make it possible to automatically and easily

manufacture a water saving valve having a complex internal structure by a cutting

operation and the hole structure is optimized.



<Ef fect(s) of Arrangenment 1> 20The water saving val ve
of Arrangenent 1 can be fitted at an internediary part
of a tap water piping to mix air wwith tap water. It
can mx the tap water received fromthe water
receiving flask part through the tapered hole and the
air sucked in fromthe air suction port in the conduit
part to establish an optimumratio for the m xture of
the tap water and air. 25 <Effect(s) of Arrangenent 2>
A size of the hole is selected to nmake it possible to
automatically and easily manufacture a water saving
val ve having a conplex interfal structure by a cutting
operation and the hole structure is optimzed. 6
<Effect (s) of Arrangenent 3> The eaves-1like
s &&rets) SurBgemhd t he | arge di aneter section can be
fornmed i ' e tir ter savi.n
e Y s
<kf & 8iiples jnasrfer AhER RGediEiRt waler saving valve isSBdeCtotHae a two-piece
tapered hole part is renovably fitted into the water
r S8B€MA-ng fl ask part, the tapered hole part can be
epl ccaording,to the application thereof to
%oﬁ%gg‘%g?%e e ee"}eng?ow rate. <Effect(s) of Arrangenent
5> 10Wt 8ince 8 thiRred GoR| part & ReoWbIyt MEed iRt Bfearhtdd 9écBivi@ tlask
and ejected to splash out strongly fromthe conduit
pa&et, t eotapdned hpdrapast ¢an darepladed dgpordinp ¢ thie mppligation thereof to adjust
S%%f&ﬁﬂ%EQLtharge cross-sectional area for the flow
pa HVOT RE“&ondui t part. <Effect(s) of Arrangenent 6>
I f<Eﬁp§(S)eaqmna9%enyy§¢§,r is blocked at the downstream side
to stop the fTow of tap 15 water, the hydraulic
100r essur e Watert ¢aa bierasetbeatesif byt the taperadibole ppaand gjdctedgo splash out

that the tap water flo ut fromthe conduit It
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side can be fitted by providing a check val ve.

<EEffets) HAmhgefrenteirgenent 7>

If the exit of water is blocked at the downstream side to stop thé flow of tap
15 water, the hydraulic pressure in the inside of the conduit part rises so that the tap water
flows out from the conduit part toward the air suction port. A shower head or a tap having
a water blocking function at the downstream side can be fitted by providing a check valve.
<Effect(s) of Arrangement 7>
As air is sucked in from the air suction port toward the conduif, air enters
20 from the axial hole of the cylindrical section. As tap water tends to flow out from the
conduit part toward the air suction port, the axial hole end of the cylindrical section is
blocked by the eaves to make it possible to prevent the tap water from flowing out.
<Effect(s) of Arrangement 8>
A filter is provided to prevent any foreign object(s) getting into the tap water
25 from flowing to the downstream side of the water saving valve. As a result, the water
saving valve itself is made to be provided with a filtering function and can be serviced
with ease.

<Effect(s) of Arrangement 9>



As air is sucked in fromthe air suction port toward
the conduit, air enters 20 fromthe axial hole of the
cylindrical section. As tap water tends to fl ow out o
~fromthe conduit part toward the air suction port, the
axial hole end of the cylindrical section is blocked

by the eaves to nake it possible to prevent the tap
water fromflow ng out. <Effect(s) of Arrangenent 8> A
filter is provided to prevent any foreign object(s)
getting into the tap water 25 fromflowing to the
downstream si de of the water _saving valve. As a

result, the water saving valVe itself is nade to be
provided with a filtering function and can be serviced
with ease. <Effect(s) of Arrangenment 9> 7 A
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f r nt 10> As the upstream side and
thé%gﬁﬁqgf‘g%%nﬁ%?naéware formed as screw structures,

t he wat erAssgenipsgeaiasidé@nd 48 dbRnsree kilede forhéd & screw structures,
connecting section of a standard water pipe wth ease.
1the pyates favingsvelve gan srinssftedintpg ergaeclicsesfidnl aba stangdlasd water pipe
| qngi tudi nal cross-sectional view of a water saving

val ve ot Exanple 1. FIG 2 is a lateral view of the

wat er saving valve fitted to a shower head.

FIG 3 is a lateral view of the water saving valve
10r Airiefi Dessriptiomef Irapingy of a 15 water supply system

F 4(a)_.Ls,a |l ateral. view of the upstyream side piece
o161 B0 S b AdREeslr et i3 pl EoBSPURd YK of
apdaridi&. 4(b) is a lateral view as viewed in the
direction of A FIG 5(a) is an end view of

t he upst rid@m is & ditergdiveeesf thel vater 54ving valve fittédon gishavetr heall.

20 cross-Ig c%i,onﬁl vi ew taken along line B-B and FIG
5(c) is a'PoAdi? BErA YlewcH SR WY B Xalve fitted) 1 afaprpiping of a
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FIG. 4(a) is a lateral view of the upstream side piece of a water saving valve

)

formed as two-piece structure and FIG. 4(b) is a lateral view as viewed in the direction of
A.
FIG. 5(a) is an end view of the upstream side piece, FIG. 5(b) is a longitudinal
20 cross-sectional view taken along line B-B and FIG. 5(c) is a longitudinal cross-sectional
view taken along line C-C.
FIG. 6(a) is a lateral view of the sleeve, FIG. 6(b) is an end view and FIG.
6(c) is a longitudinal cross-sectional view.
FIG. 7(a) is a lateral view of the water saving valve of Example 1 and FIG.
25 7(b) is a cross-sectional view thereof taken along line E-E.
FIG. 8(a) is a downstream side end view of the water saving valve of Example
1 and FIG. 8(b) is an upstream side end view of the water saving valve.

FIG. 9(a) is a lateral view of the water saving valve of Example | as viewed



FIG 6(a) is a lateral view of the sleeve, FIG 6(b)

is an end view and FIG 6(c) is a |longitudinal

cross-sectional view FIG 7(a) is a

| ateral view of the water saving valve of Exanple 1

and FIG 25 7(b) is a cross-sectional view thereof

taken along line E-E. FIG 8(a) is a

downst ream si de end view of the water saving val ve of

Exanple 1 and FIG 8(b) is an upstream side end view

of the water saving valve. FIG 9(a) is a lateral view

of the water saving valve of Exanple 1 as viewed 8

from anot her direction and G 9(b) is a | ongitudinal

cross-sectional view taken along line F-F.

FIGS 10( throu h 10 illustrate a water saving
FIgf 9 is Arongitagdinal olosy sectongl view taken along

ﬂ%ﬁpgcztlve Vi ew of tapered hole unit 86 thereof and

FI 10(b) 5 through 10(d) are | ongitudinal
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tapered hole unit, while FIG 1O(e)l is a |longitudi nal
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cmasedagaﬁddqmag pitt EMheOFatérRayifd @bk oYBJ(a‘a‘(fbleamd FIG 11(b)
is an exgl oded ers ective view of the check val ve.
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f Examle 4. FIG i
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FIG 13 is a perspective view of a flow rectifying
cyl i nder FI@S.18(a) pid Bdb)ishew aa‘llmtbéxe fstad/mnga watlexvsavmg valve of

APl 1 1268 badongindine pigse el Vi of e HRE MR Jag i

150f peds g@ig,g(,le@@y{hggltwl ve of Exanple 6 that includes a
ch ec[? valve and illustrate its 20 operati on.

FI G 15( 8)G.i18 ima paspsgoe tvieweofial flow wttifging exmdglte bofitted into a
check val ve thgé can be enployed for the exanple of
FIMEST say eV AESBP)Y and FIG 15(b) is a Iongltudl nal

Cr oss-se
obt ai ne d%@@% dal) }%}‘? ‘?]\%(9{ ﬁgq%q%ggdeﬁmcl) IO se&%%?lk\'l SeCtII)rmCIpal

2'phit @Sa whs{ sevingvalvel ghEdda(ptt) 6 &iaEmblodtglatdhébknalve and illustrate its
cross-sectional view of a main part of a water saving
20\, gpsgation; | | ystrating the operation of the check val ve

thereof. FIG. 15(a) is a perspective view of an example of check valve that can be

employed for the example of FIGS. 14(a) and 14(b) and FIG. 15(b) is a longitudinal cross-

sectional view of an example of check valve obtained by modifying the shape of the
bulged section.

25 FIGS. 16(a) through 16(d) are longitudinal cross-sectional view of a main part

of a water saving valve, illustrating the operation of the check valve thereof.

Best Mode for Carrying Out the Invention



Best Mbde for Carrying Qut the Invention 9 100171Now,
the present invention will be described by way of
exanpl es. Exanple 1 [0018]FFG 1 is a |ongitudinal
cross-sectional view of a water saving valve of 5

Exanpl e 1. The water saving valve 10 is
fitted in position by being inserted to a m dway
position of a hose or a water pipe. The illustrated

wat er saving valve 10 is linked to a water pipe 12 at
the upstreamend 11 thereof and to a piping 15 at the
downstream end 13 thereof. The piping 15 may be a
shower hose or a tap piping 3f a water supply system
10 For example, a shower head 16 is linked to the
downstream si de of the piping 15. Alternatively, a tap
1100871 5 \Diave fhe prpsent invensiop aiil] berflescribpd byhway 5§ i nked
to the downstream side of the piping 15. The water
saving valve 10 m xes air bubbles with tap water by
nExamplefl t he structure shown in FIG 1 in cross
section. At the sane tine, the water saving valve 10
r H048)5 ¢ (FAGt |l gy ar lgpeitudigal; Gresswseatianal visw pbactatesfsavipg aplve of
€$3%£Q% the hands 15 and/or the body skin of the user.
t I's arrangenent, the feeling of taking a shower
i s not af Tigovae shfing VaveqOayfittedin pdsitloR b beihSinkeR@dl RRmidway
As a result, the charge for tap water can be reduced.
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upstream side in the water saving valve 10. The water

R eftogicyampge.f4 ghowenhgad 158is linked tpethe tdawnsiwgane side rofrihet piging 15.

The tapered  hol art 20 is st tured
RUETRRER 01 17,87 2 RS iy Sl T 5Pt b bt e
| Sdo%ﬁféhhﬂlsid}i of @dy fFﬁl‘é 157 9RR $ 416 sess 5@@@0%1% alr®0B8IE Wifk&ap
downstream si de. The conduit part 32 has a | arge

divateebyemeans @f the istrédure sl wa is K. 11 iolicmeseteetions e%ct ttheaam5 fime, the

The | ar ter e t|on 56 is 25 |inke
! Bt S e (R 060 Priesee e PEe: BBt bonds

15\ |aQi¥o8e Bodd 8kiNdY {h Used Mﬁﬁsaéﬁtahéélnle)ﬁ #e 'fézeﬁﬁgnafqﬁk‘ﬂ'%]s‘a shower is

sectional area at an axial section thereof ar ge
dnczi aiftctad ibthe quaotity S6witersis mducail.r Asaietilipthe plairge faCtap Watkr can be
%§ through fromthe flow path 38 at the axi al
¥89n to the outer peripheral

[0019] Referring to FIG. 1, tap water passes an axial section of the water saving
valve 10. A water receiving flask part 18, a tapered hole part 20 and a conduit part 32 are
20 arranged sequentially from the upstream side in the water saving valve 10. The water
receiving flask part 18 receives tap water from the water pipe 12. The tapered hole part
20 is structured in such a way that the cross section of its flow path is gradually reduced
from the upstream side toward the downstream side. The conduit part 32 has a large
diameter section 56 and a small diameter section 57. The large diameter section 56 is
25 linked to the tapered hole part 20.
[0020] The conduit part 32 has a flow path 38 having a substantially uniform cross-
sectional area at an axial section thereof. The large diameter section 56 has an air suction

port 30 that runs through from the flow path 38 at the axial section to the outer peripheral



10 surface. A check valve 64 is inserted into the air
suction port 30. Sleeve 50 is rigidly secured to the
conduit part 32 by a support body 44 arranged at part
of the axial hole. The sleeve 50 is provided with an
eaves-|i ke section 46. The eaves-like section 46
surrounds the outer peripheral surface of the |arge

di aneter section 56 with a gap 48 interposed 5 between
them The sl eeve 50 surrounds the other end and its
vicinity of the conduit part 32 and wth a space

i nterposed between them [0021]Circle A of chain |line
in FIG 1 is a longitudinal 10 oss-sectional view of

t he check valve, showing its operation. Crcle B of
chain line in FIG 1 is a_ longitudinal cross-sectional

viufeor Achskvplve 64 isgipsertpd infathe air suctien pps G0 Sleeve 394 gigidly
1 , £ ' f e t i n

o P DA OLO c oF Y . e
detevd 196l pionidetewh 4n dayesk1ikE egctibngp. t The leh¥es-like @BtEbnt4d&urrounds
succeeding related drawi ngs. [0022]FIG 2 is a lateral

vithevputeh pernhgrah siRfage ef thetasge diapstergsection\a8 with ¢ sarf #§ intatposed

i h - Fl 3. | at.eral . vi .
sl AR 900 o ol B0 ot S DEN e e
t 132 afid WitlPsphée iAkrpbéed betdenltfer®f a water supply system

15As shown in FIG 2, the sleeve 50 of the water
sBP2Hg v &lisgls AL of chain lise in Figk éds 2 ongividinahowsrsedtional vB® dfythe

screwing the sleeve i.nto t.h h r head ., A screw,,
b g o i Shertithy Gt 3 ¥ BRIk R Apetiaina
s@egistdtiomdl | Wew af FtROBIE: SE HIRVUVEBLC tdcEifling OO At NG, t Kolv €he
standard is forned at an end of the water saving valve

101 @orfiguratiomed the svatee wavimecvalvenl Ocasndrdingiton thet fresenttisvedldandwillsbe
fornmed at t ot.her e W this arrangenent, 20 the
V\fgelscg _e% Meﬁg %%ﬁ eng'g %g%r? aﬂé HF' ﬁgcéf’e(dg’é ralﬁg‘gdréwﬁgspi ng or
t {06221 ke Y 0Si§a RN ARG Mo WP BSW B Svalel BKESG vBVe T Bitted into a

screws and femal e screws conformng to the standard.
Tiskoveer head §e.nElGL 3 af a lateml giew ehwsving hdw the waterssaving exdvelly is fitted
referri.n G 4 and the succeeding rel ated
d’t“&\/&[“?}@g‘gg %ﬁ%ﬂﬁ&%ﬁ@&ﬂ% SPRINESYB can be nmade to
1shave di meQshORSini F16! 2 Hefed b RMRLRher Uvire Vit 36 Ghinbe linked
total length of about 3 to 4 cm These dihensions can
bé #ajshswvachead 8acdyoscthiwing the dideee dhitoretesshowsr hfadtdoe A screw
pi ping, [0023]FIG 4(a) is a lateral view of the _
upLE BRI 2 BVt slepdaithis smplR¥edy MM ass spegifically, afgmajescigy segtion
f i3 S0 MAQtRAE R i val
| at er aIH%\S/t? ew as v?:gv\fglgﬂe?? %Lgldgj??lgc‘%a%ﬁ%@‘f&@ﬁ?@ d a male
5¢a@gw sestiarcosformiug the/stafidaidie farmed ateteotisr eiel. Wiecthis afrdrnigement,
5(b) is a 11

20 the'water saving valve 10 can be inserted into a piping or the like whose component .pipes

L%,

are linked by male screws and female screws conforming to the standard. The
arrangement of the screws will be described by referring to FIG. 4(a) and the succeeding
rélated drawings. The water saving valve 10 can be made to have dimensions including a
diameter of 2 cm and a total length of about 3 to 4 cm. These dimensions can be adjusted

25 according to the dimensions of the piping.
[0023] FIG. 4(a) is a lateral view of the upstream side piece when the water saving
valve 10 is formed as two-piece structure and FIG. 4(b) is a lateral view as viewed in the

direction of A. FIG. 5(a) is an end view of the upstream side piece, FIG. 5(b) is a



| ongi tudi nal cross-sectional view taken along |line B-B
and FIG 5(c) is a longitudinal cross-sectional view
taken along line CC As shown in FIGS. 4(a)
and 4(b), the piece is provided with a male screw
section 76 on the upstream side outer lateral surface.
This part is linked to an upstream 5 si de piping or
the like. A part including the male screw section 76
fornms an upstream side |ink nmechanismpart 14. The
mal e screw section 76 is preferably a nmale screw
conformng to a rel evant standard. The sl eeve 50 shown
in FIGS. 6(a) through 6(c) i the other piece. [0024] A
conduit part 32 is arranged at the downstream si de of

t he upstream side 10 piece shown in FIGS. 4§a)

. ) . and
4 (qogitudinal cremewalp‘a?‘$ takon glong jing BrRyandyFlgirafca s 2 gqagmﬂmal

S@ro@ N S B W takl ection 57. The | arge dianeter
se%??oﬁ §% 'S brggﬁﬁggﬁﬂfﬁﬁ an air suction port 30.
The smal |AsGhewie ireFIGSedta) amd £(B), itlse fiecous gedidenwitha il Srew

peri pheral surface thereof wth a nmale screw section
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5 B0 Rphe BPAY HES Aart Nl Y B ot ie oS e
Sildk péchasisrrparti 1 eghanefle sckhe suivh IMBal [FtRRbIY| £ efleaftsew
the downstream side piece can be formed by cutting
msPpryRgth agelevapigtandard. hEirechlosy i shewmin HI@§ o thirough 6(c) is the
shﬁgjﬁwgtructures. [ 0025] As shown in FIG 5(b), the
wa ef réceiving flask part 18 is arranged in an axial
S@o24jon of conlh@t pad $2 HCArRANEANE tHeQdwhGrearh NRIeWRURY upstream side
receiving flask part 18 receives tap 20 water fromthe
10ypiseershewn inTEGEr 462 and He).pBhet copdnit mart| 32 keallagge diametenskction 56
t her eof . the downstream side of the water recejving .
£ PR S BaipaCriediiey PSS dupriansafion e pravidsd vith ah i
OEREGPHIrY3 0N GHEISRA diaNAErdediiBR 5 Pis BRIvidEMSh b SEEYeriphb i surface
ot her end of the tapered hole part 20 is linked to one
ethdregfi with acoalel gérew peation 33, Theenalo salew Secpian 78 32dinas isto the
| arge qi er. secti aving a. large diangter at
¢ R 3eRET Tt Sise SR 641 T EoHalr Erame oo bhesend e
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at 0t he esi de gfE t h% 0 haer endu%G t heregpc;?ct Aot(})lgg%&ﬁnowe
patete &8 hesfommedahiygmttingtmedal sachi @l iropeg thawdrplafic th espomvdUsitgle
part 32 and has a substantially uniform
crB¥Sectional area all the way formthe one end to
p@oéﬁded aﬁtﬁ tﬁe g}?&gﬁggion %%%¥ﬁ§g&%ﬂﬁﬁﬁ§dg§ﬁ?gﬂéwzm
12xihlrse¢tioh lothé maly spratviReciBn 06. THeavasex reativing Clhsk@art i ® rdcéiges tap

outer peripheral surface thereof. The water receiving
205 pgtey figmy the jupstreame  {apsied diglenpare2Gdy tinksd ah 9@ opgdhereof to the

C Qb an 8t oﬁheasv&telﬂlfercaoigg%wpagm g 39 cﬁbgs-ﬁe%ﬁ&%lv%es‘ is
comon axl s. tap water | ows rom e wat er
I gadially Feguded astarhe bthdiend tHeeof. | The/ohatt dhdioS the @@ere@Bolépart 20

the tapered hol e ?art 20 so that the flow ng speed of
5is \ligked tojoge lend 3691 genduit part 83p Thacenduit perhi3A dane l4ngegdiameter

SRS S 0 BB b

25t lfall dishéter sedtioh BB hAVing spall diad@tept theli@le @OME Bihtr dAABE therdof,
is held under negative pressure. Therefore, air is

sl0036kd f offavt path 38 is asapged ¥an poplise@ion afiie pandeitipan 32and has a

h i.0g th h t fl th 38 of th dui t
bty 63578 (e P BB B ns s o oty end
ofrht N@scishét@aBtRh 8685 ABHdLRitE @B Al ishetdR ?)_Brt 3¢ nhﬁ}ﬁ? tRough

substantially uniformcircular. cross-section all the

way fromone end to the other end thereof. The
cross-sectional area of the water receiving flask part
18 is greater than that of the tapered hole part 20 at
the interface thereof. The cross-sectional area of the
conduit part 32 is greater than that of the tapered

~ N o, a1 Y Y T A - 3



20 water receiving flask part 18 and the tapered hol e
part 20. Since the process does not involve any
conpl ex cutting process, -the manufacturing cost can be
reduced. [0028] The water accelerated by the tapered
hol e part 20 can be fiercely jetted out fromthe
conduit part 32 to the downstream side by sel ecting an
appropriate rel ati onship between the cross-sectiona
area of the flow path of the conduit part 32, the
cross- 25 sectional area of the narrowest hole part
(the other end of the tapered hole part 20) of the
tapered hole part 20 and the%ross-sectional area of
the air suction port 30. Again, it is only necessary
to select drills for the above boring operations and

t famihe few path 3§ qﬁéhf‘aze;ea& sestian {p %wtﬁﬁf pesigheratiparfyse dhesqof.e The
. ¢ . :
B8] ARl 10 R oo B SRR oS

ClinS&ieS &CAsitORAL adbmmoDixid 1S thy Water T fioh thdwaterab@wiidg flask
part 32 greater than the sum of the cross-sectional

aParh 1§ the Tew path srreduged a3 they taperaddiolernagt 2 69 thapthe flowing sprgd of
t hat of th i r_suctio ort 30. [0029].Since the air

B Brrpaf el WP DB ion 8RR RGPS, B b
S afletedofebart206ntd ti flowsSphe 36F tROWIde 3Ghdu Pard 82, TR Bside of the
accurately made perpendicular relative to the flow

pdlow B¢ & of the corsiuii part 3y held findeo megatieedpresistre. (Therefare; air is

suct i rt.30 arranged at.the.smal | dianeter. section
SRk o B i 80 BT HE B i R TR B g T lon P
CORbAMEEShdhiPpdrty2. | Nside of the air suction port 30. An
O-ring 80 is fitted onto the outer periphery of the

10i [BOHf ac eBash weteereeaivihg flask aaret &of thewpsiram Hete andithe benduit part

I e dianeter. section,5q. The O-ring 80 prevents 10
it Bivers SFREAIY RGP G Moo P Al o i Eore PRogd 18 ghe

( Rlafer _eri]d) th&bst tfﬂtecrl)ﬁ-_rsg:@iogdl HEBbEhe WAkl ﬂe%i%ﬂasft BQ“?’QJ igglgater
6(a) is a lateral view of the sleeve, Fl 6(b) 1s an
ethdn thatef therthpdredcholEpart) 200 & tle ihterfge tthetkiofiaThe cross-sectional area of
cross-sectignal view. As shown in these drawi ngs, a
s URFOPe Rty 2 Avereal thap raiphyihetapated holy nag2f abthe ffalaqgihercof.
a r " .

STV SIEARRARNE RS PRy Ll (R
t lewadn®@LGS. SEatHrougR 5(c3 cr evprepackd iy tway af Aptogess Gic@iding boring
section 57 and the support body 44 is provided on the
i PR @RTTQRst hplerartd thegrpepdthelesparta ey aneany ofig nemewesh frill poring

' i [ A [ t |
e 0D, 5o SFRE YaBERL G fibh Bt 18 E e dihd 1R o 18 =
C ovidbudrill gradht bAR siddshef thaiv@dwedt kle ak,tand apéiingl the Rterface of the

cylindrical part _
20 water receiving flask part 18 and the tapered hole part 20. Since the process does not

wn

involve any complex cutting process, the manufacturing cost can be reduced.

[0028] The water accelerated by the tapered hole part 20 can be fiercely jefted out

from the conduit part 32 to the downstream side by selecting an appropriate relationship

between the cross-sectional area of the flow path of the conduit part 32, the cross-
25 sectional area of the narrowest hole part (the other end of the tapered hole part 20) of the

tapered hole part 20 and the cross-sectional area of the air suction port 30. Again, it is

only necessary to select drills for the above boring operations and the process can be

accurately optimized. The pressure in the inside of the flow path 38 of the conduit part 32



20 surrounding the outer peripheral surface of the

| arge di aneter section 56 (FIG 5) of the conduit part
32 where the air suction port 30 is provided. The
eaves-like section 46 is not held in tight contact
with the outer peripheral surface of the |arge

di aneter section 56. The eaves-|like section 46 _
surrounds the outer peripheral surface of the large
di aneter section 56 with a gap for introducing air
fromthe outside interposed between them 25 Either
the upstream side |ink nmechanismpart 14 (FIG 4) is
made a mal e screw structure ¥@nd the downstream side
i nk mechani smpart 54 is a female screMIstructure or
t he upstream side |ink nmechanismpart 14 is

f SAPe cliectsly s3dpere eraalwwdthf REOSHERReY %,raafr?fsﬁha é‘om mrb of the
mé&l?i Mf)@{e%tzﬁ f}?ﬁ ﬁlem Qhenahi%-sg‘c%{)ﬁiv a?étcl g’%\%h%i giﬁlg%f nthe

be se cted eely er 'savi ng

bexpéradilé @ait A0nhdthat dfmmtmtmﬁ psega.i on of a standard

wat er pipe 12 with ease by making both the upstream
3[0(9%9]and Strﬁ%tha@msﬁtweaﬁﬁté ifcarapged at e dangs cuiu@eéer section 56, the

5[ 9? g’uc]a po'xzix3 0( a.{\ be I?-IOI% acap%%:gl eéarlngal ! %Wer?dzlcu‘iar Celatle ?orthéc’ HSIV\II ggh 38

CloPths cé‘rﬁﬁﬂt patifbonpa@d vith@heif suttahert30 aRghgbd A ehelsmiall diameter
FIG 8(a) is a downstream side end view of the water

- snpfiong> s ddiionsllyExehepk walve GAriHIGrIIGearetetspnipigedsin thqaistidea@frfhe

id d f th savi.n a
5 atSplof pot £t R 0 et SUE e R Py per o e g G he
asmii &waster JeOMOnYO4naake Hige MdnieRR s@fion 56.C TIR(GLting 80 Prevents
| ongi tudi nal cross-sectional view taken along I1ne

10Fwhter fr@Ndeaking Heom e @Giterfacb P the skewr Ws@1G g tand thel large diameter
t aken ong a plane passing through a pair of air
sOEPPHI* ports 30 arranged axially symmetrically

ﬁbﬁ]' ve #1g. b@pisha llQl’éfapﬁE‘b oBthe Qfect B1cE %EB#HH in H@View £ FIG. _

e other hand, FIG 9(b) is a cross-sectional view
t &fckis addngitglimal pbarsecttohaitvxed/oes not pass through the air
suction port 30. [0032] As shown FI G 4(a) through
FIG  9(by's shaye ip H?f"r‘g%ﬁ‘ﬁ’%sr HE‘PP?"htP%é g Figidy securing part of the

15 axial hole to the conduit part 32 (FIG. 5) is arranged in the axial hole of the sleeve 50.
More specifically, the conduit part 32 is provided with a male screw section 57 and the
support body 44 is provided on the inner surface thereof with a female screw section 82.

As the male screw section 78 is driven into the female screw section 82, the sleeve 50 is
integrated with the conduit part 32. The eaves-like section 46 is a cylindrical part

20 surrounding the outer peripheral surface of the large diameter section 56 (FIG. 5) of the
conduit part 32 where the air suction port 30 is provided. The eaves-like section 46 is not

held in tight'contact with the outer peripheral surface of the large diameter section 56.
The eaves-like section 46 surrounds the outer peripheral surface of the large diameter
section 56 with a gap for introducing air from the outside interposed between them.

25 Either the upstream side link mechanism part 14 (FIG. 4) is made a male screw structure
and the downstream side link mechanism part 54 is a female screw structure or the
upstream side link mechanism part 14 is made a female screw structure and the

downstream side link mechanism part 54 is made a male screw structure may be selected



15 part 14, the water receiving flask part 18, the
tapered hole part 20 and the conduit part 32 are
integrally fornmed while the sleeve 50 and the
downstream side |ink nmechanismpart 54 are integrally
formed in Exanple 1. The sleeve 50 is rigidly secured
to the conduit part 32 by the male screw section 78
(FIGS. 5(a) through 5(c)) forned on the outer

peri pheral surface of the small dianeter section 57 of
the conduit part 32 and the femal e screw 20 section 84
(FIG 6(a) through 6(c)) forned at part of the axia
hol e of the sl eeve 50. [oos%ﬁ Addi tionally, by naking
the entire mater saving valve a two-piece structure as

in_this exanple, the eaves-like sectlon 46 for
pr Beede iR gvateh savipg wa'é“a 19 ¢ag.be fnspriedno @ spnnpgtiopsestion of a standard

S GRddr %fp@ 1£ Wﬁ‘e&sg S lggbcgh ﬁlg‘ﬁ{)s%reaxﬁ 66 Jm%r%h an:rnzgﬂ’mdg Fc?ew
eaves ke sectlon 46 does not constitute an
whammﬁmsn1ng the air suction port 30 by processing the

| a di aneter section 56 with use of a drill or
B3R ico G Foviaeia) viowiod tho et sprare herkExuet b I

f r [ |de
P08 4 QLB AT R BT el % kel e RY F
48ide load view ofriha miwlr s@i(g vabikios Ekapld haldrmquz;(b)emhps@feam side
introducing air fromthe outside. Thus, it is possible

t §chyigny iofjthe avasft payingrekyet R 9 évaclaters! Yiew ef the wats] eaving valve
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asmb@nvi&av&&gaw@mmqf Exanpl e 2, of 5 whi ch FIG
10(a) is a perspective view of tapered hole unit 86
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tapered hole unit 86 is fitted to the water saving
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Note that only a single air suction port
p ame \mtepzallyi fnmteu avhil¢ the slbmtSG dnd msﬂmtaeani-mm mechimsm part 54
necessar nger of uctlon ports 30 can be
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novabl tted into the water receivi ﬁ flask part
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tapered hole 87. The tapered hole 87 is fornmed with
t made peparatedrom the dasge diametergectiop $6. Then. ﬁlatehveﬁ-lhhft schon 46 does -
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shown in FIGS. 10(b) through 10((% several Kkinds of
t éﬂi@ﬁfe@f theolprge diametsr Retiopt6 shat is prowidedywill tha gir suctiphport 30 can be

re si de f.f erent repar e
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pi pes under constant hydraulic pressure. Then

water can be fed to the downstream 25 side at a Iow
flow rate when a tapered hole unit 86 having a snal
opening area is arranged in the flow path of the tap
water. On the other hand, tap water can be fed to the
domnstrean13|de at a hlgh rate mhen a tapered hoIe
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16 flow rate for a shower when washing hair. Water nay
preferably be fed at a relatively high flow rate for a
shower when washi ng a body. Thus, a tapered hole unit
86 that is suited for the purpose of the use can be
sel ected. Water saving valves can suitably be
manuf actured on a nmass production basis when they are
made to have a same structure 5 except the tapered
hole unit 86. [0037] A tapered hole unit 86 is fitted
to a water saving valve sane as that of Exanple 1 in
the instance of FIG 10(e). The flow rate of water can
be sel ected by using one of %he tapered hole units 86
of FIGS. 10(b) through 10(d). In the instance of FIG
10 0, a through hole 21 whose flow path has a
Qﬁg%l%ﬁl‘)w&@’éﬁ’ flavafreels constant from 10 the
upstrean1to the downstreamis enployed for the tapered
hol e part 20 arranged between the water receiving
f IEaskpart 18 and the flow path 38 of the conduit
part. As the tapered hole unit 86 is fitted in
pH’@P‘Ul on, FIﬁﬁpWﬂHﬂb’P"@aW %lﬂfl%ﬂq vefen Sqeing valve palidampR 2, of
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resiljent force bot h t he As a 20 result,
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t betalken ou the user grasp.the flange 88 and
pﬁ?"lag‘p BroY dﬁéﬁd‘n“?ﬁléc“f’&%&gl‘s %BP%}"-‘%§°I§HE° pther parts. The
f r, r
g 30,0 0908l 4 O CATEY e

Emn‘@lvelvé’. Ab bhms/tnnm?ms i1 6(2)4nd. 10(b0)(tBk; tapdne hofksiiniteBa It firbl&d by
l'i nk mechani sm part 14, the water receiving flask part

1@%&%@@%@&?& engaf  cylindrigapmaip bedyithatjispre\idadwtian axial part

1 AR S AR M

t rea wititseffow wattethati i grafilailg kedpaaﬁtfroixﬁtha opbtredie side focthid Hovﬁ@ﬁéam
201 Zide. A rubber ring 89 is fitted to the outer periphery of the tapered hole unit 86.

[0036] As shown in FIGS. 10(b) through 10(d), several kinds of tapered hole units 86

whose opening areas at the upstream side are differentiated are prepared in advance so as

to include large ones and small ones. Assume that tap water is supplied by way of water

pipes under constant hydraulic pressure. Then, tap water can be fed to the downstream

25 side at a low flow rate when a tapered hole unit 86 having a small opening area is

arranged in the flow path of the tap water. On the other hand, tap water can be fed to the

downstream side at a high rate when a tapered hole unit 86 having a large opening area is

arranged in the flow path of the tap water. Water may preferably be fed at a relatively low



32 are linked to each other by way of a through hole
21 having a cross-sectional area smaller than the
conduit-part 32. Al the renmaining parts are-sane as
those of Exanple 1 and the sleeve 50 is rigidly
secured to the conduit part 32 by neans of a nmale
screw fornmed on the outer peripheral surface of the

| arge di aneter section or the snmall diameter 5 section
of the conduit part 32 and the female screw forned at
part of the axial hole of the sleeve 50. A rubber ring
89 is enployed to rigidly secure the tapered hole unit
86 to the water receiving fl®sk part 18. However, the
tapered hole unit 86 may be rigidly secured to the

water receiving flask part 18 alternatively b _
schemfatrgfor shaviss mben vashingthais Water aay PT@‘%’E’I‘D%@ aBa relatively
[ . ) check valve to .
F A b 8 ford e Wl g . RS pe e af Bont i
114uadd fos the uepogr $fubkd falcarC bOSteck@Ct WatEdaviMi OAWaTcat Rftably be
check valve and FIG_ 11(b) is an expl oded perspective
viTepuigrtuted on @Hpask prpdyogien basisvlisndldy ajemeds tg avesr same structure
%nser gp intgh&gﬁﬁ'a§ide of the air suction port 30 of

he* Water saving valve (FIG 1). The check val ve 64

| $0037]cy| i Adapecedl hokO Gt BRYY fiffeddio AMva®NCavideVaBRfsame as that of
tapered hol e 68. The check valve 64 contains a ball 66
anékamplstlop gherinspdcd of FG.t 11060 Thet fiowt tats of Watekcau bt vedectefiihe using

OIS B B A o) St i
04 (@) a &islighMole PN &¥hos Wﬁrﬂ hé"@dr&s@%ecﬁ&ﬁﬂarﬁabﬁlaﬁis g&gﬁfagtr from

of the tapered hole 68. Therefore, as the ba
1(yrthes ypstreany 49 st davinstréamn sr ersployed der the taped 20l pyye 2@ drranged
hol e 68, the ball 6 | ocks the check valve 64 at the
o Peegh it et iin REPRT Boend MrdloRt g ot Y i b cshe
t haferdd@d tenkt 36 Gl IRKitiOh, i WAL BOLEfied fIE ALY paﬂo’gt Gfthe
air and water can pass and is adapted to prevent the
b edniduibparf at @ maicd fibwipg speed to r8dind ihe lireerndh preksurealf the flod path 38 of
havi ng. t he above-descri bed configuration allows air to
&SR Pty G A BcKedSpe RS st the gl WRgtRedS of fs gonduit part
1€ WQH}} dr tRAid sugi%n fmwg‘o t‘ﬂﬁtaﬁris mAYd ?Hh Mf?tlarvagd ?e% t& E]L q’om?s)ream
but checks tap ter Tlowng out rromthe condurt part

3&id¢.oward the air suction port 30. In other words,

when air flows in along the direction of arrow R the
cHER \ aWhendhe tepsred dple ppit @ istittad fo the watsrrecgiving dlaskaysrttl fethe
ot : t it [ I

dounter NAES: isaERasRRicBIbl ke Y Mind St o35 ReFhul i3 anc
f hlewutef whhjof tha ttapered thble uhit 86 acikxeet resiient PERSS BO@ of FhetdE€As a
inside of the conduit part 32 rises and water tries to

20 reswit. dha tapareshholenanitciSrisi fifted interthe water rgpiing flask part #8 and would
' t I ' lieddn., .
UGB BB P S 0 oL BTSRRI i

ag@iwatet recéiting apkped 1 ds€o Btaked o, 66 kiser BRsy thOMarRE 88 and pulls
water. Thus, water never bursts out fromthe air

s ifcout @nh@gr tThg @ubbarhnee§9oand  theaflanige §& are provided for such fitting and

removing operations.
25 [0039] Of the water saving valve of Example 2 illustrated in FIG. 10(f), the upstream
side link mechanism part 14, the water receiving flask part 18 and the conduit part 32 are
| integrally formed, while the sleeve 50 and the downstream side link mechanism part 54

are integrally formed. Additionally, the water receiving flask part 18 and the conduit part



5 head 86 or a tap having a water bl ocking function at
t he downstream side can be fitted by providing the
check valve 64 in the air suction port 30. Exanple 4
[0042] FIGS. 12(a) and 12(b) show a filter to be fitted
into a water saving valve of 10 Exanple 4. FIG 12(a)
is a longitudinal cross-sectional view of the filter
and FIG 12(b) is a perspective view of the filter

An instance of containing a filter 72 in the water
receiving flask part 18 of the water saving val ve
(FIG 1) wll be described for this exanple. The
filter 72 has a function of %’rapping forei gn object(s)
getting into tap water. 15 [0043] Generally, a net-1like
fllter |s inched in a connectlngpgart of pi pi ng.

heach gtheneway of trqugh dele Zd\harige ¢ sropesegtional area
a [ e filter
c%%“?gé*ﬁe ﬂ.‘ean’ﬁt BEE2T A sl BIAE Brrs T sult Bl opagele 1
r emd ltie, sléche S0Va BEidls avdund tu alleV@malﬁt pdrsE $y tnSan%dQ male screw
have a filterlng function. The filter 72 is supported
byformeg en the oatﬁwe@ahprﬁéurlfaém%bIaggefdilame@a sactinor e malh diameter

N o that | n, be rved. Wi
o S50 bl T B 3o Bl il B BRI B
C&lBev80. DAQMQBI Bih §9 9 BInpIoyRIth Figidiysedurd ﬂh@ tapbred BOIE LhiP8 to the

port 30 or the Iike. Exanple 5 [0044]FIG 13 is a
péfﬁterpre@eu\mgeﬂask Pyt BF Howevasihe tem¢dfl5ﬁimglt<8§ miay u@ngldlm s¢gared to

FrleuFe Rk o B ARt g ot BB s
domnstrean15|de of the conduit. The position indicated

by a chain line in FIG 1 is suitable. Only the sl eeve
1058xsmpleRt ended in t he domnstrean1direction and t he

f rec ing.c er 96 referab be
loftlur ety a9 B povar dRta PG Bt ok aro & arres cavine

ofvalvB8f BlBH¥%E. G, T 1§ 3 PYEihuBmbi drokk %tl&%l LRI B the @he'cf? valve

fornmed by arranging a |arge number of through holes 98

i rang BIGal11@) isan tiplddad palspegivt view o&ﬁfhefchemmvaige wat er . A

conpl ex tyrb e wat er. is far in a part wher

tap wat er'HH%H‘?f? lﬁ%\?‘g@ dnsprisginte s %d’ﬁ fhe agr G“CF‘H%P"” 50 of the
1sdQURS LAVRRTaRE @lﬁch gyl (i ca%h(%ﬁs 62 isGl cgrgﬁdrﬁsl%hy HﬁJmagﬁ%ﬁémd

The turbdl ence of water by turn produces noises
v ihoreaf 4 @pesed hbllee6 8f | Thuvclieek vdlfeyb4rvgntaiys a budledt aBda ktagpen7o is fitted
function of rectifying the direction of flow ng water

affte Geeheckalver (Thp tapered heds elhes atd cpd #t iesr dismetepereies than the
dﬁ?ﬁﬁé&e[ Sap b%llgg anc@f mlﬂﬁr Qld an inner diameter smaller than the diameter of

the tapered hole 68. Therefore, as the ball 66 is pressed against the inner surface of the

20 tapered hole 68, the ball 66 blocks the check valve 64 at the side of the tapered hole 68.
The stopper 70 is a plate that has a large number of through holes through which air and
water can pass and is adapted to prevent the ball 66 from coming out.
[0041] The check valve 64 having the above-described configuration allows air to be
sucked from the air suction port 30 toward the conduit part 32 of the water saving valve
25 (FIG.1) but chec_ks tap water flowing out from the conduit part 32 toward the air suction
port 30. In other words, when air flows in along the direction of arrow R, the check valve
64 cannot prevent air from flowing. On the other hand, when the exit of water is closed at

the downstream side of the water saving valve to stop the flow of tap water, the hydraulic



10 [0045] FI GS. 14(a) and 14(b) are | ongitudina
cross-sectional views of a principal part of a water
savi ng val ve of Exanple 6 that includes a check val ve: -
and illustrate its operation. Referring to
FI GS. 14(a) and 14(b), the check valve 64 of this
exanple is cylindrical and can nove freely in the
inside of the air suction port 30. The check val ve 15
64 may be manufactured by using netal or plastic. The
check valve includes a cylindrical section 92 and a
bul ged section 94. The area of the gap 88 forned
between the cylindrical secti®on 92 and the inner wall
of the air suction port 30 is sufficiently smaller if
conpared with the area of the axial hole 90. The

bUrEte dethe inside of thecopduit-nagdd rises Edevaiettees tp dloptue fripm the
of f [ ec,

B 2B il 5P 008 Pl
t Bizecsion be@wOW, thd Ball G ig Preshicd BRAIRT the €pEredRol568 @f blédRahe flow
conduit part 32. It has a function of limting any

notfevast. » WAITingYFE Persls ouldtom e 2ig suctipmpart 30 Thprefore, a shower
i t n 004

SIS #‘éﬁ %Lr %X{pal)a?lg%\}w Qla{eplﬁo&% q:lllélrllfglﬁlp % tllaen ginslle %13 ber}'?t\l\@by

dpfoeming @it chéckatleva i the Msuttha paitBo.suct i on por t 30

toward the conduit, the cylindrical section 92

entirely gets 25 into the air suction port 30 as it is

pﬁghed y the air flow As a result, an end of the

axi arp ﬁole 90 of the cylindrical sectlon 92 is opened

t post)e sipEsof2(d) Afd URP) héw aliliebto BelTRted Yt B Natef Hving val(v)e1 of

section 94 cannot prevent air from being sucked in

10 Fxampldve rFlGalyda) wmlenglmélpalwmsmecnmab\sew of the filter end FIGr Bh) is
t he condui t {§2 toward the air suction port 30, an
ef BETPS “Sﬂwﬁﬁg %% hole 90 of the cylindrica

section 9 ihstanRé S 3RinfAgAifMST 72tk ﬁle%feeﬁecémkgﬂ&ﬁ% @znofthe
46. As a result, the axiral hole 90 of the cylindrical

se@telr cavigPvale @ﬂ@s Bawillobepdesaribad foratisvwasmple.f (Thenfiltbro¥d hay a

t frcn?the ajr s%ﬁtlon Fort 30 through the axial
ngtiemo cﬁap?% HEIR SPTHRERI VY. 5 [ 0047] FI G

151 plods) 1 s cﬁné?ﬁfysp&@‘hké/ﬁlte\‘ usgm,cﬁéd i3 cERURE ParPbf ﬁ@&&kx{oweQer,

val ve that can be enployed for the exanple of
144 ¢e casedof1td Phteasading|v@ve 18 (abdording @ tho pgsent) ﬂhlvmbn a filter is
cross-sectional view of an exanple of check valv

oﬁ?"é‘i“f?éd“ By wasErersY pflach ém‘s%p‘é agpsuftythe %ﬁ?’déﬂn%@é‘tel 18 ifself
hawg Ha{k £ h@rm%%r@wn t lf'ﬁe ﬁlYelr'ﬁ qJ éu‘f)ﬁérteﬁ%?tlégg nl49aad &Y e

pre erably be so
removably fitted into the water receiving flask part 18 so that it can be served with ease.

20 Additionally, as a result, any foreign object can be prevented from entering into the air

suction port 30 or the like.

Example 5
[0044] FIG. 13 is a perspective view of a flow rectifying cylinder to be fitted into a
25 water saving valve of Example 5.
The flow rectifying cylinder 96 is arranged at the downstream side of the
conduit. The position indicated by a chain line in FIG. 1 is suitable. Only the sleeve 50 is

extended in the downstream direction and the flow rectifying cylinder 96 may preferably



10 processed that the outer dianeter of an end of the
cylinder becones slightly greater than the remaining
part thereof and the inner diameter thereof becones
slightly smaller than the remai ning part thereof. For
exanple, it can be processed with ease in the
above-descri bed manner to forma cylindrical section
92 as shown in FIG 15(b) by using a thernoplastic
material, heating an end of the cylinder to becone
soft and exerting external 15 force. The check val ve
is preferably manufactured by using elastic silicon
resin or the like in order tid make it function well.
The operation of such a check valve will be described

bel ow by referrlng to FIGS. 16(a) thrgﬁgh 16(d)
[ boagpeitadsDy and ugt t/ﬁ?folsrgrfo b peraEatechighe slesva 0. The flow

CEPISRSSIABTIL Y KDy BB £1 Ay EAhaE L o

t baalesmﬁmh As didesion bbfiaviddwaEOneohplex tift@illentd\df wakr lfézmed in a
14(a), the cylindrical section 92 entirely gets into

t Rat Whese B we r 15 Hecf&raed Somthesongrt tp thegowastisam side havingjadarge

19&?—5?3% ?)El%rlfc%d f wa#e Olg){qgo mXIt a?esﬁlor eS a v%rrag ions. The

omeweel:nfy‘ﬁhgedylmc&s 9@havaltfeictibd eftedtifdhChé Biebchion oF flol@igvater and
line in FIG 16(a) arises at the air suction port 30,

t Hees@p trangmif paifes swskibrationg ® thesdqyimstrrant sids: move by t he

water flow. Thus, as shown in FIG 16(b), it is

brought into a state 25 where the bul ged section 94 is

pEQﬁﬁﬂdﬁagalnSt t he eaves-li ke section 46. If the

i nner dianeter of the axial hole 90 is nmade slightly
10s98#3ler AHIGEhEH B andd4(b) kus lempitudionl crrgs-sectianal mwmfga principal

it b el R B Bt elode b et i

byb&egbnsection 94 is partly formed by using an soft

and elastic 21 plastic material, the bul ged section
94 i s paRefeyringeb FlGS dl4éa) cindhil 4(b), ghet ¢hgckovadvegbrt of thisexample is
contgct with the eayes-|ike sectiaon 46. On the_ other

haArGRhEH CEhBOYR FieRdP tReansidei ot %’Et“?“spoﬁépt [The Fhseinwdve
15D¥4 M B ubiOited 8P dsifd Asthl & IpB.LtﬁS tThe TRl l\}eqlkclu&i%?z?ﬁzylmdrlcal

cylindrical section partly swells under rau
peeetiB M @endinbulged sprtios 34 dTtrgedans the Lape8si fomexd bmleén thé cyllindrical
~air 5 suctlon port Thus,, the %yllndnical section

d

9 5eCHPR"% i thsipesa gal @g‘th 8k sushon RS 10-ih s thgienyly swplfsr campared
f ent .
Vb HOE, LR 8, BRG0P e  hed B phblpe
hafigh endiothe tylindficab estiore92i and pbsitionebbethecen thetebers &dction 46 of the
suction port 30 is reduced, the cylindrical section 92

203 lepYsi9 au%)é purfaseoibeisess Idégmeter prebnsifral thesonstui pag 82 ot hes a
cy nlgﬁo %@gmﬁée &og g éﬁael nglﬁ"ﬁﬁ!ﬂl sgcl,rflog g? Eor%?lg?&rl}cgugt% port 30 to
ra&ubh¢nmbﬂ3zyllndr|cal section 92 is drawn into the
inside of the air_suction port 30 to restore the state

i 00463t r atAshewn IBIRES. 1R dyhen\jriysueked imajonectheldissstiond @rrow R
glrf{ %2%% rflﬁtr::l?‘]c’tlor?1 P?rt g@to‘%‘\!argp%@ gondu gge cl:yglmgr?cdl éen Ofélr fepﬁﬁfy gets

25f liayihe QirQudtioh Pro3mO4 if i Bushéd byStHQELf A6W. PAY 4 restflt; an end of the axial
Addi tionally, the check val ves of exanpl es 15 shown in

Fheis 90 1of (ﬂaa) CYélndhCMngywna%l isFipeBd to @lieadide bif haghp 38( d}lus the

e R T i R S BR roB ep tR b Pl S b Shen

digd¥Rkedr GRS 1PNSY SR VRhthe inbibit PR RrtSward e a B ShBA Bort 50)&{lend
check val ves provi de advantages of |ow cost and easy

servicing. 20 Industrial Applicability [0051] A water
savi ng val ve according to the present invention is
devel oped for the purpose of saving water that is
supplied by way of piping froman artificially built
facility.

'Jl




The water saving valve mxes air with tap water to an
appropriate extent and, at the same time, increases
the speed of water flow As-a result, the water saving
val ve can reduce the 25 quantity of consuned water

wi thout significantly altering the feeling when tap
water is discharged froma tap, shower head or sone

ot her water discharging nozzle to hit the hands or the
skin of the user. The water saving effect by turn
reduces the charge for consunmed tap water in various
fields of human activities including hotels, public
baths, 22 swiming pools amP sports clubs and al so
reduces em ssion of gl obal marning gas. Therefore, the
wat er saving val ve accordi to the present invention

c&heayiakiiofe 94 eidhegybindrical seﬁﬁ@ Rris prassecdagaingtithy epyesqlike section
qut6e rAsI Sr\l\ﬁﬁtq 'rﬂera%Al fl()(ie 9(? ﬁﬁ%%gl%qcz{ps&ggﬁabi }é ctlos?alv%o%%viit tap

obj ects en necessary erence Li's

1G)Vatevmtomr floaxg ot ﬂ(ﬁh\ﬂ& éiﬂ.sucticﬁrsbcﬁream&%h ke 33:1ViRieed0 of the
pi pe 13: downstream end 14: upstream side |ink

rre“é’ﬁ&‘fﬂcglrﬁFﬁQPPZ
5 [0047] FIG. 15(a) is a perspective view of an example of check valve that can be
employed for the example of FIGS. 14(a) and 14(b) and FIG. 15(b) is a longitudinal Cross-
sectional view of an example of check valve obtained by modifying the shape of the
bulged section.

As shown in FIG. 15(b), the cylindrical section 92 may preferably be so
10 processed that the outer diameter of an end of the cylindér becomes slightly greater than
the remaining part thereof and the inner diameter thereof becomes slightly smaller than
the remaining part thereof. For example, it can be processed with ease in the above-
described manner to form a cylindrical section 92 as shown in FIG. 15(b) by using a
thermoplastic material, heating an end of the cylinder to become soft and exerting external
15 force. The check valve is preferably manufactured by using elastic silicon resin or the like
in order to make it function well. The operation of such a check valve will be described

below by referring to FIGS. '1 6(a) through 16(d).
[0048] FIGS. 16(a) through 16(d) are longitudinal cross-sectional view of a main part
of a water saving valve, illustrating the operation of the check valve thereof. As described
20 above by referring to FIG. 14(a), the cylindrical section 92 entirely gets into the inside of
the air suction port 30 as shown in FIG. 16(a) when air is sucked into from the air suction
port 30 and the both ends of the axial hole 90 are opened. Then, as a water flow indicated
by a chain line in FIG. 16(a) arises at the air suction port 30, the cylindrical section 92 is
pushed to move by the water flow. Thus, as shown in FIG. 16(b), it is brought into a state
25 where the bulged section 94 is pressed against the eaves-like section 46. If the inner
diameter of the axial hole 90 is made slightly smaller at the eaves-like section 46 side,
strong force is exerted to press the cylindrical section 92 against the eaves-like section 46.

[0049] When the bulged section 94 is partly formed by using an soft and elastic



15: piping 16: shower head 15 17:tap 18: water
receiving flask part 20: tapered hole part 21: through
hol e 30:air suction port 20 32:conduit part 34:one-end
of conduit part 36:other end of conduit part 38:fl ow
path of conduit part 44:support body 25 46:eaves-|ike
section 48:gap 50: sl eeve 54: downstream side |ink
mechani sm part

10

15

20

25

21

plastic material, the bulged section 94 is partly deformed and airtightly brought into
contact with the eaves-like section 46. On the other hand, when the cylindrical section 92
is partly formed by using a soft and elastic plastic material, the cylindrical section 92
partly swells under hydraulic pressure and is pressed against the inner wall of the air
suction port 30. Thus, the cylindrical section 92 and the bulged section 94 substantially
completely block the air suction port 30 to prevent water from flowing out as shown in
FIG. 16(b).

[0050] On the other hand, when the pressure in the inside of the air suction port 30 is
reduced, the cylindrical section 92 shrinks under the atmospheric pressure to produce a
large gap between the air suction port 30 and the cylindrical section 92 as shown in FIG.
16(c). As aresult, the cylindrical section 92 is drawn into the inside of the air suction port
30 to restore the state illustrated in FIG. 16(d). With the above-described arrangement, air
is allowed to be sucked in from the air suction port 30 and tap water is prevented from
flowing out through the air suction port 30. Additionally, the check valves of examples
shown in FIGS. 14(a) and 14(b) and FIGS. 16(a) through 16(d) are structurally simple and
hence optimum as parts to be fitted into the air suction port 30 whose dimensions are
several millimeters. Furthermore, such check valves provide advantages of low cost and

easy servicing.

Industrial Applicability

[0051] A water saving valve according to the present invention is developed for the
purpose of saving water that is supplied by way of piping from an artificially built facility.
The water saving valve mixes air with tap watér to an appropriate extent and, at the same
time, increases the speed of water flow. As a result, the water saving valve can reduce the
quantity of consumed water without significantly altering the feeling when tap water is
discharged from a tap, shower head or some other water discharging nozzle to hit the
hands or the skin of the user. The water saving effect by turn reduces the charge for

consumed tap water in various fields of human activities including hotels, public baths,



56: large dianmeter section 57: small dianmeter section
64: check valve 66:ball 5 68:tapered hole 70: st opper
72:filter 74:1eg 76:mal e screw section 10 78: nal e
screw section 80:0-ring 82:femal e screw section
84:femal e screw section 86:tapered hole unit 15
87:tapered hole 88: flange 89: rubber ring

22

swimming pools and sports clubs and also reduces emission of global warming gas.
Therefore, the water saving valve according to the present invention can broadly find

applications in various fields where water is required to be consumed minimally to wash

objects when necessary.

Reference Signs List

[0052]
10: water saving valve
11: upstream end
10 12: water pipe
13: downstream end
14: upstream side link mechanism part
15: piping
16: shower head
15 17; tap
18: water receiving flask part
20: tapered hole part
21: through hole
30: air suction port
20 32: conduit part
34: one end of conduit part
36: other end of conduit part
38: flow path of conduit part
44; support body
25 46: eaves-like section
48: gap
50: sleeve

54; downstream side link mechanism part



90: axial hole 92:cylindrical section 20 93: gap

94: bul ged section 96:flow rectifying cylinder
98:through hole 24 CLAIMS 1. A water saving val ve
conpri si ng: an upstream side |ink mechani sm
part for linking the valve to a water pipe; 5a water
receiving flask part for receiving tap water fromthe
wat er pipe; a tapered hole part |Iinked at an end
thereof to the downstream side of the water receiving
flask part with the cross-sectional area of its flow
path gradual |y decreasing toward the other end
thereof; a conduit part i nkeéd at one end thereof to
the other end of the tapered hole part 10 and having a
| ar ge di anefer section of a |arge outer dianeter at

t é one g IAmeIE sectior | | di aneter section of a small
OkH.er dgtﬂ{rﬁéiﬁ{letétsecttilag other end side and a flow path
runni ng al ong an axial part thereof fromthe one end
t &t he aedkealvend with a uni form cross-sectional area,
t he Iarge di anmeter section having an air suction port
r@%ning @hrough fromthe axial part to the outer

5Py Phet gl  FHAL ace:

70: stopper

72: filter

74. leg

76: male screw section
10 78: male screw section

80:  O-ring

82: female screw section

84: female screw section

86: tapered hole unit
15 87: tapered hole

88: flange

89: rubber ring

90: axial hole

92: cylindrical section
20 93: gap

94: bulged section

96: flow rectifying cylinder

98: through hole



15a sl eeve having a support body part rigidly securing
part of an axial hole to the conduit part and an
eaves-1li ke section surrounding the outer periphera
surface of the |arge dianeter section having the air
suction port with a gap for introducing air fromthe
out si de; and a downstream side |ink
mechani sm part for linking the sleeve to a downstream
20 side piping. 2. The water saving valve according to
claim1, wherein the water receiving flask part, the
tapered hole part and the conduit part are connected
in series so as to show a cdfon axis and each of the
wat er receiving flask 25 part and the conduit part has
a Ebstantially uniformcircular cross-section all the
md§ Arid¥hSan end to the other end t hereof, whereas the
wat er receiving flask part has a greater
cross-sectional area at the interface of the water
r écei vi pgwittraskingealve camprisinge t apered hol e part and the
conduit part has_ a greater cross-sectional area at the
i nt erf ae'eeuréfre%%dec‘@%ml@mlsz@aﬁé?rtlmhﬁa the yalve t9aayaisd pipel e
art. 3 r [ ' laim1l
D02 et Sl AR AFERLRAO B8 A1
mechani amapped hole pixelima@d ar anled eektofy tiel ddSMstiRan kide bhe Mater
tapered hole part and the conduit part are integrally
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HQ&Qﬁghé%hBﬁ%h %&%fintegrally formed; and t he
sleeve I's rlglgfy Secured to the conduit part by neans
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of the large dianeter section or the snmall dianeter
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atdi %tré} se(c)tfionto ea sfan)z(ill %luterht%.!:meletgrfat ]ihre]:eot}ﬁelr gr%vs?de a}lg a flow path running
along an axial part thereof from the one end to the other end with a uniform cross-
sectional area, the large diameter section having an air suction port running through from

the axial part to the outer peripheral surface;

15 a sleeve having a support body part rigidly securing part of an axial hole to the
conduit part and an eaves-like section surrounding the outer peripheral surface of the large
diameter section having the air suction port with a gap for introducing air from the

outside; and

a downstream side link mechanism part for linking the sleeve to a downstream

20 side piping.

2. The water séving val.ve according to claim 1, wherein
the water receiving flask part, the tapered hole part and the conduit part are
connected in series so as to show a common axis and each of the water receiving flask
25 part and the conduit part has a substantially uniform circular cross-section all the way
from an end to the other end thereof, whereas the Water receiving flask part has a greater
cross-sectional area at the interface of the water receiving flask part and the tapered hole

part and the conduit part has a greater cross-sectional area at the interface of the conduit



4. The water saving val ve according to claim1 or 2,
wher ei n the upstream side |ink mechani sm

part, the water receiving flask part and the conduit
part are integrally forned and the sl eeve and the
downstream side |ink mechanismpart are integrally
fornmed; 15the tapered hole part is structurally
separated so as to be renovably fitted into the water
receiving flask part; the water receiving flask part
and the conduit part are |inked to each other by way
of a through hole having a cross-sectional area
snal | er than the conduit parf® and t he
sleeve is rigidly secured to the conduit part by neans

a mal e screM/fornEd 20 on the outer periphera

sd?ﬁé%%ﬂﬁfﬂ¥ﬁ% ?'eP¥k di aneter section or the smal
di aneter section of the conduit part and a fenal e
screw formed at part of the axial hole of the sleeve.
53. The ik evates savinggalvahoeerdimg codlalinrigpr 2pwieedin of cl ai s 1
through 4, wherein the cross-sectional area
of the fheowpspeamh sige link aneshaninm parpathe water mefuxgoﬂng part, the
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is contained in the inside of the air suction port. 5

17, The water saving val ve accordlng to claim6, wherein
t he che va{ve has ndrlﬁ & tion.that can
[

f ?'eel y mov&AFhS Y Re V‘iﬂ?ﬁes?%%rd'blg 'q 0|r YRS port, the
area of thdigpsBain g MROMBELNGE Eaﬂ ttﬁeeévzte@@&ngﬁnkteﬂdsﬂ iy fnlld the

wal | of the air suction port being suffici Iy sma
[ fcortdgnrpa’r @ infigrdily fdrmedarelzhodleeyhandabe dalwniiehme sidatiok mechanism

R PRERIERrOt oyl ndrical section | o
15 the tapered hole part is structurally separated so as to be removably fitted into
the water receiving flask part;
the water receiving flask part and the conduit part are linked to each other by
way of a through hole having a cross-sectional area smaller than the conduit part; and
the sleeve is rigidly secured to the conduit part by means of a male screw formed
20 on the outer peripheral surface of the large diameter section or the small diameter section

of the conduit part and a female screw formed at part of the axial hole of the sleeve.

5. The water saving valve according to any of claims 1 through 4, wherein
the cross-sectional area of the flow path of the conduit part is made to be greater
25 than the sum of the cross-sectional area of the flow path of the other end of the tapered

hole part and the cross-sectional area of the air suction port.

6. The water saving valve according to any of claims 1 through 5, wherein



10 and | ocated between the eaves of the sleeve and the
outer surface of the conduit part to limt any nove of
the cylindrical section fromthe air suction port to
the conduit part; and t he check val ve rel eases
the axial hole end of the cylindrical section between
the eaves of the sleeve and the outer surface of the
conduit part to press the axial hole end of the
cylindrical section against the eaves and prevent tap
water fromflow ng out fromthe 15 air suction port
through the axial hole of the cylindrical section

under the pressure of tap wet%r flowi ng out fromthe
conduit part toward the air suction port when air is
sucked in fromthe air suction port toward the

condui t 2 checkyplge that dlows aiyitobe suakeddromethe pigisyrtion porhieyarsthe
cl aj ehn .20t he er receivin .
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olguetivh (pst isgehthinedin ithetiasideay thaatlr elictioPportf he wat er savi ng
val ve according to any of clains 1 through 8, wherein

a flowrectifying cylinder having a | arge nunber of
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Stoulged sbcfon arranged at the outer periphery of an end section of the cylindrical section
10 and located between the eaves of the sleeve and the outer surface of the conduit part to
limit any move of the cylindrical section from the air suction port to the conduit part; and

the check valve releases the axial hole end of the cyiindrical section between the

eaves of the sleeve and the outer surface of the conduit part to press the axial hole end of

the cylindrical section against the eaves and prevent tap water from flowing out from the

15 air suction port through the axial hole of the cylindrical section under the pressure of tap
- water flowing out from the conduit part toward the air suction port when air is. sucked in

from the air suction port toward the conduit.

8. The water saving valve according to any of claims 1 through 7, wherein
20 the water receiving flask part contains a filter for trapping any foreign object(s)

getting into tap water.

9. The water saving valve according to any of claims 1 through 8, wherein
a flow rectifying cylinder having a large number of through holes extending in

25 parallel with the direction of water flow is provided at the downstream side of the conduit.

10. The water saving valve according to any of claims 1 through 9, wherein

either the upstream side link mechanism part is made to be a male screw
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structure and the downstream side link mechanism part is made to be a female structure or
the upstream side link mechanism part is made to be a female screw structure and the

downstream side link mechanism part is made to be a male screw structure.



