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invention relates to a proportional pressure reducing valve fmmmm&QMWWMWML
viat erwor ks for which a secondary pressure is kept at a predete

with respect to a primary pressure. 2. Description of the Related &Y In
mul tistoried buildings, in order to renove differential pressu(rjmmmmwmm,m”m
wat er on each floor and evenly supply tap water to each househ

has been a need to di spose a pressure reducing valve, in which the «g@dp0 Of
a secondary pressure to a primary pressure is set for each floor, in a
branch pi pe through which water is supplied to each household froma water

mai n.

However,

it has been very difficult to attach a | arge-sized pressure

reduci ng V@ROPORTUGNALS PREGSURE REDUING VAL VEXIFUR Wi PEWATHRWGERKE e, an
in-line type proportional pressure reducing valve, which is smaller and can

be attached relatively nore easily than a | arge-si zed pressure reducing
is interposed and connected between a secondary side (exit) of

val ve,

BACKGROUND OF THE INVENTION
1. Field of the Invention

This invention relates to a proportional pressure
reducing valve for use in waterworks for which a secondary
pressure is kept at a predetermined ratio with respect to a
primary pressure.
2. Description of the Related Art

In multistoried buildings, 1in order to remove
differential pressures of tap water on each floor and evenly
supply tap water to each household, there has been a need to

dispose a pressure reducing valve, in which the ratio of a

- secondary pressure to a primary pressure is set for each floor,

in a branch pipe through which water is supplied to each
household from a water main.

However, it has been very difficult to attach a
large-sized pressure reducing valve, such as a diaphragm type,
to existing pipes.

Therefore, an in-line type proportional pressure
reducing valve, which is smaller and can be attached relatively
more easily than a large-sized pressure reducing valve, 1is

interposed and connected between a secondary side (exit) of



2 a water neter and a downstream side distribution pipe so as _ to renove
the differential pressure of tap water in each floor. However, since an

i nt erposi ng space of the proportional pressure reducing valve that can be
set during pipe arrangenent is extremgjy short even if the length of the

pi pe is adjusted, the proportional pressure reducing valve is disposed
using a union nut. An exanple of a specific structure of the proportional
pressure reducing valve will be described with reference to FIGS. 6 through
8. In this pressure reducing valve a, a cylindrical valve box d is provided
with an inlet b and an outlet c designed to be greater in dianeter than the
inlet b at ends, respectively, of the valve box; a piston g is slidably
fitted in 'the val ve box, the piston having a val ve nenber a used to open
and cl ose the_inle t e_e nd_havin ff n war d

t he outlet%cﬁgkggnkggsgsﬁﬁg 3n§$w§sg5§§% ﬁ?dghggékgg%pﬁgéglpgggaggsggreater

than an ar g%oféxg#?é’ thY S.Fr.f?er%létjpgg}ﬂr‘:&ds% }%‘fgc;‘ag’wﬁ%irpﬁ?reéocgﬁgfogkqe of

the one en e piston g and an i nner he val ve

wat er - f 1 owrgRielrelr, t N@int&ads, t ont8EpHOLhOWRAde TofS they nﬁgowrwengnoss
direction of the peripheral wall of the piston g facing the 1nner wall of

the val ve bg¥s@ut-brosdiicihg veRaeethat 2ahbOR tUdutihg piljedablyngedenpunt ed
to the end on the inlet side of the valve box d and _ a taper screw k to be

screwed i nte ¢keremdl pfsHdet dawmst et digprytisotothedipe tikeadiheted,
peri phery of the outlet-side end of the valve box d. The ratio of the
secondary phespupcpotrbithelpprassyreresducing svahended diyppoeted nginkeaar ea
of the valve nenber

union nut.

An example of a specific structure of the proportional
pressure reducing valve will be described with reference to
FIGS. 6 through 8.

In this pressure reducing valve a, a cylindrical valve
box d is provided with an inlet b and an outlet c designed to
be greater in diameter than the inlet b at ends, respectively,
of the valve box; a piston g is slidably fitted in ‘the valve
box, the piston having a valve member e used to open and close
the inlet b at one end and having a hollow part f opened toward
the outlet ¢ at an opposite end; a space h, whose sectional
area is greater than an area of the inlet b, is provided between
a periphery on a side of the one end of the piston g and an
inner wall of the valve box d; a water-flow port i that leads
to the hollow part f is formed in the cross direction of the

peripheral wall of the piston g facing the inner wall of the

valve box d through the space h; a union nut j is slidably



a.receiving the primary pressure, i.e., by setting the bore dianeter of the
inlet b. In order to interpose the pressure reducing val ve a between the
wat er neter and the downstreamside distribution pipe, the outlet-side end
of the valve box d is screwed into the,downstreamside distribution pipe in
a state in which the union nut j is tenporarily slid to the side of the
outlet c, and thereafter the union nut j is slid to the side of the inlet b
and is screwed into the water neter, since an interval therebetween is
extrenely short and i's slightly longer than the entire |l ength of the valve
box d. If these steps are not perforned, the pressure reducing valve a
cannot be arranged relatively easily. Mreover, since the union nut j is
designed to be slid in the I engthwi se direction of the valve box d in the

thus structiyied R WROHHORMG B 8nneduciiag %l veeavaibe ¥akve Ay d
must have an outer dianeter corresponding to an insertion 4 hole mof the

union nut ja tabewe¥ekewSkNEE hlesEraled rasid ittld @y ofashkodblifsewbam
di aneter and the entire length of the valve box d as nentioned above, the

bore di anetapeot st iermebeinbthaisdut arewdmiphehaws the butsetdisadet end
Whereby pressure | oss becones great, thus making it difficult to secure a
stabl e fl owfr ahe vBUMEARG=OE .THE | NVENTI ON I n consi derati on of the

probl ens, the present invention provides a proportional pressure reducing
val ve conpri si ngTle cykitadr ichl thal wedepdahatphessanei tloettkadpraimsuy! et
designed to be greater in dianmeter than the inlet at ends, respectively, of
the val ve BEESSALS dSorhamndeshby Fettaadi fhenhareal 9& bBg, Veh#ephsEBAThavi ng
a val ve nenber used to open and close the inlet at_one end and havin

hol | ow par & 6ﬁé’ﬁéél’11n§w§|1”& PReMGHY| BECEEVER oppSsit BYeRGEtaANgpAERE, bﬁ/ﬁgse
sectional %ﬁ g@%ﬁ{ t.han an area of the inlet, between a periphery on
a side of émﬁﬁg el % H& 5t ®Con and an inner wall of the val ve box; an

annul ar caved suiﬁace fgrqu roudﬁerlppﬁéa%rw% ka%f t é(gaiggigg t he

i nner wall of the V8Fve box tH %e space

oL ) CachiLeRs) AUl orldec et %%feaégﬁs%s:%amng%é?@edf@%ﬂg%wmtS
caved surfa8@e, the outlet-side end of the valve box d is screwed into
the downstream-side distribution pipe in a state in which the
union nut j is temporarily slid to the side of the outlet c,
and thereafter the union nut j is slid to the side of the inlet
b and is screwed into the water meter, since an interval
therebetween is extremely short and is slightly longer than
the entire length of the valve box d. If these steps are not
performed, the pressure reducing valve a cannot be arranged
relatively easily.
Moreover, since the union nut j is designed to be slid
in the lengthwise direction of the valve box d in the thus

structured proportional pressure reducing valve a, the valve

box d must have an outer diameter corresponding to an insertion



5 the water-flow ports arranged to be at an acute angle with _ respect to
an axial line, to be slantingly toward the outlet, and to be with snal
interval s therebetween; wherein a total area of the water-flow ports is
designed to be greater than the area the inlet and to be greater than an
area of the caved surface excluding the total area of the water-flow ports,
whereby a flow path snmall in pressure loss is constructed. Further, the
proportional pressure reducing valve is placed in the interior of the exit
of a water nmeter or is placed in the interior of a water device di sposed on
t he secondary side of the water nmeter so that the piping work of the
proportional pressure reducing valve can be omtted, thus solving the
problens. In brief, the present invention includes a cylindrical valve box
2 that ha_s d lﬁlo% tﬂe i cﬁpnetﬂg ?E—Io?ze@%%' g{'ﬁgcé %p@?*egéfé%%rs £ 5 At er
than the inlet at ends,” respectively, of e valve box 2; a piston 3

slidably fidd & ivhd RRited! V8 ted df SRR i3 NAENG R oalve Fafker 11

used to open and close the inlet 4 at one end and having a hollow part 12
opened t owaddk Hhes eldrtalore b3k e9PERS Ho£Adamatspase the inwNese aeeti onal
.area is greater than an area S1 of the inlet 4, between a periphery on a
side of thersd d wfhdhe phet @nr3tantd aretianerwhetébpfprbesuakbvaokex 2;
and a plurality of water-flow 6 ports 19 formed, each of the water-fl ow
ports | eadibardmes geeathathwsvmpdringl?t dAddduralilngty,sader s ecoradalkey fooassur e
P2 can be reduced to a predetermned ratio wth respect to the primary
pressure PIatand therefore the secondary pressure in each floor of a

hi gh-rise building can be set to be the sane by changing the area (bore
dianeter) S, of the inlet 4 without changing the bore dianeter of the valve
box 2. Therefore, the valve box 2 that is substantially equal in outer

di ameter to& YePhilE AVENEON s short in length in the axial direction

b d, d_th ti I duci I be . il
mount ed a1 50 | n L P e e ST (TR HETBACERacH' SEARAC SPUPPRAPR si Noe

2 wi dih eqbat Hahe BraBeE s SBF L ReCnnrer Tr By VA § st ahg ™ T
peri pher al. el fs d ey 50002 cxtenELow, o A PEESSHE & i W dbeomhe

inlet 4 toé he space 15 al ong the generating ne of the piston can be
smoot hl'y guyidgd 4 e $aVehmal d AGR 10 NBEHE dthgt B - FhawepeRte119 are

formed when the valve Is opened, and a pressure loss in the fluid until it

reaches themaher vhl@w Bek} Sal9i §88n be1 1 @abiLede i e d hiel e vadhvieCBokhe
water-flow ports 19 formed in the caved surface 18 are not perpendicular to

the axial Idhee pdritidse havaeny entiaQRve) men®d eantsaide thedpkd bhe koblsewtpart 12
at an acute angle with respect to the axial |ine and obliquely
inlet at one end and having a hollow part opened toward the
outlet at an opposite end; a space, whose sectional area is
greater than an area of the inlet, between a periphery on a
side of the one end of the piston and an inner wall of the valve
box; an annular caved surface formed in a peripheral wall of
the piston facing the inner wall of the valve box through the
space; and a plurality of water~flow ports formed in the caved

surface, each of the water-flow ports leading to the hollow

part and having the same diameter as awidth of the caved surface,



7-toward the outlet 5, a flow according to a flowing direction _ fromthe
primary side to the secondary side can be secured, and a pressure loss in
the fluid until it reaches the hollow part 12 fromthe water-flow port 19
can be reduced, thereby making it possgble to maintain a flow snmall in
pressure | oss as a whole. Furthernore, since the sectional area of the
space 15 and the total area Sa of the water-flow ports 19 are set to be
greater than the area S1 of the inlet 4, an area where the pressure fluid
can flow snoothly can be secured, and the opening degree of the water-fl ow
ports 19 with respect to the caved surface 18 can be enl arged by nmaking the
total area Sa of the water-flow ports 19 greater than the area (Sb-5a) of
the caved surface 18 excluding the area Sa. Furthernore, since the

wat er - f | owther et -aewigangehimmeddadentat caasbudé hengvet Wiskal |
intervals L therebetween over the entire periphery of the caved surface 18,
a flow rat ectspaictf towsniaxidie Mvaiegr £bl ow qbaritsi il ¢aroveerdrathe gueakér t han
the one stopped by the intervals L, and a pressure loss in the flow of the
pressure flamddtbhae Wwiowssmall hientveatwer ks the nedretevekd ;c b eye inedutetiads a
mwhol e, thereby making it possible to obtain a high flow rate that passes
through thargat oF- thewwpsets f19W nordesési Beaigpedeoabeogara§erotnne

present invention, 8 since flow paths (inlet 4, space 15, water- fIOM/port
19, hoIIOM/Eér?rf? °5n&h8uﬂpé@t5ﬁn§nﬁplan95Pé§§Er§ PBs&Nagr§anwAdl £n€an be

oL el R S e s S B R R
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Further, the proportlonal pressure reducing valve is placed
in the interior of the exit of a water meter or is placed in
the interior of a water device disposed on the secondary side
of the water meter so that the piping work of the proportional
pressure reducing valve can be omitted, thus solving the
problems.
In brief, the present invention includes a cylindrical
valve box 2 that has an inlet 4 and an outlet 5 designed to
be greater in diameter than the inlet 4 at ends, respectively,
of the valve box 2; a piston 3 slidably fitted in the valve
box 2, the piston 3 having a valve member 11 used to open and
close the inlet 4 at one end and having a hollow part 12 opened
toward the outlet 5 at an opposite end; a space 15, whose
sectional area is greater than an area S, of the inlet 4, between

a periphery on a side of the one end of the piston 3 and an

inner wall of the valve box 2; and a plurality of water-flow



capabl e of securing a stable flow rate, which could not be expected by the
conventional valve a, can be easily nounted by sliding the union nut 7 back
and forth on the valve box 2 even if the valve box 2 is fornmed to have an
outer dianeter slidable in the insertign hole 7a of the union nut 7 and
even if an interval between the water neter and the downstreanside
distribution pipe is short. . In the piston 3, the substantially
funnel - shaped concave part 20 that is inclined facing the center of the
piston 3 is formed in the back of the valve nmenber 11 contiguously to the
exit 19a of the water-flow port 19. Accordingly, the pressure fluids that
flowin the hollow part 12 fromthe water-flow ports 19 create a fl ow

wi t hout bei ng separated fromthe slope of the concave part 20 inclined

faci ng the mertiserl offorivedpi eeh 3fathamnwatedtef bowglpomid H agabipercttd ahiche
axial line and continuously fromthe exit 19a of the water-flow port 19
that is indldlnew pa®tt ddarBictbedbugle; Bhe aatdrivsfit pirds sjugien Pt argat bber and
flow to the downstream side. Therefore, unlike the conventional valve a, a
negative prissiigesl ite aopredstkyminadrnaedo whth arddnaetsial Ithenpyiaegur e
loss is created. Therefore, the flow can be nmade smaller in the pressure

| 0ss as a WESSWEyBthapdifher ¢ Fer aftdcerRPRdntY Rfassite 1RRRG FB8POLst abl e

flow rate can be,optained. Since the valve box 2 in which the nlet 4 and
the outlet & ZrBlgRpEadetBuEof+RE AR RS Ster’fetﬁr]i’?ra%e Skl dch"‘ﬁé‘gé-@@ondary

i de, ively, iLs housed i he, i [ . h ' h
Teter M oRAhERRn g S Aot PR RS HACEH B TSFPPRE (aPBRLBRI ce N
di sposed atyldiBosecandarycside gl bheALEL JTeheL, Sthe taL Bl JIPLAL 0T the

wat er devi ce e provided wt orenenti one ormance, and,

since therg jcﬁaF L 18688 st anlant| yeé;agfrir}pgggwedpg é’@éfit%”é'wl de:&%‘iio%

reduci ng val ve etween the water "neter the downstreams

di stributi QadptRgt MOEMRE Shil &l SNCY nCeRe RS iSPHeYRE tWhinl 8as @ NG, e for
pi ping work with a very advantageous practical effect. BRIEF DESCRI PfI ON OF

THE DRAW N@hdritge prbpoatieahilopaks¥iew s80UtDNggavs1vs el Wael & Basily
proportional pressure reducing valve for waterworks is closed. 10 Fig. 2

i s a secti apainteidewlshowhng past atleerdexre it aldlatel ors sppereds Bmglll is a
sectional view along line AAAof FIG 1. Fig. 4 is a sectional view show ng
a state where thBuptheostsionsd threewstiee-fédugpogt vdlvertofomwae@rimotks i s
housed in the interior of the exit of the water neter. Fig. 5is a
sectional @nanlsroerngdawnzaces Wietat hapropotih eqalelpFesshe dipmetieirng
valve for waterworks is _housed in the interior of the entrance of the water
devi ce. Fi §f Bhesateecilondiont éW 5pBRAgim toeaperinbrEad wohl &t thgal

roportional, pressure reduci ng val ve for t erwor ks i c| osed.
prop pls%on ' g%e OW OT a pressurev%ﬁul Irom the lnfet 4 to the

space 15 along the generating line of the piston 3 can be
smoothly guided to the caved surface 18 where the water-flow
ports 19 are formed when the valve is opened, and a pressure
loss in the fluid until it reaches the water-flow ports 19 can
be reduced. Furthermore, since the water-flow ports 19 formed
in the caved surface 18 are not perpendicular to the axial line
unlike a conventional one and are led to the hollow part 12

at an acute angle with respect to the axial line and obliquely



Fig. 7 is a sectional view showing a state where the conventional one is
opened. Fig. 8 is a sectional viewalong line B-B of FIG 6. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENT An enbodi nent of the present
invention will hereinafter be described with reference to the draw ngs.

Ref erence character 1 designates an in-line type proportional pressure
reduci ng valve for use in waterworks, which is interposed between a
secondary side (exit) of a water meter (not shown) to be equi pped in each
househol d of, for 11 exanple, a high-rise apartnent and a downstream si de
di stribution pipe (not shown). The proportional pressure reducing valve 1
is primarily conposed of a valve box 2 thereof and a piston 3 nounted in

t he val ve box 2. The valve box 2 is shaped |like a cylinder. An inlet 4 and
an outl et FTolexidnée vatbetgbeaseflow aicomdiig tiar tthewinlgetiteatéon

provi ded at ends, respectively, of the valve box 2 . A valve seat 6 is
projected firom tthe pnmimefr va sseondarthesisgecopamyngide the bel eecdredhe

val ve box 2 further has an outer dianeter slidable in an insertion hole 7a
of a uni onamgt a7presiurei Loed in Bhenfbhld ey pridvirgedhes fhehboilldbwt 4 at
the outer periphery of the exit of the water neter. A union collar 8 for
anti - det ac®edF drd Tkeskithg Wadegmidevniere 19 gryj bet 889PEsRYt RBesgbyr

peri phery of the end 4a of the inlet 4 of the valve baox 2. A taper screw 9
to be scre%@&lpﬂt&tapaéﬁﬁ?9?e591?%b%t?§néﬁg?5Vé§n5ﬁjtH@ 86@éﬁuﬁér58ﬁéry of
the end 5a of th utlet 5. An annul ar packing 10 fornmed to conme in contact
with the eff Padé % the exit of the water neter is bonded to the end face

o e enhon oo ke tEer $188e5hE FRERRHRAY GxBy°YEL BB, sPRES" S °
and the total area Sa of the water-flow ports 19 are set to
be greater than the area S; of the inlet 4, an area where the
pressure fluid can flow smoothly can be secured, and the opening
degree of the water-flow ports 19 with respect to the caved
surface 18 can be enlarged by making the total area Sa of the
water-flow ports 19 greater than the area (Sb-Sa) of the caved
surface 18 excluding the area Sa. Furthermore, since the
water-flow ports 19 are arranged to be adjacent to each other
with small intervals L therebetween over the entire periphery
of the caved surface 18, a flow rate that flows in the water-flow
ports 19 can be made greater than the one stopped by the
intervals L, and a pressure loss in the flow of the pressure
fluid that flows in the water-flow ports 19 can be reduced as
a whole, thereby making it possible to obtain a high flow rate
that passes through the water-flow ports 19.

As described above, according to the present invention,



| eaving the val ve seat 6 at one end thereof and a holl ow part 12 12 caved
toward the outlet 5 at the other end. The piston 3 _is slidably fitted in
a dianeter-narrowed portion 13 forned in a substantially central part in
the valve box 2 while being in an airtgght state by neans of a U-ring
packi ng 14. A space 15 is forned between the periphery of the end (where
the valve nenber 11 is provided) of the piston 3 and the inner wall of the
val ve box 2 that conmunicates with the inlet 4 and that serves as a part of
a flow path for a pressure fluid when the valve is opened. The sectional
area of the space 15 (corresponding to a ring-shaped area between the val ve
box 2 and the piston 3) is set to be greater than an area S, of the inlet

4. A flange 17 around which the U-ring packing 16 is provided is projected

fromthe rigurode tthewopdels erich(eapen xbe 0F, et ot st Déw Dortheof Ihalgewl7 is
slidably in contact wwth the inner wall of the valve box 2. An annul ar
caved surf geartl83,s ahat wed liet thespedilpharptenabireoliosdheapistwinle tdaat

al ways faces the inner wall of the valve box 2 through the space 15. In the
caved surf doe st&ucdupledr, abides of edvedtlemw Fhow @on e §8cused, pond s mearelhe
figures), each of which leads to the hollow part 12 of the piston 3 and has
the same dikiinstediting the ardehSoft kbecanédtsdi fdve sEgorgag Y presdure be at
an acute angle (_ appr . 60 degrees in the figures) with respect to an

axi al |ine df eeRe Eﬁp% Ko i ohorise buid dipio e beofaEdEQ he i Is@mes,  and
to be with narrow.intervals L therebetween. The total area Sa of the

wat er - f | ow t% Silgqle sihOWcF1ﬁﬁg?%%I%? f%ﬁB%&? than the area S1 of the

inlet 4, and to ar gter a>Sh- Sa ; t he ar ea (Sh-Sa t he caved

U face 18 obt ai AGBUBYO5 Gt Fhe: PAGECHS {FORH CRFBRIes SPLRETTarerFl n

porL 15 TG L oato ol e, cored susbachd Lo e 1

piston 3, ae)ﬁ}ét?:sééac{“ﬂflélye fAIRRlShAREd RORRAYE  can be easily mounted
by sliding the union nut 7 back and forth on the valve box 2
even if the valve box 2 is formed to have an outer diameter
slidable in the insertion hole 7a of the union nut 7 and even
if an interval between the water meter and the downstream-
side distribution pipe is short.

In the piston 3, the substantially funnel-shaped concave
part 20 that is inclined facing the center of the piston 3 is
formed in the back of the valve member 11 contiguously to the
exit 19a of the water-flow port 19. Accordingly, the pressure
fluids that flow in the hollow part 12 from the water-flow ports
19 create a flow without being separated from the slope of the
concave part 20 inclined facing the center of the piston 3 at
an acute angle with respect to the axial line and continuously

from the exit 19a of the water-flow port 19 that is inclined



part 20 that is connected to the exit 19a of the water-flow port 19 and
that is inclined toward the center of the piston 3 is fornmed in the back of
t he val ve nenber 11. A retaining ring 21 for preventing the piston 3
(flange 17) fromfalling off is projecged fromthe inner periphery of the
outlet 5 of the valve box 2. The stroké of the piston 3 corresponds to a
di stance where the flange 1'7 cones in contact with the retaining ring 21.
The di anmeter-narrowed portion 13 is set not to close the water-flow port 19
inthis state (see FIG 2). In the valve box 2, an airtight space between
t he di aneter-narrowed portion 13 and the flange 17 | eads to the outside
through a vent hole 22 forned in the valve box 2, so that the piston 3 can
nove snoot hly. 14 The aforenenti oned enbodi mrent has shown a structure in
whi ch the pared thaabupl e8ss) exrfedma Fguvdsveoini Sodéties paged feween the
exit of the water nmeter and the downstreamside distribution pipe. However,
anot her st et doensayebs §ddeedhradfdregt uhbekientle¢ cbrarechttilemadutrbétre5 of
the val ve box 2 are caused to correspond to the primary side and the
secondary si,denhegetpest pyebypurand hht qauplor tenhabtpdesnad e flegusimag lval ve
dlis placed in the interior of the exit ML of the water neter Mas shown in
FIG 4 or iia prassdrienleoss iaterc¢aredt Therebere, ddwe delav srarabgedtade t he
downstream si de of the water neter as shown in FIG 5. In this case, the
val ve box Zn@idlerdds: tHee URTeRSEBE| APSE asd & hhalshekogeter owikhdthe
shaped like a right circular_cylinder in which the end 4a of the inlet 4
and the endigegentionas 1stferttie Al Tordut P HE ahbP¥r FebeeS8R Sther .
The exit ML .of .the water nmeter Mthat houses the proportional pressure
reduci ng vaRF&11S% shaped |ike a straight pipe slightly Ionger than the
entire | ength of vial v In .the i i or._Qf .the [
annul ar stepped Sp%:??e esl%iagﬁ%él éoéngll#‘e‘r%h'tlﬁéﬁ&% éLng‘r?&-' ﬂaa o%( ttrﬁg/g}lr%ﬁlgfc 4 of
t he val ve ho .S Saor ' : -, t t he
k3 %r@ ca se%%%ﬁre%dd&“% i r%ﬂﬁ%ﬁ%dé‘g atdif 88d, 882 v

inlet 4 of the valve S I'n contact e annul ar steppe
and the retgdiga NgekbRE 319, islRoused in the interior of the exit M1

of the water meter M, or the valve box 2 is housed in the interior
of the water device N disposed at the secondary side of the
water meter, the water meter M or the water device N can be
provided with the aforementioned performance, and, since there
is no need to jointly interpose the proportional pressure
reducing valve 1 between theﬂ water meter and the
downstream-side distribution pipe, working efficiency can be
improved while saving time for piping work with a very

advantageous practical effect.

BRIEF DESCRIPTION QF THE DRAWINGS
Fig. 1 is a sectional view showing a state where the

proportional pressure reducing valve for waterworks is closed.



preventing the valve box 2 and the piston 3 fromfalling off while being in
contact with the end 5a of the outlet 5 is projected fromthe inner
periphery of the end on the side of the exit ML corresponding to the end 5a
of the outlet 5. A vent path M3 by whijgn the vent hole 22 is led to the
outside is provided at the side part of the exit M, and, in the interior
of the exit ML, a sealing nenber (0 ring) G that naintains airtightness

bet ween the vent path M3 and the vent hole 22 is fitted before and behind a
vent-path hole Md. The water device N di sposed at the downstream si de of
the water neter is a valve of a distribution pipe or of a stop cock. The
proportional pressure reducing valve 1 is housed in the interior of the
exit or entrance of the straight distribution pipe or is housed in the
interior of a _stF@?gm 1Bi PeldtherRnt FaagesHhaM ek tidt d heeral ¥ige vRIRGe the
structure housing the pressure reducing valve 1 in the interior of the exit
of the distird igdryi pi pe is the same as the structure housing it in the
exit ML of the water neter M a drawing thereof is omtted. A structure
housi ng the presBige Bedscingeralvaal wiewhalionigerliiore @2 e &G .arce of
the distribution pipe or the valve is shown in FIG 5, and, basically, is
formed in the safegmaAnds as semhieondln Weewi showinghe Bheéei vhegle tthe
entrance N1 of the water 16 device (distribution pipe or valve) N, an
annul ar st P Yraran N2 prefsistr ecba8CcLRI comt G tfow vAtERWOBKE| B3 hawFssh of
the val ve box 2 and which is used as a substitution of the retaining ring
21 provi dedTatthend rt§ToIE &rld 'gte 196l i &t orh®, Wake¥ Jrak®T at an i nner part

t hereof in a diapgeter-narrowed q?nner, and a retaining

- Bogs T SRR
e e e e e et e e
of the " ent FERELTE S50 BESGRUR ot TRethaci T ot ang 4e e biPEher S PR same
manner as %nteh%neiqltaet}q\égdog%v% ésq‘?éd%ﬂ\ge bé/f}"@%%mi@%rv&&i I_e 22 is led

to the outside 1s provi part o e enfrance , and a

seal i ng member GF?L?Ff let t&d QEfﬁgc(:fEi%gl% bepi {4 EHSwYﬁQlt 'agaéﬂ’hﬁ“@' fnbdel 1 the

interior of the entrance NI1. escription w e given of the

operation Qonvi® tIRRA t inGlo ¥ BSSdl € preushng VabdgcingccobdivRg tdit he
present invention. In the proportional pressure reducing valve 1, the

pi ston 3 | waslkamed ko ithailadedcting force in the primary-side direction
acting on the valve nenber 11 of the piston 3 can balance with a fluid
acting force (i.EBig.theipr adwsectdfora lpreissurshowiry va ngtateayhetriectthe
corresponds to the area S2 of the outlet 5, of the secondary pressure P2 on
t he side ofcomiventional one is opened.

Fig. 8 is a sectional view along line B-B of FIG. 6.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

An embodiment of the present invention will hereinafter
be described with reference to the drawings.

Reference character 1 designates an in-line type
proportional pressure reducing valve for use in waterworks,
which is interposed between a secondary side (exit) of a water

meter (not shown) to be equipped in each household of, for



17 hollow part 12 and the secondary pressure P2) in the secondary-si de
direction acting on the side of the hollow part 12 of the piston 3 by use
of a bore difference between the inlet 4 and the outlet 5. The acting force
inthe primary-side direction is the m of the product of the pressure
receiving area (corresponding to the area S1 of the inlet 4) of the primary
pressure of the valve nenber 11 and the prinmary pressure Pl, the product of
the pressure receiving area (corresponding to the area (S3-S1) of the

annul ar surface obtai ned by subtracting the pressure receiving area Sl of
the primary pressure fromthe whole area S3 of the valve nenber 11) of the
secondary pressure of the valve nenber 11 and the secondary pressure P2,
and a frictional resistance force a of the piston 3 based on the Uring
packi ngs léxamblkq, e c.hildidrise SHAPHrtn&3t Slan®Z+a =dSwhstraaf-theeeby Pz
= (S1P1+a) Z- (S3 S1) ) Therefore, the secondary pressure PZ is the one in
whi ch t he phistariypuiriessup Ep @l (netr eshimen) t 0 Thev g nop et isymd hegdrbg stire
pressure receiving area (S2- (S3-S1) ) , the pressure receiving area S1,
and the friredueialg vesvetlancerninsthty admrdsddrisa ivalystbey hehsirablfer in
di aneter than the outlet 5 as nmentioned above, the area S1 of the inlet 4
18 is smal BAA ghai SUed & awwest ithdhfutVakve g &), and, since the area
(S3-S1) of the annular surface_in the valve nenber 11 |s set (S3=S2)

dependi ng on the The eva Bie obo¥ne il @E‘aﬁedt %kgeéoﬁaéw BFesdhr énéﬁﬁ Be set

b h th S bore .di f th | et Th f th
sicﬁnﬁgf"y”%rvéié&?rgﬁ%& 2 G SRei LG BroorEREcpal be ABRECE s FAPBALAGe t ha'

valve scat 6081, LD8 BLODULLLOTE] PO SUASUELNG VA Y5 L s g 05ed

state, and, condary pressur

pressure b}2 Oﬂ%}yl% gegx g’g g?BBEc@%gbf'ch Qh"@&?fn of Nes¥aby8a Ug?[iell

| eaves t he val ve seat ene e primry pressure

primary-si @E, ehlitigd of Q:‘P{% t;,1tdre ssecondary side through the inlet 4, the
space 15, e water-flow port 19, and the hollow part 12. A detailed

description willThe € W8 Wix theddtoohaa Bhessuee BlibhdteraplnabBly in
t he val ve-opened state nentioned above. The pressure fluid that has fl owed

fromthe idheindidgpdthieorspate 18 ©f aabRSon MW b Grgribeegenerzathngnl i ne
of the piston 3, and the pressure fluid flowi ng al ong the generating |ine
of piston 3ckeewsrowuidetheiwatere filrdw tpdr at18hal@net Ipe rdmphdmar olfothew
since the water-flow port 19 is situated at the position (on the caved
surface 18pxBé&l oW the water metephéds yrgfon lgeldiagt 8nf8r anti-detaching

and hooking the union nut 7 is projected from the outer
periphery of the end 4a of the inlet 4 of the valve box 2. A
taper screw 9 to be screwed into a downstream tube is engraved
on the outer periphery of the end 5a of the outlet 5.

An annular packing 10 formed to come in contact with the
end face of the exit of the water meter is bonded to the end
face of the union collar 8.

The piston 3 is shaped like a cylinder and has a valve
member 11 used to open and close the inlet 4 by reaching and

leaving the valve seat 6 at one end thereof and a hollow part



19 Since the sectional area of the space 15 and the total area Sa of the
water-flow parts 19 are greater than the area S~ of the inlet 4, an area
where the pressure fluid passes snoothly can be secured. In addition, since
the total area Sa of the water-flow parts 19 is greater than the area
(Sb-Sa) of the caved surface 28 that excludes the total area Sa, and since
t he openi ng degree of the water-flow port 19 with respect to the caved
surface 18 is large, and since the water-flow ports 19 are arranged to be
adj acent to each other with narrow intervals L therebetween over the entire
peri phery of the caved surface 18, a flow that flows in the water--flow
ports 19 is greater than a flow stopped by the intervals L, and, as a
whol e, the flow of the pressure fluid that flows in the water-flow ports 19
is small i npressd edwess SRRy iING A tha @& Helrowndat ehlehati s¢an Bass
through the water-flow ports 19. In a conventional proportional pressure
reduci ng valsvesld dahdneifaftesty irefaediachett@ reoaveniiedn dortdlore 18) forhedt ot al
area Sx of the water-flow parts i is larger than the area Sz of the inlet

4, but the itroasulaseaniSkablytdenwe epafdtodnpone salviesbemal Iveri tchbrinkge area
-(Sy Sx) obtained by subtracting the total area Sx of the water-flow ports i
frorn the dre@rspigitighe afablarbyrdane oh a HEint wdekong el &f the p| ston
that has the width of the bore dianmeter of the water-flow part i

(i.e., surface bBt %éﬁealEe%ﬁaf@rméﬁgbﬁﬁde§ﬁthed3§ﬁ1Pf1ﬁé§ eér Fé@p@ﬁéh ng to

t he caved surface 18 in FTG 6) . ILn addition,_  sjince the interval
bet ween t heé "h§%§ iy WS I%erc}l’lt a5 Hr§"ll§1re§]ér ofh&Rer Rat HoR @h@nd

E;fgog}ignﬁqqﬁpg%gggggggt R RCACRNLCN R
hi gher than that jofy 4 %afeg dihal st gus d pethe thags;t'%tpa%ggseurand the

pressure | 08 FrRs pres OWS in
wat er - f | owfrz%toswh 1lv%r g8 e dehe. sJOE GO red gEGAELLpELAW rate
t hat passes throug the water-flow ports I cannot be secured than that in

the propor tl@'@ébr%@é@ﬂﬁ@nﬁe%l% &Qn‘@a-'s\f%p]ecpfarbBeb@EﬁééﬂttHé‘%rlt\ﬂé)BoxUn| i ke
the conventional valve a, the pressure fluid that has flowed in the

wat er - f | owzpemids th® 9 stein [39r gendietulty Hed driva tidrowihig i eatd018, of
(corresponding to the axial direction of the valve box 2 ) , and leads to

t he hol | owthar inl2tatd .af fdahegeandl arsiund wiadptctheoUtheénaxpakklingelé
Therefore, the flowi ng resistance of the pressure fluid becones snaller
than that iis previdedensi pnafechbdefaomFune heim dhdahe esdhiere ehldui(dpenhat
pass through the water-flow ports 19 and flowinto the interior of the

hol | ow par €ng2 ef ddteepa sttiovws wi T §il abeiendy’ sepaladal liyhiar efordraadnwitbk sl ope

that inclines toward the center of the piston 3
he inner wall of the valve box 2.

An annular caved surface 18 is formed in the peripheral
wall of the piston 3 that always faces the inner wall of the
valve box 2 through the space 15. In the caved surface 18, a
plurality of water-flow ports 19 (six ports in the figures),
each of which leads to the hollow part 12 of the piston 3 and
has the same diameter as the width of the caved surface 18,
are formed to be at an acute angle (approx. 60 degrees in the

figures) with respect to an axial line of the valve box 2, to



21 continuously fromthe exit of the water-flow port 19, i.e., a flow
simlar to a fluid snobothly running as if on the surface of a blade, and
the pressure fluids join together. Accordingly, the pressure fluids that do
not easily generate a negative pressurgg in j oining together and that have
a stable streamcan flow to the downstreamside. In contrast, in the
conventional valve a, the pressure fluids that flow fromthe water-fl ow
ports i to the hollow part f collide violently with each other and join

t oget her because the back of the valve nmenber a is flat along the
water-flow ports i. Accordingly, the pressure fluids generate a negative
pressure at the center of the back of the valve nenber a in joining
together. Therefore, a pressure loss in the flow of the pressure fluids

i ncreases, bandbl hguéltowierd tow 0t 1se Founatteam 8ithe nabhsy ihbervals
proportional pressure reducing valve 1 of the present invention is, as a
whol e, smalll eheirebptessur.e Thessothlpaessuse di s waher -tfiew alowe si 2 Sopened
than that in the conventional valve a, and can secure a stable flow rate.
When t he hyigr aett tockei grebbsed(34r2y) Wwaeer the ased, St ke frihst dnleti ¢,
sfeturned to the primary side in response to a rise in the secondary
pressure, aid tadea greetes ofa3de-Sdkbthanetiecnrrrybpbadsef &heegaled a

pr edet er mi ned pressure, 22 WHAT IS CLAIMED | S: 1. Aproportional pressure
reduci ng vARFECEr 1ds ObitR 1RgCe Pio BKE L TasiRds LhE: tgtéyh PAGR €&l O%alFR€ box
that has an inlet _and an outl et de5|%ned to be %geater in diapmeter. than the

inlet at eM@EerddPECPPTEFY.° oF oMy &1AF& hakea ]?)PgtBlﬁesqu FYIERfeed in
e ol g SO IR B YA TRDRL g S ORE AN schgge e
(see FIGS. 1 and 3).
In the piston 3, a substantially funnel~-shaped concave
part 20 that is connected to the exit 1%a of the water-flow
port 19 and that is inclined toward the center of the piston
3 is formed in the back of the valve member 11.
A retaining ring 21 for preventing the piston 3 (flange
17) from falling off is projected from the inner periphery of
the outlet 5 of the valve box 2. The stroke of the piston 3
corresponds to a distance where the flange 17 comes in contact
with the retaining ring 21. The diameter-narrowed portion 13
is set not to close the water-flow port 19 in this state (see
FIG. 2).
In the wvalve box 2, an airtight space between the
diameter-narrowed portion 13 and the flange 17 leads to the
outside through a vent hole 22 formed in the valve box 2, so

that the piston 3 can move smoothly.



opposite ends a space, whose sectional area is greater than an area of the
inlet, between a periphery on a side of the one end of the piston and an

i nner wall of the valve box; an annul ar caved surface fornmed in a

peri pheral wall of the piston facing HQ@ inner wall of the val ve box

t hrough the space; and a plurality of water-flow ports fornmed in the caved
surface, each of the water-flow ports |leading to the hollow part and having
the sane dianeter as a width of the caved surface, the water-fl ow ports
arranged to be at an acute angle with respect to an axial line, to be
slantingly toward the outlet, and to be with small intervals therebetween,;
wherein a total area of the water-flow ports is designed 23 to be greater
than the area of the inlet and to be greater than an area of the caved

surface excl udi nghthgféeenbnalencaf ehbediabat-hhovepeout sa skrudtire in
proportional pressure reducing valve according to Claim1l, wherein the

pi ston has whistihshandr@bd yt famak prasapedt ceduavagpalvd aried ndtertdoesdahck of
t he val ve nenber, the concave part being connected to an exit of the

wat er - f | owhpdmteeandHeeieng it apfertde twa ttelre medmtreencf  thiee dowstsdir.e a3\ STigke
proportional pressure reducing valve according to Claiml1l or Caim?2,
wherei n a Vst iBukion whing tHewevint anthere suuaiurg easalpsedoraed
correspond to a primary side and a secondary side, respectively, is housed
in an interSWih fhaintdRi indetadwererthetditlet STRE PRBpvRIVOMRDPX bt éXfur e
reduci ng val ve according to CJaim1 or Claim?2, wherein a valve box in

whi ch the iGAWEhRY G SRR tardscRELRar Y & i %5531%5%0%dﬁwmlsi de

a0, 2 SO 8 e SR Yoo B AT L L0 AL OIS g B
. AYe. A A?. é’s’ @ia%eédo‘ %nA%}ée 'i'?leCe%'oAfe o&e t'%ee %@(i%y I\ﬁy 'o'%y ‘t’%e water meter
M as shown in FIG. 4 or is placed in the interior of the water
device N arranged at the downstream side of the water meter
as shown in FIG. 5.
In this case, the valve box 2 excludes the union collar
8 and the taper screw 9, and is shaped like a right circular
cylinder in which the end 4a of the inlet 4 and the end 5a of
the outlet 5 are equal in outer diameter to each other.
The exit M1 of the water meter M that houses the
proportional pressure reducing valve 1 1s shaped like a
straight pipe slightly longer than the entire length of the
valve box 2. In the interior of the exit M1, an annular stepped
part M2 slightly smaller than the end 4a of the inlet 4 of the
valve box 2 is formed at an inner part thereof, and the end
4a of the inlet 4 of the valve box 2 is in contact with the

annular stepped part M2, and the retaining ring 21 for
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F109%% () - %%Qn 1&% algf&éh%%es %g%hggn[%he vent path M3 and the vent
hole 22 is fitted before and behind a vent-path hole M4.
The water device N disposed at the downstream side of
the water meter is a valve of a distribution pipe or of a stop
cock. The proportional pressure reducing valve 1 is housed in
the interior of the exit or entrance of the straight
distribution pipe or 1s housed in the interior of a
straight-pipe-like entrance provided in the valve.
Since the structure housing the pressure reducing valve
1 in the interior of the exit of the distribution pipe is the
same as the structure housing it in the exit M1 of the water
meter M, a drawing thereof is omitted. A structure housing the
pressure reducing valve 1 in the interior of the entrance of
the distribution pipe or the valve is shown in FIG. 5, and,
basically, is formed in the same manner as above.

In detail, in the interior of the entrance N1 of the water



)-\ dEYNC! 10%}| & ()- 10%}| & () -

1 10%1| & ()- @ 10%1] & ()- ! 10%| & () - 10%4] & () -\ | XdEYNC!

010%1| & ()- @ 10%1] & ()- 10%| & ()-Z

109 & ()-!110% & ()-!10% & () - GHI JLE%J 1 109G8 () - 10%G& ()- 104| 104
104|151 10% & ()- 3! 10%| & () - 1! 10%}| & () - FdEbC!

10968 () - 1096G& ()-! 1096G& () -

109G& ()- 3! 109%G& ()-S 109%G& () - @G\BCEbC! &10%} & () - & 10%}| & () - 10%} & () -
10G 10G

device (distribution pipe or valve) N, an annular stepped part
N2, which comes in contact with the outlet end 5a of the valve
box 2 and which is used as a substitution of the retaining ring
21 provided at the stroke end of the piston 3, is formed at
an inner part thereof in a diameter-narrowed manner, and a
retaining ring R for preventing the valve box 2 from falling
off while being in contact with the inlet end 4a is projected
from the inner periphery of the end on the side of the entrance
N1 corresponding to the inlet end 4a. Further, in the same
manner as mentioned above, a vent path N3 by which the vent
hole 22 is led to the outside is provided at the side part of
the entrance N1, and a sealing member G is fitted before and
behind the vent-path hole N4 in the interior of the entrance
N1.

Next, a description will be given of the operation of
the proportional pressure reducing valve 1 according to the
present invention.

In the proportional pressure reducing valve 1, the piston
3 is shaped so that an acting force in the primary-side
direction acting on the valve member 11 of the piston 3 can
balance with a fluid acting force (i.e., the product of a
pressure-receiving area, which corresponds to the area S, of

the outlet 5, of the secondary pressure P, on the side of the
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hollow part 12 and the secondary pressure P,) in the
secondary-side direction acting on the side of the hollow part
12 of the piston 3 by use of a bore difference between the inlet
4 and the outlet 5.

The acting force in the primary-side direction is the
sum of the product of the pressure receiving area
(corresponding to the area S; of the inlet 4) of the primary
pressure of the valve member 11 and the primary pressure P,,
the product of the pressure receiving area (corresponding to
the area (S,-S,) of the annular surface obtained by subtracting
the pressure receiving area S, of the primary pressure from
the whole area S; of the valve member 11) of the secondary
pressure of the valve member 11 and the secondary pressure P,,
and a frictional resistance force o of the piston 3 based on
the U-ring packings 14 and 16, etc.

That is, S$,P,;+(S,-S;)P,+a = S,P,, and thereby P,= (S5,P,+x)
/ (8,-(8;-8,))

Therefore, the secondary pressure P, is the one in which
the primary pressure P, is reduced to a value determined by
the pressure receiving area (S,-(S5;-S,)), the pressure
receiving area S,, and the frictional resistance ao.

Since the inlet 4 is set to be smaller in diameter than

the outlet 5 as mentioned above, the area S, of the inlet 4
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is smaller than the area S, of the outlet 5 (35,<S,), and, since
the area (S;-S;) of the annular surface in the valve member 11
is set (S,=8,) depending on the area S, of the inlet 4, the
secondary pressure can be set by changing the area S, (bore
diameter) of the inlet 4.

Therefore, when the secondary pressure is a
predetermined one, the valve member 11 reaches the valve seat
6, and the proportional pressure reducing valve 1 is in a closed
state, and, when the secondary pressure falls from the
predetermined pressure by opening a hydrant cock and using
water, the valve member 11 leaves the valve seat 6 and is opened
by the primary pressure, and a primary-side fluid flows to the
secondary side through the inlet 4, the space 15, thewater-flow
port 19, and the hollow part 12.

A detailed description will be given of the flow of a
pressure fluid (tap water) in the valve-opened state mentioned
above. The pressure fluid that has flowed from the inlet 4 to
the space 15 creates a flow along the generating line of the
piston 3, and the pressure fluid flowing along the generating
line of piston 3 flows into the water-flow port 19 along the
annular hollow since the water-flow port 19 is situated at the

position (on the caved surface 18) below the outer periphery

of the piston 3.
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(i.e., surface between alternate long and short dash lines
corresponding to the caved surface 18 in FIG. 6). In addition,
since the interval I, between the adjoining water-flow ports
i is larger than that in the proportional pressure reducing
valve 1 of the present invention, a flow rate of a fluid stopped
by the interval L, of the water-flow ports i is higher than
that of the fluid that flows in the water-flow ports i, and
the pressure loss in the flow of the pressure fluid that flows
in the water-flow ports 1 becomes large as a whole. Therefore,
a greater flow rate that passes through the water-flow ports
i cannot be secured than that in the proportional pressure
reducing valve 1 of the present invention.
Unlike the conventional valve a, the pressure fluid that
has flowed in the water-flow ports 19 is not perpendicular to
the flowing direction (corresponding to the axial direction
of the valve box 2), and leads to the hollow part 12 at an acute
angle with respect to the axial line. Therefore, the flowing
resistance of the pressure fluid becomes smaller than that in
the conventional valve a.
Further, the pressure fluids that pass through the
water-flow ports 19 and flow into the interior of the hollow

part 12 create a flow without being separated therefrom on the

slope that inclines toward the center of the piston 3
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continuously from the exit of the water-flow port 19, i.e.,
a flow similar to a fluid smoothly running as if on the surface
of ablade, and the pressure fluids join together. Accordingly,
the pressure fluids that do not easily generate a negative
pressure in joining together and that have a stable stream can
flow to the downstream side.

In contrast, in the conventional valve a, the pressure
fluids that flow from the water~-flow ports i to the hollow part
f collide violently with each other and join together because
the back of the valve member e is flat along the water-flow
ports i. Accordingly, the pressure fluids generate a negative
pressure at the center of the back of the valve member e in
joining together. Therefore, a pressure loss in the flow of
the pressure fluids increases, and the fluids flow to the
downstream side.

Thus, the proportional pressure reducing valve 1 of the
present invention is, as a whole, smaller in pressure loss of
pressure fluids when the valve is opened than that in the
conventional valve &, and can secure a stable flow rate.

When the hydrant cock is closed after water is used, the
piston 3 is returned to the primary side in response to a rise
in the secondary pressure, and the valve is closed when the

secondary pressure reaches a predetermined pressure.



"109%Z& ()-9!109%Z& () - %[ h\ h] h"hahiik_@

101 37 1 109%&' ()-!99!10%&' ()-99!109%& ()-910%&' ()- 10Z 10Z

10zZI f5' 1 109%&Z&' () - kl ynmen{ mmmrSl 1&10% |/ | & ()-& 109%4| & ()- 10%t| & ()- 10
10 10!+ 3 110%& ()-!H 37! 109%& ( Rz%nndEr S1 ! &10%! 10%4| & () -

f10%4| & ()-f10%t| & () - 10%4|&f() 10% ()-10%t| & ()-n"o0of ooopdEr S1 ! &10%
$10%1| & ()-"10%4 & ()- !'10%| & ()- 109%4| & (

10%| & ()-& 10%4| & () -pl pTppgqqgqgdYNC ! &10% 104|

WHAT IS CLAIMED IS:
1. Aproportional pressure reducingvalve for use inwaterworks,
comprising:

a cylindrical valve box that has an inlet and an outlet
designed to be greater in diameter than the inlet at ends,
respectively, of the valve box;

a piston slidably fitted in the valve box, the piston
having a valve member used to open and close the inlet at one
end and having a hollow part opened toward the outlet at an
opposite end;

a space, whose sectional area is greater than an area
of the inlet, between a periphery on a side of the one end of
the piston and an inner wall of the wvalve box;

an annular caved surface formed in a peripheral wall of
the piston facing the inner wall of the valve box through the
space; and

a plurality of water-flow ports formed in the caved
surface, each of the water-flow ports leading to the hollow
part and having the same diameter as awidth of the caved surface,
the water-flow ports arranged to be at an acute angle with
respect to an axial line, to be slantingly toward the outlet,
and to be with small intervals therebetween;

wherein a total area of the water-flow ports is designed
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. an area of the caved surface excluding the total area of the
water-flow ports.

2. The proportional pressure reducing valve according to Claim
1, wherein the pistonhas a substantially funnel~shaped concave
part formed at the back of the valve member, the concave part
being connected to an exit of the water-flow port and being
tapered to the center of the piston.

3. The proportional pressure reducing valve according to Claim
1l or Claim 2, wherein a valve box in which the inlet and the
outlet are caused to correspond to a primary side and a
secondary side, respectively, is housed in an interior of an
exit of a water meter.

4, The proportional pressure reducing valve according to Claim
1l or Claim 2, wherein a valve box in which the inlet and the
outlet are caused to correspond to a primary side and a

secondary side, respectively, is housed in an interior of a

water device disposed at a secondary side of a water meter.



