1 MN FLOW VALVE BACKGROUND OF THE I NVENTION 1. FIELD OF THE | NVENTI ON The
present invention relates to a mniflow valve which is disposed in a
mniflow line that serves to ensure a mninum flowate for protecting a
punp feeding a liquid under pressure. This application is based on Japanese
Pat ent Application No. 2007-106369, the content of which is incorporated
herein by reference. 2. DESCRI PTI ON OFIRELATED ART Punps such as a
centrifugal punp are often used in order to feed water or the like liquid
under pressure. If, in a case WeINLELQY 6dt\& m ned di scharge flowate
cannot be ensured, for exanple, in a case where the discharge side of the
punp is closed up, the punp is continued to run as it is, there will occur
the drawback that the liquid circulates wthin the punp to undergo an

abnormal tenperature rise-ghﬂKG@b@ﬁb be ayel dxgergh randr anwback, a mniflow

line is laid between the discharge side and suction side of the punp. The
nlnlf|0m/|l f #ﬁk@ ypass pi pe which connects the discharge
si de and 3ugﬁﬁgﬁ)gﬁngﬁ@$ %gﬁﬁﬁf and a mniflow valve which is disposed
in the bypass %’ OmMng to 2
The present invention relates to a miniflow valve which
is disposed in a miniflow line that serves to ensure a minimum
flowrate for protecting a pump feeding a liquid under
pressure.
This application is based on Japanese Patent Application

No. 2007-106369, the content of which is incorporated herein

by reference.

2. DESCRIPTION OF RELATED ART

Pumps such as a centrifugal pump are often used in order
to feed water or the like liquid under pressure. If, in a
case where a predetermined discharge flowrate cannot be
ensured, for example, in a case where the discharge side of
the pump is closed up, the pump is continued to run as it is,
there will occur the drawback that the ligquid circulates
within the pump to undergo an abnormal temperature rise. In
order to avoid such a drawback, a miniflow line is laid
between the discharge side and suction side of the pump. The
miniflow line is configured of a bypass pipe which connects
the discharge side and suction side of the pump, and a

miniflow valve which is disposed in the bypass pipe. Owing to



the laying of such a mniflowline, in the case where a flowate on the

di scharge side of the punp has becone the predeterm ned flowate or |ess,
the mniflow valve is opened to bypass the liquid fromthe discharge side
onto the suction side of the punp, whereby a minimumflowate (mniflow)
f-or punp protection is ensured. An apparatus which applies such a mniflow
line is a control device for a mninmuneflowate bypass valve as stated in
Japanese Unexam ned Patent Application, Publication No. Hei 7-208346

(hereinather 169figgr ed kacasa"Mahefil olocurent id" theThasei phewer &l owrate
bypass val ve disclosed in the docunent is controlled by a control circuit
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i nclude the control circuit which perforns the calcul ation by obtaining the
output §Pgh¥Pasf the ﬂﬂﬁﬂﬁgtérﬁﬁtég? eischprgrefare, onke t&ENFUGELNI on of
t he apparatus becones conplicated due to signal wiring, etc., and reduction
in the cesdet hér ébk psmphawpereby Besiidésumi filawcase Whéne filbw)adpar atus is
enpl oyed for a conparatively large-scale plant, it is sufficiently payable
i n spitepahpt peotBtraductikoBneliredch a control circuit, but in an

installation which adopts a snall-sized

An apparatus which applies such a miniflow line is a
control device for a minimum-flowrate bypass valve as stated
in Japanese Unexamined Patent Application, Publication No. Hei
7-208346 (hereinafter referred to as “Patent Document 17).

The minimum-flowrate bypass valve disclosed in the document is
controlled by a control circuit which performs a calculation
by obtaining the output signal of a flowrate meter disposed or
the discharge side of the pump and the output signal of the
drive current of a motor for driving the pump.

The control device for the minimum~flowrate bypass valve
as stated in Patent Document 1 needs to include the control
circuit which performs the calculation by obtaining the output
signal of the flowrate meter, etc. Therefore, the
configuration of the apparatus becomes complicated due to
signal wiring, etc., and reduction in the cost thereof is
hampered. Besides, in a case where the apparatus is employed
for a comparatively large-scale plant, it is sufficiently

payable in spite of the introduction of such a control

circuit, but in an installation which adopts a small-sized
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always bypass a partial flowrate irrespective of the discharge
flowrate of the pump has been adopted as the miniflow line
which does not include any electrical control device. With
the configuration, however, the wasteful flowrate is always
kept flowing through the bypass line even at the time of
rating, so that a running cost increases. Further, a pump
having a rated flowrate in which the bypass flowrate is added
is inevitably selected, and a small pump cannot be selected,
so that an installation cost increases.

On the other hand, it is considered to adopt a safety
valve or an automatic pressure regulation valve which operates
at or above a predetermined discharge pressure, instead of the
orifice disposed in the miniflow line. Since, however, the
safety valve or the automatic pressure regulation valve is
configured so as to be opened directly by the discharge
pressure of the liquid, a valve opening timing cannot be set
at a high precision. In accordance with, for example, JIS

(Japanese Industrial Standard) concerning safety valves, a

precision of within 5% is stipulated, but it is

S



precision of wwthin 5%is stipulated, but it is 9 wunsatisfactory as the
precision required of the mniflow valve. The reasons therefor wll be
described with reference to FIG 6. The figure is a graph show ng the
characteristic of a typical centrifugal punp, and the axis of abscissas
represents a flowate Q (nB/h), while the axis of ordinates represents a
head H (m As shown in the figure, the ¢£haracteristic of the centrifugal
punp becones a curve in a shape lying down, and especially at a snall

fl ow at euntheishasgerof ashehbepdetssisnakbquersdsothaheohihhelbivowr at e.
Accordingly, the set opening degree of the mniflow valve needs to be set

at the yppeE. mepdida 580 Ofefdio MM 11 QW Vad V&r 1P @TWeEn théf et difce
mniflow val ve may be reliably opened at a head HL corresponding to a

nininun1{$o?$§te6Cﬁ for punp protection. Then, at the | ower naxi mum error
of the mni w val ve, the set opening degree corresponds to a flowate @
being much Ilarger than the mininumflowate QL, and the mniflqow valve is
opened at theTR&r§edvrewiate gparbofbeyiidt the charpatedistiAnPhg@poi nt of
the centrifugal punp is inevitably set at a flowate @B |larger than the

fl ow at etyPicéh oeherifwgds, punpa ahdatheBashal bérabhahsaaheadprHRseThsat i s,
there is the problem that the rated running point is inevitably set at the
| ow heada fhowhetsi Qi fhdMmvalwieli d tloav Rt eciGf rdinates represents a

head H (m). As shown in the figure, the characteristic of the
centrifugal pump becomes a curve in a shape lying down, and
especially at a small flowrate, the change of the head is
small versus that of the flowrate. Accordingly, the set
opening degree of the miniflow valve needs to be set at the
upper maximum error of the miniflow valve in order that the
miniflow valve may be reliably opened at a head HI1
corresponding to a minimum flowrate Q1 for pump protection.
Then, at the lower maximum error of the miniflow valve, the
set opening degree corresponds to a flowrate Q2 being much
larger than the minimum flowrate Ql, and the miniflow valve is
opened at the large flowrate Q2. Consequently, the rated
running point of the centrifugal pump is inevitably set at a
flowrate Q3 larger than the flowrate Q2, in other words, at a
head H3 smaller than a head H2. That is, there is the problem
that the rated running point is inevitably set at the low head
in the miniflow valve of low precision.

Further, the safety valve or the automatic pressure

regulation valve is opened by only the discharge side pressure



Further, the safety valve or the automatic pressure regulation valve is
opened by only the discharge side pressure 5 of the punp. Therefore, in a
case where the pressure of the discharge side of the punp has fluctuated
greatly for any reason, there is anticipated the drawback that the mnifl ow
valve will be unintentionally opened. BRI EF SUMVARY OF THE | NVENTI ON The
present invention has been made in viewbof such circunstances, and it has
for its object to provide a miniflow valve which has a sinple configuration
and whi chfcahebpunpenethemmfiore osenl atcasdiwepe echaipnessarerdérthe sol ve
the problens, the mniflow valve of the invention adopts nmeans to be stated
bel ow. Thesth¥egti endpr e¥i dee pufibnhbkowlvakvated glheks1gi spesady in a
bypass pipe that is connected between a discharge side and a suction side

of a mai PeBEBﬁ,V"E\Aﬁé?eaiﬁiegglitq%?‘ﬁgtléﬂd%e RE-&wBECk giégﬁ RUBP g hi¢4Lat es, and

whi ch is opened en a t he punp has excee a predeterm ned val ue,

thereby to retuig he ILﬁﬁid tronh;he di scharge side onto the suction side

t hr ough Yﬂ%VSyBé %Fp&?l SPEaPﬂa prPSPe alve which is opened and cl osed

on the basis of a differential pressure between a discharge side pressure

and a suction side pressure of the liquid, and a main valve which is opened

and closed in accordance with opening and cl osing operations of the pilot
BRIEF SUMMARY OF THE INVENTION

The present invention has been made in view of such
circumstances, and it has for its object to provide a miniflow
valve which has a simple configuration and which can be opened
and closed at a high precision.

In order to solve the problems, the miniflow valve of the
invention adopts means to be stated below.

The invention provides a miniflow valve which is disposed
in a bypass pipe that is connected between a discharge side
and a suction side of a main pipe where a liquid fed under
pressure by a pump circulates, and which is opened when a heac
of the pump has exceeded a predetermined value, thereby to
return the liquid from the discharge side onto the suction
side through the bypass pipe, including a pilot wvalve which is
opened and closed on the basis of a differential pressure
between a discharge side pressure and a suction side pressure
of the liquid, and a main valve which is opened and closed in
accordance with opening and closing operations of the pilot
valve.

The opening and closure of the main valve are determined



val ve. The opening and closure of the main valve are determned 6 by the
pil ot valve which is opened and closed by the differential pressure between
t he di scharge side pressure and suction side pressure of the liquid, so
that the differential pressure at which the mniflow val ve works can be
adjusted at a high precision. Accordingly, the precision can be nade

remar kably higher as conpared with thaté6of a safety valve or an autonmatic
pressure regul ation valve which is directly driven by the pressure of the
i quid dbgchaegpdlébtrotmibhe phiph it bpeaksoanbl obedetiobgdohe a configuration
in which the pilot valve includes a diaphragmthat is deforned when the

d'fferenahﬁkePEﬁﬁ§HEGFB@§sﬁ%@egggdebﬂetHéeQQE@hﬁkﬂgdsYaEuﬁres@ﬁgéegﬁdthe
I|qU|d is caused to ow onto a side of the nain "valve; and the main val ve

|5 Openeduly;8,PLEASULELOL EhCo! LAUT3:LEdabY cEhendi aphLagy Lot Bis mmnner
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pressure of the liquid led by the di aphragm whereby the mniflow valve
oper at esabfighspreciaianpechaptcdi ngthenthe meeotw oyl gandpe ehaderic control
need not be perforned using an output signal froma flowate sensor or a
pressurersmaskbbly higher as compared with that of a safety valve or

an automatic pressure regulation valve which is directly
driven by the pressure of the liquid discharged from the pump.

It is also allowed to adopt a configuration in which the
pilot valve includes a diaphragm that is deformed when the
differential pressure has exceeded the predetermined value,
whereby the liquid is caused to flow onto a side of the main
valve; and the main valve is opened by a pressure of the
liquid led by the diaphragm.

In this manner, in addition to the pilot wvalve including
the diaphragm which is deformed by the differential pressure
and which leads the liquid onto the side of the main wvalve,
the main valve is configured so as to be opened by the
pressure of the liquid led by the diaphragm, whereby the
miniflow valve operates by itself in a mechanical scheme.
Accordingly, an electric control need not be performed using
an output signal from a flowrate sensor or a pressure sensor,
so that the miniflow valve can be provided inexpensively with
the simple configuration.

The pilot valve and the main valve may well be arranged



so that the mniflow val ve can be provided i nexpensively with the sinple
configuration. The pilot valve and the main valve may well be arranged 7 in
a comon housing. The mniflow val ve can be configured into a conpact
structure by arranging the pilot valve and the nmain valve in the comon
housing in this manner. The m niflow val ve of the invention may well include
a diaphragmreceiver piece which abuts’on one side of the diaphragm
wherein the di aphragmreceiver piece is urged onto the side of the

di aphr agimby aomebashousiregber. In this case, the diaphragmreceiver piece
is urged onto the side of the diaphragmby the el astic nenber, whereby the

differential @h@sﬁyﬁ@f@bwmba@betBgndbapabﬁgﬂgﬁpéaaiﬁeocancbﬁpaéet
Incidentally, a coiled spring, for exanple, can be enployed as the elastic

menber. Ipe,n Hké'Bg%X?kXﬁg? t?ﬁen§n§8£ 9814 Jusgagﬁéeﬁ%%ﬁdv%ﬂvetﬁﬁt an

urgi ng force aséed dtie s a y altering an

|nstalla£$on Iengt of the elag ic nenber. . By way of exanple, the
i nstal | at7Bncpo% Pj BRUSEREhED %FFnBa?EEErver whi ch receives one end of the
coiled spring being the elastic nenber is altered by an_adjustnment screw or

the like, wheFepyminéfingtapluei 8h FeAgiAvVentine ®ayi ¥aldpinAdudean be
altered. The urging force based on the elastic nenber
diaphragm receiver piece which abuts on one side of the

diaphragm; wherein the diaphragm receiver piece is urged onto
the side of the diaphragm by an elastic member.

In this case, the diaphragm receiver piece is urged onto
the side of the diaphragm by the elastic member, whereby the
differential pressure at which the diaphragm operates can be
set. Incidentally, a coiled spring, for example, can be
employed as the elastic member.

The miniflow valve of the invention is characterized in
that an urging force based on the elastic member is adjustable
by altering an installation length of the elastic member.

. By way of example, the installation position of the
spring receiver which receives one end of the coiled spring
being the elastic member is altered by an adjustment screw or
the like, whereby the installation length of the coiled spring
can be altered. The urging force based on the elastic member
is made adjustable by altering the installation length of the
elastic member in this way, so that the working differential
pressure of the pilot valve can be finely adjusted.

In the miniflow valve of the invention, the elastic



is made adjustable by altering the installation Iength of the elastic
nenber in this way, so that the working differential pressure of the pil ot
val ve can be finely adjusted. In the mniflow valve of the invention, the
el astic 8 nenber may wel|l be repl aceable. The elastic nmenber is nade

rrepl aceabl e, whereby it can be altered to an elastic nenber having a
different elastic force. Thus, the forge urging the diaphragmcan be
altered, so that the differential pressure at which the pilot valve works
can be mehben Ray dellabgerepheaceibilkl.ow val ve of the invention may well
adopt a wafer connection structure in which the mniflow valve proper is

connected wi t ROkt cShdRBehehd Rudb! 2BgeSCEABLAM Ghedkbposed chi b@e
bypass pipe. Omng to the adoptlon of the wafer connection in which the
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W t hout de endi n pon the  rati e flan es. of the bypass .
Mor eover TREPncEl goﬁFﬁlFFgﬁpgaFgg EFBBBFaH@eH ﬂopebéﬁtFSFHedsﬁlghthe
fl anges, the wei ght thereof can be decreased, and the nminiflow valve can be
provi dedthﬂesipéﬁgireétyalFnrteﬁérlreu att Weighntheomi yaltvEadiet Werkeyeani on,
| iquid- touching parts may well be nmade of stainless steel.
be set in a wide range.

The miniflow valve of the invention may well adopt a
wafer connection structure in which the miniflow valve proper
is connected with both its sides held by flanges that are
disposed in the bypass pipe.

Owing to the adoption of the wafer connection in which
the miniflow valve proper is connected in the state where both
its sides are held by the flanges of the bypass pipe, the
miniflow valve can be connected without depending upon the
rating of the flanges of the bypass pipe.

Moreover, since the miniflow valve proper need not be
formed with the flanges, the weight thereof can be decreased,
and the miniflow valve can be provided inexpensively.

Further, in the miniflow valve of the invention, liquid-
touching parts may well be made of stainless steel.

Since the liquid-touching parts are made of the stainless
steel in this manner, the miniflow valve can be employed
without depending upon the sort of the liquid.

In accordance with the present invention, the opening and

closure of the main valve are determined by the pilot valve



Since the liquid-touching parts are nade of the stainless steel in this
manner, the mniflow val ve can be enployed w thout dependi ng upon the sort
of the liquid. In accordance with the present invention, the opening and
closure of the main valve are determned by the pilot valve 9 which is
opened and closed by the differential pressure between the discharge side
pressure and suction side pressure of fhe liquid, so that the mniflow

val ve whose opening and closure are controllable at a high precision can be
provi dedwhBehi desppenetihandneépsiednbyt hepdidif evahve ailnplredisnget he

di aphragm which is defornmed by the differential pressure and which |eads

the Iiqubdtpeea the sidenakgkheinei preakvieel snqadepitedn andet pec@uReval ve
is configured so as to be opened by the pressure of the liquid Ied by the
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schene, e n1n| | ow valve can be I nex wth the
sinpl e co guratlon B@IEE DE%FR %T Cﬁ THE SEVERAL VWEMB %HI DRAW NGS
FIG 1 |§ EReREEi EOBIFERLRGRENG aﬁgﬁg Ba55y 108 GiPPnRt PERVWTEEh a
m ni fl ow val ve according to an enbodi nent of the present invention_is
di sposed; FI GBegifssa fiRoftheviidfeshéning taenPailPltoNaddey dngdddidionghet o an
enbodi nent of the invention; FIG 3 is a vertical sectional view show ng the
val ve diaphragm which is deformed by the differential pressure and

which leads the liquid onto the side of the main valve is

adopted, and the main valve is configured so as to be opened

by the pressure of the liquid led by the diaphragm, whereby

the miniflow valve operates by itself in the mechanical

scheme, so that the miniflow valve can be provided

inexpensively with the simple configuration.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

FIG. 1 is a schematic view showing a water supply
equipment in which a miniflow valve according to an embodiment
of the present invention is disposed;

FIG. 2 is a front view showing a miniflow valve according
to an embodiment of the invention;

FIG. 3 is a vertical sectional view showing the valve
closure mode of the miniflow valve in FIG. 2;

FIG. 4 is a vertical sectional view showing the valve
opening mode of the miniflow valve in FIG. 2;

FIG. 5 is a vertical sectional view showing the wafer

connection of the miniflow valve in FIG. 2; and



cl osure node of the mniflowvalve in FIG 2; FIG 4 is a vertical sectional
vi ew show ng the valve opening node of the mniflowvalve in FIG 2; FIG 5
is a vertical sectional view showi ng the wafer connection of the mniflow
valve in FIG 2; and 10 FIG 6 is a graph showing the characteristic of a
centrifugal punp. DETAI LED DESCRI PTI ON OF THE | NVENTI ON Now, enbodi nents
according to the present invention wlIl0 be described with reference to the
drawings. FIG 1 shows the schematic configuration of a water supply

equi pnent 3 i AIGhi 6hia & grBpbwshakyeglthecohdragtepisbmne efibedi nent of the
invention is disposed. The water supply equi pnent 3 includes a feed water
tank 5 tenvhicehgwatpampa liquid) is stored, a feed water pipe (main pipe)
7 which is extended fromthe feed water tank 5 to a feed water destination
(not shown), and a centrifugal punp 9 which is disposed in the feed water
pi pe 7, and which punps up the water in the feed water tank 5 so as to feed

t he water under pref§$§§%£§§a%€%¢ﬁfP{fﬁgt@ftﬁ% dgﬁ&éﬁ?iéﬁn: The centri fugal

punp 9 is driven to ive OWN. m ni fl ow pi pe

(bypass pipe) 10 is disposed between the feed water Eipe 7 on the discharge
side of the C@ﬂyrigmaaﬁlments according to the present invention will

be described with reference to the drawings.

FIG. 1 shows the schematic configuration of a water
supply equipment 3 in which a miniflow valve 1 according to
one embodiment of the invention is disposed.

The water supply equipment 3 includes a feed water tank 5
in which water (a liquid) is stored, a feed water pipe (main
pipe) 7 which is extended from the feed water tank 5 to a feed
water destination (not shown), and a centrifugal pump 9 which
is disposed in the feed water pipe 7, and which pumps up the
water in the feed water tank 5 so as to feed the water under
pressure toward the feed water destination.

The centrifugal pump 9 is driven to rotate by a drive
motor not shown.

A miniflow pipe (bypass pipe) 10 is disposed between the
feed water pipe 7 on the discharge side of the centrifugal
pump 9 and the feed water tank 5. The miniflow valve 1 is
disposed in the miniflow pipe 10.

The miniflow valve 1 includes a pilot valve portion 12,
and a main valve portion 14. A discharge fluid introduction

pipe 16 for leading the liquid on the discharge side of the



punp 9 and the feed water tank 5. The miniflow valve 1 is disposed in the
mniflow pipe 10. The mniflow valve 1 includes a pilot valve portion 12,
and a main valve portion 14. A discharge fluid introduction pipe 16 for

| eading the liquid on the discharge side of the 11 centrifugal punp 9, and
a suction fluid introduction pipe 18 for leading a fluid on the suction
side of the centrifugal punp 9, are cédnected to the pilot valve portion
12. The valve of the pilot valve portion 12 is opened or closed on the
basi s of cemer #figetl epinpl Opresduresettioe fluidsinbdoduehionheripat t8ducti on
pi pes 16 and 18, and the valve of the main valve portion 14 is opened or

cl osed cHorespadinngiyflBydtbe thy, suchibhGside dvhetbel oéntvalvegpdrtion 12
and main valve portion 14 of the miniflow valve 1 are separately shown.

However, puhpi 8, i b dstbahestE@SPecthy¥ept UBEt yaNGei PorBEsh- Lbke frashion, and
the pilot valve portion 12 and main valve portion 14 are configured of a

i . , . ' ¢ . Lo

valve ) TEYThole a8 GXRLEIRSEL1BRPLs Byl Shhel Bl Ehe B B e o
alve 1 are, sho in F . 3 _and 4. Beside G 0 t.h al cl osure

hode of BRSLR N1 FBR GutCEF et AL | BERFEALH SRohEet RLULARveetobERR b Rde. of
the mniflow valve 1. As shown in any of FIGS. 2 through 4, the mniflow
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portion 14 is opened or closed correspondingly. By the way,
in FIG. 1, the pilot valve portion 12 and main valve portion
14 of the miniflow valve 1 are separately shown. However,
this illustrates respective functions in model-like fashion,
and the pilot valve portion 12 and main valve portion 14 are
configured of a unitary housing as will be explained later.

A front view of the miniflow valve 1 is shown in FIG. 2,
and vertical sectional views of the miniflow valve 1 are shown
in FIGS. 3 and 4. Besides, FIG. 3 shows the valve closure
mode of the miniflow valve 1, while FIG. 4 shows the valve
opening mode of the miniflow valve 1.

As shown in any of FIGS. 2 through 4, the miniflow valve
1 includes the main valve portion 14 which is connected to the
miniflow pipe 10, and the pilot valve portion 12 which is
connected over the main valve portion 14.

As shown in FIG. 3, a main-valve-portion body (housing)
19 which forms the external shape of the main valve portion 14
is provided with an inlet portion 20 into which the water

flows from the miniflow pipe 10, and an outlet portion 22 from



m ni fl ow pi pe 10, and the pilot valve portion 12 which is connected over
tthe main val ve portion 14. As shown in FIG 3, a nain-val ve-portion body
(housing) 19 which forns the external shape of the main valve portion 14
is provided with an inlet portion 20 into which the water flows fromthe

m ni fl ow pi pe 10, and an outlet portion 22 from12 which the water flows
out into the mniflow pipe 10. The inllé& portion 20 and the outlet portion
22 are disposed in a state where they are juxtaposed in a horizontal
directi omhioh Eh& wdteThélpwkevupoinitontRe nsnfdtewdpwbehlén i Bhet chanber
20a, while the outlet portion 22 is forned with an outlet chanber 22a.

| nci dent ahl gt pbrtsoho2beandt edet batleitnpeachonf 22FaES. d3spnded, ihhe inl et
portion 20 and the outlet portion 22 are respectively shown on a |left side

and a r'QB&té'Qﬁerer€M6953E¥ 59xt99§§ean Bl G ndrikBnthe BRi-B-¥abyeiportion
body 19, a valve rod is afranged on a center axis orthogonal to t he

hori zont gl s diyf ectj on Iaf?w" SBe 4R 20LEL POLALON, 20, 2 Ehecould ehport ! on

22 are juxtaposed 5 xed” end of the
valve rod 24, while a main_valve nenber 28 is flxed to the Iomer end (the
ot her ené?aofW?ﬁéevéhﬁeoPB&e§4p°fﬁéoﬁl%?oh52§°F§e§rWéﬁBeén Ru&1fitst on
chanber 27 forned in the upper part of the main-val ve-portion body 19, so
as to behambgabPéain Imeidertrlivn bf ihetedrr erotaxd sthat, in each of

FIGS. 3 and 4, the inlet portion 20 and the outlet portion 22
are respectively shown on a left side and a right side,
reversely to those in FIG. 1.

In the main-valve-portion body 19, a valve rod 24 is
arranged on a center axis orthogonal to the horizontal
direction in which the inlet portion 20 and the outlet portion
22 are juxtaposed. A piston 26 is fixed to the upper end (one
end) of the wvalve rod 24, while a main valve member 28 is
fixed to the lower end (the other end) of the valve rod 24.

The piston 26 is arranged in a piston chamber 27 formed
in the upper part of the main-valve-portion body 19, so as to
be slidable in the direction of the center axis.

The main valve member 28 is in a bottomed cylindrical
shape, and it is arranged in a state where its bottom 28a
faces upward (onto the side of the valve rod 24). Part of the
main valve member 28 on the side of the recess 28b thereof is
accommodated in a recess 30a which is formed in the upper part
of a 1id 30 that is threadably engaged with the bottom 19a of

the main-valve-portion body 19. The main valve member 28



The main valve nenber 28 is in a bottomed cylindrical shape, and it is
arranged in a state where its bottom 28a faces upward (onto the side of the
valve rod 24) . Part of the main valve nenber 28 on the side of the recess
28b thereof is accommopdated in a recess 30a which is fornmed in the upper
part of alid 30 that is threadably engaged with the bottom 19a of the

mai n-val ve-portion body 19. The main val¥de nenber 28 13 reciprocates while
sliding relative to the inner surface of the recess 30a, inside the recess
30a of theclipdod@teA whiile wilidénwgemredatipe ng 32d dnnefraiswedace afspace
which is defined by the recess 28b of the main valve nenber 28 and the

recess 3fe ebckle Biod,3@nsThe Waienrealwe- woEbRT Pl NGd320.S Aakkanged in a
state where it has the sane axis as that of the valve rod 24, and it urges

the nainv¥§§§eﬁs .?rségéﬂgw%@dﬁs Q%QBQn% ei%i%eﬁ%gckgghﬁ?EVQSr%%f%%%x%? t he

val ve sea I Spo ver the main val ve nenber on the si
val ve ro 24%. The val seat 34 is.in_a. bottoned lindrical shape, and it
is arran§dd R §e§F§Fe$%Rh8%et' smﬁépt3ﬁ9§fan?ﬁ§§§" mé?ﬁ%ﬁ%ﬁhrﬁﬁﬁﬁfhre 34b
is forned centrallﬁ_of t he bottom 34a of the valve seat 34, and the valve
rod 24 i $%2n&ér g tlAfod¢h t hleeapeihureldapnenher oppR1NENd2348 of the val ve
seat 34 is snugly fitted into a partition wall 36 which divides the inlet
chanber 20@zaageédt ha euslitette ehameert2?as Ahpl geald axicsf asi thaltatiforthe
apertures 34d are

valve rod 24, and it urges the main valve member 28 upwards

(onto the side of the valve rod 24).

A valve seat 34 is disposed over the main valve member 28

(on the side of the valve rod 24). The valve seat 34 is in a

bottomed cylindrical shape, and it is arranged in a state

where its bottom 34a faces upwards. An aperture 34b is formed

centrally of the bottom 34a of the valve seat 34, and the

valve rod 24 is inserted through the aperture 34b. The open

end 34c of the valve seat 34 is snugly fitted into a partition

wall 36 which divides the inlet chamber 20a and the outlet

chamber 22a. A plurality of circulation apertures 34d are

formed in the sidewall of the valve seat 34 on the side of the

bottom 34a thereof, so as to be spaced in the peripheral

direction of the sidewall, and the water flows through the

circulation apertures 34d. The end face of the main valve

member 28 on the side of the bottom 28a thereof comes into and

out of touch with the end face of the valve seat 34 on the

side of the open end 34c thereof. A state (in FIG. 3) where

the main valve member 28 comes into touch with the valve seat



formed in the sidewall of the valve seat 34 on the side of the bottom 34a
thereof, so as to be spaced in the peripheral direction of the sidewall,
and the water flows through the circulation apertures 34d. The end face of
the main valve nenber 28 on the side of the bottom 28a thereof cones into
and out of touch with the end face of the valve seat 34 on the side of the
open end 34c thereof. A state (in FIG 13 where the nain val ve nenber 28
cones into touch with the valve seat 14 34 is the valve closure state of

t he mi ni BRowsvaheevalvehelegyreassaseeofi fhEl Gindflanevelviee lnnivhergave
menber 28 cones out of touch with the valve seat 34 is the val ve opening
state. Thespatet (val ¥&éGpok)i ehei?2 hhe mbinexteéwpahesbape2Boroees ofuta fir st
pi | ot -val ve-portion body (housing) 40 which is |ocated on the side of the

mai n val ¥ peLkhoRiif, tﬁ@dv§l§6C9@gt @uI@% %ﬁéveameétbg@naagys&aQ@SIng) 42
which is connected to the first pilot-valve-portion body (housing) 40. The

st pilot-yglves part LaauRofy, 40cks 191 £a00ed-DELYERN NIBLN rornea.

valve-portlon pil ot -valve-portion

mai n-val ve-portion bo the first p t-val ve- rtion bhody 40 and the
Second- pbFot- G4FaE- BorbroN=budy PRz aPa” baAY: APPESiPBTedObyhach dral 1y o

bolts 44, Thus, the pilot valve portion 12 and the main valve portion 14

are unitéPFﬁ?edc@ﬁfFgﬁréédeAOéeﬁbﬁamaaBeﬁﬁéﬁé BOALRARI A sabst ansieaond t he

same axis
pilot-valve-portion body (housing) 42 which is connected to

the first pilot-valve-portion body (housing) 40. The first
pilot-valve-portion body 40 is arranged between the main-
valve-portion body 19 and the second pilot-valve-portion body
42. The main-valve-portion body 19, the first pilot-valve-
portion body 40 and the second pilot-valve-portion body 42 are
unitarily fixed by a plurality of bolts 44. Thus, the pilot
valve portion 12 and the main valve portion 14 are unitarily
configured.

A central aperture 40a having substantially the same axis
as that of the valve rod 24 is formed centrally of the first
pilot-valve-portion body 40. A discharge fluid introduction
chamber 40b which is divided by a protrusion 40c is formed
around the central aperture 40a. The upper end of the
protrusion 40c is abuttable on a diaphragm 41 to be explained
later. A discharge fluid led from the discharge fluid
introduction pipe 16 (refer to FIG. 2) is introduced into the
discharge fluid introduction chamber 40b through a discharge

fluid introduction port 40d.



as that of the valve rod 24 is forned centrally of the first

pi |l ot -val ve-portion body 40. A discharge fluid introduction chanber 40b
which is divided by a protrusion 40c is formed around the central aperture
40a. The upper end of the protrusion 40c is abuttable on a diaphragm4l to
be explained |later. A discharge fluid led fromthe discharge fluid

i ntroduction pipe 16 (refer to FIG 2) I3 introduced into the discharge
fluid introduction chanmber 40b through a discharge fluid introduction port
40d. 15 The féeoneécpinbopivaltvapyetpontbody bogdvhde aafsl ande apgiet P4z4

| ocated bel ow, and a cylindrical part 42b | ocated above. The |ower end of
t he fl angeapabvica42a pelolwheastdda eofyltiherikialspapit! dbbvalbveteadr aborwehody 40)
is provided with a convexity 42c, which is snugly fitted into a concavity

formed in th%h%pﬁ%&e?nﬁnefokh%héi&ibn@%‘%&rﬁah%%'R%Eikﬁ@ hody 43 tha
fit-engaging the convexity 42c of the flange part 42a and the first

pil ot-va - porti.on 40 1Lp.thi nner, .th ri pher.y.of. the di aphragm
3L s préSEss BAACH18ate, PPRG1oh BRSY ALVt Lrob SRd e HirFor
pi | ot -val ve-portion _body 40, A recess is.forned centrally of the |ower end
of the FPRNSSLSA A282a iRl &SdRURIAgMiteEs) vartopPecoigisY GOCaftbdat ed
in the recess. The diaphragmreceiver piece 49 reciprocates while sliding
reIativeiﬂotbﬁeupﬁﬁére@drpgcéthfiﬂﬁé Pddess Vel vien@onitdmge bpdt 442a. IThe
| ower surface of the

fit-engaging the convexity 42c of the flange part 42a and the

first pilot-valve-portion body 40 in this manner, the
periphery of the diaphragm 41 is pressed and fixed by the
flange part 42a and the first pilot-valve-portion body 40.

A recess is formed centrally of the lower end of the
flange part 42a, and a diaphragm receiver piece 49 is
accommodated in the recess. The diaphragm receiver piece 49
reciprocates while sliding relative to the inner surface of
the recess of the flange part 42a. The lower surface of the
diaphragm receiver piece 49 abuts on the diaphragm 41.

A suction fluid introduction chamber 42d is formed in the
second pilot-valve-portion body 42 located on the upper
surface side of the diaphragm receiver piece 49. A suction
fluid led from the suction fluid introduction pipe 18 (refer
to FIG. 2) is introduced into the suction fluid introduction
chamber 42d through a suction fluid introduction port 42e.

An upwardly protruding bulge 49a is formed centrally of
the diaphragm receiver piece 49. The bulge 49a is

accommodated in a central aperture 42f formed centrally of the



di aphragm recei ver piece 49 abuts on the diaphragm41. A suction fluid
i'ntroduction chanber 42d is forned in the second pilot-val ve-portion body
42 | ocated on the upper surface side of the diaphragmreceiver piece 49. A
suction fluid led fromthe suction fluid introduction pipe 18 (refer to
FIG 2) is introduced into the suction fluid introduction chanber 42d
through a suction fluid introduction pdﬁi 42e. An upwardly protruding bul ge
49a is forned centrally of the diaphragmreceiver piece 49. The bul ge 49a

is accofhBigteHarf 42eenfram Rpéprur A 42419orikd keriedlaly bhet hewes
flange part 42a, from below. A bulge 5l1a forned at the lower part of a

| ower sppang oécei Yewepi epeiby rscacvemmpdatedSilnist hecomnmbdaltedgpemt ure 42f,
from above, and the lower end surface of the bul ge 51a abuts on the upper

end surfeage ebnthel bpkgeudBaqof,t ieofli apbragnanaceheel opegcendd. An
adj ust ment coiled spring 53 having the sane axis as that of the di aphragm

recel ver sl eaecdg sl sraceargRdatedabichen exk pgg)bgale Rach 43R0k £t heesecond
ody

pi | ot - vaFve portlon ower part o he adj ustnent coil ed spring

53 is s or spring receiver .pi 51 while the upper
part of #ﬁg ?gg ESOlF@thgglng §§lVSr58§§8 by an upper spring
recei ver piece 55. An upwardl y protrudi ng bul ge 55a is formed at the upper
part of the upBef éB?FW@nFe€€F@§@ Epééég5§3 QﬁHlpﬂ 5het sapg axis as

that of the diaphragm receiver piece 49 is accommodated in the
cylindrical part 42b of the second pilot-valve-portion body
42. The lower part of the adjustment coiled spring 53 is
supported by the lower spring receiver piece 51, while the
upper part of the adjustment coiled spring 53 is supported by
an upper spring receiver piece 55.

An upwardly protruding bulge 55a is formed at the upper
part of the upper spring receiver piece 55, and it abuts on
the lower end of a regulation screw 57 located above. The
regulation screw 57 is threadably engaged with the central
part of an upper lid 59 which is threadably coupled to the
upper end of the cylindrical part 42b. The regulation screw
57 is turned to be advanced or retracted in the vertical
direction of the miniflow valve 1 relative to the upper 1lid
59, whereby the installation length of the adjustment coiled
spring 53 can be altered. The urging force of the adjustment
coiled spring 53 can be altered by altering the installation
length of the adjustment coiled spring 53 in this manner.

That is, it is possible to adjust the urging force which is



the I ower end of a regulation screw 57 | ocated above. The regulation screw
57 is threadably engaged with the central part of an upper lid 59 which is
t hreadably coupled to the wupper end of the cylindrical part 42b. The

regul ation screw 57 is turned to be advanced or retracted in the verti cal
direction of the mniflowvalve 1 relative to the upper lid 59, whereby the
installation length of the adjustnent doiled spring 53 can be altered. The
urging force of the adjustnment coiled spring 53 can be altered by altering
t he i nst akbasmohtefehgt hhef di hphadpnsédethrooghedheplonwgr58piranghi s nmanner.
That is, it is possible to adjust the urging force which is 17 transmtted
to the drapbiagm glethr oughst helllower tapr digphragri vecefiveeepitcas 4@l | as

t he di aphragm recei ver piece 49. Accordingly, the operating pressure of the

diaphfagﬂbéérdiﬂ%ﬁ?LYthEh§ﬁ$QEE&H% BEEE%&%EtB@|tHE?%%HEﬁrQBma4@i|0t val ve
can be finely adjusted. e adjuStnent coiled spring 53 can be replaced by

det achi ng_t he_ upper i .. Rt .adj caoil ed_. i be
altered 8m8§¥'hgangbgkggﬁféggﬁFrégﬁﬂﬁg B?%ggg%etﬁgr§b§l§§%g§géﬁgy%§ﬂter
the force urgin% t he di aphragm 41, so that the differential pressure at

whi ch t hBeptLBelvafdeusiBfks can be set in a wide range. The I|iquid-touching

parts of the above mniflow valve 1, such as the main-val ve-portion body
19, second pi Cbe-adjuetment coiled spring 53 can be replaced by

detaching the upper 1lid 59. Thus, the adjustment coiled
spring 53 can be altered to one having a different spring
force, thereby to greatly alter the force urging the diaphragm
41, so that the differential pressure at which the pilot wvalve
works can be set in a wide range.

The liquid-touching parts of the above miniflow valve 1,
such as the main-valve-portion body 19, second pilot-valve-
portion body 42, diaphragm 41, diaphragm receiver piece 49,
piston 26, main valve member 28 and valve seat 34, are made of
stainless steel. Thus, the miniflow valve 1 can be employed
without depending upon the sort of the liquid.

FIG. 5 shows a state where the miniflow valve 1 is wafer-
connected. As shown in the figure, the miniflow pipe 10 is
provided with two opposing flanges 10a, between which the
miniflow valve 1 is arranged. Concretely, in a state where a
flow passage in the miniflow pipe 10 and the flow passages of
the inlet portion 20 and outlet portion 22 of the miniflow
valve 1 are arranged so as to coincide, a plurality of long

bolts 60 are insertedly passed between both the opposing



portion body 42, diaphragm 41, diaphragmreceiver piece 49, piston 26, nmain
val ve nenber 28 and val ve seat 34, are nade of stainless steel. Thus, the
mniflow valve 1 can be enployed w thout dependi ng upon the sort of the
liquid. FIG 5 shows a state where the mniflow valve 1 is wafer- connected.
As shown in the figure, the mniflow pipe 10 is provided wth tw opposing
fl anges 10a, between which the ninifld® valve 1 is arranged. Concretely, in
a state where a flow passage in the mniflow pipe 10 and the fl ow passages
of the fhkagepoiironaRd &hevoatketipedt bynnResoblt BE eidist bpwosvdleve 1 are
arranged so as to coincide, a plurality of long bolts 60 are insertedly
passed beheeemnoboth the opposing 18 flanges 10a, and they are fixed by nuts
61 at ends opposite thereto. OmMng to the wafer connection in which the

Uinif'QM/Va!V©wi%gi%oCQﬂ@ewa@riQohh%c%&@heiwh@hﬁchtth% HthfQ%hM@%ﬂv@Dth
its sides in this manner, the mniflow valve 1 can be connected w thout

dependi ng ypo i t l.a of. .th hini 1 Lp . :Besi des,
si nce thg #?n?PF@%C§§PVEQ1%%§e§%ﬁ%F %ggigr%gdlnggEBt%g%ngﬁgggigtﬁg%height
of the mniflow valve 1 proper . can.be _decreased, .and the nminiflow valve 1
can be pPOUEdedn CHRpBRCRGEYy tHRORE LENERofBLaE] dnCaF Phe CRAPEE toihpl y
eqUIprrenEﬂithout depending upon the rating of the flanges of the

miniflow pipe 10.

Besides, since the miniflow valve 1 need not be formed
with the flanges, the weight of the miniflow valve 1 proper
can be decreased, and the miniflow valve 1 can be provided
inexpensively.

Next, the operation of the water supply equipment
employing the miniflow valve 1 of the above configuration will
be described.

As shown in FIG. 1, the water stored in the feed water
tank 5 is supplied toward the feed water destination through
the feed water pipe 7 by the centrifugal pump 9.

In a case where the head of the centrifugal pump 9 is the
set value of the miniflow valve 1 or less, that is, where the
differential pressure between the pressure of the discharge
fluid of the centrifugal pump 9 and the pressure of the
suction fluid thereof is a set differential pressure or below,
the miniflow valve 1 is kept closed, and the water does not
flow into the miniflow pipe 10. The differential pressure

between the pressure of the discharge fluid of the centrifugal



enploying the miniflow valve 1 of the above configuration will be
described. As shown in FIG 1, the water stored in the feed water tank 5 is
supplied toward the feed water destination through the feed water pipe 7 by
the centrifugal punp 9. In a case where the head of the centrifugal punp 9
is the set value of the miniflowvalve 1 or less, that is, where the
differential pressure between the pressiére of the discharge fluid of the
centrifugal punp 9 and the pressure of the suction fluid thereof is a set

di fferenPi@ap PreBdutheoprpesvnre ofheh@i ARELoanvalueditherrept 16l osed, and
the water does not flowinto the mniflow pipe 10. The differenti al

pr essur eobbefineénihhehpressatevellvehpodisohalgeofl thd nfintli¢owenbidivkugal 19
punp 9 and the pressure of the suction fluid thereof is obtained in the

pi | ot vakyempehti eNMuidsOohntiBE BtRi fkawryahvend dikenAnthe Fhuids which are
|l ed fromthe discharge fluid introduction pipe 16 and the suction fluid

i ntroduct ] jpe: 18 . [ e yipd_f th
i schar g F T arae S FoRLER o6 priethB FACFEd™ Shard HhsTarSohaPgR PRI d
introducg%on chanber 40b through the discharge fluid introduction port 40d.

The fluid " fromthe suction fluid introduction pipe 18 is led toward the

suction fluid introduction chanber 42d through the suction fluid
Concretely, as shown in FIG. 3, the fluid from the

discharge fluid introduction pipe 16 is led toward the
discharge fluid introduction chamber 40b through the discharge
fluid introduction port 40d. The fluid from the suction fluid
introduction pipe 18 is led toward the suction fluid
introduction chamber 42d through the suction fluid
introduction port 42e. On this occasion, an upward force
based on the pressure inside the discharge fluid introduction
chamber 40b acts on the diaphragm 41. On the other hand, the
resultant force of a downward force based on the pressure
inside the suction fluid introduction chamber 42d and a
downward force from the adjustment coiled spring 53 acts on
the diaphragm 41. 1In the case where the head of the
centrifugal pump 9 is the predetermined value or less, the
downward force acting on the diaphragm 41 overcomes the upward
force. Therefore, the diaphragm 41 is pressed downwards by
the diaphragm receiver piece 49 until it abuts on the upper
end of the protrusion 40c. That is, the pilot wvalve which is
configured of the diaphragm 41 and the protrusion 40c is

closed. In this case, the fluid inside the discharge fluid



i ntroduction port 42e. On this occasion, an upward force based on the
pressure inside the discharge fluid introduction chanber 40b acts on the
di aphragm 41. On the other hand, the resultant force of a downward force
based on the pressure inside the suction fluid introduction chanber 42d and
a downward force fromthe adjustment coiled spring 53 acts on the

di aphragm 41. In the case where the hed® of the centrifugal punmp 9 is the
predet erm ned val ue or less, the downward force acting on the diaphragm 41
over coneséntheduphard chamber ¥REr épgFenothélavaphragm 4hei pigitessed
downwards by the diaphragmreceiver piece 49 until it abuts on the upper
end of thkapbetr@3i thr4Qgh That cesfrifieapekotireakve, wandhhiescegonf i gured of
t he di aphragm 41 and the protrusion 40c is closed. In this case, the fluid

i nsi de t?@rgesﬁbéégﬁn§|ﬁhé B9stbAt peddelvhparabanber nd@b adeesnnet ifl ow t oward
the piston chanber t hrough the central aperture 40a, and hence, a force

pressi ng on no, t he
ot her ﬁ%g€?ﬁe§ﬁalﬁﬁggﬂ€e nen%érgggd {h$ﬁ§%} to %iai @%QP %gd | ower end)
of the v l.ve r ich th i ston i | xed, .and t in valve
nmenber 1§§d ngﬁBa R£$g§ S?dtﬁeQWﬁFn99§$v8§n%hﬁeyaéﬁﬁl hg 3%4 Ecordingl y,
t he naln val ve nmenber 28 cones into touch with the valve seat 34 and cl oses
up the frbiwcBasbageishal ERelst fdxgdi napHethhpeladRaifBeV 208 86&s 280t Sf | ow
toward the outl et

urged upwards by the main-valve-member spring 32.

Accordingly, the main valve member 28 comes into touch with
the valve seat 34 and closes up the flow passage, and the
fluid in the inlet chamber 20a does not flow toward the outlet
chamber 22a.

Next, a case where the head of the centrifugal pump 9 has
increased will be described.

If, in a case where the feed water destination has been
closed up, the running of the centrifugal pump 9 is continued
as it is, a flowrate will decrease, and the head of the
centrifugal pump 9 will increase. In addition, in a case
where the head of the centrifugal pump 9 has exceeded the set
value of the miniflow valve 1, that is, where the differential
pressure between the discharge fluid and suction fluid of the
centrifugal pump 9 has exceeded the set differential pressure,
the miniflow valve 1 is opened, the water is caused to flow
into the miniflow pipe 10 and is returned toward the feed
water tank 5. Thus, the minimum flowrate for protecting the

centrifugal pump 9 is ensured.



chanber 22a. Next, a case where the head of the centrifugal punp 9 has
i'ncreased wll be described. If, in a case where the feed water destination
has been closed up, the running of the centrifugal punp 9 is continued as
it is, aflowmwate will decrease, and the head of the centrifugal punp 9 wll
increase. In addition, in a case where the head of the centrifugal punp 9
has exceeded the set value of the mini¢fllow valve 1, that is, where the
differential pressure between the discharge fluid and suction fluid of the
centrifugal pOnptBihagcexseededthhemsni fHpWf BpdMei &l opeestaseas shetadni f | ow
valve 1 is opened, the water is caused to flow into the mniflow pipe 10
and is retlowed Aovetidvt hien fEBE. 4vatwiien attke Sieaddiuse cdes ni antgeym thow at e
for protecting the centrifugal punp 9 is ensured. 21 On this occasion, the

”i”if|0“?¥é£¥§ré 9petRtegidshakgbed1 Belown1A8ge80WAnkNthLGordsshen the head
beconmes lTarge, the pressure of "the discharge fluid enlarges, and the

pressur e, | 1aL de,Lhg; dhRebaroe, fLul dobroduel] onychabey od0p;ciges.  Thus,
a force pressing The iraphragm upwards Increases, and 1t “eventual |y
over cones, t he regultant force of thgadomnmard force hased on the pressure

i nsi de t hBUSucti bBATFFUPHESPAPPOHNEL FOAPRRAMBer L4BHWARESt ABCABAAREr d2PBr ce

fromthe adjustnent coiled spring 53 until the di aphragm 41 cones away
it eventually overcomes the resultant force of the downward

force based on the pressure inside the suction fluid
introduction chamber 42d and the downward force from the
adjustment coiled spring 53 until the diaphragm 41 comes away
from the upper end of the protrusion 40c. That is, the pilot
valve which is configured of the diaphragm 41 and the
protrusion 40c is opened. Then, the fluid in the discharge
fluid introduction chamber 40b flows into the piston chamber
27 through the central aperture 40a, and a force pressing the
piston 26 downwards is exerted on this piston 26. The force
pressing the piston 26 downwards owing to the pressure based
on the discharge fluid overcomes the force with which the
main-valve-member spring 32 presses the piston 26 upwards
through the main valve member 28 as well as the valve rod 24,
so that the piston 26 is pressed downwards. Thus, the main
valve member 28 comes away from the valve seat 34 and forms
the flow passage, so that the fluid in the inlet chamber 20a
flows into the outlet chamber 22a.

Besides, in a case where the head of the centrifugal pump

9 decreases to become less than the valve-opening set value of



fromthe upper end of the protrusion 40c. That is, the pilot valve which is
configured of the diaphragm 41 and the protrusion 40c is opened. Then, the
fluid in the discharge fluid introduction chanber 40b flows into the piston
chanmber 27 through the central aperture 40a, and a force pressing the

pi ston 26 downwards is exerted on this piston 26. The force pressing the

pi ston 26 downwards owing to the press@e based on the discharge fluid
overconmes the force with which the nain-valve-nenber spring 32 presses the
pi ston 26hapmand$lowhvallgh fhethmi npwakdefoeaobenc8ngsonetheadibbaregive rod
24, so that the piston 26 is pressed downwards. Thus, the main valve

menber 281 CpEBRSmawa¥mhl 0Byt BBa¥akue gerhwadtdardrter Mandt Reel Lewppasgage,
that the f|UId inthe inlet chanber 20a flows into the outlet chamber 22a

Besi des, 8%%%5? g@sgﬁukﬂewﬁﬁﬁdtBE F? SEEBhfggé'tpﬂH@s, ﬁ&cffé g§s to

becone Iess ve- openln ue 0 n1n| om1va ve 1,
t he upwar d & rce, n hr.a C IIer t han tg
downwar d*Fo Bg,géﬁﬁ ?ﬁged?éﬁﬁsaé Qﬂfugghgg F ?88€6Uéﬁ wirth PEREEBEEEr usi on
40c. Thus, the fluid in the discharge fluid introduction chanber 40b is
pr event edTOFr SAPVLBM A§tPntBet RéSpPEt 6haBRakbar BRreREBughet ReNEEALr al
aperture 40a, and hence, the force pressing the piston 26 downwards
weakens. apectndendPy, Bhd pesten 2Bei Soprespedssupwatts bystbe 26rce of the
mai n-val ve- nenber spring 32, and

downwards weakens. Accordingly, the piston 26 is pressed

upwards by the force of the main-valve-member spring 32, and

the main valve member 28 comes into touch with the valve seat

34, thereby to close the valve.

As described above, in accordance with the embodiments,
advantages to be stated below are attained.
A pilot valve is configured including a diaphragm 41

which is deformed by the differential pressure between the

discharge side pressure and suction side pressure of a

centrifugal pump 9, and the opening or closure of a main valve

member 28 is determined by the opening or closure of the pilot

valve, so that the differential pressure at which a miniflow

valve 1 works can be adjusted at a high precision.

Accordingly, the precision can be made remarkably higher than

that of a safety valve or an automatic pressure regulation

valve which is directly driven by the pressure of a fluid

discharged from the centrifugal pump 9.

Besides, the miniflow valve 1 in the embodiments is so

configured as to adopt the pilot valve including the diaphragm



the main val ve nenber 28 conmes into touch wth the valve seat 34, thereby
t'o close the valve. As described above, in accordance with the enbodi nents,
advantages to be stated below are attained. A pilot valve is configured
i,ncluding a diaphragm 41 which is defornmed by the differential pressure
bet ween the discharge side pressure and suction side pressure of a
centrifugal punp 9, and the opening or 2 osure of a main valve nmenber 28 is
determ ned by the opening or closure of the pilot valve, so that the

di f f er enfiilaWhpcésser dedbrmkidchyathendiilfdwrenslivé pressksecandbwhddjhust ed at
a high precision. Accordingly, the precision can be nmade remarkably higher
than thatadk a sahietlyivabva @his@bBnadhanbkirc 20N easdr €or egehathenmadal ve
which is directly driven by the pressure of a fluid discharged fromthe

Ce“tr'fugéhvguﬁemger39§'99SprEB%1Hb”bbe§%$%'%% &o%ﬂw%&%seEQOQh%E“ts I's so
configured as to adopt thée pilot valveincluding the |aphragn123 41 whi ch
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pi ston c verrert pre S|ng a
pi ston 26 domnmards by the ressure of the fluid I ed fromthe_ di aphragm 41,
wher eby Th81 %PwuVﬁéﬁﬁvél9862365érgﬁe§t5§ it 481 £ PﬁcgaﬁéEﬁénFEQFm§chene

Accordingly, an electric control need not be performed using an output
si gnal fAegradingwyat ensedsotrac goptaoduneedsensodr be performed using

an output signal from a flowrate sensor or a pressure sensor,
so that the miniflow valve 1 can be provided inexpensively
with the simple configuration.

Besides, the pilot valve and a main valve are arranged in
a common housing by connecting a pilot valve portion 12 and a
main valve portion 14, so that the miniflow valve 1 can be
configured into a compact structure.

By the way, in the embodiments, water has been described
as an example of the fluid, the present invention is

applicable also in case of another liquid.



so that the mniflow valve 1 can be provided inexpensively wth the sinple
configuration. Besides, the pilot valve and a main val ve are arranged
comon housi ng by connecting a pilot valve portion 12 and a nain valve

14, so that the mniflow valve 1 can be configured into a conpact
structure. By the way, in the enbodi nents, water has been described as an
of the fluid, the present invedtfion is applicable also in case of

portion
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liquid. 24 What is claimed is: 1. A miniflow valve which is

in a

di sposedihat aipyphasmedpes:that is connected between a discharge side and a
side of a main pipe where a liquid fed under pressure by a punp

circul ates, ahd whincimii Sl @perseldrevhven ch hisadlicipddesd punm Hagoa sx qegeed
predeterm ned val ue, thereby to return the liquid fromthe discharge

onto therpaetioncohflect8aopgbweBr abyPasRaPhPesiOMPRESANGucRibh! gid¥al ve
which is opened and closed on the basis of a differential pressure between
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suction
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exceeded a predetermined value, thereby to return the liquid
from the discharge side onto the suction side through the
bypass pipe, comprising:

a pilot valve which is opened and closed on the basis of
a differential pressure between a discharge side pressure and
a suction side pressure of the liquid, and a main valve which
is opened and closed in accordance with opening and closing

operations of the pilot valve.

2. A miniflow valve as defined in claim 1, wherein:
the pilot valve includes a diaphragm which is deformed

when the differential pressure has exceeded the predetermined

value, whereby the liquid is caused to flow onto a side of the

main valve; and
the main valve 1s opened by a pressure of the liquid led

by the diaphragm.

3. A miniflow valve as defined in claim 1, wherein the
pilot valve and the main valve are arranged in a common

housing.



when the differential pressure has exceeded the predeterm ned val ue,
whereby the liquid is caused to flow onto a side of the nmain valve; and the
mai n val ve is opened by a pressure of the liquid led by the diaphragm 3. A
mniflow valve as defined in claim1, wherein the pilot valve and the main
val ve are arranged in a common housing. 25 4. A mniflow valve as defined
inclaim2, further conprising a diaphrzdgm recei ver piece which abuts on one
side of the diaphragm wherein the diaphragmreceiver piece is urged toward
the diaphragmby an elastic nenber. 5. A mniflow valve as defined in claim
4, wherein an urging force based on the elastic nenber is adjustable by

altering an igstadlmihomdengdivelfashgeel dsdi tnnerden. 26. rarehatfl ow val ve
as defined in claim4, wherein the elastic nmenber is replaceable. 7. A

m ni fl ow def |6 L | ai urther r gl r Gonnection
St ruct ur SoRE R o e ArAPRw cusi e pPoscr 1ElEh aourd 8BRSt T
si des helg 2% flanggs that are disposed in the bypass pipe. 8. A mniflow
val ve asCdefffiedIPRPEPS™h 1, wherein |iquid-touching parts are made of
stainl ess steel.

wherein the diaphragm receiver piece is urged toward the

diaphragm by an elastic member.

5. A miniflow valve as defined in claim 4, wherein an
urging force based on the elastic member is adjustable by

altering an installation length of the elastic member.

6. A miniflow valve as defined in claim 4, wherein the

elastic member is replaceable.

7. A miniflow valve as defined in claim 1, further
comprising a wafer connection structure in which the miniflow
valve proper is connected with both its sides held by flanges

that are disposed in the bypass pipe.

8. A miniflow valve as defined in claim 1, wherein

liquid-touching parts are made of stainless steel.





