SPECI FI CATION TI TLE OF THE | NVENTI ON WAFER- SHAPED

Pl LOT- TYPE VALVE BACKGROUND OF THE I NVENTION 1. Field
of the Invention The present invention relates to a
waf er - shaped pilot-type valve. The valve is a pilot
acting valve that uses a pilot valve to control the
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by the bolts passing through the pipe flanges.

2. Description of the Related Art

Conventionally, there are wafer-shaped valves such as a single
plate check valve and a flangeless butterfly valve. In these
wafer-shaped valves, a thin discoid valve body swings or rotates inside
a thin cylindrical valve box through which the flow of the fluid is
regulated linearly, so as to open and close a flow path. These valves
are relatively simple in structure and operation (for example, see
Non-Patent Document 1).

On the other hand, there are also pilot-type valves. The
pilot-type valves are categorized into an inside pilot-type valve and
an external pilot-type valve. The inside pilot-type valve includes
a main valve and a pilot valve integrated into one piece unit. The

external pilot-type valve includes a pilot valve and a main valve as



separated pieces fromeach other and connected with

each other via a proper pipe path. In either type of

val ves, the valve box enclosing the main valve is
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[Patent Document 1] Japanese Laid-Open Patent Publication No.
3-156617 {(Fig. 1)

Apilot-type valve requires asignificantly large driving force
todirectlyactuate themainvalvebya springandthe like as is conducted
in a direct acting valve. In many cases, a pilot-type valve includes
a large-sized diaphragm and a large-sized piston and the like as the
constituent elements of the driving portion for the main valve, and
the capacities and pipe arrangement systems are also large. If the
valve box enclosing the main valve has flanges as is the case described

above, there arises a problem that not only the valve itself is



2 heavy-wei ghted but al so the manufacturing cost
i ncreases at least by the material cost for the
flanges. In view of the circunstances described above,
an objective of the present invention is to provide a
waf er - shaped pilot-type valve, in which the valve box
enclosing the main valve is flangel ess, and the valve
hedxpy-ved ghtedvbahed e thveemaninadtiie g aBgesimikkdses at least by
fixed to this state by tightening the pipe flanges to
theaedteatiar costhfbel the afithiydss, so as to install the
pi pes. SUMVARY OF THE | NVENTI ON To achi eve the
obj ectlnveid@seii bRd abov@nstahddie desesebBbkd hBY¥e8} i &1, cbjective
a waf er-shaped pilot-type valve that uses a pilot-type
of vhéyredentcimtdradich H§ e pihFidleCe waga-ERApEQ@ilot~type valve,
actuating a main valve to open and close the nmain
in wali¢k, thaebldesbo:a eviallve i hgx RNRhOs IV veai d fMBdyeless, and the
val ve, said valve box sandw ched between pipe flanges
valigbbanetsd dandedehedopdtieam thebpips fARGhgeEt SndSd Fixed to this
val ve box being flangeless at its connection end
sty by aightenhiegnilecblips Midryasat 6 cpichecthamngeshaflits and nuts,
having an inlet and an outlet for a pressurized fluid
so raaspectingehyl 8nd pigeyer flange neck extended upward
fromsaid val ve box, said cover flange neck including
a space for allow ng passage of a pressurized fluid,
said cover flange neck accommodati ng only a val ve
SUMMARY pas3ad theErthowugh, said val ve stem coupling
said main valve wwth a driving portion for
contr @id idthileve aprRNidlg«ftivel dodvriribéadl ¥BokB8, in the present
accordance with a variation in pressure fed fromsaid
inveirtdiony ad wefenhehfher paldt coywss vhll a8gRafatdes. 4 pilot-type valve
restricted only at sites on its side walls
to contespandrigihg SAidk ragdhacedifdeoiétuatiryy a b Kalve to open
smal l er than an interval between said bolts
and close the main valve, includes: a valve box enclosing said main

valve, said valve box sandwiched between pipe flanges tightened to each
other with bolts and nuts, said valve box being flangeless at its
connection end portions for connectionwith said pipe flanges and having
an inlet and an outlet for a pressurized fluid respectively; and a cover
flange neck extended upward from said valve box, said cover flange neck
including a space for allowing passage of a pressurized fluid, said
cover flange neck accommodating only a valve stem passed therethrough,
said valve stem cbupling said main valve with a driving portion for
controlling the opening of saidmain valve inaccordance withavariation
in pressure fed from said pilot valve, wherein said cover flange neck
is restricted only at sites on its side walls corresponding to said

adjacent bolts into a width smaller than an interval between said bolts



3 which will differ depending on a kind of said pipe
flanges selected in accordance with a size of said
val ve so that said cover flange neck can be passed
t hough the interval between said bolts extended
between said pipe flanges and adjacent to each ot her
t Clyt e . i gaphpesfd.al |
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signi ficant ther, the cover
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total weight of the valve can be significantly reduced, and the
inter-surface dimension (i.e. the dimension between the connection end
portions) can be shortened, and the number of the bolts required for
pipe installation can be reduced to half. 1In addition, the space for
installing the valve box between the pipe members can be reduced, and
the work required for pipe installation can be efficiently carried out.
Further, the load applied to the pipe members in a completed pipe
arrangement can be reduced, and the material costs required for the
flanges can be eliminated and thus the manufacturing cost can be
significantly reduced.

Further, the cover flange neck is extended upward from the

valve box of the main valve, and includes in it a space for allowing



val ve box of the main valve, and includes init a

space for allowing 4 the passage of a pressurized

fluid. Then, only the valve stem connecting the main

valve with the driving portion for controlling the

opening of the main valve in accordance with the
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vatve.  Specificall he cover flange neck is )
oot RaT LoFeHOOHPy SRFoMAa Pasit 4R thS| Bl 1anges and adjacent to
(&grrgsgondigg to the adjacent _bolts, Wien the valve is
CATHONPES $h TS ngeg of feenwesre tHengege tharsevsr flange
avin i pe flanges at their end portions, the
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ththe ad&af nt bolts extended between the pipe flanges. _
§ AnFRFER gFN thipbedtemhichngbl hed € feafepesgling on the kinds
rough the interval between the adjacent bolts
of &F{Er@ﬂfe éﬂépssasr%eqtr?éi PRAFQISIRIGE YHEN Bie §1ze pfushe valve.
3 t he .bol ts cgn be threaded through all the bolt holes
kp%l:ftll?éléiypet ¢ ICRNGEsT IanToneckats rR§EAGEPE silenat sites on the
. Then, by sinply securing the bolts with nuts, the '
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2t EhehEane DRGCLPRS dir HSRLEL o ¥hPPRELOR AE bherweraFiange neck
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escapes the adjacent bolts extended between the pipe flanges. In this
manner, the cover flange neck can pass through the interval between
the adjacent bolts without obstructing the provision of the bolts.
Thus, the bolts can be threaded through all the bolt holes of the pipe
flanges without causing any problems. Then, by simply securing the
bolts with nutsr, the valve can be interposed between the pipe members
without any difficulty.
According to thepresent invention, even if the interval between
the bolts differs depending on the kind of the pipe flanges standardized
in accordance with the size of the valve and the interval is nNarrow,

the bolts can be threaded through all the bolt holes of the pipe flanges

without causing any problems. Then, by securing the bolts with nuts,



the bolts can be threaded through all the bolt holes
of the pipe flanges w thout causing any probl ens.
Then, by securing the bolts with nuts, 5 the valve
can be nounted between the pipe nenbers w thout any
difficulty. Even if the interval between the adjacent
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with the sealing member interposed therebetween.

Therefore, according to the present invention, as described
above, the connection end portions and the pipe flanges can be easily
meted with each other into an air-tight state without requiring any
labor. 1In a piping operation for a conventional wafer-shaped valve,
in order to interpose a sealing member such as a gasket between the
connection end portions and the pipe flanges, the sealing member has
to be aligned in suspended state coaxially between the pipe flanges

and the connection end portions having a diameter smaller than the pipe

flanges, with supporting the valve so that the connection and portion



to be aligned in suspended state coaxially between the
pi pe flanges and the connection end portions having a
di aneter smaller than the pipe flanges, with
supporting the valve so that the connection and
portion 6 of the valve should be coaxial with the
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tr&uee ddtd il rRRareasmhhgs PRSSAL | Ghe §hbiseh®N¢Yvention has
Consequent |y, the practical effects of "the present
cahdWENd Ghee® t8RLTRYS an8Rs Ein DERERY @hGhcdEFthe operation
DRAWNGS Fig. 1 is a front view show ng apipe _
efﬂiéwn@&fse@{u\é@f:QE; SPROESra il 1| Qf1- ¥Rec¥al Y8 thé Poresent
2 is aplan view of the valve. Fig. 3 is a
ineESSors eatd prmul,@W taken along a line X-X of Fig.
1. Fig. 4 is a longitudinal cross-sectional view of
the valve. Fig. 5 is an enlarged cross-sectional end
view taken along a line Y-Y of Fig. 4. DETAILED

BREGSGRICHIEY 10 HHETRREDRRRRR:EMBODI MENTS OF THE
" I NVENTI ON Hereinafter, an exanple as an enbodi nent of
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drawings. Fig. 1 is a front virew show ng a pi pe

pifwﬁiﬁ%?gnyglv@ﬁ a wafer-shaped pilot-type valve

according to the present invention. Fig. 2 is a plant
view gfid.he val wep1Bhovidy §f 2t OgSeectional view

taken al'ong a line X-Xof Fig. 1. Fig. 4is a
longi tridf N G @Sers8el s8R oA BWiUw ti%en along a line X-X of
Fig. 1.
Fig. 4 is a longitudinal cross-sectional view of the valve.

Fig. 5 is an enlarged cross-sectional end view taken along

a line Y-Y of Fig. 4.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS OF THE INVENTION

Hereinafter, an example as an embodiment of the present
invention will be described based on the drawings.

Fig. lisafrontviewshowingapipearrangementofa wafer-shaped
pilot-type valve according to the present invention. Fig. 2 is aplant
view of the valve. Fig. 3 is a cross-sectional view taken along a line
X-X of Fig. 1. Fig. 4 is a longitudinal cross-sectional view of the
valve. Fig. 5 is an enlarged cross-sectional end view taken along a

lone Y-Y of Fig. 4.



valve. Fig. 5 is an enlarged cross-sectional end view
taken along a lone Y-Y of Fig. 4. 7 This valve is a
pilot (acting) type valve that opens and closes its
main valve 2 enclosed in a main body 1 by controlling
a pilot valve 3 to increase and decrease a driving
force .. r.essur [ ; e '
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The main body 1 includes a valve box 6 in which flow passes
5 (i.e. a primary side-passage 5a and a secondary side-passage 5b) run,
and a driving portion 4 combined in the valve box 6 for controlling
the opening of the main valve 2 in accordance with the variation in
the pressure fed from the pilot valve 3. 1In the pipe arrangement of
the main body 1, thé valve box 6 is sandwiched between pipe flanges
F, Fl provided at connection ends of pipe members P, Pl which are main
pipes. Then, (long screw) bolts B, Bl, which are threaded through the
pipe flanges F, Fl, are secured with nuts N, N1, so that the valve box
6 is interposed and supported between the pipe flanges F, F1.

The valve box 6 is formed with an inlet 7 and an outlet 8§ at

its left and right sides for allowing the entry and exit of a pressurized



6 is interposed and supported between the pipe flanges

F, F1. The valve box 6 is forned with an inlet 7 and

an outlet 8 at its left and right sides for allow ng

the entry and exit of a pressurized 8 fluid

therethrough. In addition, the valve box 6 includes in
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secondary side-flow path 5b into an upper portion and
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the inlet 7 and the outlet 8 of the flow path

cormgi Matiald Yheifl&UpAtha wnsgrwiﬁ}ababh%ﬁ@ﬁ/eaaemﬁe flow path
I's sandwi ched between the pipe flanges F, Fl. In th
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6 is set to be shorter than that of a conventi onal

s-filngethpeal ve box by the thicknesses of the flanges.
An annul ar groove 13 is fornmed into a recess on the

mat i NGPurHHErgC €Re OFa 1€ HoRNBerd 'fq@m%@(ieﬁgrét Q.n:% tdnndétion end
to be nmated with the pipe flanges F1. A sealing

porErdiey 114 $PCHo ase @RLEdN kith Ak @ibbak] aRFEXi MY FIS formed with

fitted into the annul ar groove 1 in the illustrated
theXanpite7 amd tBef big1e6 o it €M . flow path 5 individually, in such
a manner that the valve box 6 is sandwiched between the pipe flanges
F, F1. In this manner, the inter-surface dimension of the valve box
6 is set to be shorter than that of a conventional flanged valve box
by the thicknesses of the flanges.

An annular groove 13 is formed into a recess on the mating
surfaces of the connection end portions 11, 12 to be mated with the
pipe flanges F, Fl1. A sealing member 14 such as an O-ring and a flat
packingis fitted intothe annular groove 13 (inthe illustrated example,
an O-ring is fitted).

From the upper portion of the valve box 6, a cover flange neck

18 extends upward. The cover flange neck 18 has a substantially round

dish-like recessed portion 17 at its top end. The upper end portion



From t he upper portion of the valve box 6, a cover
flange neck 18 extends upward. The cover flange neck
18 has a substantially round dish-Iike recessed
portion 17 at its top end. The upper end portion 9 of
the recessed portion 17 is surrounded by a body
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connection end portions 11 In con

pi pe fﬂl@%}%fflgﬂg@%a@lfﬂslg m&ilrftltéy %@gﬁge{}h{l}’g@?ﬂpa flanges

the pipe flanges F, "F1. The cove ang€é nec

F, aﬂ’lsﬁlﬁﬁp?@é &cRhePRSShNehd pﬁg'ﬂggﬂgg%nﬁg Vﬁlc'?nkagEWPth the pipe

the bolts B, Bl adjacent eac

fl§1:1 S, eFf%ﬁ?bo@&stﬁ]eBﬁ' oft S@%%ﬁégugﬁ]‘tl{ dJB %§n¥3[anges F, F1.

ust rat ed exanmpl'e, 'the re a

Thé Wo%@eﬁlérwéﬂggk df%xt o B%ﬁgﬂafﬁ%f\?\éaébs%gokggouﬁh an interval

 anges F,” F1 an er ebet

beé@eéﬁ ﬁfébEBé.‘EE' Bl 19 1334 Eggnﬁh@cﬁ)ee ngh g@hgpsg,rﬁ% wgrcumferences

round dish. Its botton1open|ng end 1S surroun

ffﬁl?é"%p:@‘i’laﬁeégeﬁpoﬁﬁ' NG kRt gﬁlﬁggﬁa{’@d 1§,mﬁé bolts B,

he recessed portion 17 an onnet |

B1 Wrkh5aeknt® V’c@{re\é'd%dac}ﬁ‘ fﬁ%*h%ﬁ?ﬁﬁgrﬁ‘gﬂl% pfthepipe flanges

respecCtive franges 15, 16a~are ti

F, (BOTESletioMe eneYepbokLs).) The diaphr agm 19

partitions the inner space created bet ween t he

recess&%oqg{ettl 98 1< ﬁ%ﬂ&hﬂ:ﬁ%‘iﬂlygan e ﬂ% olfo%g) upside-down

space (i.e. a space Insi cessed po

fou’f’r@ cﬁ%ﬂlpp%ss%‘ﬁ%oﬁ' ? c% Q%'uq: HSeQO e% flange 1l6a

An adj ust nent spr spose |n3|d

co ﬁgggggndQan@g thgebga9cgoﬁégiﬁ§afﬂgﬁﬁ%bqget 16 consists

of a pressure roo SO as 0 es Ii'sh a driving
porti @ﬂleA' recessed portion 17 and the bonnet 16 is mated with each

otherviaadiaphragml9andtheirrespective flanges15, l6aaretightened
with bolts (some of them are eye bolts). The diaphragm 19 partitions
the inner space created between the recessed portion 17 and the bonnet
16 into a lower space (i.e. a space inside the recessed portion 17)
and an upper space (i.e. a space inside the bonnet 16).

An adjustment spring 20 is disposed inside the bonnet 16 and
the space inside the bonnet 16 consists of a pressure room 21, so as
to establish a driving portion 4.

The adjustment spring 20 consists of a compression coil spring
which is interposed in a compressed state between a diaphragm press
member 22, mated to the center on the upper surface of the diaphragm

19, and the center on the top end inside the bonnet 16.
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The adj ustnent spring 20 consists of a conpression
coil spring which is interposed in a conpressed state
bet ween a di aphragm press nenber 22, mated to the
center on the upper surface of the diaphragm 19, and
the center on the top end inside the bonnet 16. 10 The

recessggh RQIdI QR 41 ofél&ﬂ)%nie_di{sh%é&%&”t%nfg%néril%genlpﬁ portion

pOTtIOﬂ 23 1 n such a nmanner conmunit Ca

23tf§ AfdH }ﬁaﬁlf'ng fhaw 3.tp?:tog1mﬁg %‘F‘ % TRAS & hgtrllanlalef%\é\glde ~-flow

the passage of the pressurize resi

P SR, 1 8 Sl 0 e s
re¥8hMey AREPLEG K r 18R Qq{é c# tl%m ¥ 9 Al %H%£ lg)ﬁaer portion

at 1ts top end to corr SpOﬂ openi

of Zhe EB@ePaffér?%}%ﬂlegﬂ léor%‘e%%&hﬁls ‘?@schtehr%riag rmerye f)ﬁsnlng 10.

si de-fl ow pat he co nrca

Thé%crec 1ASHdG vaQfl ?%Fé%&% g{}%%tnffg %FH@ g ntolﬁgrl'le?sg)%nd to the

to the prlna sid

opér'lﬂ'?g ?JOnglB%t E35b Tklls\% é{%éﬂﬁﬁ.ohgﬁgcgm né Cat Itg% §%g primary

into fhe nderI !
4N
Sléﬁéﬁ%?% %hns egg%Hgﬁg:ca ?héggggﬁgrl sl Es regb?léPgﬁe inside

thé)%rotv‘e‘fnflgé?@gi%é}a@ia if%&ﬁggf{b s Ccyl !tﬂdr%rclaréazfsy?)%RSﬁé%low path

he restric as s

5a fﬁlclnp"ﬂﬂég sle aﬂryA§1§ Sf epdat%b% e, the cover
By Sideetlon

fl ange neck I'S” nmoun t'ween The bolts B, Bl

f.th
T A R e o
e -nhe .
or Syt a2 ot ) F ol ME 6, LIRS 7omeraciay

in g%??%&%m%qag?ﬁ‘%%tog‘ﬁ%%%@%é&’%&%gcenwa l isetsﬁglcted portion
25 %%@?1%5 Cétr'é&aﬂahliag4c§flr§ﬂ1@at gh!‘asgtag'& Gred ROLLL QP portion
25 as shown in Fig. 5 for the following reason. As described above,
the cover flange neck 18 is mounted between the bolts B, Bl adjacently
threaded through the upper portions of the pipe flanges F, F1 with the
valve box 6 arranged. To this end, as shown in Fig. 3, the cover flange
neck 18 is restricted into substantially rectangular cylindrical shape
at sites on its side walls corresponding to the bolts B, Bl adjacent
to the communicating path 24 to form the restricted portion 25. 1In
the formation of the restricted portion 25, the cover flange neck 18
is restricted at its side walls so that their interval becomes smaller
than the interval between the bolts B, Bl which will differ depending

on the kind of the pipe flanges F, F1 selected in accordance with the

size of the valve. Thus, the communicating path 24 assumes a
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the formation of the restricted portion 25, the cover
flange neck 18 1is restricted at its side walls so
that their interval becones smaller than the interval
between the bolts B, Bl which will differ dependi ng
on the kind of the pipe flanges F, Fl1 selected in
C ' 12,8 1 lye. , . .
suBSEALOANCR, %Egaﬁﬁ%%f g??lﬂ&riggll%%gégs?g E#I%alf%%}&lCtEd portion

conmuni cat’i ng pat Sunes a

25T et angW an, @4l4 ndrical shape at the restricted
portion 25 asshown in Fig. 5. In this enbodinent,

the |te{1-§t i o GRLRE f‘:ﬁ?g?elg?gl}fnecgfzrthgefs J5GL8! ¥F.;tars1ge neck 18

sligh onger than thé ou the bo

is l?tvtel%]lr_yi g_ii%]‘eg? i.tcﬂﬁ:érg'th%n g gsouﬁé}.e qﬁ‘é&%%e\z’:\” g£ r*:hl?a bolts B, Bl

(see e cover ange necl

as Cé?lrd'vﬁls?lqrﬂd;.g 3to &ﬁﬁiwﬂ%f&ggk%ﬁgi It pf (éé]ne'e Fig. 5) of the cover

conmuni cati’g pat ectro

f1 %?ééé?@gk G4l rrte%gg;?ﬁimgrt%cﬁjlg gi?lcﬁ 'Eﬂr‘é@tftﬁrelrotfpgnaeg S%ﬁunicating

are threa i S reduce 0 bé sm

patihﬂ]_@@r i’iale lﬂﬁgvﬁ%éﬂ%nbﬁ%%éerﬁ}ljé%%a%?é Jj;htesci?i@%%ﬁfon along which

eight, so as to create por

th%a_ﬁ.ﬁgrﬂ.-l ¥1 a%efh#%é(ﬁngy}:%é#e{aﬁgg %éteéen}atllc}?é;gng}{x%x? G{‘:%xfke interval

I's significant onger 't

bei%J@erp‘%lhtesbojBi{igBé; Iéf A‘gerdq_%igr %ﬁ}:)ﬁ/régl?éisél{‘:z,scs%vea[s to create the

| ange neck I's restricte on-its

reﬁﬂ%t‘@ ‘bérEQBﬁ?SQQ&g&%itel(}éit Q‘geg‘%}rfés 1?51@?%10?@‘1 ree‘rél:%ver flange

the remaining sites on t wa no

pe&9T1r89§E°§%rf%ié%&ﬂ%s%g%hégyﬁﬁxﬁlch%r 8P1c8£t N erﬁ"eﬁ:tngfi the bolts

belng res as e single chnaln

B, B191 015l ded U 1RENSE el Eo00v e LLANGE 096K 48e3L 1 cted only

its restricted portion can bé reérn

at tsll%e‘éOHHUﬂ§a§ii§%8wPﬁ.E 4rﬂ.'%$dg'g§}ggg%ytﬁe olts B, Bl, whereas

| at er - descri be alve stem herethrotg

erheL R AL e L8 (RIS LARALEL g o o
bolts B, Bl are left without being restricted as shown by the single
chain line in Fig. 5. 1In this manner, the cover flange neck 18 at its
restricted portion 25 can be reinforced.

Further, the communicating path 24 includes only a
later-described valve stem 26 passed therethrough. There will be no
trouble in the valve function as far as the pressurized fluid can still
pass through the communicating path 24 at the restricted portion 25
even with the val.ve stem 26 passed through the communicating path 24.
In any cases, hbwever, sihce the pressurized fluid is throttled at the
restricted portion 25, in order to achieve more excellent operability

of the main valve 2 by the driving portion 4, it is desirable for the

restricted portion 25 to have a larger area for allowing the passage

12



pass through the communicating path 24 at the
restricted portion 25 even with the valve stem 26
passed t hrough the comruni cating path 24. |In any
cases, however, since the pressurized fluid is
throttled at the restricted portion 25, in order to

of g@%ﬁy@s@@f&@&%ham 0PeHAR él%l&y ditOES%{)qefg"?Jégfﬁéeﬂfe that the

the driving portion 4, it is desira

res@Sidid 8arEobhi 2N 125r L AnbAVR ?egﬁfggﬁir?ig)gll&;)g?% sifiée walls of

all owi ng the passage 12 of the pressur

thé Ricye@nflahde IedOLE A herablest tactep%l%rrgéff%%oq{%ling to the
onl'y the si

portion 25 is formed by restrictin

boved 155, &1 AR@ee@yge1{| ange neck 18 at the sites
adj acently corresponding to the bolts B, Bl

respecie/ §life -EligneleBeFf | ﬁfggélé;f:etfézdl &t & n?%?migy with the

conformty with thé standards I hed dépendi ng on

stéﬁ’d%rﬁiszﬁe9iné@%e‘@n@n%ng'1?r OL¢ etd?ahgns}aef\y ; o Therefore, the

between the bolts B, B ffers depending on th

inﬁgrﬁﬂebeﬁhggnfﬁkﬁ_ﬂ%%§_t§’ 1,F_]Blu§i_e|.§fe§¥ G (#%qq&ell?l% bALY ¥ind of the

bet ween the bolts B, Bl is narrow an

pipfFOmatigeadt FNIrPalde 24 IEyheslEr Eﬁéeﬂq@ém}& Sé}‘géit%@{ii Ehe bolts B,

direction accordingly to formthe restric por

Bl 4% nhirdw 44 thel @&&nuﬂ&ét%iﬁmgﬁfhtm.i%OYS%Fﬁi% at its width .

neck 18 at sites on Its si s adj acen

di ISR A o therbah  Be ?es@h‘.g{%g btéﬁE%n B%e‘1§d1 d %Léfficient

restrict or narrow the side wa e covef fl1an

Fo PeSKr & the G&%’e@iflea??reg'ib%?@ QW of DEs l%qldtteﬁdzgz}s%dj acently

are threaded. There e comuni cating pa

coBR3 g hY& At RE %]QFESQBQ{ Bed aFeas bk ﬁéégie%atc’cc' ?ggtg,\gct Or narrow

the pressuri zed ul at 1ts restricted portion

theMs§ 88 Wa10aUSE NGheARYvEF ,‘f‘il%lnget Qedbég ﬁx‘? %Eeo{i%%é)cgirb% along which

mai n valve 2 by the driving portion center

thedbolihe BOVEl S ft@ﬁ%aﬁfedt.heTH%PQﬂSP@,mtJn% ArflLAPBLABY path 24
recei ve nmenber 27 is mated. The upper and | ower

carP@ebe@ds ffpidlfetdARNR0Trea for the passage of the pressurized

fluid at its restricted portion 25 without causing any trouble to the

control to the main valve 2 by the driving portion 4.

At the cente‘r of the lower surfaceof thediaphragmi19, adiaphragm
receivemember 27 ismated. Theupper and lower portionsof the diaphragm
19isinterposedbetween thediaphragmreceivemember 27 and the diaphragm
press member 22. 1In this state, the valve stem 26 penetrates through
these threemembers 19, 22, 27 at their centerportions, soasto integrate
these three members 19, 22, 27 and the valve stem 26 into one piece
unit.

Further, a supporting cylinder 28 having a diameter smaller

than the adjustment spring 20 is protruded from the center of the top
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19 is interposed between the di aphragmrecei ve nenber
27 and the diaphragm press nenber 22. In this state,
the val ve stem 26 penetrates through these three
menbers 19, 22, 27 at their center portions, so as to
integrate these three nenbers 19, 22, 27 and the

end &l V& het BEhASL | 18 Fe@hecRl 20€inwltd anBUbLPRErd & he bonnet 16. A
supporting cylinder 28 having a dianmeter smaller than

£l e atd] Mg weiierfPbR AR B0 £bsmed AHnetded 4 IRMdehSo LR extending
of the top 13 end of the bonnet ‘16 vertically inward

upwded Quitreas Cbﬁét%tbﬁﬂﬁ%%dlﬁencﬁth fHrOW £Ré SAHMSEABM Qgﬂé bar 29,

29, fornmed therein a guide hole 29a extending upwar

is istirewadpigee @i igdot N leviinanet-hes hot 1omiend ightt Beate. 1n
bar 29, is screwed into the supporting cylinder 28 i n

theimahhel AHe $bBldhd bR tHNW 81 R 28 e 50Pa&RDy Qhserted into
the valve stem 26 is slidably inserted into the guide

thdichel 9l e blFovhe af Eordidisd RALsRAENRdpaFney,
bottom end of the valve stem 26 penetrates through the

Mai N Vile/ §ot thal eBReBE NehaNeh GIOStaeh Dise pBREPr¥BEYCthrough the
opening 10 so as to fix the nmain valve E In this

mairaragive PhEoRRigerMalg end a1ék il tdll ¥hDE vPOFd iPRndng 10 so as
are connected with each other via the val ve stem 26. .

to The theink Mavyev@2i.S @RAGRIRINhIAUNERN PR vA 1R ¥End Rk driving
30 provided at an upward opening end of the main

pomalote 0peRi BgnhbetddewPpenidtth Rhelh¢iBBERe VRhV6e Zidn 26.
controll ed by the displacenment of the diaphragm 19.

The batHerd fi¢a Dfe G ddlathiaBll §McBtes ot 4 HaPLY sRaE i
through a gui %Ie %yl i ndr i-é?calal pgrti on 31 provi ded at %gqoromded

at | MRpVARENbPEN Bl G (JFE ¢h BBk ¥ A1 O RPRNAS s 100 ThE, i
gui de cyl i ngrii:g?j portion 31 c%)upl es t@% tog ends ofe opening

of nglu %ﬂ il vef2 SUPEORtF &l & By Be BE QBT HEERGNE 3 8hbYdiaphragm
19.

The bottom end of the valve stem 26 is slidably passed through
a guide cylindrical portion 31 prcy.;rided at a lower opening end of the
main valve opening 10. The guide cylindrical portion 31 couples the
Fop ends of a plurality of supporting arms 32 protruding radially around
its outer periphery to the lower opening end of the main valve opening
10. Inthismanner, the clearance between the adjacent supporting arms
32 communicates with the main valve opening 10 so as to allow the passage
of the pressurized fluid.

Then, the flowrateadjustment bar 29 ismoved upward and downward
to adjust the distance between the top end of the valve stem 26 and

the clogged top end in the guide hole 29a. 1In this manner, the upper

limit of the valve stem 26 is restricted, and the 1ift of the main valve

14



its outer periphery to the | ower opening end of the
mai n val ve opening 10. In this manner, the cl earance
bet ween the adjacent supporting arnms 32 communi cates
with the main val ve opening 10 so as to allow the
passage of the pressurized fluid. Then, the flowrate

2, adhast p@nterkarc129 kﬁt@&?%ﬁ@%a%sﬁ%ﬁzga‘gfi‘%& id ddjusted. It

adj ust the di stance between the top en e valv

isS&Es0 2B let BE ridwROe8E £0Ry e Qdﬁ@gﬂﬁg%a@bg to bring the
I 0 lve

29a. In this manner, the upper im e valv

clsh88u 2%y sndest £het eraﬁgrﬁﬂgrf; lignf{hé)rgutiﬁg Y 2??{}}’%0 contact

14 2, that is, the flowrate the pressuri zed
witBh 1l H5p@hd bt theSval R <PesS & f i

rate adj%stnent bar 29 tg bring ?ﬁg%agﬁﬁgaggg d%ggﬁﬁz 1s forced
tooful he dibRer aReHeOBaklabB%G AYa4e h gal -

contj;'}gt with the tgs eﬁg of tﬁag%\?/:a %/Ig hgei %r%bgégds%t the primary
sifgbat the main valve 2 is forced to fully close and

t he passage of water can be stopped at the primary

si de. The dillt vyalyes 34 § @ifgé&etﬁbt?ﬁgi%ssu S dpdpging valve

pressure-reduci ng valve couple 0 ve bo

colipBed K& \takVeasiemR, 3BNeiRi {1d \)é%léf\éestémi £ Udlgfé %ilot valve

force bal anci ng mechani sm portion consi sting

3 thephiewm 3% M R18hePhgCRScRSHINE rﬂgﬁ%lﬂ’ &gl %Dﬁssiﬁ}:%ng of a

secondary side-pressure “room 35 varies and a pres

di ?ﬁﬁiécj}m §Rhi BE d34ph QReBAHAG A AN, Q%gb?égats g‘.’\ﬁ’g%?dpres sure

Ee
e direction along which the val ve body

Fofe PR il RSt St 9 W g O aonace

36Stelesrd R @i ra3kt i BnPh i BRY Ywh Sk gc'rﬂ-:f &RAYEE o ”bé‘zigngpened.

a secondary side-pressure room comuni catrng with

an 1 nztadQeandx b ot Led gl Jobadvlreapuiiaed dtlds tert and
pectively and partitioned from each other by a

rigief tditde@ni(NgeVadt the upper and lower sides in Fig. 3), a primary
side-pressure room 42 and a secondai:y side-pressure room 35
communicating with an inlet 40 and an outlet 41 for a pressurized fluid
respectively and partitioned from each other by a partitioning wall
43. The partitioning wall 43 allows the primary side-pressure room
42 and the secondary Side—pressure room 35 to communicate with each
other via a valve opening 44 opened and closed by the valve body 33.
A diaphragm 36 is interposed between the upper portion of a valve box
39 opened upward (i.e. lthe left side in Fig. 3) to communicate with
the secondary side~pressure room 35, and a spring cover 47 screwed with

an adjustment screw 46 that presses the pressure setting spring 37 toward

& valve opening direction via a spring press member 45.
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43. The partitioning wall 43 allows the primary

si de-pressure room 42 and the secondary side-pressure

room 35 to comuni cate with each other via a valve

openi ng 44 opened and cl osed by the valve body 33. A

di aphragm 36 i s interposed between the upper portion

of a vEHe/'@ihex vadvepsned depvanflitbdero tiiee |®flucthde described
in Fig. 3) to communicate with the secondary

ab:sw,e-mftesrfag;_r ®ef QMRS oBREr A SRl EOWY f4f 86! S¥eflas a
with an adjustnent screw 46 that presses the pressure

préfdidddaNiding $inkeVBh deaBalypd W QRRMIRG €heeebloRdary
via a spring press nenber 45. 15 The pilot valve 3 Is

sid@ipdddBured atOatl BEr&d I GINR sA@SEEL DS e ARANS, thih FBY primary
be in any other structures as far as it has a

siqeasdHRmegduci ng function capabl e of keeping the
secondary side-pressure at a certain constant

pressurfed, oWde §ARBLLIE X itHRY %118t d8s DFESPUL cohlE€Pted to the
the inlet 40 of the pilot valve 3 is connected to the

prid iBEY dsi- 8ol | P8h o Pa nef mh D BRIy 1beGY alr ¥l &t 3;
first pipe patﬁﬁﬁ%, wherens T e ol st A 2of Ry bive path 48,

whetd tNalow 13t 1 eeieChedot aile $e50HaEt Y €8 1he0
path 5b of the main bod% 1ovi§ a second pipe patﬁ 4§{¥%condary

sidde oW pathi BB BAL Bhd8nbIRNsh8s 1atviS0Re sg'beﬁai Bipd Bath 49.
chi ng

lead to the pressure room21.” At the bran (

porti ame Fitski KepPiRa i WsPbirAdchBENRErsRf: I?rﬁ\‘:l{p%ﬂnt_ to lead to
t hree-way connection openings is provided. In the pipe

thepups sige FRBRETL S0 At fige YRRRENEAGPRELLHEGR, BPEDI Pe AR coupling
. the |l ower connection opening opened coaxially are

'menit%:p%t im&_ﬁ.ﬁﬁ €RPBECHAY Wit iEAURHeRINB5PEs 48R0+ Dled.
coupling with the pilot valve 3 (hereinafter

refermedthe BEped RubbngOHab&Y 5B, PEhd8Hpedofinection opening
coupling pipe 48b for Coupling with the primry
andsitther Lbaerpabhnsar (Her&pdtafPopened coaxially are respectively
connected with a coupling pipe 48a for coupling with the pilot valve
3 (hereinafter, referred to as a pilot coupling pipe 48a} and a coupling
pipe 48b for coupling with the primary side~flow path 5a (hereinafter,
referred to as a primary side-coupling pipe 48b). The side connection
opening perpendicular to the upper and lower connection openings is
connected with a coupling pipe 51 for coupling with the pressure room
21 (hereinafter, referred to as a branch pipe 51) (see Fig. 4).
The outlet of the primary side-coupling pipe 48b and the inlet
of the pilot coupling pipe 48a, opposed to each other within the pipe
coupling member 50, are respectively formed with a flow-out throttle

opening 52 and a flow-in throttle opening 53 having diameters smaller

than the coupling pipes 48a, 48b. The flow-out throttle opening 52
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referred to as a primary side-coupling pipe 48b). The
si de connection opening perpendicular to the upper
and | ower connection openings is connected with a
coupling pipe 51 for coupling wth the pressure room
21 (hereinafter, referred to as a branch pipe 51) (see
anfftBe fApw-ThHeheutL et o?%n&ﬂ@ SBEdTRkY thieta-ROtHtd WOt IE PRessurized
48b and the inlet of the pilot coupling pipe 48a,
fleppasedihg @asugdt bes F\Mlbhl doudie iy ?ﬁpe QQHRAANEnEBRRIched pipe
50, are respectively formed with a flowout throttle
51 opsedbetg invd 13Ndndof tR pim dhreliblee 300881 e T3 2aVIRIroom 21, so
dianeters smaller than the coupling pipes 48a, 48b.
as The plewmuta dhaept karoRenbNdinZ hel randulrBeyibkAYA Phe primary
throttle opening 53 adjust the flowrate of the
sig-gasdydizRdrobm uizdof [t po1hRAUGE 3 BRIt rCONRHRG sure room
pi pe 48a and the branched pipe 51 respectively into
21the pilot valve 3 and the pressure room 21, so as to
prevent a sharp variation in the pressure within the

primargo reduif- RHeS WHESrE SREPAR Zﬁléﬂlﬂ:yﬁje' Yh1vel ¥erdctured as
and within the pressure room 21. To nount the

des@f Riec Aapeed, PEhOtcdimRtidnvendtpdialiviadi1as 18exChRedalve box
above, the connection end portions 11, 12 of the valve

6 dhxrefpdtiei VeasPREE LA GHX NBRE il 1 dkgePDer] lraRGES i the pi
F1 formed in the pipe TeheRitis MAfeLp o] (8PREH n the pipe

merbei3lPARE I egpEA] itHY Nolhs @adedatl Tx@é@@ct&@@l?@ﬁreaded through
hol es of the pipe flanges F, F1. Wth the bolts B, Bl

theadjcaae Mdly st Blfe@ﬁédplﬁéof@éhdébe mpgar, portions of the
pi pe flanges F, F1, the cover flange neck 18 is passed

through e henbel ¥al Bhesyesds ihamtaq) thrBadBd: theS€gh the upper
the cover flange neck 18 is formed with the

porteisins 6Eethd) @i b0 ARyl FACRN] ltheCOLYES RARBHBINeL P 118NEs passed
bolts B, Bl, and thus, the cover flange neck 18 is

thiasgedhtitival between the bolts B, Bl. Here, the cover flange
neck18is formedwiththe restrictedportion25adjacently corresponding
to the bolts B, Bl, and thus, the cover flange neck 18 is passed through
theinterval between theboltsB, Bl at this restrictedportion25without
obstructing the provision of the bolts B, Bl. Then, a number cof bolts
B, Bl, .. arranged along the circumférence of the individual pipe flanges
F, Fl are uniformly secured with nuts N, N1, .. so that the valve is
interposed and fixed between the pipe members P, P1.

As a result of securing the bolts B, Bl, .. with the nuts N,
N1, .. the sealing member 14 inside thé annular groove 13 formed in the
respective connection end portions 11, 12 elastically deforms and

tightly attaches to the connection end surface of the respective pipe

flanges F, Fl to be mated with the connection end pertions 11, 12,
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the interval between the bolts B, Bl at this
restricted portion 25 without obstructing the
provi sion of the bolts B, Bl1. Then, a nunber of bolts
B, Bl, ... arranged along the circunference of the
i ndi vidual pipe flanges F, F1 are uniformy secured
respebt by N, ANla resulsq thalconhectabderidpokBiehPas€di2 and the
and fixed between the pipe nenbers P, Pl. As a result
pipé Skangengt i@ h@btti@htB},adherdwtﬁbtéHtHNGEheN,re@%ectively.
. the sealing nmenber 14 inside the annular groove 13
f or medIn khtibearresges rk¥ee ¢ @heasilicvende BAfdrtaRs sldhe pressure
12 el astically deforns and tightly attaches to the
fedaimecthenpeads oty fraem 21 dheheeadestio, B, PeThht &Yeshe pilot
F, F1 to be mated with the connection end portions 11,
valde 3]ﬂhdﬁ%&@%@tthé|yreé§hﬁb'ﬂﬁﬂiﬁb,thaegféﬁﬁﬁﬁé|ﬁ8bnﬁ@q to exert
portions 11, 12 and the pipe flanges F, Fl1 are
the ifghiceyo fither &4 Ustmeathspt e 20esnLe biskekYs IMclosing the valve
thus-arranged valve, the pilot valve 3 controls the
an@thesiohtwalr@d ot d tige BLEERHAGM 1 99M thle $4144181 8% Ny direction.
- body 1. That is, the pilot valve 3 increases the
Coptessilig the pdeot Re 1ReeSagt Lo SN B pr@ s8¥ELi ndikR the pressure
force of the adjustnent spring 20 that assists in
roah @l 89 é:herty aheeupwaed tim cdowpverd phramaeyt-9i 8% ressure to the
di aphragm 19 in the valve closing direction,
didpintaga Lbyin the wilket opy@hMey dideet £35S T PHERAWALD force and
inside the pressure room2l1 to exert the upward force
upyrd fRroel BREYESH A RheSauaghidgh NS adbapl #9_d Ld Bontrol the
- the valve opening direction. These downward force and
operpivey @ff oheanexerbedet @ fheudhaphiagiad dsats RAPRMRIsecondary
to control the opening of the main valve 2 in such a
sidepeisAage atkgefe 105 eoRANY psédSn P ERMHE tRhndthe primary
certain constant pressure |lower than the primary
sida-gdergquetgeure. In this enbodi ment, the wafer-shaped
pilot-type valve is
In this embodiment, the wafer-shaped pilot-type valve is

exemplified as a pilot-type pressure-reducing valve in which the pilot
valve 3 consisting of a direct acting pressure-reducing valve having
anopeningwithasmall diameter isconnected tb themainbodyl. However,
the wafer-shaped pilot-type valve is not limited to the pilot-type
pressure reducing valve, and may alternatively be other types of

pilot—type valves such as a pilot-type pressure adjusting valve (i.e.
a back pressure valve, a differential pressure valve, and the like),
apilot-type electromagneticvalve, apilot-type water level regulating
valve, and the like. In these alternative examples, as is the case
described above, the connecticn end portions 11, 12 of the vale box

6 of the main body 1 are made to be flangeless, and the cover flange

18



exenplified as a pilot-type pressure-reducing valve in
which the pilot valve 3 consisting of a direct acting
pressure-reduci ng val ve having an opening with a
smal | diameter is connected to the main body 1.
However, the wafer-shaped pilot-type valve is not

nedi T8 £e€ehaciRvRirkOtrd PR vRL P8 Bk w%ﬁnea w\i%h\‘lﬁ)e restricted
and may alternatively be other types of pilot-type

pofﬁ!dfﬁ@SSUCthésc@vQH Plakgdnddieaur aradi4Ski Pg ¥SINEY with the
(i.e. a back pressure valve, a di'fferenti al pressure

restH i ed@PErt \h biskedan sE'ﬁkQEd&g\fpghglﬁﬁ:terr‘?ﬁqng@Nié?e% ghe bolts

val ve, a pilot- type wat er | evel Tegulating

, Heakijkeent ntd Rase ather natd 8 rexars! €5r I3l -
casg bdezrérlbed above, the connection eﬁﬁﬁibfﬁfbﬁgper portions

inﬁn@&nkﬁﬁfgahgeQOF p1of the main body 1 are nmade to
be flangel ess, -and the cover flange 18 neck 18

ext endedt HpwadhddidBrt)er M8l yel 0% 28 553 - oIed
the restricted pg}tlon 25. Eyl’he cover fl ange . ng?&kﬁlbOdy]'are

sepiirdtled kbR UHRANMLh ADEerfLSIVATG, e@h@‘)% v%%fve i and the
, e ts , B

can pass through the interval between th

ma iddb2eent Iﬁ&% Q%Hnohﬁe;{n@é@ré@c?%ﬁ%dpigéé’qﬂﬁﬁ h& YBPEhe case of

portions the pipe flanges F

theeph0gt tBRbe \ﬁaﬁ%epaégéri@éd/ %n%l?@@attléﬁtn%a%lﬁégpcpll & Far as the

separated from each other. Alternatively, if

int&}Yree 3taidehhe idmighinedyit pBYLie ﬂfés‘%?lt' Eh@@ﬁ@i&‘ o In this

one piece unit as is the case of the pilot-type va

altéeserihedetdind e Bat £8tHOEHIBMeshrided 8hodS, t’t'?l% cover flange

integral structure is applicable to the present

nedk1VENthaNyal fet Bbs et ISR} itHe ﬁﬁé@ﬁpjvﬁlvésté 21;&prﬁed with the

case described above, the cover flange nec

restdliv@eBO¥o@AEbRSi Ng the main valve is formed with the
restricted portion. 19
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WHAT IS CLAIMED IS: 1. A wafer-shaped pilot-type val ve
that uses a pilot valve to control a driving force
required for actuating a main valve to open and cl ose
the main val ve, conprising: a valve box encl osing said
main val ve, said val ve box sandw ched between pi pe

WHAT argye.ATMgint @ged to each other with bolts and nuts,
sai d valve box being flangeless at its connection end
por ti dns X oiafeersiapednpil db-sapdl iR thargaseand pilot valve
having an inlet and an outlet for a pressurized fluid

to respeot i o elry viagdf ereovetuikbanas a@@‘daexﬁg%dﬁﬂiﬂ%rv% to open
fromsaid val ve box, said cover flange nec i ncl udi ng

and cdpaeeti@mailn oulng, PASEAIS 108G : 2 PFAEUPbEhd1d¥iGg said main
said cover flange neck accommodating only a valve

valsteg s pid ved velenesanaugthed bak de¥alpiest BIAFHIPY §Bened to each
said main valve with a driving portion for ~

otheontwidlH ibed tshenepenitsy ehigaidlfBi Bo¥ab¥end flangeless at its
accordance with a variation in pressure fed from said _

corpidcati onagreponbesies o ohnee¥ebn Widhaes MBS Kpe F3anges and having
restricted only at sites on its side walls _

an toleespanth bgtlet Tairta padsaceNtedFH1US dl P DMWY ; and a cover
smal [ er than an interval between said bolts whic

flande nelck batedepangiwagOfrém kbid W1 wabgx PisRe of RS 1ange neck
selected in accordance with a size of said valve so

indlhatingahdspaverfdd AlgewiagkpassdgdaoPaspedstNrops theid, said
interval between said bolts extended between said .

coveirp£ldnge peskanttagioaenhgt @Eﬁaé hrhe5+ &R pald@ed therethrough,

.~ circunferences of said pipe flanges. 2. Awaf

saier vahapedten| @buglipry salivemacs ovall v wid iChalfiding portion for
wherein a mating surface of each of said connection

congire 1pantyithiesopen iy REQHd rtli by a33ie0i rPh B8 FANULH i FRY variation
be recessed into an annular groove, and a sealing

in peebsure Sdd fired saicdpidodnval v, ghee¥en Z9id cover flange neck

is restricted only at sites on its side walls corresponding to said
adjacent bolts into a width smaller than an interval between said bolts
which will differ depending on a kind of said pipe flanges selected
in accordance with a size of said valve so that said cover flange neck
can be passed through the interval between said bolts extended between
said pipe flanges and adjacent to each other on the circumferences of

said pipe flanges.

2. Awafer-shapedpilot-typevalve according toclaiml, wherein
a mating surface of each of said connection end portions to be mated
with said pipe flanges may be recessed into an annular groove, and a

sealing member is fitted in said annular groove.
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