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

DI RECT- ACTI NG VALVE 1.Field of the Invention The

present invention relates to a wafer-type

direct-acting valve in which a direct-acting val ve,

such as a pressure adjusting valve such as a pressure

reduci ng val ve, a sol enoidval ve, and a constant water

| evel valve, is sandw ched between pipe flanges and is

fixed by bolts and the |ike penetrated through the

pi pe flanges. 2. DescriﬁﬁEgﬁFg?ATﬁ@NRelated Art

Conventionally, there is a wafer-type valve in which a

val ve box is interboSEd PetTEedPERE I Nanges and the

pi pe flanges are fixed by tightenin b¥ bolts and

nuts. As this tVﬁEEBfT¥BFvQ§RéhﬁﬂA§@£&§ &L¥Fngl e-pl ate

check valve and a flangel ess butterfly valve. In these

val ves, a thin disc-shaped val ve body sw ngs or

rotates in a thin cylindrical valve box through which
1.&¥¢ld @F IthRs IPVRBARLPY, so as to open and close the

flow path. These valves are relatively sinple in.the ,

st r uct FEsPERREpePHEREAST (Fedr2t&RahPIFevaser NERE pareRE -acting

Docunent _1% . On the other hand, there is a , ,
valitedt- Het PG VHIREE T ACHANE V2 B SralSPepedy? iRressure adjusting

connected to a driving section via a _valve bar. In
valesS Wt %%?RméﬁuFﬁéeg’PWPﬁda%@@t POt iSdd e ad s dhit g constant
pressure_or _a secondary pressure, it drivgi t he val ve

waiedy Leyeroyal tpwe SERUSRRRAP S hEPE bpendet and 1s fixed

close the flow path. A valve box of the direct-actin
by) BRlitie 14 £BPBERR BRNFasach ABE QB0 R Bab OB TRy

fromthe inlet

2. Description of the Related Art

Conventionally, there is a wafer-type valve in which a valve
box is interposed between pipe flanges and the pipe flanges are fixed
by tightening by bolts and nuts. As this type of valve, there are
a single-plate check valve and a flangeless butterflyvalve. Inthese
valves, a thin disc-shaped valve body swings or rotates in a thin
cylindrical valve box through which a fluid flows lineally, so as
to open and close the flow path. These valves are relatively simple
in the structures and operations (for example, see Non-patent Document
1).

On the other hand, there is a direct-acting valve in which
a valve body is connected to a driving section via a valve bar. In
this valve, when the driving section senses a primary pressure oOr
a secondarypressure, it drives the valve body tomove upward or downward

so as to open or close the flow path. A valve box of the direct-acting
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to the outlet which are suitable for conpletely
closing the valve and controlling the flowrate. In
addition, an end portion for connection with the pipe
menbers are in the formof a flange, so called
fl ange-shaped end portions are wi dely enployed for
| ow- pressure application to high-pressure application
(for exanple, see Patent Docunent 1). However,
probably because the structure_of the direct-acting ‘

vahre d 5 §orBed STiipsl anas- eearnd ddowi PALH e3it§gPéng| hren the inlet
check valve represented by the foregoing wafer-type

L@ divee cutHéete vhash bR vantiadna IfprheenPhet o ¢flasimy the valve
direct-acting valve, [Non-patent Docunent 11 Japanese

andh ety ol 198akBar 830W CoNFE t t ddt 29GL63 SRy yaBf SerRRrtion for
for valves JI'S B 0100-1984", Japanese _ Standards

CORIRRG 11 WHED FhediReETaer AT EY blae Forp of gdblangeyso called
No. 10307, p.38, No., 10705 [Patent Docunent 11

f e e Rgg Bncy PRBEAPRPUBTS detdedy RePlogedragp low-pressure
However, if the valve box is formed with the fl anges

ARRL WL iFe tea BAIBF PERESHT RPN RSO F BBt S%RTR 4fy See Fatent
val ve, there arises problens such that not only the

DRt tldel f HoWEBAREs RERRAP N KRSyiSe LBt Shrdetise of the
manuf acturi ng cost of the valve rises caused_q¥ t he

ARF Y - FRTES ¥PLEEsES gROE HELTREh G&s CORBRERT VR A single-plate
objective of the present invention is to provide._a

cheferalypreerisesdedaRy ithg YaFSEPIY WAFER hePT Vange iere has
formed on a val ve box, and piping i s achieved Pé

CeRYRRG Mg % I]i’éfe%?apﬁ?ewﬁgﬁrbtemﬁeéq"}rﬁcﬁé AL aRge¥a- Ynd
bol t5 BREPTHOFSNt2 DOONRARY £ FHRETANENFAGREE LAl Standazds

Committee, "Glosgsary of Terms for valves JIS B 0100-1984", Japanese
Standards Association, First edition on February 28, 1985, p.37, No.
10307, p.38, No. 10705

[Patent Document 1] Japanese Utility Model Publication No.
6-37446

However, if the valve box is formed with the flanges as is
the case of the flange-shaped direct-acting valve, there arises
problems such that not only the valve itself becomes heavy in weight
but also the manufacturing cost of the valve rises caused by the high
material cost of the flanges themselves.

Anobjectiveof thepresent inventionistoprovideawafer-type
direct-acting valve in which no flange is formed on a valve box, and
piping is achieved by sandwiching the valve box between pipe flanges

and the pipe flanges are tightened with each other by belts and nuts.



In view of the problens described above, the present
invention provides a wafer-type direct-acting val ve
conprising: a driving section that operates when it
senses a primary pressure or a secondary pressure;
and a val ve body communicating with the driving
section to open and close a flow path, wherein the
val ve includes a valve box, which is sandw ched
bet ween pi pe flanges tightened by bolts and nuts, and
connecting end portions of the val ve box having an
inlet and outlet into and fromthe flow path
SYMGgEC (G diHE dMYENREEN| nto fl angel ess structure; the
val ve box further includes a cover flange neck
ext endi Hyvipwat & Herprrklans e s isd akeie oRg PEpgent invention
wal | s of the ~cover flange neck corresponding to the o
PY@sHiRE | ¥ evatfaceme pHltertapet iggnivadved SoRPEhehng: @ driving
manner that the cover flange neck can be interposed
Seet Wb hNeheODsaRLe S| Ot &8 SEBERECHPT HBARY PESFPYRRGEY ¢ gecondary
be adjacent. on a circunference of the pipe flanges.
PYRRYHE, 3N anial¥f BPdoveeWBPIse tEeEn B4R nElee t%wmg section
shape of recess on_the surfaces qof the connectin nd
LORREDIG §1lEESnat ’éaowmqrm AES3iEds Fhangesve aHbFJt a valve
annul ar groove may be filled with a sealln%1
b c HdiChgl ¢ &R 1Ehed R WaRTeRE PR i L angeehetd LEE by olts and
direct-acting valve, the valve box of the , ,
Ny § e ANChCOPRGCE ANT RS ROFYARPENRH R Wi PRE PRYeng an inlet
flanges tightened with each other by bolts QW%}nUtS
apdrHeket e éaﬁnéﬁé?mn@h%rfdl%mt&ﬁe%e%l BPRG flpde into
the pipe flanges, which are respectjvel ormed with
ELfeot R SERUCEUEPetths vRR¥e (P PaEACT] Jﬁﬂf{ Sfapveever flange
box, are flangeless. Thus, it is possible to achjeve

nacleasEneirgdaeaish frRm Hee (Gtae WeF gRndoPn{REAg yalls of the

reduction in the
cover flange neck corresponding to the respective adjacent bolts are

connected in such a manner that the cover flange neck can be interposed
between the bolts located between the pipe flanges to be adjacent
on a circumference of the pipe flanges.

Further, an annular groove may be formed into the shape of
recess on the surfaces of the connecting end portions to be mated
with the pipe flanges, and the annular groove may be filled with a
sealing member.

According to the present invention, in the direct-acting
valve, the valve box of the direct-acting valve is sandwiched between
the pipe flanges tightenedwith eachotherbyboltsandnuts. Further,
the connecting end portions to be mated with the pipe flanges, which
are respectively formed with the inlet and outlet of the flow path
in the valve box, are flangeless. Thus, it is possible to achieve
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di mensi ons between side surfaces (i.e. the connecting
end portions), and reduction in the nunber of bolts
required for piping to half. The space for the
installation of the valve box between the pipe nenbers
can al so be reduced. Further, the installation work at
the tinme of piping can be efficiently achieved and
thus, the load to the pipe nenbers in the piped state
can be reduced. In addition, the material cost
drasfuia eddhicpion g thedmyes wahbet rddubedalarrd radection in the
the manufacturing cost can be drastically reduced. .
digridiens baevweov eidel sing@asscki ext hei srnashang ¢rdpertions)
the valve box is formed into a structure where only
and sresiude iwal Hs cbereepernliafy bolé st hedadfed efrr Hyinisg to half.
are connected. Due to this structure, when the piping
The spade foy thet sl eg ioneof/ahe vabue hoerbatine o) e pipe members
menbers having pipe flanges at their end portion, the
czomiect bd prshudesh ofurthercdve inphageahbek wdi a5 the time of
adj acent bolts provided between the i pe flanges so .
Pzl nmitcaro bepsfficienhby i amtigvest pod ‘égu@ hetl|kapd to the pipe
Thus, the cover flange neck can be interposed between _
mepdpere AT Wil piped g athecBobesrasirase t ARasifdd ljom, othhaaterial
bolt holes of the pipe flanges w thout causin% any ]
CQ$‘@Q©<H1@S¥6CB§OIF)@¢IﬁEﬁn%§S caebpekedychy. pndshushs&hepgnpdacturing
can be interposed between the pipe nenbers without any
cef fqaruley drpgitiRal 1y atedieithg to the present
invention, even if the interval between the bolts
t hr ougHFuafihes t Hee eover L1 paagacrbektangiagphyedd grom the valve
narrow, and the inner portion of the cover flange neck ,
bepipctyymnd Hat® & IHAOHITCHIREE BBLY iid® FiigHpldfgPrresponding
toward the direction along which the connected
tporhe Gfliasensr Redtst wee I 9eedPBE AP g udtere. when

i nner portion of the cover flange neck toward the
tig pd@iingnis gade by interposing the valve between the pipe members

having pipe flanges at their end portion, the connected portion of
the cover flange neck avoids the adjacent bolts provided between the
pipe flanges so as not to obstruct the installation of the bolts.
Thus, the cover flange neck can be interposed between adjacent bolts
and the bolts can be threaded into the bolt holes of the pipe flanges
without causing any troubles. By tightening the bolts by nuts, the
valve canbe interposedbetween the pipememberswithout anydifficulty.
Further, according tc the present inventicn, even if the
interval between the bolts through which the cover flange neck
interposed is narrow, and the inner portion of the cover flange neck
corresponding tothe connectedportionisnarrowed towardthedirection
along which the connected portion is formed, there is no need cf
narrowingthe innerportionof the cover flangeneck towardthedirection
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along which the bolts are installed. Therefore, the
area for the passage of the pressure fluid through
the inside of the cover flange neck corresponding to
t he connected portion can be ensured sufficiently in
such a manner that no trouble is caused in driving the
val ve body by the driving section. As a result, the
function as a direct-acting valve can be nore
satisfactorily achieved. Since an annul ar groove is
alomeyiviedhi Ahe bhktshase igfstpddeds Bhexakorar fticegrep for the
the connecting end portions to be mated with the pipe
pFdsmusest Hmiprresuna i laidgEbbvesh &he $npide) afi Fhe cover flange
sealing nenbers. At the tine mhen_piping i s made, b¥. )
negkedXr rnaTgling thiehe eprees iePoBHePport PefEsHrgdeRéicient ly
~pipe flanges into contact with each other, the
i ealchng TeeWIsaT Shahtng Eerubbet e ausrd Boredinggtmgalve body
portions and the pipe flanges so as to tightly seal ,
byt hepebafidenseqhEref oS 2 FECHEEI rid e SUPRkIPR ésehiTect -acting
i nvention, the connecting end portions and the pipe
vilhghgeg benpsceast i yiapted i aghieyRely seal ed state
w t hout any effort as described above. |na
convent3ig¥al an FEYRGAr FHePVs AStRIPVifphiekalthfySharp&t recess
such as a gasket between the connecting end portions
orartdrer FETHRPRS (Ffakesconpretsidld eRg RRRBEYNS fosbegeated with the
positioned in a state suspended in the air on the sane
Ppg §lapges hangithe s Iapeves age fodileron et fRehng members.
t he pipe flanges and the connecting_end portions ,
A dlien§laedvare P Siaisenadfarky fd pilyebri TR Lhe connecting
whil e the valve is supposed so that the connectin %ggl
eRdROrGASNSoRNE ey Bipe Blangsscdnka emntard ¥ame %@é‘%% er, the
the pi pe flanges. Then, = the connecting end portjons .
SembLIich 'SHIOsE sf LahYESCRR Frtesd %P?hceaeﬁctbﬁeﬁf% Prrrsions and
operation is very cunbersome and needs effort.
tlp iRy ifhyanggsc 6PdrRgt® ot 1 15 E§érkt TPRVBREFERE a
troubl e invaol ved . , , .
Therefore, according to the present invention, the connecting

end portions and the pipe flanges can be easily mated in a tightly
sealed state without any effort as described above. Inaconventional
method, when installing a sealing member such as a gasket between
the connecting end portions and the pipe flanges, the sealing member
must be positioned in a state suspended in the air on the same axis
of the pipe flanges and at a position between the pipe flanges and
the connecting end portions having a diameter smaller than the pipe
flanges, while the valve is supposed so that the connectingendportions
of the valve are located on the same axis of the pipe flanges. Then,
the connecting end portions and the pipe flanges are mated with each
other. This operation is very cumbersome and needs effort.

Contrarily, according to the present invention, a trouble involved
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5 in the piping work of the conventional wafer-type

val ve can be resolved, and the operation efficiency

can be drastically inproved. Thus, the practica

effect of the present invention is enornous. BRI EF

DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a front view

showi ng a piping state of a wafer-type direct-acting

valve. Fig. 2 is a cross-sectional view along the |ine

X-X of Fig. 1. Fig. 3 is a longitudinal sectional
intharabéng work 45 e gonverffigad. walerritypesg lyvepan be resolved,

enl arged cross-sectional view along the line Y-Y of
ard gheppgration ot {¢encyDESTRPIr O T HiNE 1 PREFERIRED Thus, the

EMBODI MENTS Herei nafter, an exanple as an enbodi nent
pPeActinalpeddent of nvbnt PERSSHT |1TVEWTHEONd &8 CPRPE WS ed

on the drawings. Fig. 1 is a front view showng a

pi ping state of a wafer-type direct-acting valve.

Fig. 2 is a cross-sectional view along the line X-X of

BRiRf DESCREFGICH PE EHEOQ%MWUﬂﬁhaI sectional view al ong
the line X-X of Fig. 1. Fi 4 is an enl arged
cross- SE& i bricd ahRBtaVHAY HHReINone Plpipdoftatiqof s wafer-type
partly omtted. 6 This valve is a direct-acting val ve,

A} FRI UG TE dRilYERg

Fig. 2 is a cross-sectional view along the line X-X of Fig.

Fig. 3 is a longitudinal sectional view along the line X-X
of Fig. 1.
Fig. 4 is an enlarged cross-sectional view along the line

Y-Y of Fig. 3, partly omitted.

DESCRIPTICON OF THE PREFERRED EMBODIMENTS

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

Fig. 1 is a front view showing a piping state of a wafer-type
direct-acting wvalve.

Fig. 2 is a cross-sectional view along the line X-X of Fig.

Fig. 3 is a longitudinal sectional view along the line X-X
of Fig. 1.
Fig. 4 is an enlarged cross-sectional view along the line

Y-Y of Fig. 3, partly omitted.



sect ion 1 which operates when it senses a primary

pressure or a secondary pressure, and a val ve body 3

communi cated with the driving section |and operated

to open and close a flow path 2. The illustrated val ve

shows a direct-acting pressure reducing valve. The

structure of this direct-acting pressure reducing

valve is as follows. A valve box 4 includes a flow

path 2 (including a primary flow path 2a and. a_, o

secondéfsrwf Vewvpalf 2bJiresid actdipyivadvesethfbling a driving

incorporated into the valve box 4. The driving section
S@FQ%W&%U@SCEﬁE96®%©ﬁH@e%ﬂtﬁﬁﬁsﬁﬁﬁﬁg%ﬂﬁﬂYEFQ%?ureOraSecondary

accordance with the wvariation in the pressure jn the ,
DREFEEar §E| dWaateh boBy TreemdiiiGegecds et o driving section

i ncludes a pressure detecting chanber 5 in

1 aprRRfTEEES0RC cReRPRhElgEe shEEPY PREBW patiieobl gt rated valve
detecting the pressure in the secondary f |ow path

shys 15 A 1FEFENGCELBE LT e HE RRIRFEUISdRI4VRSVE andwi ched
bet ween pi pe flanges F and Fl provided at the , 1
connectThfySERACHEE PN HAIEREF ngC i SF§SBURR Frgsiicing valve

~and i s _supported interposedly between _the pipe . .

5 1% ged 1Puind E1VBYTE It dniihg LERERGSt FHOAGRRP Bol iBeTuding a
B, Bl ... penetrated_through the Eige flﬂgqﬁé F ?Eﬂ drivi
PRy fdoy RatRi22, and thesrnie o t9Yi B briitld WiFfha 9riving
an inlet 6 and an outlet 7 at its |eft andk{i t, ., i
STt rled PEOTPOERTCA | TRTUS ¥ AFYPVB B0k 4, TN} FErd 1qfeSect10m
a primary flow path 2a_and a secogdary fl ow at%-Zb .th th
1 SHRRARIGa g ORPERNE Hef i Ti% (V36 VandCtHe® ot |@Cerdance with the
respectively. At the center inside the_valve. b 4, a .
VREAT DN (G VB PSS AP SRR RARA T o pabfe driving
2a fromthe_secondary flow path 2b into thesgﬁser and ., i
ST dedPFBHSSS ThETFEPHF Ei Ot 7ok Wl ICPeThES gApgunication
wgmpﬁg @%lc];)%&?%l g_Woxg gpa?t?ﬁ hzbt r%%rf Idg%ggtt: E'%g Zi?l'leariadrezs%utr% in the
secondary flowpath2b. Inapipingstate, thevalvebox4 issandwiched
between pipe flanges F and F1 provided at the connecting end portions
of piping members P and Pl, and is supported interposedly between
the pipe flanges F and F1 by tightening {(long threaded) bolts B, Bl

.. penetrated through the pipe flanges F and Fl by nuts N, N1 ...
The valve box 4 is formed with an inlet 6 and an outlet 7
at its left and right sides respectively. Inside the valve box 4,
there are a primary flow path 2a and a secondary flow path 2b
communicating with the inlet & and the outlet 7, respectively.
At the center inside the valve box 4, a partitioning wall
8 partitions the primary flow path 2a from the secondary flow path

2b into the upper and lower sections. The partitioning wall 8 has

avalveopening 9 forallowingboththe flowpaths 2aand 2bto communicate
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with each other. The flow path 2 extending fromthe
inflet 6 to the outlet 7 is forned into the shape of
the letter S. Further, the valve box 4 is flangel ess
at its connecting end portions 10 and 11,
respectively having the inlet 6 and the outlet 7 of
the flow path 2 to be connected with the pipe flanges
F and F1 in such a manner that the valve box 4 is
sandwi ched between the pipe flanges F and Fl.
with asty gelher e, Thre fdPyt arte %@ﬁﬁé@ﬁl@goferonsahﬁaé%%efofs to the
the valve box 4 is reduced by the thicknesses of the
oyl Ifiges isafoeBRpaivEC viih arsneénthenaftFEange- shaped
val ve box. On the surfaces of the connecting end
por t i ofdrtiezndthe viad vepeordt 89 MipnF Sl RES Sy a8 gPgecting end
the pipe flanges F and F1, a recessed_ annul ar _groove
pept oI dPnelEd The THSRFCRE VEL OV 13T ither Lplel §iand the outlet
seal i ng nenber 13 such as an Oring, a flat-ty
7 pedckhfgt bed Ratd 2 FRPT iPrIRE R Hé‘flﬁ dthed Péiesngl%ﬂg%ﬁq F and F1
Oring is used). At the upper portion of the valve box
i sughcapVeIaraflat fdik vaivedkeeddis lﬁﬁ%‘"&qﬂe@n??%e% he pipe
end of the valve box 4. Further, a disc- shaE
w&%%@dal@%r}ﬂ -on Y6 Eﬁtq%ﬁ FLEUFFOEmdddicog 8t pREy petween side
covering ange (i.e. a flange for_connection wt
S%ﬁ@%@%ébﬁﬁ@g‘ e ispegauced By She &G seReh Ube flanges
end of the cover flange neck 17. The cover fl e neck
a8 ©qupaLRde it Eed B‘éfl‘\ﬁ%’é‘ﬁl‘?rl*?el pﬁlﬁ’é‘gﬂ & B? Tﬁagﬁ% By
a state where the connectjing end portions 10 and 11 of
t he valSFe thxsurkpeehrsubhe cfciﬁr@c&ﬂrﬁﬂa%’tl \quﬁlﬂ?é‘ bPnd 11 to
flanges F and F1, and where bolts B
b dietatiaBlt Hid RR TeRESpPhe- aﬁgesﬂ%ﬂ%ﬁﬁ Frpidafla recessed
t he cover fl ange neck 17 is in the shape ca ab{2 15f11 4 n
AR GRIORY Sh et wherf AESbol T8 B B1 FaPYEeht 1 Tilled wit
each other on the cwcum‘erence of ttﬁ el e fla&es F
2 FRAIPNY FRTPRE 17 |0HT &Fedn O-Ting, at-type packing and the

like (in the illustrated example, an O-ring is used) .

At the upper portion of the valve box 4, a cover flange neck
17 extends upward from the top end of the valve box 4. Further, a
disc-shaped recessedportion 16 entirely surrounded by a body covering
flange (i.e. a flange for connection with a later-described bonnet
15) 14 is provided on the top end of the cover flange neck 17.

The cover flange neck 17 is interposed between the pipe flanges
F and F1 in a state where the connecting end portions 10 and 11 of
the valve box 4 are brought into contact with the pipe flanges F and
F1, and where bolts B, Bl .. are penetrated through the pipe flanges
F and F1. Also, the cover flange neck 17 is in the shape capable
of interposing between the bolts B and Bl adjacent to each other on

the circumference of the pipe flanges F and F1 (in the illustrated
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8 exanple, the bolts B and Bl are provided to be
adj acent to each other at the upper portions of the
pi pe flanges F and Fl). A bonnet 15 is forned into a
substantially cylindrical shape, and the dianeter of
its lower end is enlarged to match the recessed
portion 16. The | ower opening end of the bonnet 15 is
entirely surrounded by a flange 15a. The recessed
portion 16 and the bonnet 15 are mated with each
eXRMREE v E e PAitapR ragh Pl ATeTREAVIEeRtO P Afjesept gpgach other
15a are tightened by unillustrated bolts and nuts. An
atadihgs WPBRE BREFhERA 9O Lthsy Riitged lapgeant uppérFgpace
(i nside the bonnet 15) partitioned by the diaphrﬁgm
18, whérRarnethd5 | idnEPraphdBtrignsieerdte & dyeggbipdrical shape,
portion 16) is used as a pressure detecting chanber
arsl the dianetenmlt LEGt EOWHe @A VF Rpladssd bR matgthdhe recessed
adj ustnment spring 19 is made of _a conpression coil , ,
PPy 1&¢-i n e laviedsOPsréadefERPPE, Eg@r geraffular is entirely

sprin . _The adjustnent spring 19 is interposed in a
9@8%%F%@§eéysﬁaﬁéaﬁﬁ?mk%%-a spring receptor 20 which

al so serves as a di aphragm pressing nenber _and is ,

mat ed WNShTeERESerhPer tE0r flfcanenee e AP AR Tatedng th each

a spring receptor 22 conpressed downward by an ,
OtRFSE Frerft L ARt ERM8 nadéesr Hd tLapachl4 iag‘di IRge7fefightened

and screwed fromthe upper end of the bonnet 15. T

h .
bRt HEHER 5ed Bl BT Anl Hiked BSWEF RS HoRRaRd LPgt e Provided

~adjust the elastic force of the adjustnent spring 19,
LIS G \HAIC Y RRAEF s(ﬁi“éééiﬁ*e‘?ﬁe bernehe 53 [ Hﬁﬁ\: h‘gﬁ?ﬁ%‘P Léfctg?ee glaphragm

bel ow t he adjustnent screw 21 is adjusted. At the .
1gppberend dre LREehgRRe {5n=ide dde REFeeIeS Ry be) 1s used

the adjustnment screw 21 is provided. . o
as a pressure detecting chamber 5, so as to constitute the driving

section 1.

The adjustment spring 19 is made of a compression coil spring
(in the illustrated example, a rectangular spring). The adjustment
spring 19 is interposed in a compressed state between a spring receptor
20 which also serves as a diaphragm pressing member and is mated with
the upper surface of the diaphragm 18, and a spring receptor 22
compressed downward by an adjustment screw 21 made of a bolt which
is inserted and screwed from the upper end of the bonnet 15.

The adjustment screw 21 is moved upward and downward to adjust
the elastic force of the adjustment spring 19, so that the displacement
of the diaphragm 18 located below the adjustment screw 21 is adjusted.

At the upper end of the bonnet 15, a lock nut 23 screwed to

the adjustment screw 21 is provided.



9 The pressure detecting chanber 5 (i.e. the recessed
portion 16) is opened at its |ower portion so as to
communi cate with the primary flow path 2a and the
secondary flow path 2b separately via the cover
fl ange neck 17. An opening 24 communicating wth the
primary flow path 2a is forned into the circul ar
shape at the |lower center of the pressure detecting
chanmber 5 in such a manner as to correspond to the _
val ve cBenprgssureietehdndopleilry 25 (& otmihiccheserpsed portion
with the secondary flow path 2b is fornmed into a ,
1lelbstananiesl 3y 1 8 drapgucat Loshepas taPsIrHdjeacantth phe primary
t he opening 24. Therefore, inside the cover flange.
fhee path 28 mnduppersegrndagty fhevmattht 2bovrbrratellly 8ladhe cover
formed to rise in such a manner that it partitions
flargepErngs - 24RR MPerp rned P4 cepminl Gdcdm o hER, thipgrimary flow
partitioning wall 8 partitions the comunicating path
pagh GoniEnt@arechdntqi e e cplpretialg 6l Pa® H OgTf pepter of the
t he communi cation path 27 comunicating wth the
pEetHTade Hachwnparhamber Thel it GindlinAc BENRYT pa h® I rasgrond to
27 are formed into a cylindrical shape and a . _ ,
the el ioay nEe 8t an§if LLhey pERing| 28hgpemunicating with the
respectively identical to the shapes of the openings
sogongrr F1oms raebcePbbe thygwrd inte ghaubshretbtlly giergangular
of the valve box 4, in order to enable the cover
sheRpgeitecle FAIPECHE Rt BRPORINIBEE Wéen the bolts B
and Bl provided adjacent to each other between the
upper ﬁ%n%eof ipgédpi ple fearryed LapagnBeet, LAt filife upper end
sites corresponding to the bolts B and B2 of the
OF drif MAEALitRNPBEIWRL b haw AGENFANE? dil9%rigePuthah Mafger that
interval between the bolts B and Bl, as shown in
1 RREE B igne $heoRPeNiALS sTHERhIASs 29dRCERE toweich other. The

fl ange neck 17 corresgondin to the bolts B and Bl , ,
pgﬁ?]afcjeq:ﬁlng wall 8 partitions the communicatingpath 26 communicating

with the primary flow path 2a from the communication path 27
communicating with the secondary flow path 2b.

The communicating paths 26 and 27 are formed intoacylindrical
shape and a substantially rectangular cylindrical shape respectively
identical to the shapes of the openings 24 and 25. As described above,
in the state of piping of the valve box 4, in order to enable the
cover flange neck 17 to be interposed between the bolts Band Bl provided
adjacent to each other between the upper portions of the pipe flanges
F and F1, at the sites corresponding to the belts B and B2 of the
communicationpath26havingadiameter larger thanthe interval between
the bolts B and Bl, as shown in Figs. 2 and 3, only the side walls
of the cover flange neck 17 corresponding to the bolts B and Bl adjacent

to each other are formed to be connected. The communicating path
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to each other are fornmed to be connected. The
communi cating path 10 26 at the connected portion 28
is formed into the same width as the conmunicati ng
path 27 as shown in Fig. 4. In this enbodi nent, the
outer wwdth D of the cover flange neck 17
corresponding to the wdth direction of the
communi cating path 26 (i.e. a direction intersecting
the direction al ong which the bolts B and Bl are
2prajvitdedyonsegiperd nartien 38 gy fomardt Hate ither ¢ame widch as the
between the bolts B and B1. In addition, the outer
COHFBMIN. I3 1610 fREN €dvar Fhewiyelthdcio 17 - correspondlng to
the width direction of the comunication path 27 is
made t olh&EifaErEPdE RERT t hehe MubisraWigehweent Eie cover flange
bolts B and Bl along its vertical direction. In this
ne@hnet congspondangf te hehsividtadirertine ebveie fqapyeicating
neck 17 having the outer wdth D corresponding to the
PR 26 Bl afid BALTECEHPRENCRIERCE HR dhenditect igppL PRy which the
28 in such a manner that the shape of the portion 28
belroth ped Bl mre earuaredt i 1y “fﬁ*éitethquf JeHoEd Fﬁélild%le interval
the cover flange neck 17. Alternatively, when th
beivedn wihgt RObESi B a@sB1t ar HerrdHad obh et PRtRNEA width D1 of the
between the bolts B and Bl, the side wall of the cover
YRl Ak nerk AdvicETERBOBAIRY WP dERe DFidtdh eﬂlsr@‘:tlon of the
formed with the connected portion _ 28 sanme as th
COpVE CAHE e BRAR M ch® MRGepe? PeoanehirieshaB tthanBF%rY«hl between
the valve function as far as the _pressure fluid can
Ehaseltt Sughc Ré é%ﬁﬁ%c%%%'V?ﬁﬁ%ﬁﬁind2§e€9éﬁnaft¥ﬁ tfiis manner,
| at er-descri bed_val ve bar 29 is penetrated_ through
the & 1EnatirheatieR) Weat P2 6he ffp‘fﬁfyf ¢809_ neﬂlfel’b#’éé’éaaethe outer
fluud wll be throttled down _at the connected portion

wORCh DERr@SPONRARS theheiPPyt A§ FELET 4F o/ ekth hie connected

val ve body 3 with nore satisfactory
portion 28 in such a manner that the shape of the portion 28 throttles

the communicating path 26 located inside the cover flange neck 17.
Alternatively, when the outer width D1 igs also larger than the interval
between the bolts B and Bl, the side wall of the cover flange neck
17 having the outer width D1 is also formed with the connected portion
28 same as the above.

The communicating path 26 causes no trouble in the valve
function as far as the pressure f£luid can pass through the connected
portion 28 even after a later-described valve bar 29 is penetrated
through the communicating path 26. In any cases, the pressure fluid
will be throttled down at the connected portion 28. In order that
the driving section 1 drives the valve body 3 with more satisfactory
operability, it is preferable that the connected portion 28 has an
area for the passage of the pressure fluid as large as possible. In
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operability, it is preferable that the connected
portion 28 has an area for the passage of the
pressure fluid as |large as possible. In 11 this
regard, it is nore preferable that the connected
portion 28 is fornmed by only connecting the side
wal | s of the cover flange neck 17 correspondi ng and
adj acent to the bolts B and Bl respectively. Since the
pi pe flange F and F1 enpl oyed are those standardi zed ,
thie g&csrdantt @ MRTeheraforaire thetvEls EonrReteAt Revaton 28 is
between the bolts B and Bl differs_depending on the
feTmRe 4y e Ypicpanerakgestie siste melleveh thetgrever flange neck
interval is narrow and the communi cation path 26 at ,
1T e reefiRedcddopantli adsao®t o dhredolsshd Frd b haspectively.
its wdth direction, only the side walls of the cover ,
f1 ange Figege thre piwedormnest Banddil emel gyqdare those standardized
_correspondi ng and adjacent to the bolts_ Band Bi as
IHARGHEdCealobe. thheries ofnbhacal vt ESRnéREeRPbbetween the
narrow ng the side walls of the cover f]ange neck 17
bolts R Bdt {oRhi T PREICARSt AR Bt tsindBoinbnB PR flanges F
provi ded. Therefore, it is possible to ensure a . _
apd difet efiveRed ab R FEeTRd paESRAGEOATChENGr ¢yl cation path
fluid in the comrunication path 26 at the connected . _
296t it6R 28N IEEHR P EAGSFg? 8 aiy tTOFBERI B° i9F dAFYPHLR Hgs width
val ve, body 3 bK the driving section 1. On the | ower
dEtre Hn ofnbhEDBISApR P18l Eha cavaplagremaEpt bR sgnnected
is. mated. The | ower  portion . of the diaphragm receptor ,
a3phe §1tpRCEGFEPPYNALRAERIRAD RCEN p O byﬂtﬁaﬁﬁ%@ﬁf as described
di aneter smaller than  the di aphragmreceptor 30 and .
3PREE sand xS LRene difRfhiLaFPEREPaITE 25- nﬁﬁgowgao?{n%flde walls
s slidably inserted into the area of the
Ob orRfUIMCVAL bhapde FSE dodl Ehe TRRCCEd2pBRE; Wi Ip the bolts
A U-shaped packing 32 is fitted into a reces%§d
Bg[aagvglf e PEHE; y arfnsfore, 1t 1s possi le to ensure a

predetermined area for the passage of the pressure fluid in the
communication path 26 at the connected portion 28 without causing
any trouble in driving the valve body 3 by the driving section 1.

On the lower surface of the diaphragm 18, a diaphragm receptor
30 is mated. The lower portion of the diaphragm receptor 30 1is
integrally formed with a piston 31 having a diameter smaller than
the diaphragm receptor 30 and the same as the communication path 26.

The piston 31 is slidably inserted into the area of the
communication path 26 above the connected portion 28. A U-shaped
packing 32 is fitted into a recessed groove formed entirely around
the piston 31, so as to partition the primary flow path 2a from the

pressure detecting chamber 5 in a water-tight state.
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the piston 31, so as to partition the primary fl ow
path 2a fromthe pressure detecting chanber 5 in a
water-tight state. 12 Fromthe center of the | ower
portion of the piston 31, a valve bar 29 is extended
downward vertically and penetrates through the
communi cation path 26 and the val ve opening 9. On the
bottom end of the valve bar 29, a valve body 3 for
opening and closing the valve opening 9 is attached.
The valK#embblg carngrd eheharianaigreeeiemal thegpeston 31, a valve
connected with each other. The valve body 3 is
bay t3fatied eavepdgdvdpyewaihivesd igediivdand penetyaigs through the
openi ng end of the valve opening 9 in a free
CREPH I td orRahBr 28 oaRfathe Healyvg geeparyg 3-r égreit\r@s bottom end
the primary pressure along _the valve openin _
oflithecvabye PHreR8f ot ¥alvReTheni Frr @pephégm£@loﬁéag the valve
is controlled by the displacenent of the diaphragm 18.
Cpenie Sgt athhehed t helhf Fphvagheds sl hBesd¥bing section 1
| onest position, the diaphragmreceptor 30 manner on
A¥P e Mébe 8 PHeCHpeni ng 24 of the
comuni cation path _26 and prevents the valve body 3 _
from | iTHg ¥glvg Padynt ssseatEated oM @ ¥adupdeedars Rprovided
is extended vertically dowward from the center of
L9 He LoHREr OpoRt D et %h@i@&ﬁl@%@%ﬂ%ﬂg Thé g feedlaf separable
34 is inserted in a freely slidable manner .into the
MRS Ehpt ridteyadye PoEY iSoACISIPED| i PATRFYRIGRSUre along
bottom portion of the valve box 4. The effective
the e&%hife gprsedngi Adrareonf (Hersitorsn Bie| g (& e valve
slight]y larger _than the primary effective pressure
DOGE el VITIFOSEOR 16 Petlal GEBIHFTEntAPT: RBEt fhgbigraam 16.

piping in the wafer-type dirept-actin% val ve ,
In the state where the diaphragm I8 displaces to its lowest

position, the diaphragm receptor 30 manner on the circumference of
the opening 24 of the communication path 26 and prevents the valve
body 3 from lifting up in this state.

Further, a guide bar 34 is extended vertically downward from
the center of the lower portion of the valve body 3. The guide bar
34 isinsertedina freelyslidablemanner intothe cylindrical recessed
portion 35 projecting from the bottom portion of the valve box 4.

The effective pressure receiving area of the piston 31 is
get tobe glightly larger than the primary effective pressure receiving
area of the valve body 3.

At the time of piping in the wafer-type direct-acting valve
structured ag described above, the connecting end porticns 10 and
11 of the valve box 4 are respectively mated with the pipe flanges

F and Fl provided to the pipe members P and P1. Then, the bolts B,
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structured as descri bed above, the connecting end
portions 10 and 11 of the valve box 4 are
respectively mated with the pipe flanges F and F1
provided to the pipe nenbers P and P1. Then, the bolts
B, 13 Bl ... are penetrated through the respective
bolt holes of the pipe flanges F and FI. In this
state where the bolts B and Bl are | ocated adjacent
to each other at the upper portions of the
B} |-arjes ren@idated thﬁ@u%}éan?ébtr@ﬂipﬁé’ltﬂvéanBtIléfé]eﬁf‘ed?f the pipe
close to the bolts B and B1 correspondi ngly avoi ds
fiaa9®I R 8l &d Bl so as not to obstruct the
installation thereof. Thus, the cover flange neck 17

can pasH bdHRe8RAtE MBE Ehe Bk Blanaml arFateeated adjacent

nunber of bolts B, Bl... located on the circunference
tOredde Pillse AtahlesURPERPFITIGE G FBENPYPE | GhangReg F and FL,
by the nuts N, N ..., and the valve is fixed
theit 6PPBSEHEY Berhien 2t8he1%q§@dw§%t§@% tFDaﬁBePiPOlB? B and Bl
tlghtenlng the bolts B, Bl _. nuts N, NL. th

CoRET TR disHYe AVRBARN T HOLEE %rﬂﬂﬂ & P o%ﬁ/@ofzt@d?k?%d-’uc‘: the
in the respective connecting end portions 10 and 11

lepeRtiE Iyt aerdhs, TG (GghePyer Alpedesert irearRgss between
surfaces of the pipe flanges F and F1 for_connection

EOf thP ke B amre i ngnend HOFIS SRECET QAdP2its | By th-s located on
manner, the connecting end portions _ 10 and 11 and_the

the e rrimhgEanee st Pape L lorgRe K a8ddileara yRi Aermby i ohtened
other. In the valve piped as described above, the

by et rﬂjltcﬁ Nh&1-val venbodie Falarec it iféFP%d“b'iFrposedly between
est abl i shing bal ance between the upward (i.e. the

thaI RS SSRGSy 88¢i Bh) force exerted to the

di aphragm 18 by the secondar¥ pressure in the _
pressur &éﬁ@@@pﬁﬁgc . by nuts N, Nl.., the sealing

member 13 within the annular grocve 12 formed in the respective
connecting end portions 10 and 11 elastically deforms, and tightly
adheres to the end surfaces of the pipe flanges F and F1 for connection
with the connecting end portions 10 and 11. In this manner, the
connecting end peortiong 10 and 11 and the pipe flanges F and Fl are
tightly sealed against each other.

In the valve piped as described above, the opening of the
valve body 3 is controlled by establishing balance between the upward
{i.e. the valve-closing direction) force exerted to the diaphragm
18 by the secondary pressure in the pressure detecting chamber 5
communicating with the secondary flow path 2b via the communicating
path 27 and the downward (i.e. the valve-opening direction) force
exerted by the adjustment spring 12. As a result, the secondary
pressure is kept at a constant pressure lower than the primarypressure.
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conmuni cating with the secondary flow path 2b via the
communi cating path 27 and the dowward (i.e. the
val ve-opening direction) force exerted by the
adj ustnment spring 19. As a result, the secondary
pressure is kept at a constant pressure |ower than the
primary pressure. 14 In this enbodi nent, the
waf er-type direct-acting valve is denonstrated as a
direct-acting type pressure reducing valve. However, .
t he preSerithisn AeMens. nghe IWahredYPRefeToCTt tRACIRY valve 1is
be applied to other direct-acting type pressure ,
deEprst T HE Y afbed (BHECE HELEGr £XRE VBESSHYS eF BAVFANS valve.
pressure valves, and the |ike), solenoid valves,
Heowgufar e STeseps| 10EpDekon giftl IetthédmdFea cEberdiyg but may be
valves. In these cases, as in the enbodi nent above,

APRELRD et ARG oREEHRE LiGIe PRESTHAre ePyetdrg vaees (back
into flan%eless.structure, and the cover flange neck ,
PEXSEHER ol vphafdl frent il Deesa v e orp e diset heolenoid

structure capabl e of being interposed between the

VabYeR: FEOMLed ValfiadeNelt\ v 8Reh shH«thar ghsetgpperting valves.
portions of the pipe flanges. 15 WHAT IS CLAIMED IS:; ,

I Ehesgaiesesy e 1aithe@mRadimsg haiare  coMp FPeneg: 1rg end portions
driving _section that operates when it senses a prinar%

Obridi& (1% VEr PaxswER sy 1pFeskirede ki stFuriurgofnd the cover
connunicatin% with the driving section to open _and _ .

LEpse NEGH GXCFAEANS iRt TrRB (BP Ve TR PStfedSaf Qs into the
box, which is sandw ched between pipe fl anges

SEFRt e CARADG t_F R MU Nt HRPSSCo MFeEErRg tefg Polts located
gortions of the valve box having an inlet and an |

ABIRFHE ThEFEnFEPRENRE NG | RRFaPRTFASPECPT VR Rime flanges.

made i nto flangel ess
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structure; the valve box further includes a cover
fl ange neck extending upward fromthe valve box, and
only side walls of the cover flange neck
corresponding to the respective adjacent bolts are
connected in such a manner that the cover flange neck
can be interposed between the bolts | ocated between
the pipe flanges to be adjacent on the circunference
of the pipe flanges. 2. A wafer-type direct-acting
WEAT vES ddeonMithdStio claim 1, wherein an annul ar groove
is forned into the shape of recess on the surfaces of
t he conhedh iWaf endvpsr (i 6ASE t ICHFrEF WCORPERELRT pe

flanges, and the annular groove is filled with a ,
Sea|ingarﬁﬁﬁﬁﬂng spgtion that operates when it senses a primary

pressure cor a secondary pressure; and

a valve body communicating with the driving section to open
and close a flow path, wherein the valve includes a valve box, which
is sandwiched between pipe flanges tightened by bolts and nuts, and
connecting end portiong of the valve box having an inlet and an outlet
into and from the flow path respectively are made into flangeless
structure; the valve box further includes a cover flange neck extending
upward from the valve box, and only side walls cof the cover flange
neck corresponding to the respective adjacent bolts are connected
in such a manner that the cover flange neck can be interposed between
the bolts located between the pipe flanges to be adjacent on the

circumference of the pipe flanges.

2. A wafer-type direct-acting valve according to c¢laim 1,
wherein an annular groove is formed into the shape of recess on the
gurfaces of the connecting end portions to be mated with the pipe

flanges, and the annular groove is filled with a sealing member.
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