1 SPECI FI CATI ON VALVE WTH AN | NTEGRAL ORI FICE FIELD OF THE | NVENTI ON The
present invention relates to a valve with an integral orifice for use in
gas feeding 5 equipnment and the like that is provided with a pressure-type
flow rate control device for sem -conductpr manufacturing devices,

cheni cal goods manufacturing equi pnent and the [|ike. BACKGROUND OF THE

| NVENTI ON Gas f {E nt having a pressure-type flow rate control
device for use inh Seém -conduct or manufacturing devices and chemi cal
goods manuf act ur VAEVEOWITECAN INTEGRAL ORIBEICE. WO 99/ 163412 A filed

earlier by the present shown in Fig. 9, the gas feeding
equi pnent is desmqlgmégn@%a process 52 through an orifice
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whi ch recei ves gas roma I'ng’°sour ce,” sal respondi ng
val ve 51 inslikd.| ed on the dovvnstream si de of the control valve 53, a
pressure detector 54 installed between forenenti oned control valve 53

and the orifice Eéﬁlégwpg()@glﬂ,%mvg T orifice 50 installed at the
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thus controlling the Iow rate of the _gas to ed to the process 52 by 25
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a gas tenperatur t 59a, 59b I|f| and 60a, 50b. A/ D 30
converters.  RRRIA élgla 53 H&%evs“ges 283 fioRa g feeding Soprce iborHfics §oUrssReadiog angd
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shown in Fig. 10, the orifice 50 1is inte fixed in a gas outlet

passage S2of installedbétiveercthe @fqrenpmmﬁm gonjed ?vdvs 33 and theromifige corresponding valve
51, the orifice 50 installed at the downstream side of a valve mechanism part of the orifice

20 corresponding valve 51, and a computer control device 55 which calculates the flow rate
by Qc=KP; (K = a constant) from the pressure P; detected by the aforementioned preSsure
detector 54, and, at the same time, outputs as a control signal Qy the difference between a
flow rate command signal Qs and a computed flow volume Qc to a driving part 53a of the
control valve 53, thus controlling the flow rate of the gas to be fed to the process 52 by

25 controlling the opening/closing mechanism of the control valve for adjusting the pressure
P;.

Referring to Fig. 9; 55a is a temperature correction circuit; 55b a flow.rate
computation circuit; S5c a comparison circuit; 55d an amplification circuit;, 56 a gas inlet;
57 a gas outlet; 58 a gas temperature detector; 59a,59b amplifiers, and 60a,60b A/D
30 converters.
| Now referring to Fig. 9, the orifice corresponding valve 51 and the orifice 50 are
represented as separate items. However, in reality, as shown in Fig. 10, the oriﬁce 50is
integrally fixed in a gas outlet passage S,of the orifice corresponding valve 51 to form a

valve 70 which is equipped with an integral orifice 50 (hereinafter called a valve 70 with



valve 70 which is equipped with an integral orifice 50 (hereinafter called
avalve 70 with 2 an integral orifice). Fig. 10 is an enlarged, parti al
sectional view of the valve part of the aforenentioned prior art valve 70
with an integral orifice, wherein 71 is a yalve main body, 72 a valve
chanber formed in the valve main body 71, 73 an inner disc fitted in the
val ve chanbef,, - tal diaphragmformng a valve, 76 a seat nenber
made of CTF ‘é‘g‘-’%{"zé’?fi@resi n), 76a an annul ar valve seat, 50 said orifice
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concave recess having a coni cal shape to make t e 25 centre of t
seat mdifber 76, Iuadditideasat thieutenpéripheryi dfitbeinbér disc T3 theselisiforndde gasrimletsT3b
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I nner surfacqiagf,ragiﬂ@@a@uggggjagu\gms@ge S2 of the seat 30 nenber 76 made
of synthetic resin, and the outer periphery of an elastic circular orifice

plate P provi dedThe expuiaryalye seat ¢6a SEomaeds sy ancupper surfage phiths seatimprghes doe so
that the ori %hﬁﬁerﬂo?é, Phe Srific SB'ig(ﬁ‘)qmed in the gas outlet passage S, in communication with

20 the valve seat 76a. _

Fig. 11 illustrates another example of the seat member 76 (made of PCTFE) in the
aforementioned Fig. 10, wherein an annular valve seat 76a is formed on the upper side of
the seat member 76 substantially in the shape of a disc. The reverse side of the disc-shaped
seat member 76 is formed with a concave recess having a conical shape to make thin the

25 centre of the seat member 76, such that the small orifice 50 is formed in the central thin
part. '

OBJECTS OF THE INVENTION

With the conventional valve 70 with an integral orifice as shown in Fig. 10, an
annular groove is formed on the inner surface of the gas outflow passage S, of the seat

30 member 76 made of synthetic resin, and the outer periphery of an elastic circular orifice
plate P provided with the orifice 50 is forced-fitted into said groove so that the orifice plate
Pisfixed.

This may cause distortion of the orifice plate P at the time of fitting the orifice plate P

into the groove. If the orifice plate P is greatly distorted, then the orifice 50 provided



Jhis may cause distortion of the orifice plate P at the tine of fitting the
orifice plate P into the groove. If the orifice plate Pis greatly
distorted, then the orifice 50 provided 3 therein is also subjected to
distortion, thus causing mal function of thg flow rate control of the
pressure-type flow rate control device. As a consequence, the valve with an
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| NVENTI ON To, achj eve the objects of the above-nentioned invention, the
present inveft9SifteAE clained in claim 1 provides a valve with an integral

i fice which ' i Reat -.r esi.st ant i al
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synthetic resin which i s provided j he .val ve ch er of. the valve main
§ bg dy and e Dalvd Wi ah mtggral Ortice, (25] whith has improveda H(?w rate control characteristics

of the pressure-type flow rate control device employing an orifice plate by not allowing the
orifice plate to be easily distorted, even when heated by high temperature gas, and (3)
which permits easy replacement of the orifice and a reduction of production costs, thus
25 solving the aforementioned problems with the prior art valve with an integral orifice.
DESCRIPTION OF THE PRESENT INVENTION
To achieve the objects of the above-mentioned invention, the present invention as
-~ claimed in claim 1 provides a valve with an integral orifice which comprises a valve main
body made of heat-resistant materials in which are formed gas inflow and outflow passages
30 in communication with a valve chamber having an open upper end, a valve seat body made
of synthetic resin which is provided in the valve chamber of the valve main body and
defines a gas outflow passage in communication with the gas outflow passage of the afore-
mentioned valve main body and a valve seat, an orifice disc made of heat-resisting

materials removably installed in the gas outflow passage of the valve seat body, and an



defines a gas outflow passage in comunication with the gas outfl ow passage
of: the afore- nentioned val ve main body and a val ve seat, an orifice disc
made of heat-resisting naterials renovably installed in the gas outflow
passage of the valve seat body, and an.4 srifice which is fornmed in the
orifice disc to reduce the gas outfl ow passage of the valve seat body.
Furt hernore, t - | i . ' g . ' val ve
wth an 1 nt SHRE AR el 7 e cB Skt dice e ofy Ghllow oefudt BPtedaRe

i s accomodaseatlbady. a 5 concave recess formed in.a | ower part of the

af orenenti oned val ve seat .body, i.s held et ween the,val ve seat. bo nd
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15 body, fitted in the aperture for receiving the valve seat body, and the
ori fi cd0di scof thaafuementionediofificeiplatet he concave part of the val ve seat body,
are fixed airtighQtly,to the. valve P dy. . | .
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i nvention as ygivamaRrtbddy mhﬁésﬁhé otk Sf&@imftental \dktichs OF tHe ifver iditt &@nedbavei f i ce
as claimed in claiml1, "wherein said orifice disc is formed in the shape of
a thin plate, isThepresentirygntion dsclaimedincclaim 4 wlaestoraoralieviftharpintegid orifeg t

f th I ' hel . .
val ve© main' baggmetif Haih3, iferpild et B etwin KRk Sftfte A NGl g,
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6 relates to a valve with an-integral orifice _ ) A
of the concave part of the valvegseat body and the upper end surface of the orifice disc,

when the inner disc, the valve seat body and the orifice disc are assembled such that the
bottom surfaces of the valve seat body and the orifice disc come into contact with the
bottom surface of the valve chamber.

25 The present invention as claimed in claim 5 relates to a valve with an integral orifice
as claimed in claim 1, wherein said orifice disc is formed in the shape of a thin plate, is
accommodated in a concave recess formed in a lower part of the valve seat body and is
held between the valve seat body and the valve main body. Fuﬁhermore, the orifice is
formed in the centre of the aforementioned .oriﬁce plate.

30 The present invention. as claimed in claim 6 relates to a valve with an integral orifice
as claimed in claim 1, wherein said orifice disc is formed in the shape of a plug with a
collar, having a plug part adapted to be inserted in the gas outflow passage of the valve seat
body and a collar part, and the aforementioned collar part is accommodated in a concave

recess formed in a lower portion of the valve seat body and held between the valve seat



as clainmed in claim1, wherein said orifice disc is fornmed in the shape of
a plug with a collar, having a plug part adapted to be inserted in the gas

out f | ow passage of the valve seat body and a collar part, and the
af orenenti oned collar part is accomobdatedsin a concave recess forned in a
| ower portion of the valve seat body and hel d between the val ve seat 5

body and t ey, 6y a8 eV RAN body 'Fhﬂﬁ%%'?@, 1hd B4 forfied Irfthb A &F thére
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pl ug part of orenenti on orirfice’disc. The present invention as
clai ned in chfotdmentiomddadrifice ddca val ve with an integral orifice as clained

in claiml, wherein said orifice disc,is,for i n the. shape 4g . t hat
is 5 screwed i ntPSIIIEt Wéselé‘ég“’ﬁéﬂolfnl %ﬁ%ﬁ%@&@%ffl‘?ﬁ&eﬂaﬁyg@ (%a{% g%tf?gr aj?{?u}él@ce
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i nvention as clai rr_ed in claim8 relates to a valve with an i,nte%{gﬁl, rifice
as cl ai fed i screwed intalthe gavewiflawapsage of the valve seat bpdy. b REECS Is foqmeddnthee of

a plug with col |. rtsing a plug part adapted to be fitted in the
gas. outflomfa%é%rlgégégﬁ%df&%d\i/sgl ve 10 seat body, and a collar part adapted

to be accommodat The present inventivreasrolaimed infdaimesdrelatestth @ valvalwith andategrsbaritieend

hel d between the valve main body and yal ve i n haod as. outfl o

passage in céﬁﬂﬂme.éé& flain WW‘?‘F"?‘%@“B%‘E%%W %&Prﬂ?fgs}%é& Sg‘ﬂ%t PP %%t‘ﬁlsaeat

body, and an gy @n@?ﬁﬁ?%ﬁtﬁhﬁ)ﬁdﬁ‘&ia tetiad be fitted i AR @hs SitloNdabsagé of the valveg
er, €

part by welding.’ Fu orifice is fornmed in the aforenenti oned
orificelOpl at eeat bodyThnd peeltas partiadapsed todye acsommariated in cencayesecess &prmeddn ths o

valve with an ,ntegral or,.figce ' [l i i

i o conpr i 58ava SR bty el eoyRh B P huli Bellatd yUCRERbAIS Bllouidis
comuni cat i ORahidinicdnaatcation withthengus datfovopastdpe of she entvenseat bodglyand aand an
orifice plate nounted on the upper surface gf the thick djsc ich,orifice

disc is acconfietipleedeing fixed on @A VBPH &8 part obthedlng parkby weldme,Epnthegsthe o
val ve seat bg‘gﬁﬁ%{g(}o@ﬁe&@tﬂeif&eplgﬁt‘(&ggr?%igg?ﬁlg{e\_/e seat body and the val ve

mai n body. F orirfrcers the aforenmentioned orifice
pl ate. BRI EF DESQRE pdsél icfenfibtidy dliffed irgelaiin 9 eelated toragvalvedivitinin intagral onifice
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plate and an Rifddw fHsadelifl commuhichtfdn Witletheldds oot passagh of Bletvalveimain badyy e
seat body, an orifice disc and an inner I sc as seen bhefore the inner disc
i s pressed. FRingan orifiee plateariuategcan the uppgrswifacef thesthickshsg) whichwrigee diseisnai n
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20 held between the valve seat body and the valve main body. Further, the orifice is formed in
the aforementioned orifice plate.
BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is a longitudinal sectional view of the main part of a valve with an integral
orifice showing a first embodiment of the present invention.
25 Fig. 2 is a plan view of an orifice plate and an orifice.
Fig. 3 illustrates the relative heights of a valve seat body, an orifice disc and an inner
disc as seen before the inner disc is pressed.
Fig. 4 is an enlarged, longitudinal sectional view of the main part of a valve with an
integral orifice according to a second embodiment of the present invention.
30 Fig. 5 is an enlarged, longitudinal sectional view of the main part of a valve with an
integral orifice according to a third embodiment of the present invention.
Fig. 6 is an enlarged, longitudinal sectional view of the main part of a valve with an
integral orifice according to a fourth embodiment of the present invention.

" Fig. 7 is an enlarged longitudinal sectional view of the main part of a valve with an



30 Fig. 5 is an enlarged, |ongitudinal sectional view of the main part of a
valve with an integral orifice according to a third enbodi nent of the
present invention. Fig. 6 is an enlarged, |ongitudinal sectional view of
the main part of a valve with an integraleéorifice according to a fourth
enmbodi nent of the present invention. Fig. 7 is an enlarged | ongitudinal
sectional vi . I t i ' A | orifice
accordi ng toﬁk%ﬁgilfo?l? ?%%6 rcryetlr}?ﬁgt?eﬁé&&eﬁfg@ﬁ?@ﬁﬁ?@ﬁkﬁﬁ@% g. 8 is an
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integral orifice.,according.to a sixth.embodi f_th .esent i nvention.
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orifice in a 5 Egnydhkiratefbnddxample ofthe/gs dflacmlveatith andintepnl ordfiedina. Fi g.

10 is a longitudinal sectional view of the nmpain part of the conventional
val ve With senveptiqngl pressyrs-type Bowprate comtrol devige) ongi t udi nal sectional view

of anot her exanp & 16 ' : i | an
integral orifi cehpglg(B fs%l %f&%ﬂhﬁgﬁéﬁ@emﬁﬁ%ﬁ quﬁea@o\?\g vﬁe(ﬁe\nwalil an
i nt egral ori Withen infegrabarificef ace, X a seal face, Z a seal face, H

cl earance, H2 cl garapce,, 1.a wvalve.main. body a val ye seat bod 2a a
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mai N body, 3Bead b8dESE SVHNRENILE Mgeal Paifike. 4 an orifice plate, 5 an
orifice, 6 a valve chanber, 7 aa&&s i nf| ow passage, 8 a gas outflow 15

passagel® 9 an i nFNPEX OF REEERE CAEA hge, 11 an aperture for
receiving the vahve, vﬁ@@%vitﬁ?ﬂg%e%raf &ifﬁe?%’?'sbal%&”ﬁltae{eal%éé ’Zbdoifbf]fagegll-gxr ge

di aneter part, 12 a gas out assage the Vval ve seat
concave part clearances ERicicarance, e valve mair bddy €,a vabee seat tody Raca smadl digreeter part, 14

a valve seat,, 15 a gas outflo assa of the.arifige disc, 16 a di aphragm
L7 a i aphr Zoaee dRaeter bare o b R8s o & R o a B bog S ety bars 2
bonnet, 22 aapbHfcddh _,5aﬁoﬁﬁce@swalverchﬂ%érnagaﬁﬂﬂuwwsag@rsei RMidw 25

an internedi ate strai ght part, 26 a |lower tapéered part, 27 a female screw

and 28 ¥ nul passege & anvoREdisCH 0 gaR e passageiHEl amnespredar Tensivingdbe ivalwet s of

EnpicD NENT 1 %08 OBt 17 & e Bt B 18 Taled condt Bt 7 B oo IR e of o
a. valve wit fhewvalvese@tdiody, 1304 ¢dnicae salfiofor FedeiRinlgithe brifisedistl, 18én &inutahe
present invention, Fi Is a plan view of an aqrifice plate and an

. Fig. 2 ( |
orifice. A v@r%ctwnvd‘? nvalve se3t. d§ragas optilomepassageof thecorifice discy k5 #eiaphmaemy 17
a val ve seat amylra%m presser, 18 a shaft, 19 a spring, 20 a bonnet insert, 21 a bonnet, 22 a plug part,

20 23 a collar part, 24 an upper tapered part, 25 an intermediate straight part, 26 a lower

tapered part, 27 a female screw and 28 a male screw.
MODES OF CARRYING OUT THE INVENTION
The embodiments of the present invention aré hereunder shown in the drawings.
PREFERRED EMBODIMENT 1
25 Fig. lis a'longitudihal sectional view of the main part of a valve with an integral
orifice showing a first embodiment of the present invention. Fig. 2 is a plan view of an
orifice plate and an orifice. '
A valve A with an integral orifice comprises a valve main body 1, a valve seat body 2,
an orifice disc 3 with an orifice plate 4 welded thereto, an orifice 5 and an inner disc 9 for
30 the main part. It is a valve of fhe metal diaphragm type and also of the direct touch type.
~ The aforementioned valve main body 1 made of stainless steel (SUS316L) comprises
a valve chamber 6, a gas inflow passage 7 in communication therewith and a gas outflow
passage 8 In particular, the valve main body 1 is provided with a valve chamber 6 having

an upper opening . At one side of a bottom surface of the valve chamber, there is formed a



an orifice disc 3 with an orifice plate 4 welded thereto, an orifice 5 and
an:inner disc 9 for 30 the main part. It is a valve of the netal diaphragm
type and al so of the direct touch type. The aforenentioned val ve main body
1 nade of stainless steel (SUS316L) conpriges a valve chanber 6, a gas

I nfl ow passage 7 in conmunication therewith and a gas outflow passage 8.

| n particul agas kS Yasise TR BnkiRication Wit tRARLIMNbE: 6 a%d Y he CRAPDSH th€
havi ng an upper opening. At one side of a bottom surface of the valve
chanmber, t hebatdng surfacm;gera igformged a gag dwflowpassage8 I ¢commounication oth the valive h

t he val ve cha%‘gr[%r g and in the centre of the bottomsurface, there is
formed a gas 1 Bw passage 8 in communication with the valve chanber 6.
An inner disc 9 Afiininefdisé @k ihserfel én thelvile chantieg 6 of thd afblemnentioned R Nei e d

valve main 5 body 1. Said inner dis¢c 9 is formed. wth _an_ approxi mtely
round dPsc s\’%ﬂ?el-)ér"@n‘{'%qféiisﬁl9é§ rmeg yth agapproximately repdidisg share Hom;stainlesst er

periphery arg.f&96836n b |sﬂi@s8§ﬁ%g%$§%&$|hé& m&%ﬁ@?&ﬁhﬂ% g}%sta s 1Fn92s

i nfl ow passage 7 of the valve nain n“a central part € | nner
disc 9 is foeommusicatiopovith the gasinflow passage Viofithesalve maat bedysk o alseuntyal part AE

shown in Fig i doapgr 11 ¢ Lses_an u r.small, di ameter portion
| lTa 10 andthgJI oe§ lrsgPé?%é&g‘f %ﬁ@e&"&nﬁ{ %).r TRTER s%gf;\@éve?e?tsbq%g?ned at the
boundary bet weenAs biowrein@g. 1d bﬁcﬂlﬁ{@fur@ﬂ tothprlises am tpped emalrblainettr poRicar118ar t
| la fqr. pressjng the valve seat body 2. Bo er and | ower faces of the

h
outer périph ef E8s @ﬁ@?teﬂl@eA@eérféces%istcfQW%%ﬁh@ boundary betwepnithe lasge The

af or ement i onggmyal Pﬁrte 3 PRhndARE ﬁmgll H?éﬁl\%te? haﬁ )| ﬁ‘+ f%gh)'r&ssiﬁg gﬁr{e{)\laﬁ}é%atan%d? STRGHP

the 15 like 1s fo as a short cylindrica ape rising an- upper

smal | di anet eppepand lodzr faceds ofithé owter périphgey afitherinher digad are3b-calidd mbial seaht r e
of the valve sr%at body 2 there is formed a gas outflow passage 12 in
comuni cat i of™fth t he gas outfl ow passage 8 of the valve main body 1. The

lower part of thehgaSretenlibR VARLSEADOAY 2intadR O 3yrilfddiclrbsi PEAEANS
recess 13 adapted tor accémmdate an gr_l;fice di ?c %ééltchgsrlﬁelmnc{mago be

Fur t herlfor e, lilnis formed a8 awhory eylindrical shapecomprising ai nppdremalb dismetanphei@e aod t he

1l di a_of t . Th t
or 1 11 ce i scb ek isbe Guler biF 2K A e Bilie MO wilvg wACHEMY BB RS o
USU316LM andowflowrpatsage 1D iraéoenmedicitidn ey thé Qas Aitfléw passasd 8 of the vale nidid N

body 3a of the orjfice disc 3 there s formed a gas outfl ow passage 15 in
comuni cati o °‘§ﬁ b ﬂthIlf@”eZEPaﬁég thy gas|oytflayy passage 1275 grlaiged te, farpa eoagaveecesn d

also with thes Q@I%Bfah%%r%&fi@ oﬁﬁ&fc%iéé‘?thg%ﬂ{ve mai n body 1. In the upper
y 3a 0

surface of the I'n bo the oritice disc, there is forned a dish-
. 20 Furthermore, an annular valve seat 14 is formed in the upper surface of the small
diameter part 2a of the valve seat body 2.

The aforementioned orifice disc 3 comprises a thick, hollow disc shaped main body
3a made of USU316LM and an orifice plate welded thereto. At the centre of the main body
3a of the orifice disc 3 there is formed a gas outflow passage 15 in communication with the

25 gas outflow passage 12 of the valve seat 2, and also with the gas outflow passage 8 of the
valve main body 1.

In the upper surface of the main body 3a of the orifice disc, there is formed a dish-
shaped concave recess 3b. The orifice plate 4 is fitted in the dish-shaped concave recess 3b.
The orifice plate is fixed by welding its outer periphery to the orifice disc body 3a.

30 The aforementioned orifice plate 4 is a thin disc made of SUS316LW. In this
embodiment, 3.5mm is chosen for the diameter and 0.05mm (50pum) for the thickness of
the plate.

As illustrated in Fig. 2, there is formed an orifice 5 at the centre of the orifice plate 4

to reduce the gas outflow passage 12 of the valve seat body 2. In particular, in this



shaped concave recess 3b. The orifice plate 4 is fitted in the di sh-shaped
concave recess 3b. The orifice plate is fixed by welding its outer
periphery to the orifice disc body 3a. 30 The aforenentioned orifice plate
4 is a thin disc made of SUS316LW In thisg enbodinent, 3.5mmi s chosen for
the dianeter and 0.05nm (50m for the thickness of the pl at e.

i1 lustrated | @e[;gtf‘ he
orifice plat éelﬂ%fdautg%m r%gtﬁue(tig&?nieﬁ‘é%{s?i%gﬁ[?? %ggv%%gsfggre&@;su%ﬁ ah va \§/1e9§5 eifat
body 2. In p@mtrﬁ@ﬁtlworlﬁcﬁplatn 410 & etchinppliovess; wish a miiginpmediemeter 0f@05mmn, t he
orifice 5is dorn%qb fﬁ ect both sides of centre of the orifice
plate 4 to an'e ’h’ax‘p 'Wna m ni mum di anmeter of 0.05nm and a

maxi mum di anmet erReférridg @é0Teo F@Beﬂferdlﬁe RRYWiH ﬂerblﬁtlve?posltfb% of fe a8 Q¥ bb
relatlvg posj t t he valve seat bod%%ﬂe ) the orifice disc 3 to i ch
i s Wi

f
the orifice pit g‘?&s‘ﬁt’%l disc,toguich tg erifice pla ded, andsthe inper diserB at thedime hese
three Comonﬁﬂéﬁh@{e\e}g&@n&ﬁﬁbgﬁgg e 1%&? d’lﬂtovtﬁa gvﬁmeg\g%nb%r Blof bR af?rementnoned

af or enent i oned ore a pressin

applied to t‘t’?éveupquebo@ai tbeﬁjrealdewnwtcbpremg fotveriy apflied tmthemppér phrisef the As
illustrated | H}& ns| ons of valve seat body 2, the orifice
disc 3 and t‘hu pf‘?ﬂté’ ‘E'te e sel ected such that Wnen the three

conmponents are aAsiigitteel inFi |3G€He&ﬁ§1@n§1fns ofal¥e Jeal bddy M, ithe bSMidEREsLINGSRE
t he botlt)om surface of the valve chanber 6 and the Iower face of the inner

di sc 91%whi |18Rerlisc) 9aie selected suchpha when theithran comppaentsare iassembled, 2 hlsanapgseof

o e di sc s Cang e saanted Yoy TRE bbb BT oY i Bl K gl ©

seal ing is efasaoftte irmer dhk:e9 o:dnlstaa: bleimmezaO 924, ln’ﬁmQﬁﬂﬁﬁneﬂ betwisah Vit uppet

body 2 is col ‘%éﬁg when the 81 s& IS pressed from above, The
cl earance H1® epgg}cggqpqrh "trWé &) g valve seati2 forregeining the orificedisciie

| oner face Q,ch@@%;epmgo@t&corﬁicggggg into contact with the bottom face of
t he val ve chanber 6, contact faces X are sealed airtightly w thout

fail. Above the Hmsrartight seolingiseasured foe the @btasbfigedY ambIZt bezaiserthe valvssead,

there are pr 16 a @i aphra resser a shaft 18, a
spring 19, alﬁ) 2qgrl v?‘lng p“ﬁ}%mf Tnﬁrl(ﬂsﬁs}ﬁrﬁ%@)ﬁp Ve aphragm 16 i s nmade
of a thin stai nl'HesldraieH, mdadeslaﬁg@r thah she diédr e H)aThdrbfok € Shien iR oWee

val ve_seat body 2. The outer periphery of the di aphragm

upper part of th
1gpi s Eel d ‘IB %Stéhmaelb@ﬁﬁt%ﬁmms 1gteccontast with dhe hatiom Beg phithg valye shamben Sethe

20. 25 A di i entr al rt o the
i aphr agm 10 TERoBeBLR SReald a1, AR 0 Anfiied Pl 18
‘the di 3@hr adrmdy2emd éhe ihileri discifl elibre are provided a diaphragm 16, a diaphragm presser 17, a
shaft 18, a spring 19, and a driving part (not illustrated).

The diaphragm 16 is made of a thin stainless plate, and is so constructed that it rests
on the upper part of the valve seat body 2. The outer periphery of the diaphragm 16 is held
between a bonnet 21 and the inner disc 9 via a bonnet insert 20.

25 A diaphragm presser 17 is positioned above the central part of the diaphragm 16 to
press the diaphragm 16. A shaft 18 which is attached to the diaphragm presser 17 is used to
move the presser 17 up and down. A spring 19 urges the shaft 18 downwardly so that the
diaphragm 16 is forced to rest on the valve seat 14 of the valve seat body 2. A driving part
provided at the upper end of the valve main body 1 moves the shaft 18 up and down. An

30 actuator utilizes a high- speed response type solenoid and air pressure is employed as the
driving part.

Next, based on the construction as such, the operation of the valve with an integral
orifice according to the first embodiment will be explained.

When the driving part of the valve A with the integral orifice is actuated, the shaft 18



nmove the presser 17 up and down. A spring 19 urges the shaft 18 downwardly
so-that the diaphragm16 is forced to rest on the valve seat 14 of the

val ve seat body 2. A driving part provided at the upper end of the valve
imai n body 1 noves the shaft 18 up and downg An 30 actuator utilizes a high-
speed response type solenoid and air pressure is enployed as the driving

part. Next, LS8 | : i

N th an |t corare daPhiaRR RS kb ARROHE Hetich VT (DGR 19, with phe Stk
expl ai ned. igenthad peirt iof thegligphiragnoi6 isiveused ito comde wivi frbimcthe nalegseat 14 of fhece

I s actuated,_the af w9 and the.di.aphragm pregser 17 ascend agai nst
the action ofAYHE Qfﬁ'&ryré%ﬁn Chig ﬁ?\wlnﬁén hggltﬁhtatﬂ? ﬁ%t IHoW Pazsags ?S?Hﬁé’r‘@ S AR he
di aphragm 16bddy icfieisetd the gaOsmRilGwpNsshgOBoF the ViRt YRIFERly 11dhr&tighlthegasiAfidwe
seat body 2. Then, s, flowng in through the gas inflow Eassa e % of the

g g
val ve nain %E?;Sellofq%ébssm% dise thespach Betwoenshe valye st 4 of the valve veat baiin2
body 1 througdy thbai Nkl ﬁgfas | ' 9 ace
bet ween t he %t\/e gggttﬁgﬁlg%bﬁiyt%asegggllsv s%a g‘?%ggf}fe Zda[vg%a @ﬁgg&i glstﬁ?igla‘?n?’l&
the gas out f#n8\#he gaseniBovy putlét 1Shaf thexdrificestisst3. body 2, the orifice 5, and

the gas outfl ow 5 of.the.orifice.disc 3. en operatign of the
driving part of Wﬁéﬁ \Sléqréi’onAo%fl? ﬁrl\gﬂg P?f?%&’ﬁlvalé? Af%éarf E‘P‘?{%ﬁﬁ‘gﬂe 1s sigpped,
spring 19 f otheepringho foleek thelshafng ahl eheckiiRace PreRsce 35 €6 ddsbedPwHR SRl t h
t he reﬁﬁlt &lg tiﬂhat the central part of the diaphragm 16 conmes into contact
with tHE8 valWatthegentrah pyt of the d&@ﬁ%ﬂbk@@%@toz@mﬁﬁbwt@d@ valvg\seatdl 4 of the om
the inflow pgiwig fr f I - IR : ' i.aphr.agm
16 and cannot f|0\% tt70(§19 tzhtgﬂ%a%ﬁ(%)t%? @&%ﬁ%ﬁéﬂ%‘b §?§%%egy§gﬁh§3e(/aﬁ/%§1lagn lbcgi& 1.
The orifice ipblockedibythe dinphegei 16/amslaaome dlovetoahe gas dieflow passags 8 bf the valvat e 4
Is placed in %3’ gh? di sh-shaped concave recess 3b fornmed in the upper face
of the orifiC&UECEE 'ain body 3a of the netal orifice disc 3 and is

| aser - wel ded to THeorifick plate4 darble &HRily's b3SauY thelretal YHRE pRRL 4 R in Ne
di mensi ons of the orifice disc 3, the valve seat body 2 and the irner $i sc
9 are leal cubgdish-shined coneave Frcess 3bifoonathimthevdpnee f82 0F 1@ arifice disc imaindsadyat ed

in Fig. 3. T by 14 -eni l nner .disc 9, the.sealing faces
Y, X and Z airh:&?fégﬁlr%te 93@%% sé:dj g{ﬁﬁgg‘l sgrg‘f{é@gq #?&ﬂf’ ﬂgﬁ%ﬁ 186 13 b8fiy sﬁhy Hgi fice
plate 4 easyoutemptripheryassenbly of the valve wth an integral orifice
sinple. In additjon, the orifice, cLate 4 is not subjected to excessive

force at the tineiefimesionsiof ¢h 15 3etheivalva seat hpdy 3 end the imadised arer t he
flow rate comldihed SRRUBEHEL 310 fimmCRH 600 BY oCTARAS Hlustidbed B S MHlferb @ ™
: 20 by tightening the inner disc 9, the sealing faces Y, X and Z are securely sealed.
This makes the installation of the orifice plate 4 easy, and the assembly of the valve

with an integral orifice simple. In addition, the orifice plate 4 is not subjected to excessive

force at the time of assembly and, hence, is not distorted. Changes in the flow rate control

characteristics caused by changes in the oﬁﬁce form do not occur.

25 PREFERRED EMBODIMENT 2

A second embodiment of the present invention will be explained by reference to Fig.

In the second embodiment of the present invention, there are formed: a shallow
concave recess 13 to accommodate an orifice disc 3 at a lower end of the valve seat body 2
30 made of synthetic resin; and an annular projecting part 13b that is formed on the lower end
face of the valve seat body 2.
An orifice disc 3 comprising a thin, stainless circular plate is accommodated in the
concave recess 13 of the valve seat body 2 and is held between the projecting part 13b of

the valve seat body 2 and the valve main body 1. The dimensions of the orifice disc 3 are



A second enbodi ment of the present invention will be explained by reference
to Fig. 4. In the second enbodi nent of the present invention, there are
fornmed: a shallow concave recess 13 to accommpdate an orifice disc 3 at a
| oner end of t.he valve seat body 2 30 nmad@® of synthetic resin; and an
annul ar projecting part 13b that is forned on the |lower end face of the
val ve seat bodinin indab doi QR0 Es AL | r s Cul ar
plate is acconmodated in the conga e recesse%AgftB?hee{/a%@g&ég’g%%pﬁgéy 2
and is hel d feetumsdor boldingthy afotenregtipmadtorifiie disc 3 ¢fithe valle A witnin inospyal Drifics,
t he val ve ngj 0, 1. .The.dj i ons ,.of the orifice disc 3 are 10 3.5mm
i n di aneter %ﬁﬁ%&é’@rﬁ%ﬂ(@%‘h‘hﬁaﬁ bSQ'HEQ{é_ Al the other features, except
the features fOPREFERRED EMBODIMENT3 oned orifice disc 3 of the valve A

with an_integral orifice, are _the sane as those in the first enbodi nent.
PREFERRED EMBCDI Wﬁwf enbpdimentjof thegwessat ingention™ill he expleinedwith referencede Fig.l |
be expl ai neds Wyith tHeah i b9ori ' ' . | E @0
orifice 5is f ort négq d?é g@tﬁﬁhg%tgh?ﬂ?%‘gé}sawfé&fég%émogr@f@%g&ﬂg ?Fg{glteg r 1%\%? th no
orifice pl atdisa3,awitlpeg otifiee flite dtas pabibe finst embodingnt (Fig. 13 beigg useld.

Fitted in the aetoliihf B e dise S PBmpros Coihe peh B aterteiy et he gas

col lar part agfleWgaisage |Dobke VAlvas6R BERHR A al dBIllar fed EPMfApIaG6%s 13 of the
val ve ﬁgat body 2 3nd hel d between the valve seat 2 and Fhe val ve main

body 1.10aAn ofqcPmpedated in 3 goneave fegessHa of thegvabigrseatipdy 2 and deldrbiefwesn thelvalee 3.
At the | ower t . he C recess 13
for accorn’ﬂ)ﬁeg?|§Jrai%H g{hﬁgﬁl ¢ gﬁagtfb%gﬁt A?%‘i%p g? ﬁsgfog%&ﬁnggg Hlltugé’ a@%ao%ﬁea?]n {ftnul ar
proj ecting pdis¢3.18tthe Iobree endbf the vplae sea? Bodyf 2,tdne formiedl kiccotts@ rdcdss 1 &drd

irtight bet the.projectin rt. 13b. of 15 the val ve seat body 2 and
el Gk S e o5 N ot e i S e
part 22 of UfiRe @llaf parplbpthe Brificédhs § WA ARHAEOetRAE e bARELRA AR Tanad:

whose di aneter gradually shrinks towar Its T ower en erne
strai ghd parﬂlelﬂyembagybmtlwa{pbammdy 126 whose di aneter gradually
expands towards 44t.S r. end. (20.P E VBCDI 4 A fourth
enmbodi ment of thﬂléﬁep?éégcgﬁtls Foﬁl\?gﬂ{'}t(]}ﬁcﬁ “II%I?EEC @%Ipﬁft%g(’\&mecq’f‘f{céﬁﬁéné@to

Fig. 6. As cuniprisedisn dppef talperetiipad 2aEWhoselddindsr Sradifllglshénk3 t&@aﬂ?ﬁ?%dvﬂa the
shaped of ab‘g_{léug@and Is screwed into the gas outfl ow passage 12 o tﬁe
y

D
(=g

val ve seat integmgdiptstrgight park2% apd a lower tapered part 26 whose diameter gradually
expands towards its lower end.

20 PREFERRED EMBODIMENT 4

A fourth embodiment of the present invention will be explained with reference to F ig.

As with the fourth embodiment, the orifice disc 3 is made in the shaped of a plug and
is screwed into the gas outflow passage 12 of the valve seat body 2, and the orifice 5 is
25 formed at the centre of the orifice disc 3. In particular, a female screw-thread 27 is formed
in the gas outflow passage 12 of the valve seat body 2, and a male screw-thread 28, which
engages the aforementioned female screw-thread 27, is formed on the outer surface of the
orifice disc 3. An orifice 5 is formed in the centre of the orifice disc 3, and defines an upper
tapered portion 24, whose diameter gradually shrinks towards its lower end, an
30 intermediate straight part 25, and a lower tapered part 26, whose diameter gradually
expands towards its lower end.
PREFERRED EMBODIMENT 5
A fifth embodiment of the present invention will be explained with reference to Fig,

7. In the fifth embodiment, the orifice disc 3 shown in Fig. 1 is formed in the shape of a



25 formed at the centre of the orifice disc 3. In particular, a female
screwthread 27 is formed in the gas outflow passage 12 of the val ve seat
body 2, and a nmale screwthread 28, which engages the aforenentioned
femal e screwthread 27, is formed on the outer surface of the orifice disc
3. Anorifice 5 is forned in the centre of the orifice disc 3, and defines

an upper tgagﬁ%agﬁymwoﬂgﬁ pttiof ROSewall iR BRL 87 Tﬂ&ﬂﬂ’digédhx Pé&lﬁ&%ﬁaﬂ&m@ds its

| ower end, intermedi ate straight part 25, and a lower tapered part
26, whose diplatet¢hatgy seduret] ity theangimbody Iaefithel orificesdiscoivir beonaised PRIBREIRRED

EVMBODI MENT 5 A f.ifth enbodi t pf the esent, i nventi,on wl| expl ai ned
with reference tIB pﬁt &ar’%je Wcte éscf3| t?’f'ﬁgéwggﬁfl}@ﬁ??a fﬂgagrr?%péggscﬁl g@g3
shown in Fi gortlon 22 ddapteddo be fittee irstha ges @ftflew passagy 12 ofithe vaive sead body aa

portion_as shown in Fig.. 7. This allo the position_of an _orifiaﬁ‘%sgglate 4

that isdsecufiolef Rastiemes adapteddady racervse in ,Eonsay fecessdp Jermedig theev in
hei ght. | n_RRkYbGHHREI Helibesfthd Vatfe dufodd o AUTRE ATl iR bR Cari 2 GasCy! 1 nCeX
conprises a plug portion-22 adapted to be fitted in the gas outfTow
passage 12 ofutfidwe passhgee] sisabmipouhication with Shecgasloutfloyopassage 123 fabayrletiseab be
received in,a cgncave recess 13 fornmed in the valve seat body 2 and held
bet ween thelng e seat body 2 and the valve nmain body 1, and a gas outflow
passage 15 in cormgtifiedplagy wipldted iifthe Axhatiged Ronene 3&@ss 37 skbs bélfg fotlnéd
seat body 2. The orifice plate 4 is placed_in the dish-shaped concave

recess18b, <andhe uppsrsurfaceaidee maip bedy phihe opifies dise 3 randds Bxedihydaseriveldingiy of

the orifice gisg | 5k : r-welding. An orifice 5 is forned
in the orifi%ﬁ%ﬁ%segz&n@é{kgﬁséﬁeéﬁggfwm 6 A sixth enbodi nent of the
present inventi @REFERRED EMBODIMENT®6h reference to Fig. 8. In the sixth

TR S N T AN o X GRS L
mai n body 3ag qf _tmi;fm eib6&mdhS &s showaifl i 8€4n W&Lﬂgﬁe ags é&ﬁf}l&étgd %J& thatist

enbodi nent in Fig. I's not necessary. he main y 3 a_an hi n,
di sc- shiped ispiesseddepiesna synthetigresip made vabvefseatdody 2@nd a maiebedyt 3acef aon a

concave rece . of ve.se t ve
i body. 1 IS % A{ied B nsdf e SRR Yy BORgoRt aTF IR B IRENE, 1T
orifice disc 3 crighiis®6dp3sindad G, dResshiped orifios plated! formingrthe Srifidealiscad e as
that of the outfl ow passage 12 of the val ve seat bogy 2,.and a tapered
part whose ArafEedn yeongave egesetd ghthe vst@\ﬁ/a%mly%an aksrheld-betwesnthe valve c o

disc 3 is %ﬁ_bgﬁgﬁéﬁag{se%ﬁle§gﬁ%lod§,§p8316L). However, it could be made of

a synthetic resin
20 The gas outflow passage 15 of the orifice disc 3 comprises a straight portion whose

diameter is the same as that of the outflow passage 12 of the valve seat body 2, and a
tapered part whose diameter gradually expands tonards its lower end. The orifice disc 3 is
made of stainless steel (SUS316L). However, it could be made of a synthetic resin such as
PFA or the like, as in the case of the valve seat body 2.

25 With all of the aforementioned embodiments, the valve A with an integral orifice is
suitable for use in gas supply facilities having a pressure-type flow rate control device.
However, needless to say the valve A with an integral orifice can also be used for other
purposes.

With all of the aforementioned embodiments, a valve seat body 2 is secured to a

30 valve main body 1 via an inner disc 9. However, it is also possible to secure the valve seat
body 2 directly to the valve main body 1.

Furthermore, with all of the aforementioned embodiments, the orifice disc 3 is made
of metal. However, it could also be made of ceramics.

With all of the aforementioned embodiments, the thickness of the orifice plate 4 is



PFA or the |like, as in the case of the valve seat body 2. 25 Wth all of
‘the af orenentioned enbodi nents, the valve A with an integral orifice is
suitable for use in gas supply facilities having a pressure-type flow rate
control device. However, needless to sayl2he valve A with an integral
orifice can also be used for other purposes. Wth all of the

aforenentlommgwg%ptagy oﬁleYﬁhM&e%%hldb&délnﬁojea secured to a 30 val ve
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any other thic could b oyed. Wt | | th afor ment i oned
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However, it coull?thfS TAEBWENTIONe- f ace et ching process machi ne

wor ki ng, or by electro charge machining. Simlarly, the dianeter of the
orifice 5is okmiﬁnem@hmﬁethe presenlt igwention aghigves lagellentyeffoets s fallomiset er

coul d be used. I
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‘body, an orifice an orifice an n |nn rin orific i SC

whi eh 18 10 st Geatresistendustenalr tephicy Famdhe %@E\"gﬂ?f orPeYRRINtaleds e at
body, is renpyia obfifRinApdsSie of thel vaReGas: HE}dSrfArPMhﬁ&ﬁé;ﬁﬁﬁe@fn thB @rified éﬁ@c seat
body. An orifice is fornmed in the orifice disc. As a result, thermnal
distortion i4s ismllllt,,tthBlr distprtiomiis srall, thesehysaltieg it possitletonobiain aceurate flowiy
rate characte iel! lt$2) The orifice disc nade of heat-resistant materials
Is fornmed serB % %rf Bmthe 15 val ve seat body, and the orifice disc is

removably fitteq2) Thé beficalscahdidel Fhetassigat Mdterdidieis fmaieu%ep@a*elybnﬂu thet hus
enablln the orifice to be forned in the orifice disc in advance.

resul t 157t i@ivegsatedrody.ang dhe rifipeshisgiiy removably ftted in the grs oflowpassage pf:téleand
to weld the gyje s%&%od?lt dseenfaal@ﬂpg BFI%%&%?%E& ﬁ%r ﬁiﬁ’c'e&s@'?ﬁ’a&%@%%s 4 hus

making it possible to’reduce C e orifrce SC I s made
heat - r esi st alesultyittieedster so pﬁﬁtﬂnemﬁllmeffbmnmh lnveork ah Wie orifite aadito treldythe arificet he

orifice disc.isr fitted in l ow passage of the val ve
seat body (RS 1@ e ﬁaﬁﬁﬁé%%ag By Pekipe  HRbatS et S oar ¢
AS a result, by (@ ABbS iRt Y ot st aflkiAR SeilckBlyatdnh RIS

different sizes, 1t I's possible to set
20 seat body, and the orifice disc is removably fitted in the gas outflow passage of the valve

-

seat body, thus enabling the valve seat body to be used as a common part. As a result, by
preparing a variety of orifice discs with orifices of different sizes, it is possible to set an
appropriate flow rate range merely by changing the orifice disc.

(4) The orifice disc comprises a main body and an orifice plate, and the orifice is

25 formed in the orifice plate. Therefore, even when the thickness of the orifice plate is very
thin such, for example, as 50um, no distortion occurs owing to gas pressure.

(5) When the orifice is formed in a metal orifice plate by a both-face etching
process, the diameter of the orifice can be made small, making it possible to conduct easily
small perforation work, for example, to form a 50um orifice.
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appropriate flow rate range nerely by changing the orifice disc. (4) The
orifice disc—eonprises—a main body and an orifice plate, and the orifice is
25 formed in uif s . Therefore, even when the thickness of the
orifice plat e“iﬂlﬂﬂ’“““p@"ﬂm‘:h for example, as 50m no distortion occurs
owi ng to gas pressure. ¥ 5) VWhen the orifice is forned in a netal orifice
plate by a both-face etching process, the dianeter of the orifice can be

made smal |, making it possible to conduct easily small perforation work,
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and provi dedoo\aghﬁdgoﬂﬁé.t& £ LRt Ratkd!i VAU bl O i Yelive fiin 88y
out f | ow passag of 'the aforenentioned val ve main body and a val ve seat, an
orifice di sandgpieviddd withhs gay asflew passagminaommunicatiomwithithe gastoutfllbw passtge gas
out f | ow pass t he.val,ve, seat bo and, 10 an_ori.fice whichds fornmed
"h theof 1 1 10 oo aE Eon B o e e e g e e B oy

body. 2. A \&ﬁéiytﬂlg\dﬁétéﬁaiﬁehibbﬂﬂﬁﬁ{te@fd the g6 Qa6 pasiege ofithe hatverscat Bb®, andr t he
orifice disc is,_provided at the centre part with a gas outfl ow passage in
communi@at i G# axifice vihieh 1gEpsmed 1y the ofiippdiscapd rgduces &he\p&qtfi@v §esaegmt§§? val¥s ned
in the Shapese&‘tfbo‘a thick round disc with a 15 thin orifice plate being

wel ded to the uppg'r end surface thereof, accommpdated in a concave part
forned at the | ovierA yabvet withharointdgis osifice aslaied ireclaimal whereathe brfige disowd hel d
bet ween t he val ée seEt body and .the valye main body; and the orifice is

formed in tHEOvigedtthe gintreipartwith & BasAULION §asspss P COMBIUYCELioR WIth tRega5e i ¢ h

an integral &Itﬁcﬁdv%ﬁssﬁée S thd DRk it Sédi/[ {Brthe®in tﬁé@ﬁd{?b%f%ﬁ&l@idﬁn@!&isc%tﬂé‘ner
di sc nade of heat-resisting materials and provided with a gas inflow
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portions of ¢entephtheaforomentioned prfica platsye.

3. A valve with an integral orifice as claimed in claim 1 or claim 2 wherein an

20 inner disc made of heat-resisting materials and provided with a gas inflow passage and a
aperture for receiving the valve seat body is inserted into the valve chamber of the valve
main body, and the valve seat body fitted in the aperture for receiving the valve seat body
and the orifice disc accommodated into the concave part of the valve seat body are fixed
airtight to the valve main body by pressing the outer circumferential portions of the inner

25 disc from above.,

4. A valve with an integral orifice as claimed in claim 3 whereina clearance H,
between the lower surface of the inner disc and the bottom surface of the valve chamber is
larger than a clearance H; between the upper surface of the concave part of the valve seat
body and the upper surface of the orifice disc when the inner disc, the valve seat body and

30 the orifice disc are so assembled that the bottom surfaces of the valve seat body and the
orifice disc come into contact with the bottom surface of the valve chamber.

5. A valve with an integral orifice as claimed in claim 1 wherein the orifice disc is
formed in the shape of a thin plate, accommodated in the concave part formed in the lower

part of the valve seat body, and held between the valve seat body and the valve main body;



4. Avalve with an integral"orifice as clainmed in claim3 wherein a
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valve seat body and the valve main body; and the orifice is formed in the aforementioned

orifice plate.



