8 February, 2006 1 SPECI FI CATION VALVE W TH AN | I\I'I'E(ﬁ!& ORIl FI E£ gl ELD OF
THE | NVENTI ON The present invention relates to a valv a gral
orifice for use in gas feeding 5 equipnment and the like that is provided
with a pressure-type flow rate control devilce for seni-conductor

manuf act uri ng devi ces, chemni cal goods manufacturing equipment and the d
i ke. BACKG?QJNDS@CWE;K[MENTI ON Gas feeding equi pnment having a
pressure-type flow rate control deV| ce for x in 10 sem -conductor .
manuf act uri ng dew acturing equi pnent is

di scl osed in. JI?IFQ\ I ier by the present applicants. As
shown in Fig. 9, ﬂﬁ?e gas [Igl ng elgzrfprrent is designed to feed gas to a
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mai nt ai ned.  Ragiédidhébt handflG@uiRiLEsites, dhy@iaf §ovds fahefactariig eduiptestitasd @0
conprises,a control valve 53 which receives gas froma gas feeding source,

said orifi cell&mrrespondl ng valve 51 installed on the downstream si de of
the control valv tIﬁ'i*ﬂ‘iTﬁ?Ni nstal | ed between the

af orenent i oned c&ﬁ%@@ﬁ@?éﬁﬁg he orifice correspondi ng valve 51,

the orifice 50 lmﬁ%ﬂddﬁ@eqﬁnpmmmmgﬁmammypleﬂawmemm@ dm@hamtgmrpart

of the orifice 20 correspondlng val ve 51 and ute aont r ol e 55
whi ch cH cul aemiscandactor swmyagtanng geveses Rl choical goods Ranzfcit iR €

pressure Pl %ﬁgﬁ; RO bogs 1978 ermeﬁrf;mé%&%eﬁt% KahBCASEhdwh indfg 9, at

the sanme tinme uts as a contr t he di ference bet ween a

flow rate conteg feddinppequipments dasngnmlﬁntfe@l galsmvmcammqwhan@ﬂﬁw ng part
53a of the control valve I|n the fl gas to
be fed to thé")HFﬁ’@éé@gKElVBgF%h’EBﬁ?rﬁ beﬁf oS EET H gfﬁlgﬁ%t& ng melgﬁanl sm of
the control Val¥&nf & a0 %Gmfoh@thaﬁ ﬁ%ﬁs H pri¥burefs fdownbthguni of the orifi& SG5a

is a tenperattre correction circuit; 55b a flow rate conmputation_circuit;
55c a cbfipar iismaintiireduPdrticB&ly, the mmur&maﬂowmateucmtmltdemslaﬂ PSS 8t - 57
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- valve 51 installed on the downstream side of the control valve 53, a pressure detector 54
installed between the aforementioned control valve 53 and the orifice 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, ihus controtling 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
Refernng to Fig. 9; 55a is a temperature correction circuit, 55b a flow rate
computatlon circuit; 55¢ a comparison circuit, 55d an amplification circuit, 56 a gas mlet
57 a gas outlet; 58 a gas temperature detector; 592,59b amphﬁers, 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 50 is
integrally fixed in a gas outlet passage S;0f the orifice Corresponding valve 51 to form a

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



Now referring to Fig. 9, the orifice correspondi ng valve 51 and orifice
50 are represented as separate itens. However, in re§ﬁ§§¥?§5§L%g§§n in
Fig. 10, the orifice 50 is integrally fixed in a gas outlet passage S2of
the orifice corresponding valve 51 to form?a valve 70 which is equi pped

with an integral orifice 50 (hereinafter called a valve 70 with 8 February,
2006 an i nt eghadtegrhlidrifiee).. Fig. 10 is an enlarged, partial sectional view

of the valve part_of the aforepentione rior -art I NthPenitioned
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the seal0 menber Prgiculng. tavoie pra oLl vabegn i ARHBAT bR e gy
fromabove, aRfoddifind WiE 73 Fred fo € Sbltbbf thd vilvechember7 X fermehierthe wiive mein
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upper surfac her no orifice 50 is forned
in the gas ouylfberMBSHRYBVSrdsSer 7T WRIEH prasseothewlidphragR074 fiemubbve andthe likea.

Fig. 11 illustrates another exanple of the seat nrenher 76 (nmade of P

i n the 1&f or enentlneddition;ay theiguterpesipbeny °§H’edﬁ??ﬁ‘jld§Fq3a & 1% £¥‘G$B§a§ 1'§"g§?§f§]')’rr\:,\d
on the upper side of . the s S bt info hi'aik Beace hade thé a
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integral ori f%&&eﬁﬁor%b&%rih@e b @-forked ifthe 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 substantiatly 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 crifice 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 af the time of fitting the orifice plate P
into the groove. If the orifice plate P is greatly distorted, then the orifice 50 provided



annul ar groove is fornmed on the inner surface of the 3s out f | ssage S2
of the seat 30 nenber 76 nade of synthetic resin, ang—%‘l@{Mriphery
of an elastic circular orifice plate P provided with the orifice 50 is
forced-fitted into said groove so that the orifice plate P is fixed. This
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 83February, 2006 -3 therein is also
subj ected to distortion, thus causing mal function of the flow rate control
of the pressure-type flowrate control device. As a consequence, the valve
Wi th an i nt dgteh is 4l§d fubjet@btoSdiktoion] afhsicRusth®malinétéch 6fibe Modblatgrtddid] of he
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inconsistent,
It is a primary object of the present invention to provide a valve with an integral
20 orifice, (1) which is not subjected to distoftion of the orifice plate at the time of assembling
the valve with an integral orifice, (2) which has improved flow 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, in one aspect the present
invention provides a valve with an integral orifice which comprises a valve main body
made of heat-resisting materi;als in which a gas inflow passage and a gas outflow passage
30 in communication with a valve chamber with an open upper end are formed, a valve seat

body made of synthetic resin which is fitted in the valve chamber of the valve main body




DESCRI PTI ON OF THE PRESENT | NVENTI ON To achi eve the objects of the
above-nentioned invention, in one aspect the present & vi des a
valve with an integral orifice which conprises a valve main body nmade of
heat-resisting materials in which a gas inflow passage and a gas outfl ow
passage 30 in conmunication with a valve chanber with an open upper end are
formed, a valve seat body made of synthetic resin which is fitted in the
val ve chanber of the valve nmain body 8 FeWruary, 2006 -4 and provided with
a gas outflow passage in conmunication with the gas outfl ow passage of the
af orenenti oned val ve main body and a val ve seat, an orifice disc made of
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receiving the valve seat body, and the orifice disc, 15 acconmodated i nside
t he cor@avbodiaand die arificeia farseddn theoutrs ofithe aforenutntioned apificeplate t he vaI ve
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the present invention provides a valve with an inte % orifice which

conpri ses ¥lveames bedybyquessingsauersircuaderential portiong eéﬂﬂ%l—'lfgsq fromygbeye-a gas
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chanber with an open
and a bottom surface of a valve chamber is larger than a clearance H; between an upper

surface of the concave part of the valve seat body and the upper end surface of the orifice

20 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 ard the orifice disc come into contact with the
bottom surface of the valve chamber.

In another aspect the present invention provides a valve with an integral orifice

which comprises a valve main body made of heat-resisting materials in which a gas inflow

25 passage and a gas outflow passage in communication with a valve chamber with an open
upper end are formed, a valve seat body made of synthetic resin which is fitted in the valve

" chamber of the valve main body and provided with a gas outflow passage in
communication with the gas outflow passage of the aforementioned valve main body and a
valve seat, an orifice disc made of heat-resisting materials removably fitted in the gas

30 outflow passage of the valve seat Body, and an orifice which is formed in the orifice disc
and reduces the outflow passage of the valve seat body, wherein the orifice disc is formed



fitted in the valve chanber of the valve main body aH h w-th a gas
out fl ow passage in comrunication with the gas outfl ow passage of the

af orenenti oned val ve main body and a valve seat, an orifice disc nmade of
heat-resisting materials renovably fitted in the gas 30 outfl ow passage of
the val ve seat body, and an orifice which is forned in the orifice disc

and reduces the outfl ow passage of the vabbve seat body, wherein the orifice
disc is formed 8 February, 2006 -5 in the shape of a plug and has a plug
part to be fitted in the gas outfl ow passage of the valve seat body and a
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aforenmentioned orifice.disc. In yet another, aspect .the prese i,nvention
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passage and a gas outflow passage in communication with a valve chamber with an open
upper end are formed, a valvé seat body made of synthetic resin which is fitted in the valve
20 chamber of the valve main body and provided with a gas outflow passage in
communication with the gas outflow passage of the aforementioned valve main body and a
‘valve seat, an orifice disc made of heat-resisting materials removably fitted in the gas
outflow passage of the valve seat body, and an orifice which is formed in the orifice disc
and reduces the outflow ﬁz;ssage of the valve seat body, wherein the orifice disc is formed
25 in the shape of a cylinder with a collar and comprises the plug part to be fitted in the gas
outflow passage of the valve seat body, the collar part to be accommodated in the concave
part formed in the valve seat body and held between the valve seat body and the valve
main body, the gas outflow passage in cbmmunication with the gas outflow passage of the
valve seat body, and the orifice plate fixed to the upper end of the plug part by welding;

30 and the orifice is formed in the orifice plate.
In still a further aspect the present invention provides a valve with an integral



25 in the shape of a cylinder with a collar and conpr| the p part to
be fitted in the gas outflow passage of the valve segt——e}&}?g’t—#%ol | ar
part to be accommpdated in the concave part formed in the valve seat body
and hel d between the val ve seat body and the valve nmain body, the gas
outfl ow passage in conmmunication with the gas outfl ow passage of the valve
seat body, and the orifice plate fixed to the upper end of the plug part by
welding; 30 and the orifice is forned in6t-he orifice plate. In still a
further aspect the present invention provides a valve with an integral 8
February, 2006 -6 orifice which conprises a valve nmain body made of
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plate. In yet another aspect the present invention provides a valve with an
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val ve chanber of the valve main body and provided with a gas outfl ow
passage i nPla&muni cation with the gas outfl ow passage of the
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t he val ve _
chamber of the valve main body and provided with a gas outflow passage in

communication with the gas outflow passage of the aforementioned valve main body and a
20 valve seat, an orifice disc made of heat-resisting materials removably fitted in the gas
outflow passage of the valve seat body, and an orifice which is formed in the orifice disc
and reduces the outflow passage of the valve seat body, wherein an 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,
25 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 disc from
above, and wherein the orifice disc is formed in the shape of a thin plate, accommodated in
the concave part formed in ihe lower part of the valve seat body, and held between the
30 valve seat body and the valve main body; and the orifice is formed in the centre of the

aforementioned orifice disc.



25 and the valve seat body fitted in the aperture for _receivin val ve
seat body and the orifice disc accommodated into the%&@&l&é—&of. t he
val ve seat body are fixed airtight to the valve main body by pressing the
outer circunferential portions of the inner disc from above, and wherein
the orifice disc is fornmed in the shape of a thin plate, accommobdated in
the concave part forned in the | ower part of the valve seat body, and held
bet ween the 30 val ve seat body and the valA- main body; and the orifice is
formed in the centre of the aforenentioned orifice disc. 8 February, 2006
-7 BRI EF DESCRI PTION OF DRAWNGS Fig. 1 is a longitudinal sectional view of

the main part of BRIEEDESORIPTION OFIIRAWINGSTIi ce showing a first
enbodi ment of the present invention. Fig. 2 is a plan view of an orifice

plate and an oriFigeé is 8 lpngjtudinal pectionslaaey of the maimpary of Raralyis with an dntggral; o
seat body, rhfl } I | Sseen before the inner disc
i's pressed.&ﬁ%.ghé{v?gagﬁ&gﬁ@ggge Pt{)f(;tﬁgheg%l;ﬁﬁ%‘?&gggti onal view of the main
part of a val ve Figl hisaplah rievgofdn eifideiplete and aii dtifige.t 0 a second enbodi ment

of the present inventjon. Fig. 5 i.s an enlarged, |ongitudinal,.sectional
vi ew of p§ he mai nFigas tlu'éﬁl“aéesv‘g‘ﬁf@lawq Eﬂgﬁts O%CFQV%F%QF%FI if’i‘@é‘@ﬁéﬁﬁ‘aﬂ”ﬁgﬁl} 0
athird e”ti]ﬂﬂérmf[as%?ﬂﬂﬁ‘ofytﬁ? i r 4RV Yk QBg.Fi 9. 6 is an enlarged,

| ongi tudi nal sectional view o e maim part of a valve. with an integral
orifice accordi rRjgtdbisanfecalargdd, dorpitddinlsectional WievpoLihe main part of & yalve With ary

is an enlar,ged longi tudi ngl sectional view o e main.part. of a valve with
an 8 Febr ué&@?gzlag . W@Hﬁﬁ’@ﬁ Fﬂa%f“B’Ff?‘HE“ﬁF’@EL‘?#tRF H(Féﬁ‘&'-g c,nElPﬁ’e orifice 5is
formed by subj eqiig.rwistaﬁfema&gaﬁmgimdiﬁﬁ%&ﬁmﬁj viehEofotht biie pirt 8f & vélve Wvitian
etching process, with a mnimum di aneter of 0.05mm and a naxi num di anet er

of 0.07Hm imegual eiificy avoording i ajthird embodinecnt pEtheipregent wentidnat i ve positions
f th | d 52, ¢ [ di 3t ich 1 £l 0| at
2 15 vel ded. andigas b cRifinds PPginirEofdnalvidy & (66 i bif o PR Vel ESull ot =
are insert tejrdl Gifiddhckaldif RNPRMARN cMbofinidde ofdhe pReRRAl invagibnl val ve main

body 1, before a downward pressing force is applied to the upper part of
the outer peri jpigrfisan enlacgddinngitudinad sectional view eftheymain past ¢f gjvalye withan

di mrensi ons of valve seat body 2, the orifice disc 3 and the



10 inner disc 9 are selected such that when the three_conponents_are
assenbl ed, a clearance of H1=0 1-0.2mmis forned bet m
surface of the valve chanber 6 and the |lower face of the inner disc 9,
whil st a clearance of H2=0.02-0.1 mmis for8red between the upper surface
of the concave part 13 forned in the valve seat 2 for receiving the orifice

disc 3 and t BORR, t hPGR pPdsehthBvedlibh, theofiices 18 forkfed Dl usbjetingthoghtidesad] i ng
i's ensured fg"r?nt e gont actp fsgc-es Y alfrlfd Z, because the val ye seat @5?%% 21is

conpr essed whentré bfthe orifice platect fosanatehingsprogass witlh® panimymdiameter of 4 is
Made | arger than the cl earance Therefore, when the lower face of the
i nner disc 9 @gﬁéga"?lﬁ?’z}%a@é?ﬁtgcqfldvzg’?tnhm't he bottom face of the val ve chanber
6, the contact frag&fingn@waoFaabethend drt sighvil the wélatheyfositiand of thbwalee sdatbody

af orenmentioned val ve seat 20 body 2 and the i nney di sc, 9, t,g&ereg re ..
provi dedSa_di2shwrerifiee e Jdoarginthe orfipe Blatedis peided, “@HQ&P“ Tflisey gtptﬁ? 19,
and a dri Vi N0 P& thesk Milee bhhtiSHch! € tusorldiindll (A0 VAR Ratibet 6 o BR QTG Emantidied
stai nl ess, plate; and is SO constructed that 1t rests on the upper part of

the val ve seafaheatain BodyThéefure e dopawaphmessingffordeds atiplipghtcatyaupperipartialthe
bet ween a bonnet 21 and gg_i nner disc 9 via a bonnet insert 20. 25 A
di aphr agm pre‘§§?§rpefl117hqu§°%) iRI5A¥G “above the central part of the di aphragm

16 to press the &Eiﬁﬁ’ﬁfa?&ﬁhﬁ%. Aiehihbnsichs WhvAlle sdat Bddyas; decorifivetdise 3 and the
di aphragm presser 17 1s used '

o nove the Eresser 17 up and %\fzj\n. A's rlr}g
19 ur ged0t he iphefdisc Porel sekeniert stich thag when theitheee camapnantsare assembler 7 ¢learancs o

rest on the val ve at 14. of the valve, s R
provi ded at t béédﬁg'gfméﬁ ogtredtl:fs;gwge& té%b?r%%}ﬁ sn.glga%é Ofthr?@\?'g% %@&5%@ ﬂiesk’&”? '
and down. An @6 GGheRhEr diss 9, WHESa dleirait-of Hheo @2+ hpmris fortyeh betswbrtheiuppend

air pressure is enployed as the driving part. Next, based gn t .
construct i on susfasaefithe consavpparti Hmed in the valye §'?t\%df7?‘|f°8ﬂwpﬁglg’g‘?‘&£e disp i ce

according to t first .enmbadi | be expl ained. Wen the driving part
of the valve %ﬁ?‘r‘?’ﬂeﬁgac? ?glge?%ﬁltcg\rﬁ?s |bi:e is actuated, the shaft 18 8

Februarys 2006 9 B, diRightiscality Bemupedis eiie dontas feenlY agdZnbrcandedhealyoipabf
the spring 19, with the result that tcgsz.cent real qﬁr)]ﬁrt of the di aphragm 16

i s caused to k2 ingempressshwhes thenger discds PressedfTamhebovG,| ve seat body 2.
Then,. gas f1ow ngrindiRUSH i AEdORRer Hah M ASTERAT,’ TRérefolie whth e 16%ien
body I flows to t ngbéas ogt ‘Ilgow pa%ggaege 8 of the“valzve mai n body | through”
the gas i nfl ofascéofithe amegediddo obmesietd comtact with ¢hebottanefasp atthe yalvaghamben §, the

o L b R ST BBl Gn it Do ARG tned U5

20 body 2 and the inner disc 9, there 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 Pthe
diaph.ragm 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. ‘

Nexf, 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



and the gas outflow outlet 15 of the orifice disc 3. Wien operation of the
driving part' of the valve A wth an integral ,orificemg-ﬁ'égge},go—{'he
spring 19 forces the shaft 18 and the di aphragm presser 17 to descend with
the result 10 that the central part of th2 diaphragm 16 cones into contact
with the valve seat 14 of the valve seat body 2. Then gas flowing in from
the inflow p - : | dbaliRCite Actid §eRg 10y with eheteguithagm
16 and canno?&f@g\%&@&%ﬁe&gs&é&%ﬂuﬁcﬁﬁdw&passaaqemtédnts)?m%ﬁe val vg mai n body 1.
The orifice pheadentrdl pastrofitie: digshiragm 36 turasstdie cams away fomethe valge peat b opthet ¢ 4

is placed in 15 the dish:shaped concaye re&c r | : '
of Uheor 11 waveireetbori 3 TSt S itk 1 obdl G Lt b Hebat 7 of 1 iR it 2@
| aser - el dedpbgy | NEweid fHeGls SitHEw Takdag QY tidaalig miis bodyul throyphrthppevipflowhe
di mensi ons of t’he orifice disc 3, the valve seat body 2 alrt]ﬂ,wfg@ | nnfl?r di,sc
9 are dal cubpassegs K\ efithe inaer digcD the spacohetvasmitheya ?Gé‘-téf‘o valveiseat body 2t ed

in Fig. 3. Thergf 0 Id | bPeke ¢4 \ fRarirae 5f aces
Y, X and ¢ araréciglg@aaﬁg{a sleéz‘tl}ﬁ-leeo‘%ag%ﬁﬁsmwngfg{k%tl e inesf%‘iﬁaﬁaet% bo(;r?pgf the orifice
pl ate 4 easyandithd gaheutdssauilet/1 HOf thherified diesc 3.wi th an integral orifice
sinmple. In additign, the orifice plate 4. not subjected 1.0 excess|yV
force at the ti miVhSP ORSIHARP th&ﬁ‘&?"“ﬁé’ﬂ?é’f ttfesvaﬂv&ﬁm%%}tﬁ%{ﬂ ﬁ%&%%@?’ﬂpﬁdt he
f1ow rate copidgling ¢ORBEIAE bl APakAHE Bilphie R paoR S 7itd defindbithiterebult m do
not occur. 2 % RED EMBODI MENT 2 A second éenbodi nent_ of the preserﬂt

i nvent i wi khat be centpalgiarted theydiapifregm A6 comes intqcontact withithgvalvesalgl 4 of the

enbodi nent of the esent_.invention, .there: a X : e
recess 13 tovgllg?:ﬁ??ﬁ%‘a&gt'qﬁngﬁ é‘?‘@@g&ﬂ E-gmgh%{nﬁg&ﬁ%av\g% egﬁgﬁ%ﬂ 4@‘3&% v 1s/eat
body 2 30 maglaledked B tHEdiaghris 16 andBdhnaNfiew eaitheigap vaiflovt pasgigp drof the3lalvehat
is formed on the |lower end face of the valve seat body 2. An orifice disc
3 conpri si ng maintady 1. st ai nl ess circular plate is accormpdated in the
concave recess 13, 0f .the | v . ' EARA in
proj ecting part ﬁ%c’%ﬁg‘e Rl%tg 4vc§fl\§g%¥§sélgg 9%6%1319%9.5&33]1{%%{11\/2:%6 rra?ﬁh%%%ﬁ/edl.
The di nensi omtse difh-shapedédrchvarectss b Jorated iBthEeippercfage of2bO6rifl@ discanain bady

di aneter and 0.Q5nmm (50m_in thickness. AH th§10t' r Jfeatures e\y;)ce t the
features for 3nef themptalinsiise dise dwnd isJaterwsided te theqritice disgmainbody JADT X\ 1,
an integral %iefb&ﬁ:heqﬁre the sane as those in the first enbodi nent.

The dimensions of the orifice disc 3, the valve seat body 2 and the inner disc 9 are .

calculated such that H;=0.1-0.2mm and H,=0.02-0.1mm as illustrated in Fig. 3. Therefore,
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 orifice form do not occur.

25 PREFERRED EMBODIMENT 2
~ Asecond embodiment of the present invention will be explained by reference to Fig.
4. | 2

'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



PREFERRED EMBCODI MENT 3 5 A third enbodi nent of the present inveptjon wll
be explained with reference to Fig. 5. Wth the thi r@FehEuary, dﬁ an
orifice 5is forned directly and integrally in the orifice 3 disc 3, with
no orifice plate 4 as per the first enboditent (Fig. 1) being used
Particularly, the orifice disc 3 conprises a plug part 22 adapted to be
fitted in th - | AlBths @tier aditres) excopdtin

col l ar part ‘;;ﬁgﬁé%{ﬁg%ﬂ;{egﬂ%d;&?gﬁ%gg%%%&?@gnﬁéﬁ a _concave r,ecsgss&%g of .t he
val ve seat bdelurds fithokiigithbaforementioned vrficedise  of the valvg A with ga irregrakerifice,
body 1. An orifice 5is for.rreﬁl 'érn t he I%g part 22 of the orifice disc 3.
At the | ower 2ghthe§ame psthosg ipdhetust ep are forned the concave recess 13
for accommodat i ?%%ﬁmwﬁmnm@wpﬁ the orifice disc 3, and an annul ar
proj ecting part . The collar part 23 of the orifi éle gi S@E{Bfi S hFIlg.

ai rti ghts bet ween A thisdpmbpdiotentof the presar gnvgptiom wilk heexplaingd WL LEeRGs, 'O g,
the val ve nai d .. ah riflcC o S cf: | b thdsrifideudg
part 22 of t ev@ﬁ (}{'f’ %lgrdﬁrgbco%g?éné,n °%§8§ngrl€£°g@ggﬁﬂﬁ%%§?&?g%%?ieﬁ part 24,
whose di anet efisc, ¥§ad otifieh piatks as perakiaifirst ersbddiment (Fignd) being wseder nedi at e

straight part 25, and a | ower tapered part 26, whos i t.er |
expands towar ds iﬂaﬁlq“bikrthéﬁﬂﬁc?@w&@@ba@ an%ﬁ? Sg?‘ﬁ%ﬁ‘ th¥ gas

xpands t ovr BEficodsRe =T e
o b As w0 o e | Ak

shaped 0§ a pltgnaodated B smmeavedesass 13 ofitbe yalve seat bpdy? padkeld betveen the;

val ve seat body 2, anpd the orifi,c | S 25: f .
orifice disc 5§t} %Fdﬁg? Fﬂ&%l"é’lﬂ,bogyﬁe‘gﬁf’gﬁgec? gﬁ) ﬁeglelggh%gg gﬁ?%g gggfe Ofrfr?%% he
gas outfl ow RASSAG] 1HloVer bitEoMAt VAVSRaE bduydy afs forned thermahavs cecesy I3foead

28, which engages the aforenentioned fenal'e screwthread 27,.is for on
the outer surdcemmsmodatingahe collaf part 23 p§the Drifingdise 1 4‘@@11‘31‘1‘"33? RIPIFEYE .

centre of the orifice disc apd defin Qe H%IHFE&@H L@N3B of
whose di anet eFhegelapat %Psgftfﬁ? ﬂﬂ@cetcg%jr ﬁgélldtaa’lsm'ggv\er en ggﬁﬁ%ogﬁgg?lgr medi at e
strai ghyspar tih@Jalvé@ikt BodyoXBid thé REvefhaiddiody 26, whose di aneter gradual |y
expands towards i1ts | ower end. PREFERRED EI\/BO?I VENT

A fifth. enbqdi npent of
t he present i nverithemnifise 5lis fosmed s the ﬁ@ﬂf%ftt“PPéﬂBﬂ‘éggé’ffl@% . %1593’ ‘f’}r’?et he

fLih enbodl gfogﬁp’riﬁ%sg% il 1a5 6ot o 27, WO Uikt hadhl Srleks WRFuriiies lodves hape

end, an intermediate straight part 25, and 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 Fig.

As with ihe 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 oi; thc
oriﬁr;e 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 35

A fifth embodiment of the present invention will be explained with reference to Fig.

7. 1n the fifth embodiment, the orifice disc 3 shown in Fig. 1 is formed in the shape ofa



cylinder with a collar portion as shown in Fig. 7. Thj | | ows posi tion
of an orifice plate 4 that is secured to the main bd@%ﬁgégﬁﬂbégﬂﬁ%rifice
disc 3 to be raised in height. In particular, the orifice disc 3 fornmed in
the shape of a cylinder conprises a plug pbrtion 22 adapted to be fitted
in the gas outfl ow passage 12 of the valve seat body 2, a 5 collar portion

23 adapted t | VE&fMal Horflos Y hBWA ifi Bipe 9STHiS aliowsmbd pbsitibinef aradrifice s eat
body 2 and h&yﬁﬁ%&r%ﬁla portlo

t th 1 t b %e 2 dth | ) ' body 1,
and’ a gas. ot vbytis seayeed 16 tiermain hudbrFaehth ALIFa 4isd hiS RREISBUIISRILyass age
12 of th | t b . T Inf d i i

0 € valve Z‘Sg’aﬂ&g% gﬁ%%né]c% die'3 fgﬁﬁeﬂnQBgslﬁgé 358 L:%lﬁl‘ﬁ?rh%d?rllﬁgggs a plug

di sh-shaped conc Steps beirng forne er surface
of the main hegoP2 hdwtedrtoibe Getedlimthe gas atflowpassagedl bftheasiye seatbding.a  An

i fi 5 f di th i fi | 4. PREFERRE . i xth
O bodl reht - ofcollFuAHeE 2h ACHRASAIE SSHAER 10 BEOTSREY HORB] S PITFa L P valve/fedt
Fig. 8. 1In tﬂbﬂﬂ%ﬂ(%&i{hﬁﬁ%ﬂ%’ﬁﬂ?g& valiSsea YO 2 dhdfith@valfe mai Ry 1] arl Pgdte 4 is

constructgd suc pressed bétween a synthetic-resin_nade
val ve seat baslyfl@w passage Hainrcoboubpicdtorowith thegasioutflovpassags, 12.0{dhe yadug seat
wel ding as used in the first enbodinent in Fig. 1 is not necessary. The
mai n body 3a body 2a ¢ hi n, disc-shaped orifice plate 4 formng the orifice

disc 3 are fittefhddliffte PRACAKDIARE BSthe dfh@hapddeoricdve eoceeslb, ey béngforimed e
hel d between the valve nain body I

. and the val ve seat _bgd 2., 20 Tgﬁnggﬁs
out f | owlPass amethe Bppér sutfacemfithe wain bpdy ofithe gpifiee diss 3.andis ’I‘%‘h‘{y IassF-we ose
dianeter is the same_as. that. of t ow passage 12 of the val ve seat
body 2, and ﬁ“?ﬂﬁ@%ﬁ%ﬁﬁeﬁiﬂﬂgfé‘?@?gﬁ%{%r gradual |y expands towards its
| oner end. The orpREFERHIIS EMBODIMENT&! stainl ess steel (SUS316L).

However, it could be nmade of a synthetic resin such as. PFA or .the |ike as
in the case of t hsixt embogiment g PZE.SCI?B“W‘E‘H“&FJr g‘f)? fipedpith Eﬁﬁmﬁeéﬂ@%
enbodi nent s, e wval v - | rif i i Y ERirBotb® suchgRatiin
gas supply fai%:‘iri i“%e.S@ﬁ@?&%‘%’ﬁ%ﬁ%@?ﬁ‘?@ﬁ%%@@?’gﬁv“r%?tg control devlf ce.
However 15needk passddbeb@yentdmgnthetioseesi madelvabve seattbody 3land pinmainbodyade ofla8o be

Val ve Seat . boriios &% 2 sidasar ebtng w8 LS AR SRRy SRe O e i Eed, o

e ot . S RT3 SR S by, s skl s sitaction

embodi ment s, drhétied irf 4 cancavesteceds il 3 ofthaavalve fseatbody 2 apgarheid bthe?fﬁgF ¥alig so

be made of Ceﬁx%mb%ﬁy 1 and the valve seat body 2. :

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



Wth all of the aforenentioned enbodi nents, the thickgﬁga of tEﬁ;igifice
plate 4 is 8 February, 2006 12 0.05mm However, any o could
be enpl oyed. Wth all of the aforenentioned enbodi nents, the orifice 5is
formed by a both-face etching process. HoWever, it could be also fornmed by
a one-face etching process, machine working, or by el ectro-discharge

machi ni ng.  Si @b Bowelh@, aiyaRir ehickaless dmldbd émgleydd. i s 5 0. 05mm  However,
needl ess to say that any other di aneter,  could b usgd. . EFFECTS g:qT!I:.jﬂE
| NVENTI ON As expl Witheli o B@xﬁ&fﬂlﬂﬁé%ﬁ%@@bﬁdm’ﬁ%ﬁﬁ? BROCECHis doeday @ thsface
effects as foétklﬂéfgro\%ésfs ﬁgﬁe\@?'ig%cg@tf be Qo fdtfRed By ¥ Bnd b etthiid prodess) mtlchine

orifice conprise ve maln a val ve seat body, an orifice disc,
an orifice ansorking onky eledtrgdischageandchingg. Sinsilarly,the diameter obthewaidicep is

heat - r esi_st an terials se at el rom:t val ve: 4 IS renovably
installed | napgfgmggjé’wtﬁﬁ?rf 'P%ajef?af§§%&'ﬂg?nytﬂ§er éar"\}%er:%g{d l%%%éd An orifice is
formed in the origFpRCEISOF THEINVERIION thermal distortion is small,
thereby naking it possible to obtain accurate flow rate char ao-hgri stics.

(2) The orifice dhsexphinkg abbveh detpresest ivention pahieyes sreellent ofisetsad fdllopr at el y
TS i v TRl e Sl e e IR babic ity

the gas outfl ow al'vé sea Ing the orifice
to be formed 4 valvdatbdidyl @coritic dist anastifenaad armner ringe Jhe vrifice dibe whidhiier t o

erformsnall perforation work on the orifice,and to ld the orifi.c
Pt o £ 60t he. wada ol eatResparpRP b feparaialy Lomdne valys, et b injengvabbiibiinyed |
reduce COSUS. in (i) gal Mty bis et JalveltBatDoR). APaiifideasiotingdin B bARLiSe.

separately fromthe va seat body, and"the orifice disc is renpvably
fitted in t heAgasesoltthérmal fistostiopds sthalt, tiaerebyl making is possideito obt#in scards flpwg

t he val ve seat body to be used as a conmon part. As a result, by preparing
a variety of r&?‘?‘&‘?’%&‘%‘?’é@s with orifices of different sizes, it is possible

to set an- appr 05[_@'} Fhe ofifi@Midcthdie! FRER-rEBSRRMArid{ 18 Fgnied st-.;ihﬁaielyiffdncﬂledi sc.
(4) The orifice disc conprises a nain body and an orifice ate, and_the
orificelfs 2@lveceatdmdyandithe anificeidiss iptemayably fitted indhe pasQutHovpassagsef the

t hi ckness of the orifice platge.is,ver t Qi or . I no
di stortion octieseRihofy tpﬁs %S‘"ﬁ%‘égﬂﬁc& to?)g) oﬁeceanntﬂliueeé%ifclé?! Fggé'?iadsﬁ?%e‘?%e@g in
a metal- orifigsukal askY t@péithr shallpebeition vork ba dasaifick laad tb waiditbe omficet he
orifice can be made snall, maki ?ig it possjble to”conduct, easil sn}al |-
perforation vtk to therorifica dise accurately andrsurelzopmaking & posgble to reduce costs.

(3) The orifice disc is made of heat-resistant materials separately from the valve
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 a2 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
procéss, the diameter of the orifice can be made small, making it possible to conduct e;sily
small perforation work, for example, to form a 50um orifice.

30



8 February, 2006 -13 Wat is clained is: 1. A valve wth_an int I
orifice which conprises a valve main body nade . of hgéiﬂﬂé%t—i@
materials in which a gas inflow passage and a gas outfl ow passage in
comuni cation with a val ve chanber with an open upper end are forned, a
val ve seat 5 body nmade of synthetic resin which is fitted in the valve
chanber of the valve main body and provided with a gas outfl ow passage in
comuni cation with the gas outfl ow passagqsz.of the aforenmentioned val ve
mai n body and a val ve seat, an orifice disc nade of heat- resisting
materials renovably fitted in the gas outfl ow passage of the val ve seat
body, and %g{gsfi(ieg&hi_ch Is formed in the orifice disc and reduces the
out f | ow passage SEYHENH ve 10 seat body, wherein the orifice disc is

provided at the dentreA palve with n int€@al aifide whicha®aigises 4 Falvemhainibody ingaic
wi th the gas glutflo_w,passage of the valve, seat body, forned in_the shape,
of a thick PbheyTesising materials iy whish; 3 gavindloyy Passage gndua) gas PWBOVRAsEAES SR

end surface H{%ﬁg : : tﬁﬁm] - 2.0 r e
portion of f%ﬁel a o?g%e%ﬁtﬁ?%&%va vg@{ig%@ %(f)gégn gﬁ%érh%ﬁaﬁgg?%%&h%ﬁiew%\g a\1;£e
seat body ahaddy made af ventheticnresihSwiiickl is fitteatint the valviefchambersof the ivebrei maintmdy

centre of the, af or ntioned orjfice plate. 2. A valve.with an iptegral
orifice as ARLPHRiied With 255 putflgw pass &8 Ghmmunigaton with the gas qytilaw passage

claimed in gf gleMrdrepliafibhdd dalvh GRAA oy éahlg aﬁbeme%ear}%gg OrifiE it Ufnh @& Bf Heal-Ne

i nner disc and the bottom surface o ve cha I's larger than a
cl ear ance Hzsistogvaatertaberemmyeblydittelddn ¢heogastdntflowpassage phithe vatvet deat bedy and0

seat body and the u r. surface of the orifigce .disc, when the inner. dis

The valve oHSeHRRRIch jo Tmeddn 4 erticy B andreoteciud iy assre arebt e m
sur f acesQ of sehtbdyaivtireie fle RIIRY diads plovRic at tHeCRnllk Part SRR fad QutAOWpASsage
with the bottom surface of the valve chanber. 4. A valve wih an integral

ori fice whiisifomammication veth/the gas autflawirsssagered the wilvenseat bodys farmeddn the hapel s
in which a s 4.nfl ow passa angd.a out fl.ow pas el 25

comuni cat i na\%?l?lﬁ rgm\‘fg?bgg ‘%ﬁgﬁb ‘ ﬁ%ﬁedﬂi&tﬁpbeehu ﬁﬁficf er r@qeﬁreggas,"r%ce
val ve seat thedyf, "Bel@nfthodatal Nat iaC cofcive Phit CorfedS iat t @@ ilGwéh oyi@dn/ of the

chanber of the valve main bodgﬂml and gr ovided with a gas outflow passage_ in
communi cat iaberemientionelevalieesseatibodyo wng held dgbveens the valvafseatdodyiand thaivalye main

main b a Vi . ean orifi di f . .h - .kesi;sting

ot or ot MOt Prifipgls ool 66l o A erbinsidRe oufiEThae; 0% e
body, and 30 an2ori fifgeakeivith drSinfopfdlesifice as Flaindéd ini taimdi.sc and reduces the
out fl ow passage of the valve seat body, wherein the orifice disc is forned

in the shape of 3a pl Y valvg withsan infegral Prifice aspclaimed in claim 2 wherein a 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

20 seat body and the upper surface of the orifice disc when the inner disc, the valve seat body
and 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 surfaoé of the valve chamber.

4, A valve with an integral orifice which comprises a vaive main body made

of heat-resisting materials in which a gas inflow passage and a gas oufflow passage in

25 communication with a valve chamber with an open upper end are formed, a valve seat
body made of synthetic resin which is fitted in the valve chamber of the valve main body

and provided with a gas outflow passage in communication with the gas outflow passage

of the aforementioned valve main body and a valve seat, an orifice disc made of heat-
resisting materials removablly fitted in the gas outflow passage of the valve seat body, and

30 an orifice which is formed in the orifice disc and reduces the outflow passage of the valve

seat body, wherein the orifice disc is formed in the shape of a plug and has a plug part to



8 February, 2006 -14 be fitted in the gas outflow passage of the valve seat

body and a collar part to be received in a concave p 6t he

| ower portion of the valve seat body and hel d between the -valve seat body
and the valve main body; and the orifice is formed in the plug part of the
aforenentioned orifice disc. 55. Avalve with an integral orifice which
conprises a valve main body nmade of heat-resisting materials in which a
gas infl ow passage and a gas outfl ow passabe-in communication with a val ve
chanber with an open upper end are forned, a valve seat body nade of
synthetic resin which is fitted in the valve chanmber of the valve main body

and provi ded,fddy ﬁotg@gﬁgy.gpb%ag&gé ¥¢ehd ta 5@5@%&,&%@9 cWildrpalt® WARceived

out f | ow passage 10 I one ve mail n and a val ve seat,
an orifice dnsccomeaie mit foeatd atésﬂe\bmmg)mem of ﬂml@l\rmt/baﬂyyaﬂdi hqlébewetllﬂée

gas outflow passa t he,val ve sea n an. o f d
in the orlfl‘giil gﬁb‘é{%‘mpet&‘ﬁé’@@ © {pan ¥4%\%'~§5§§1§§%15 é)@ﬁi%%{éwg{}ggﬁt&w
body, V\herela%rgﬁ@ng(;ﬂefdl&&icgld% is forned in the shape of a plug and is

screwed in the gas outflow passage of the valve seat_ body, and the orifijce

is formed in the %for ewﬁtvpcmiuan igegral orifiec whish, comprmes/awabfevm@lﬁ body made

I nt egral orlflce whi ) a leSdal 130
materials i r?f\ﬂ?fl Wsﬁ ?9 c\sﬁ %@%E@&gﬁg%gg%ﬂ?o %a@gtgggﬁﬁséée t
comuni cat i Qﬂnmhhﬁbaﬁoﬁah"ﬂ? aGJWH)éHamMei* hm&ﬂal@mﬁsn lﬂlp?ﬁ'l’ erthakeaformédyr arwdlve aeat
val ve seat body made of synthetic resin whi t he_val ve

chanber of brédy made of symtheficoresip which inififedin thedalye: tham %ﬁ%lgP thervalvs aiskodye
i n_communi caf 4 8&%@%&9 % a&?%gﬁfﬁg% b&@cgé’"gfsc ll caﬁ#l‘f’wﬁ% Bﬁtﬂ%ﬂpﬁ%’c{g%e

mai n body arid™a val've 'se |st|ng
mat eri all9 r effwabfoyerhidritioned ivalve Raig dody Udrid wm%aiganafuﬁchedmramhdemfaheat-

body, and an,orifice which is forned n the qgrifice di educeg th
out f| ow pas%&@%@%‘?@%wa b’e@fedtﬂd'b‘? ERhMEP Raﬁgage ﬁ‘?%’g F?E%P@y’ and
formed in t &Rm)ésiﬁ%e e Ralve
part to be Pgt ﬁﬁg@ﬁﬁﬁ{hh@ gas gg?l;x? %ﬁ%agiéggié‘hg‘%d g/guve sgat o%ly, et he
coI | ar par t sdab bbéy,ackreinababeifice dist hsafarmedanehqadxapefodirar;ddg and isscrewed in theat
body and hel d tween the_val ve seat d the valve b the

out f1 ow pasg%‘;g‘é‘tﬁ?iwl’éﬁ‘i%ﬁf thervalye ww%yh%u%ﬁg F?Rflﬂ%f@aﬁs agqfx‘?lﬁau%?ﬁ
seat bogy, glqﬂ?]et(lﬁgc orifice plate fixed to the upper end of the plug part by

an

wel di ng; e orifice is formed in the orifice 30 plate. 7. A valve
with an integral 6ori f Acealvéivith ancinfegral esifive wahivk comprisésariyalvagwnin body made

of heat-resisting materials in which a gas inflow passage and a gas outflow passage in
communication with a valve chamber with an open upper end are formed, a valve seat
body made of synthetic resin which is fitted in the valve chamber of the valve main body
20 and provided with a gas outflow passage in communication with the gas outflow passage
of the aforementioned valve main body and a valve seat, an orifice disc made of heat-
resisting materials removably fitted in the gas outflow passage of the valve seat body, and
an orifice which is formed in the orifice disc and reduces the outflow passage of the valve
seat body, wherein the orifice disc is formed in the shape of a cylinder with a collar and
25 comprises the plug part to be fitted in the gas outflow passage of the valve seat body, the
collar part to be accommodated in the concave part formed in the valve seat body and held
between the valve seat body and the valve main body, the gas outflow passage in
communication with the gas outflow passage of the valve seat body, and the orifice plate
fixed to the upper end of th;-: plug part by welding; and the orifice is formed in the orifice

30 plate.
7. A valve with an integral orifice which comprises a valve majn body made



8 February, 2006 -15 of heat-resisting materials in [ a gas | ow
passage and a gas outfl ow passage in conmunication anber

wi th an open upper end are forned, a valve seat body nade of synthetic
resin which is fitted in the valve chanber of the valve main body and
provided with a gas outfl ow passage in comrunication with the gas outfl ow
passage 5 of the aforenentioned val ve main body and a val ve seat, an
orifice disc made of heat- resisting matenkals renovably fitted in the gas
out fl ow passage of the valve seat body, and an orifice which is fornmed in
the orifice disc and reduces the outfl ow passage of the valve seat body,

wherein the @nrif. IS i SES$. ' I ' r Qi i

gas outflov(\J/(f‘(gll‘j{“l'r(e{:églst:ijth ﬁ‘g‘fﬂﬁ{ %:nat%lﬁ%)(% #ﬁh}t}%@ ég‘%ag%?)ﬁ? %m%a@%g%aﬁﬁatg? ﬁrel
orifice pl acemifhnivation edtt heabupsiambenvithsan ape oppatadnedare rfotred, covalay seat
part fornmed_at the |qgwer part of _the yal vmeat bgﬂy sgrgqhgild et ween t.he
val ve seat Bedymade of panthetiozesinavhich syfjttedsindthe yalve shampgroof the (vglvganain pody o
aforenentio kf - WM ' hof 4 |
conpr| ses o a8 pRRFPE Haf oufllow pbdCin toninBRAHCMIR PRl bW HaShee
i nfl ow p&ss ef)¢heaaftremaptionalivilveungin dodygania vdlSe seatyramioridice alisoninatle of \hattye

chanber with an open upper en e forped, a . yal ve seat .hody,made, pf
Cyntheti o 1 BSHng By agly Htfed iR ahe g4s artia pasR e of BRYAE S8t et anda,
and provi degh ¥ifibe ahidfss Mﬁwm&&m&&sq&é b@tflow ﬁd&sd fAhé valve

outfl ow passage. of the aforenmentioned valve main body and a valve seat, an
orifice di sseatrhody,ofhereintthe ogifice tdisegeampréses al bicke wua%dryc pravided withtthe ggsis

out f | ow passage of the val ve seat bod and 20 orifi [ '

"h the or 1RH0Y; Qulelin RatiuBEaton Yol 0w aullhgl PareeEs gL i GG pIEE
bpdy, whgr SinBumed tl{éi’@fpoﬁ,' &fd Kedeoinobfad i B ot pad fornad at tHedopeppart ofl
with a gas inflow passage arid a aperture for receiving the val ve seat, pody

i s i nsert edthe Walye sens body erd held betyescndhe value sest bedyend the yalye main body apd

seat body f] d.kn.t erture f.or . i Vi t he val ve seat body and the
orifice di s%{fk’gé%magﬁ‘éﬁ’%i”rﬁ‘%fc?“%%ﬂ{ég%‘*é‘r?gﬁf?&P??E?-t of the valve 25 seat body
are fixed airtight toAtvabrevwaith aniifteprab ofificd whistesshtiset hevabed @iain body made
circunferential portions of the inner disc fromabove, and wherein the,

orifice di s hegt-resisting mateniale in fydyich acgas dnflow passage anda eawrrBdlove #assast He
concave, Pe ok SISl VYELO RS B, S50 iy, AR Pibeg RS
formed in tbady afide of sphthtfiereairowhivhris fited dn thel valeecldinger of the valve main body
and provided with a gas outflow passage in communication with the gas outflow passage

of the aforementioned valve main body and a valve seat, an orifice disc made of heat-

resisting materials removably fitted in the gas outflow passage of the valve seat body, and

20  an orifice which is formed in the orifice disc and reduces the outflow passage of the valve

seat body, wherein an inner disc made of héat-resisting materials and provided with a gas

inflow passage and a aperture for rcceiving' 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

25 seat body are fixed airtight to the valve main body by pressing the outer circumferential

portions of the inner disc from above, and 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; and the orifice is

formed in the centre of the,af"orementioned orifice disc.




