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; He3e ; 8<X6. T(,1 SPECI FI CATI ON CONTROL DEVI CE 5
TECHNI CAL FI ELD The present invention relates to
control devices, and nore particularly to contro

devi ces whi ch have booster neans for transmtting the
force acting on a piston to a valve stem on
anplification and which are suitable as val ves for use
at 10 high tenperatures. BACKGROUND ART Al ready known
are control devices whi cChPEODPICA®I@Nval ve case havi ng
a fluid channel, a casing provided on an upper 15
portion of the valve case, a valve stem di sposed

i nside the casing and reC|procat|n | y novabl e upward
and downward to thereby GEAIFO Qﬁﬁkd% el enent to open
or close the fluid channel, a piston upwardly or
downwar dl y novably provided i nsi de the casing and

defining a conpressed a ace along with
20 a top wall of the cag% Egh% E%%§ er neans for

transn]EhbngrgggnEoFﬁ?eﬁf&bﬂgr%TaEgg @bségﬂt£81t8§v1ces, and
val ve stem tpon anplification (see, for exanple, th

p%@&bcﬁét@ﬂc@iaQEyﬁtd«bod%&nh38@4§besG@Wié@huﬂﬁybéé%ter‘means

havi ng such booster neans are terned 25

hifgh- t eapematuiagvahyetords ditech@bnaatehpesativy & ohlve stem
at least 150 Cin sonme cases, but still remain to be

i wpr ewpd iifn chédonr esdsvhnck and $av/eiproldewe biash for use at
respect to sealability and durability especially for

usdalt Yemple nadErsat ures of about 300 C. 2 An obj

ect of the present invention is to provide a control

devi ce havi ng boost er neans and usabl e at high

tenperatures. DI SCLOSUR $£A§@FICN 5 The

present invention provi es a contr ol devi ce conpri sing

a val vepGase d a/aﬁfhggnaaffé Ebgt‘fgﬁrﬁ@hc@s %ﬂ%‘cﬂgc&ﬁ}?i‘ig@da valve
p or t

on an upper t1ron e valve case, a valve s

dicsResedving de theiaghdhand 5e@a@m§,a¢ta@iaeaombhﬁ upper
upward and downward to cause a valve elenent to open

Ofpcdtdss tdfe tHauivéh 1@ eharnela, valpiessopmugiapdkydorinside the
downwar dly novably provided inside the casing to
deﬂaﬂaqa&mmpres$pdoaatiadhwtmbwgbépam@wﬂnﬂmpw@tﬂounward to
top wall of the casing, and booster neans fo

t rRGARY FAYSE F Hﬁé@ea?:]tﬁwib*ﬁ'otq{é?rb%t‘%)lrp%%tbﬁéf gt ghannel,

stem.on anplification, the control device bein

ol PHGR] P Gt SOVFIA TE00s FeY SRedn B ToapEs dpside the

ca§¥ﬁéa88 f%?ﬁ%aqﬁ> e%ﬁsedalradmlttlngspacealongWLth
a top wall of the casing, and booster means for transmitting
the force acting on the pisteon to the wvalve stem upon
amplification {(see, for example, the publication of JP-A No.
07-139648).

Control devices having such booster means are termed
high-temperature valves and used at a temperature of at least
150° C in some cases, but still remain to be improved in heat
resistance and have problems with respect to sealability and
durability especially for use at high temperatures of about

300° C.
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supported by the casing so as to hold an outer end and

an inner end thereof in contact with an outer

peri pheral portion of the piston and a flange portion
fornmed on the valve stemrespectively from bel ow and

to be pivotally novabl e about & 20 horizontal rod
positioned closer to the inner end, netal bellows

bei ng provi ded between the outer peripheral portion of

t he casimgbtjep twat ithensr esemut evepéiiophies &b gportiads acfontrol
the piston for sealing off the conpressed air

adevicentpshag o means snehusfblheat ot gloltangertures.
of the invention 25 noves down, the outer end of the

pi votal menber of the booster neans noves down,

rod and moving S RRHEI SRR TR0t YR S meher

e e T LA U I oy cvice

hori zonta osi'tione oser pi vot a

iegﬁgrﬁggnthﬁ'ﬂ&Mﬂ¥aégse ¥adifer e Piui@ecﬁéﬁh@@,i$1 casing

transmtted as anplified to the valve stem The neta
bgkbowscuses doruseat igtartafdn td¥e teepaessedasel, a valve stem
adm tting space obviates the need to use conponents,
sdtbpased-insfse tid chsang dmd ewicdproraidatgly movable upward
resi stance, while the 5 use of the booster neans .
sendedoymvaliditei shushe tohpe esdsmendi Fopmasaires ket e e fluid
on the netal bellows. Thus, the control device is ,

| FPRBVEA i ® HOLH MeatPYRE7LY afge dRM@YEredgurevably provided

EBREEEnpar ap e bR0 b A4 e BRPETRER OB L Aand bring space
ELG. 1 ] g SIS,
ggr@%ﬁ%ﬁg lho ég:%c’ r‘%\ﬂgg)vfl ?gjaéac%éo%m%’go%}%&%@smr means for

kﬁ¥%%§%ﬁﬁti%ﬁsg %@Qgeogc@%BBYbHGtQHTEIHthNVENgBQRbéﬁve stem

enbodi nent” of the invention will be descried bel ow
Wohhafmefigerence ika,t Reedeani gl Havibe belhewengracterized in
description, the ternms "left" and "right" refer
r edpectheebyosoet hecdes tcammk rsahtathdraissi des pfivbhel member
drawing. FIG 1 shows an enbodi nent of control device
obupperz@dbysdm dasiagt Forgs Tieehebdtamoudey eediand an inner

thi s enbodi nent conprises a valve case 2 provided wth
aSPuFReFAPEL L RARTSIC UL BA P OGP BHL PRE T8 (et OB O the

2%’is%%nanggharaVatllvaengseeatpo:;’:tfi%rnnego%{nggndor? pcehrele qu%rla‘lfle stem
respectively from below and to be pivotally movable about a
horizontal rod positioned closer to the inner end, metal
bellows being provided between the outer peripheral portion
of the casing top wall and an outer peripheral portion of the
piston for sealing off the compressed air admitting space.
When the piston of the control device of the invention

moves down, the outer end of the pivotal member of the booster
means moves down, thereby moving the pivotal member about the
horizontal rod and moving the inner end of the pivotal member
upward to move the valve stem upward. With the horizontal rod

positioned closer to the pivotal member inner end, the downward
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edge defini ng adropeni-ng of the inlet channel 2a, a

di aphragm 25 (val ve el enent) 4 novable into or out of
pressing contact with the valve seat 3 for closing or
opening the fluid channel 2a, a disk (valve el enent

hol der) 5 novabl e upward or downward and having a

di aphragm hol der 5a attached to its | ower end, a

bonnet 6.fitted around the disk 5, a |ower casing 7
PEO¥EEESE Ohd@bisth PR rRIsi @t f akh8mpali ¥ee6as68 2he valve
an upper casing 8 joined to the lower casing 7, a

vatye. stTheShehamuhﬁmichImS@dafsmaseameﬁgneﬂfbyhéh@ompressed
upper and |'ower ‘casings 7, 8 and having a | oner end in
bearua@mxk#ﬁm&tsmaqdwabweaW&Bvehel@m@@ﬁxhabee¢0Epoaents, such
piston 5 10 di‘'sposed in an upper portion of the space
d@Fl%@Hl%gstH%h%%%|%RﬁsIP %?lcéhénb8§§FeFeﬁé§H§n$§r while the

di defined b
DBFB\S S PEPSHER 0 ES CERTER LI I Hent ahsucaBprfgsed air

ﬁp%hgl CleSEFC 9(1)8%%1 hr%e gﬁ.\fj lslt % ﬁatﬂﬂ%@ thef coEé:rol device

&t om; ve case
n; n

o o2net %Whgg@df@%ﬁézt Por %dﬁfﬁ@ﬁ*?ﬁeﬁ%ﬂ“am
abnhhﬁa@@nbﬁﬁt@%l@tatsom walllyeoffdrhergea\dt Yhidfh tHiperatures.
outl et channel 2b has one end which is open rightward
and the other end which is open at a right portion 15
of the bottomwall of the cavity 2c. The disk 5 is in
the formof a BRIFD RCYSCREBTIGNAORaZHE PRAWGHGEt an
intermedi ate portion thereof. The bonnet 6 is in the
for m of EECholtl g &I Ferlekonmbl HagWashewerdpant igpodiment of
i nner periphery providi,ng a guide ,portiaon 6a of |arge
dFSPrEF@ﬁ e lfé G‘&C&rﬁd h&Orlta’ilﬁgémdffer’ttHé’rb‘u sk 5. The
disk 5is fitted in the bonnet 6 |oosely, i.e.,
upwardly or downwardly novably. The bonnet 6 is fitted

in the CaV'EE’S’ch@BEtB? Mﬁhﬁ?lﬁéséﬁ and dRPERTIEH DY

the lower casing 7 to thereby cause a hol ding adaptor

12 to sgRUERbBAiRALLEr oﬁeth@hsﬁaén@%hl W010fbéh@edbried below
di aphragm 4 to the valve case 2. The | ower casing 7

cafphi sefeachotttoonthal drdaing. peln piher &4blwaklingbdescription,
upstanding fromthe bottomwall 7a and havi ng an

exber hakriyg Y hefhezngportight ‘onrdfier owsgregpdnvieghety, the left-
and a hoIIOM/cyllndrlcaI downwar d projection 7c of

sagr rdohrehiend sideg eidithe dRaviar fron1the bottom

de of t | | d h ;
Ehr eadeB Bor d GIats | 3 ?ﬁ‘ﬁ%&”ﬁ%ﬁ%ﬁgrf bifieT Wvdee of the

[ I d portion of the downward projection
%E %ﬂ% screm#?%&%ad engagenent with an externally 5

thr eade?h@%éﬂ@fbpﬁe@lgﬁri BRerial 5 \é%halod‘lfmetnh:ec&!ﬁbi‘?ses a valve

case 2 which wall defines the cavity 2c, whereby the

| ewel Za5iovd déd §isRGUERd: HOirer ¢abYi0 c0a5E add é\fluld outlet
t hrough bore 13 is forned in the bottomwall 7a of the

| evennedsihyg ah eemulalrd yalhersedt Sofogmediawpuind avpkvépheral
stem 10 9 upwardly or downwardly novably. The upper
cgsiorgdeféonpri sRPREMOIY OF Ehki hﬂletaq:hw%r?emala diaphragm
wal |l 8a and a top wall 8b in the formaf a disk and

sAVEWE PheBANE Mt EIRAIARL S APEQRE Aspef wwq ISRt with

e PoAAPRCLEL 8L S Thg pet Brelel el SRR s 2e
II h d f
o8 41520 FLfE L rerted R on 1£§%;§@§;§f frars anc
'Pl%vtl'P%Eé‘Ei’i% hg:aaijn{‘ﬂofdéE% Q’c Sghég t‘i?%‘c@%év?@re dg 2 bonnet
nt|o§% e P

above space | nsi ereo e top wal

ofg tthe tepar-kas B dhak i50) btioQ%&t%ésénbhﬂoﬁgﬂvﬁaéa on an
20 14 provided with a conpressed air admtting

coupling 15. The valve stem 9 conprises a

| ar ge- di anet er shank 21
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havi ng a downward projection 2l1la slidably inserted

t hrough the center through bore 13 of the | ower casing

7, and a snmall-dianeter shank 22 having an externally

t hreaded 25 | ower-end portion and joined to the

| ar ge-di aneter shank 21 with tse externally threaded
portion screwed in an internally threaded upper

portion of the shank 21. The | arge-di aneter shank 21
fugdderpdiasi én fdange parivorcadld Dosirt iupred afadimgg 8 joined
base end of the downward projection 2la, and an upper

ensl theb lpefetd easahg Rava nplavesraldme® diapesed whiahliphe space
ot her portion thereof and butted agai nst the )

sheef inetl dnetbe shaek 2 Iiwersiaskngs has andgpaving a lower
internediate portion thereof a f|ang ortion. 22a .
Hend Ag et iBaoptand Wéthﬁ%ﬁ?éVeﬁiﬁgﬂﬁ%habéEF ng piston
5 portion 2lc. of the |arge-dianete hank The.
e wheTp Rt S i ooy T2y dffined by the
| ar ge-di ameger_ | ' - =yl rdefined
B R R N oy

19, 118 QU £In P& Phetrl ROLHOBi gt chower £61 derdishiteting the
| ar ge- di aneter portion 10 10a. A recessed portion 24

| sofeE MG dihd henl ewey silsiacelof dopthal vallveofstéam 9 upon
upper casing 8 centrally thereof. A space provided by

t bepl e€cesedoporti on 24 between the top wall 8b of the

upper casing 8 and the piston 10 serves as a |

conpr esEed wilvadrse i hqiahac €3 Vis yPR6vIrBéghat supgeR nepward.
smal | -di anmeter portion 10b of the pjston, 10 ar

e al
b8nkohsles gaABRaL yai RaFhentofhitofRachot f oW LY [Stfpazd ana
and havjng a |lower end secured to the r_su 0
t h8e| gF Egd?ﬁﬂeﬁchgoF?iBBepogtaﬁEeaﬁeﬁg%grOgngégggm ba11 of
S red to the | r. 0 Qb atheicn i
SR Loy e | T oSIARR g BELL B, Bhatificn 1o oper
a&i%k‘ch%gs@ﬁaethé S€AL el ofi fyniihe Ptderbel] awgight portion
are"ternmed wel ded bell ows and are nmade by stanpi ng out
dibgks hkr emta oretall 1shaett Heo debtiaiyn 2@vy preci sion
pl ates and wel ding the wavy pl ates al ong the inner
peri pherhesdasd Gut.er ipethphépirmsofher eoflig@scyhénder and has
booster neans 11 has a plurality of pivotal nenbers 25 ,
eachlsuppoat exh iyt iadm Roritd@n2eheseqs -t of p bonnet 6 is
pi votal | y novabl e about the rod. Each givg%gl nenbgp .
25nhEke| farpfiep BAH N Y YIS ENRRBSH ot RS TOR Tnner
contact with the J,ower surface of.the.pis | NG, .
R B o AR o T HE FPARDE" o) Torrrey Saatser Tor
smal.l ~.di a e Kk . al v t 5 is fitted in th
;RS Eaaf Saft sa% 42 MO E08 fp Ty in the
end, 9fet Be1BbYRLT, ﬂeabgrugéafélyrbﬁmmamw ddbly. The
piston 1s at a higher level than the position where
t i rinaners end moft dde in pinetalvimnteer 5 the valoentacte 2 and
wth the valve stem9. The axis of the horizontal rod .
2@ldmr qrasid imnethe| bseertoashegi Ainep &hdrebyt keuse a holding
pi votal menber 26 than the m dpoint between the
pasianter ol2cdimt ageceret Ba T eRaréPhERA LNyl Y of the

with the piston and the position_of contact of the
i (THAPRRE®I4 tHe FRADERIY® 935%i £h the valve stem 9

A di |y, .wh th i st 10 d

oo M e el BT ode et fon il 72, o
| ber - . | |

TRy AR S 2 i

pi yptaly

e, 29 AR 4 HIRVYE ohhg c ¥abVee st hery, and a
upward. Wt t%e 15 horif%ﬁial rgd 26 positi&ﬁgzgp

ClSET oW Q:%_hﬁl(ﬂ’j:i/@éﬂl dERERErd | e e €htlon t he @bvewelrd diameter
force of the piston 10 is transmtted as anplified to

the valve stem 9. The ratio of anplification is (the

di stance fromthe axis of the horizontal rod to the

position of contact of the pivotal nenber outer end

with the 20 piston)/(the distance fromthe axis of the

- L )
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intervals and permtting the novenent of the

respective pivotal nenbers 25. The inner end of each

pi votal menber 25 has an indented portion 25a facing

upward. A pin 28 rollably provided in the indented

portion 25a is adapted to cont®act the 5 flange portion

22a of small-di aneter shank 22 of the valve stem9. A

bi asi ng menber 17 for urging the valve stem9 downward
conpehdesg diseneprd nicomanthel bohebn bidé hef fdhengettom wall 7a
portion 21b of |arge-dianeter portion 21 of the valve
sameh Maarichg henbotn el Wal lth2eaded thertéeni ey 2¢s inner
A metal seal 18 is provided around the outer periphery
oPehoPh oY wal The 7Hn e riakl Y dthi $rfed Pard ot t i i ownward
on the upper,end of the peripheral wall of the | ower

Chepnae BRI 18 Shawtorhe isRatuaratirhedh ilfuph Sxternally
positiqn, and the Y t [ .
P Bkt AR 14 ol R BT Pa B LI vk s cagg 2 whien
S&%ﬂgd@Egﬁ%'sng:Heh%ﬂiWr%,m #nagabpstnkhe caprul@ising 7 is
valve seat 3 to close thHe fluid channel. Wen
ceapnesgedoaihel $2ad@ thed n this state through the
coupling 15, the piston 10 is noved down, causing the

boost erangansudi B d d3myef dineddlnvehstleot Bompwal d 1eoof the
nove the di aphragm 4 away fromthe annul ar val ve seat
3lawdropeainbe’f tantdrshamnehergné Eont guiddedi tee1vajyge stem
netal bellows 16 for sealing off the conpressed air
adntPYRAE18pa&e do¥Ry a6 10- MONGE 1o r ubber are used

The devjce theref has hjgh heat i st 25 and, | .
o captbl6 OIPRAT nERaNGRng NRGACEdRBS o ulge 167 dppptrarical

3 C.. The.bo e in e reyi -
QPEC PP ARA G T ot dih o SPBGPEDERY it REpPeE P 3 pisi and
tggrgﬁgar§ﬁ§%%.QHféyHQfﬂ§H%Hfééﬁgﬂ|up§émsﬁﬂy%§5fyion of the
reducing the pressure to be exerted on the netal

bekk-owheltl ¥he1COAL r alhe p8rdpvieealt 31O HacAnaNdternally
servi ceabl e as a valve for use at high tenperatures is

t hatrekare Audtwstrandimg al,sovhicipriessssrsewadi obh anbe. externally
| NDUSTRI AL APPLI CABI LI TY The control device of the .

i fhereided hastboostErpemiprtsefal waldndki of i tiee tinweaocgsing 7,
acting on a piston to a valve stemon anplification, | |

i ¥hessblve tE¢eHPREThFER1PEND AR (s LONP s GaSdBI% 7agLg Joined
val ve for use at. high tepperatures. , 10 CLALNMS 1._A

o PO TeVEEE CORPR SR LaP Nl TaR Sast FN g §1 0 ¢ The EoP
Clgv%rlﬂebb & Gvd rﬁ% rrovlag§g;go§] oL YRPEE pc?%#:@? ao.fth%%gh bore
valfve ¢8se! &' valve stem rsposed insirde T he casi ng

ang ﬂo%fiiqgop L Yo dyahl & dipver d g d \G\i@%ﬁipiPng 15.

cause a valve elenent to open or close the f

channel rna Riastven dyumerdll ot toavar dhygsoyalhy¥ter shank 21
provi ded inside the casing to define a conpressed air

adiaivtitiong &paoeaad prgwict-hoa 2 bp sddldabdfy fheeetsdngirough the

and booster neans for transmtting a force acting on
center through bore 13 of the lower casing 7, and a
small-diameter shank 22 having an externally threaded
lower-end portion and joined to the large-diameter shank 21
with the externally threaded portion screwed in an internally
threaded upper portion ‘of the shank 21. The large-diameter
shank 21 further has a flange portion 21b positioned at the

base end of the downward projection 2la, and an upper end
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10 the piston to the valve stemon anplification, the
control device being characterized in that the booster

nmeans conprises at | east one pivotal nenber supported

by the casing so as to hold an outer end and an i nner

end thereof in contact with angouter peripheral

portion of the piston and a 15 flange portion forned

on the valve stemrespectively from bel ow and to be

ppu ot Abhy2 IO Ve En @R Wnaa 1kar WZaRkdle  08apOshti ®A8Er portion
closer to the inner end, netal bellows being provi dedp
beheeenf aanoutert perageiierst tper sinal letlibheteaskhgnkop2. The
wal | and the outer peripheral portion of the piston

f oRaBle &4 hys ¢ftf an Hotesmedéased 0t Bom themert ag lepgegportion
% BIPH/I\IO/NHNI [ Njf/NM/NM NM 6/ NOI "1g 6E~Of %~

inge g A aklen] Sajeares] EApealtds cajrer end
a%S%lfs‘LCelcaL%aL&al qalgalgalsalcal caleal gql cal cal cal c

kn$ 3 ] .
Ica] cg]x} F%ﬁl]r ?gfc% ﬂ C%}egg%g@%\gg g%% g{g% cal ]]L?mg a
]Eaﬁ%éaﬁﬁéiéébﬁaiéﬁgﬂ 8r¥ion 10a_and.a small- L upper
SHPIT I {#$%&( (1) p* +% .}xsnid_ Z]]ca]ca]ca]ccj]

apsat tah CE)isa] ¢a] anhaahea) Lol salaleahcal cjaﬂlcredcp%]ocain@ cuter
aJcalca]ca]ca]calcalcalcal!..v////300091{112' 3a34444759

5B5556P6FB891 portion of lower side of the large-diameter portion
xsni d} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c

1 Bajc ] @@]r@ap@a%éai eajed)icaltbg] tayea] safface of
ca] calgi K-

1 @/M%lg 3] f@@@e(yp@émmg foggatrplimsherpofsp1d space

ﬁ%@é&dﬁlﬁa (ohat! 5 ar10% '%%‘i‘b%é%?%%?ﬁ)é% fRofall oo
15564 ()PP o% s (- OITOTER T oBr L ats Peipgpompressed

quf)a@nm@%g&'sg))acys 10% R R& ()-110% R&' () 105 105
1056 109%%& ()-i aB~ @' 10%¢ 10% R&' ()-! p#10%

R&" () - ppobiOdelatdund 10e Rnd )1 141 #AIER & S 1008 of the
R& ()->z* | aB~_@j ! 10%9034#10% R& ()-1210% R& ()-.!10%
R&i§YonlIDarBREE)al bpA10UsR REehpral1i0% the form of 2 hollow
cylinder and having a lower end secured to the upper surface
of the large-diameter portion 10a and an upper end secured to
the lower surface of top wall 8b of the upper casing 8, whereby
the compressed air admitting space is sealed off. The metal
bellows 16 are termed welded bellows and are made by stamping
out disks from a metal sheet to obtain wavy precision plates
and welding the wavy plates along the inner peripheries and
outer peripheries thereof

The booster means 11 has a plurality of pivotal members
25 each supported by a horizontal rod 26 so as to be pivotally
mevable about the rod. Each pivotal member 25 has its outer

end and its inner end brought intoc contact with the lower

surface of the piston ring 23 and the lower surface of the flange
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R& ()-1 fghi knd~_@¥ ! 10%6< ! 10% R& () - SS! 10%

R& ()-fs1l0% R& ()-!* 10%&' ()- 10 R 10 R 10 R60! 10%

R& () - $ax} dE~_@ ! 100210% R& () - pC 10% R& () - pY 10%

R& ()-S! 10% R& ()-i"10% R& ()-S ! 10%

R& ()-}=zdE~_@ ! 10%p% 10% R& {) - p# 10% R& () - " #10%

R& ()- | 10% R& ()-pl0% R& ()-10%

R& ()-& dE~_@# ' 1090 10% R& ()-. 10% R& ()--10%
RE&O£)18rt10% of small-diameter shank 22 of the valve stem 9,

respectively, from below. The position where the outer end
of the pivotal member 25 is in contact with the piston is at
a higher level than the position where the inner end of the
pivotal member 25 is in contact with the valve stem 9. The

axis of the horizontal rod 26 is positioned closer to the inner

- end ¢f the piveotal member 26 than the midpoint between the

position of contact of the outer end of the member 25 with the
piston and the position of contact of the inner end of the member
25with the valve stem 9. Accordingly, when the piston 10 moves
down, the outer end of each pivotal member 25 of the booster
means 11 moves down, thereby moving the pivotal member 25 about
the horizontal rod 26 and moving the inner end of the pivotal
member 25 upward to move the valve stem 9 upward. With the
horizontal rod 26 positioned closer to the pivotal member inner
end, the downward force of the piston 10 is transmitted as
amplified to the valve stem 9. The ratio of amplification is
(the distance from the axis of the horizontal rod to the
position of contact of the pivotal member outer end with the
piston)/ (the distance from the axis of the horizontal rod to
the position of contact of the pivotal member inner end with
the valve stem).

For example, three or four pivotal members 25 are
arranged at an angular spacing of 120 degrees or 90 degrees
about the axis of the valve stem 9. The horizontal rods 26
are supported by a hollow cylindrical retainer 27 positioned
on the large-diameter shank 21. The retainer 27 comprises a
bottom wall 27a in the form of a disk having a hole, and a

peripheral wall 27pb having cutouts formed at predetermined
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R& ()-f)10% R& ()-p' @O0%

R& ()- Z[\]_Yb@ ' 109 d6$109%& ()-4i fs10% o0& ()- 10 R
10 R 10 R96! 10% R& () -1 4#10% R& () - 2! 10%

R& ()- Y[ zX9b@6$10% & () - 4! 6$10%00& () - 4! <6$10%008& () -
46$10% & () - 4! 6$10%08&' () - 4! 1 6$10%08& () - 4UKuS1! i " 109R
R& ()-i!i"109RR& ()-iSI10% R& ()-110% R& ()- 1000 1000
1000! K6$10%008& () - 4Kh4sdEuSL!i " 10%Y! 10% R& () - p10%

- R&n{drvd 0% R&d) P?!}:ﬂﬂ@%:@& Oter0%Bé&efbnP<1d¥ the respective

R& ()-s)[a?uS1l!i ™!, )#10MRR&' ()-'y,)#10% R R& ()-"'!110%

R8A ¢t p#OhdieRE 25 | A0iR% ) epd! 8% R&h(PpiPokal member 25
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has an indented portion 25a facing upward. A pin 28 rollably
provided in the indented portion 25a is adapted to contact the
flange portion 22a of small-diameter shank 22 of the valve
stem 9.

A biasing member 17 for urging the valve stem 9 downward
comprises disc springs and is held by the flange portion 21b
of large-diameter portion 21 of the valve stem 9 and the bottom
wall 27a of the retainer 27. Ametal seal 18 is provided around
the cuter periphery of bottom wall 27a of the retainer 27 and
positioned on the upper end of the peripheral wall of the lower
casing 7.

FIG. 1 shows the piston 10 in an upper position, and the
valve stem 9 biased by the biasing member 17 and located in
a lower position, the stem © pressing the diaphragm 4 against
the annular valve seat 3 to close the fluid channel. When
comﬁressed air is admitted in this state through the coupling
15, the piston 10 is moved down, causing the booster means 11
to move the valve stem 9 upward to move the diaphragm 4 away
from the annular valve seat 3 and open the fluid channel.

The control device 1 has metal bellows 16 for sealing
off the compressed air admitting space, and no O-rings of
rubber are used. The device therefore has high heat resistance
and is capable of withstanding high temperatures of about
300° C. The booster means 11 incorporated provides a great
diaphragm holding force even if the pressure of the

compressed air admitted is small, consequently reducing the

pressure to be exerted on the metal bellows 16. The control
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INDUSTRIAL APPLICABILITY
The control device of the invention has booster means
for transmitting the force acting on a piston to a valve stem
on amplification, is usable even at high temperatures and

suitable as a valve for use at high temperatures.
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element to open or close the fluid channel, a piston upwardly
or downwardly movably provided inside the casing to define a
compressed air admitting space along with a top wall of the
casing, and booster means for transmitting a force acting on
the piston to the valve stem on amplification,

the control device being characterized in that the booster

means comprises at least one pivotal member supported by the
casing so as to hold an outer end and an inner end thereof in
contact with an outer peripheral portion of the piston and a
flange portion formed on the valve stem respectively frombelow
and to be pivotally movable about a horizontal rod positioned
closer to the inner end, metal bellows being provided between
an outer peripheral portion of the casing top wall and the outer

peripheral portion of the piston for sealing off the compressed

air admitting space.




