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1 SPECI FI CATI ON CONTROLLER 5 TECHNI CAL FI ELD The
present invention relates to controllers, and nore
particularly to controllers suitable for use with a
hi gh-pressure fluid. 10 BACKGROUND ART Conventional |y
known are controllers conprisinig a valve which is

cl osed by biasing a valve stemdowward with a spring
and which is opened by driving the valve stem upward
wth a force given by psemeatiICAII&dsur e, sol enoid or
the like and 15 greater than the force of the spring,
or those conprising a valve which is opened by

bi asing a valve stemupward with a spring and which
is closed by biasing the vaPNERSEERFdownward with a
force afforded by pneumatic pressure, solenoid or the
i ke and greater than the force of the spring. 20 In

t he case where such a C%%dﬁﬁfdﬂiiﬁiﬁﬁﬁd for a

hi gh-pressure fluid, thére 1s a need to close the

val ve wi easedthonce-38cas 8 dbeventléhe, and more
fluid friﬂ%léﬁ%ﬁ%ﬁy' Mhenlthe gontroller is of the

typerwhereip1a vabvechbatebdseds byubitadblleg doval wse with a
stem downward with a spring and opened by 25 driving

t hiei ytat yeestereupatd. W th a force of pneumatic

pressure, solenoid or the like, an increase in the

el astic force of the spring entails a need to
correspondingly increase _the pneumatic pressure or

like drive force for novPAGKEREWER ¢&T stem However,

the Contégkéggtgggaifg rﬂ%ﬁlggktgg%tégflgg %%mprisingeavalve

which is closed by biasing a valve stem downward with a spring
and which is opened by driving the valve stem upward with a
force given by pneumatic pressure, solenoid or the like and
greater than the force of the spring, or those comprising a
valve which is opened by biasing a valve stem upward with a
spring and which is closed by biasing the valve stem downward
with a force afforded by pneumatic pressure, solenoid or the
like and greater than the force of the spring.

In the case where such a controller is used for a
high-pressure fluid, there is a need to close the valve with
an increased force so as to prevent the fluid from leaking.
When the controller is of the type wherein a valve is closed
by biasing a valve stem downward with a spring and opened by
driving the valve stemupwardwith a force of pneumatic pressure,
solenoid or the like, an increase in the eélastic force of the
spring entails a need to correspondingly increase the
pneumatic pressure or like drive force for moving the valve

stem. However, the controller has the problem that the valve
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2 closing force can not be increased as required

because there is alimt on the increase in the drive
force. Wth the controller wherein a valve is opened

by biasing a valve stem upward with a spring and

cl osed by biasing the valve stém5 downward with a

force afforded by pneumatic pressure, solenoid or the

i ke and greater than the force of the spring, an

i creaisey fiardchearahnee beoshogedoedeaeneilisr s@Aqaase there
an increase in the pneumatic or |ike downwardly ,

bi i aglivite crTHe & oW EBERER l@fﬁhﬁa¢%&?%r£?95§ With the

t herefore has the sane pr.obl em as desc ed 10 a
TEYVerebrer tHE Hhov e ﬁ%&ﬁ’iee&ﬁ CRAGE ePYE%h?%’P‘Fe‘? Yieye sten

b h
fﬁ%ﬂﬁ? ﬁ§§ﬁ€| 8%gé%%gg%% Q§U9 g?&% d@?Q%ﬁHQVkﬂg Falve stem
r e&én@rﬁ&gﬁﬁ 'vﬁQhug:’%J%, > Q@%@B\éﬂ\w gn@&ﬁ%@@tpﬁés su¥al Wlenoid

tem a casing 0 an 15 upper portion of the

V%ﬁ’%hQOPJVke and A d PEnEOG Y e¥irded f Bhe ¥pMARLS an increase
i nside portion of the casing and novabl e upward and

domwaredradievel seang farcarevicad lisheegperasiang ingdease in the
upward and downward, and force anplifying neans

provédestio arl bivee d@@m@erdbﬁrbl@ﬁl@g f@@c%asfﬁﬁ?fQﬂntIOller
transnitting a force acting on the 20 operatlng r od

t hef vdleydastem tppn @i s foratiesnt e swng gro éﬁﬁhﬁﬁéﬂescrlbed
the publication of JP-A No. 7-139648) . The force

PY§ing neans of this publication conprises a

Ejg\?me\r/\g(rjd %?Llﬁe{%(%%ntt%cet a%e %F%?%gﬁgl ngn gﬁéi‘céé “é/roller has

| "ower ~en € obera 'ng ro

di gkLjk 55% s8H %Q]thf:t e£9; p{}QYﬁgegoaﬂz ﬁ'lr&%lng a fluid

upper e P the "val ve st m a pair of rol
SUPRSRha1athapgedpbetMeeRdt B0t wOth e4 mmcatlng upward

menber s
and downward movement of a valve stem, a casing fixed to an
upper portion of the valve body, an operating rod provided in
an upper inside portion of the casing and movable upward and
downward, drive means for moving the operating rod upward and
downward, and force amplifying means provided in a lower inside
portion of the casing for transmitting a force acting on the
operating rod to the valve stem upon amplification (see, for
example, the publication of JP-A No. 7-139648). The force
amplifying means of this publication comprises a tapered
roller contact member extending vertically downward from the
lower end of the operating rod, a disklike roller contact member
provided at the upper end of the valve stem, a pair of roller
supports arranged between the two roller contact members

symmetrically about the axis of the tapered member, a pair of

rollable rollers rotatably mounted on upper portions of the

respective roller supports and bearing against the tapered
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symetrically about the axis of the tapered nenber, a

pair of rollable rollers rotatably nounted on upper
portions of the respective roller supports and

beari ng agai nst the tapered 3 faces of the tapered

roller contact nmenber, and a pa&ir of push rollers

rotatably supported by | ower portions of the

respective roller supports and bearing on the upper

s frafcace o fot hé hen ek sdd irkd Leal Eent sohtreenbamenieerd aBaghr of push
of the roller 5 supports is supported by the casing so
agald ey pinestadiably noavaE o ubya piovet pesirtiiemed of the
closer to the axis of the tapered ro|ler contact

NERFRE HAE t K@ ldgits SUBPOLhE 2BErPerPordiHy PHifsppper surface

240 S 185000 21 ShBE BRELD R0 o
N R

theJdke soodhal theocopbEotl hehasibber agvankageis of the
that a high-pressure fluid, even if used, can be

r eldgdted prevended ésopateakinsghenhetras thhe axis of the
controller is 15 conplex in construction, conprises an

I noreessrbmdivogerpwéh cohpenents and therefore has the
probl em of being costly to fabricate. An object of .

t he preddrith Wh@eﬁ@ﬁlbﬁO{éeroﬁgﬁW%@ an Bentatsiyepublication,
whi ch conprises force anplifying neans fo

t ris MtV P Fi0re & U ﬁgafb#eaﬁn&ﬁéﬁé@idfwyi%gﬂ@utto lgereasing

VLN AT IR ATPLL R0, 000 SLED S LTS kv rorce

INMEqug%henoid or the like, so that the controller has the
advantage that a high-pressure fluid, even.if used, can be
‘reliably prevented from leaking, whereas the controller is
complex in construction, comprises an increased number of
components and therefore has the problem of being costly to
fabricate.

An object of the present invention is to provide a
controller which comprises force amplifying means for
transmitting a force acting on an operating rod to a valve stem
upon amplification and which is simple in constructicn and

reduced in cost.

DISCLOSURE OF THE INVENTION
The present invention provides a controller comprising
a valve body having a fluid channel openable and closable with
reciprocating upward and downward movement of a valve stem,
a casing fixed to an upper portion of the wvalve body, an

operating rod provided in an upper inside portion of the casing
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25 The present invention provides a controller
conprising a valve body having a fluid channe
openabl e and cl osable with reciprocating upward and
downward novenent of a valve stem a casing fixed to
an upper portion of the valve bpdy, an operating rod
provided in an upper inside portion of the casing 4
and novabl e upward and downward, drive neans for

m&h@%é@@bl@p@é@ét@%ﬁ@ddwmﬁﬁﬂrmwﬂs e moving the
force anplifying neans provided in a |ower inside
pospépat Ohgtiel casizangl hnd ddwrawesi | ainnigf arteraphcf yhgg means
on the operating rod to the valve 5 stem upon

anmpto¥idedi om 'Ehelcwntroimeldﬁs whriagt ecifzefihegn casing for

that the force anplify g means conprises a tapered
nehBeR SmbkE e hg ARAS FE EPg BBWHRIPFIGH FoRefCehle valve

UpBEP R BTG A St omiPaRERGTPIISE Sncr BRtsRg 20 in
Pl YgLel  (ETHSE ar LAnged HaLRen Lhe ok Lua el AN nember

posed eac apere

poék%éF?B?ﬁ%tMﬁbﬂl"ﬁﬁaowﬁ@Squr&hQ fduest eﬁﬂ%@%ﬁ@%eratlng

pi vot al nbers being pivotally novabl e about an axi's

of raapi ¥ Qti s exkRBRdirNgr s Hi Q8@ 8 ahowppe Pasid @I thereaive stem,
each of the pivotal nenbers having a plate body, an

upped sofiBct drate kecoed phviSaanmepper porangaddbetween the
the body and in bearing contact wwth a tapered face
of tvhenemiper ek eipposeanticac i onertitohwddh theetapered member
formed on a | ower portion of the body and bearing on
anpasbée—on%r%%ela?t%%nd.@sﬂ@hw@éb‘é?e e gher second pivotal
COBL ek 2550 SElh LIS ShoTEIRLBRE G "o 9 oo
|1 ag.BRAL hhoned, ayey 15901 I0G AP tBbrebe PLURYE the pivotal
members having a plate body, an upper contact face formed on
an upper portion of the body and in bearing contact with a
tapered face of the tapered member, and a lower contact face
formed on a lower portion of the body and bearing on an upper
surface of the disk member, the lower contact face of each
pivetal member being in the form of a circular-arc cam face
centered about a center line positioned away from the axis of
the pivot.

With the controller of the invention, each of the pivotal
members has a plate body, an upper contact face formed on an
upper portion of the body and in bearing contact with a tapered
face of the tapered member, and a lower contact face formed
on a loﬁer portion of the body and bearing on an upper surface
of the disk member. This construction therefore eliminates

the need for rollers to be in contact with the tapered member

and the disk member. Since the lower contact face of each
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Wth the controller of the invention, each of the

pi votal nenbers has a plate body, an upper contact

face fornmed on an upper portion of the body and in

bearing contact with a tapered 25 face of the tapered

menber, and a |ower contact face formed on a |ower

portion of the body and bearing on an upper surface

of the disk nenber. This construction therefore

el p1waiad esmetnbernded frorthel fers tod he chrcohsaedrwi thm face
the tapered nenber and the di sk nenber. Since the

| onert eved adtoftacecohteachl Be st tal omedrizserayi Sriom the axis of
formof a circular-arc camface centered about a

ceter PEVAE r pddia | BABES aR& HCors héhaxu@eéﬁtlt% rod can be

ivot, the force ct| on the operatin,
P EPEhTTL B R0 OOV e St BRSR A a1 h 2y 2 g equi red

reqU|red 5 fatd o. Thus | if ns
Si ef |n'fcon%tF58t|%%&£ndas#§ f&&%, I¥%e ngﬁ%%rsgﬁpler in
CQ&BQQ@PE@FIQﬁ”aﬂ&‘sﬂéﬂﬁ%ﬁnt%PQ%% ﬁQRbEQ'&?réomponents than in

consequent 'y provi di ng ‘a control

eqebN bR ch 91 tdhie ta@Vetd oa@hs@aﬁehel tg:n_rdmm b controller
much | ower in nanufacturlng cost. 10 The tapere

mepihech iy &guifaleexanplte)e i conhent osm bfona ooniwattion but
or f rustoconical nenber having a tapered end pointing
dowmolar Howekt hnamgohfdctykindr ceak .portion provi ded on
the conical portion. Alternatively, the nmenber may be
a rect anyal BPPRAINBRG FedaleredBEr eKaRPhg. aln the form of

triangul ar, or . 15 trapezoidal vertical section

{1t B DB R Baa HoBvRLSE IS FTSE ARF SbEBAPoLnting

o 4048k DRIORE BT 5 SO PR TSN R on e
conical portion. Alternatively, the member may bg a
rectangular parallelepipedal member having a triangular or
trapezoidal vertical section.

With the controller described above, the first and
second pivotal members may of course have respective pivots,
whereas the first and second pivotal members may have
respective lower portions lapping over each other, with a
common pivoet serving for both the pivotal members. In the
latter case, the controller can be smaller in the number of

pivots, much simpler in construction and smaller in the number

of components.

BRIEF DESCRIPTION QF DRAWINGS
FTIG. 1 is a viewin vertical secticn of a first embodiment
of controller of the invention,

FIG. 2 1is a view 1n vertical section of a second

empbodiment of controller of the invention.
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respective |l ower portions |apping over each other,
with a 20 common pivot serving for both the pivota
menbers. In the latter case, the controller can be
smal ler in the nunber of pivots, nuch sinpler in
construction and smaller in thes nunber of conponents.
25 BRI EF DESCRI PTION OF DRAWNGS FIG 1 is a viewin
vertical section of a first enbodi ment of controller
of the invemHEIIN.MADESOR GZARRY IN@WUT THE tINGENTEIN i on
of a second enbodi ment of controller of the

i nvent i dimb®@l BESTL /ODE: IGH1 CARRY L NG WAL FelEdsadvENEON1ow with
Enbodi ments of the invention will be described bel ow
wi TR eFleR cheet k® €R@WHR@H ngs. The terns "upper” and

"lower" gs used herein refer 5 respectively to the |
upper arq obBFTE] d‘é’?P@r‘-’e{:l%}dl.EPH Fhe 2% G 12N hgrein refer

JEBEIAPLL D0 1) 1o LI IO nd SR 530k 0e) BI6 NN 1n the

sane” di aw etéerm

fiﬁSEIJwHHbSi&%%é%iﬁéH%n%ﬁ”%ﬂQJa%%&ﬁ% apd.} pe tféf@rst to the

"left" and”™ "right™ are used for t controller as

| s1seemdi@nside beathelQaievardwting,f £aBt tefhGrrkar” to the
shows a first enbodi nent of controller of the

I nvert i -anand hel dortfy ehkesamonirdwsiasy A anal vRebbdymd ,“Beft” and
casing 2 fixed to the upper portion of the valve body

1, " wiglopérats ngedriber 3hdi spotedliaras dppes Sewsi deom the rear
portion of the casing 2 and 15 novabl e upward and
dovitivardl, t e dfFoRt devi ce 4 for noving the

FIG. 1 shows a first embcdiment of controller of the
invention. The controller comprises a valve body 1, a casing
2 fixed to the upper pertion of the valve body 1, an operating
rcd 3 disposed in an upper inside portion of the casing 2 and
movable upward and downward, a drive device 4 for moving the
operating rod 3 upward and downward, and a force amplifying
device 5 provided in a lower inside portion of the casing 2
fdr transmitting a force acting on the operating rod 3 to a
valve stem 16.

The valve body 1 comprises a valve case 11 having a caved
portion lla with an upward opening, a fluid inlet channel 11b
having a forward opening at one end thereof and having at the
other end thereof an opening in the center of the bottom of
the caved portion 1lla and a fluid outlet channel 1lc having
a rearward opening at one end thereof and having at the other
end thereof an opening in a bottom rear portion of the caved
portion lla, an annular valve seat 12 formed on a bottom inner

peripheral edge defining the other-end opening of the inlet

channel 11b, a diaphragm (valve element) 13, a diaphragm holder
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operating rod 3 upward and downward, and a force
anplifying device 5 provided in a | ower inside
portion of the casing 2 for transmtting a force
acting on the operating rod 3 to a valve stem 16. 20
The val ve body 1 conprises a val ve case 11 having a
caved portion Ila with an upward opening, a fluid
inlet channel lib having a forward opening at one end

t ey eof dara havhaging the haatdwer 1endrtheneaftanits lower end,
opening in the center of the bottomof the caved

porite arbdiiareemtt jaorfd diiveh loast Iseemc h&nfiet ridwei ingvihngy 25 la upward
rearward opening at one end thereof and having at the

otded demyatter @ofd anbeparitng’i havlbota dffﬁlr‘é%lrsw tqwe bore
of_the caved portion 1la, an annul ar _val ve seat

d%%%dﬂHﬁ CHRYEBNPRnREE VBéF?pﬁé?ﬁl1édgeTB§fWﬁ#H§ fife o the

G AR Er o8 ePeret) T 5LGTEnARagHtHo Tl hotgeen the

:ncgi’éﬁ(}tl%%grb%\@ Qg 4t @ﬁe h‘P&Ilﬂ% s%%taiﬁaf@%g) %n%d ta%dl ei‘Géﬁd by the

above-nentioned valve stem nmovi n

di sk UPMEE g 1 @8 dalavwnadrth d@%w@r@olmaeémézthéwﬂgeazalve stem
val ve stem gui de bore 17a and screwed on the val ve

cap®. 1Ithelheapnlk¥gmi’s3 ebmphe sbs pphtaginttyype tuier eheets (e.qg.
the fluid channel 11b between the diaphragm 13 and

t hel ¥ adhae tselatwhliZh Srgperded andhekbdsed by ithecontact with the
re0|£rocat|ng upward and downward novenent of the

vatykvstemt 152 Hel diagishiodga 1@ tedigli dey iadplhidl iqarrosion

of thin sheets % qg%qSIX sheetEQ whi ch i ncl ydes, a
shES$ 1% bAhee i 3N it et s He fooga?vf%a%%ﬁ%aizh%ﬁng a high

g Plat TLEDL Y DU GO LRRLOD HLEY AR D 1sens
f:gg{}géqr@%l@'l% PLESSN & L 6% BLapestilie dhARR" 8 downward
force exerted by the valve stem 16 lowers, the diaphragm 13
is forced up by the pressure of fluid and the repulsive
properties of the diaphragm 13 itself to open the fluid channel
11b.
The casing 2 comprises a hollow lower casing member 21
having an upward opening, and a hellow upper casing member 22
having a downward cpening. A partition plate 23 is provided
on the inner periphery of a joint between the upper end of the
lower casing member 21 and lower end of the upper casing member
22. The upper inside portion of the cashing 2 above the
partition plate 23 provides a cylinder chamber 24 which is
circular in horizontal section, and the lower inside portion
thereof a chamber 25 having a square hecrizontal secticon and
having the force amplifying device 5 enclosed therein. The
upper casing member 22 has a top wall provided with a through

bore 26 formed centrally thereof and serving tc guide the
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13 has repul sive and restoring properties. Wen the
downward force exerted by the valve stem 16 | owers,
the diaphragm 13 15 is forced up by the pressure of
fluid and the repul sive properties of the di aphragm
13 itself to open the fluid channel 11b. The casing 2
conprises a hollow | ower casing nenber 21 having an
upwar d openi ng, and a hol | ow upper casi ng nenber 22 20

hayh &fla i §le WoeRB thrap niskgt o Adadrnt tbhpRepbatiea 28 therethrough.
provided on the inner periphery of a joint between
t hen upeera ey afod hesekawen basendy/ nenfferm2d andtheweenter of
end of the upper casing menber 22. The upper inside
potlt¢ opabtithencpshrag<2.abbre Lbeerpapeinpomepibgire 213 has an

provi des a_ cylinder chanber 24 which is 25 circular in
hotizoRtal lgectiorrdadd toee ovid | RedeiPort e which an

Seet o Ehy RaSF QST ne PBrc ¢RI TN GevERE Bonaet 17 is
h ' ' ‘
Cor Vel T bl G Ere 4P TRy 2GR TRaTE o Parvaa e Dody 1 with

cept & abbyndhefgof and serving to guide the 8 operating
rod 3 and also to admit conpressed air therethrough.

An oper athdogethi Ns@ris@m htd e 27 ugpdworamil gdrdiwn slidably
center of the partition plate 23. The | ower casing
neiteerP4dd hastamhel hhepnghl yotdridadedtheverp ered. 1 of the upper
portion, into which an 5 externally threaded upper end

pot& §bng ohemlper bbhnend 17 Javer @rahwep r bilvey ebyidafel y extending
casing 2 is fixed to the valve body 1 with the bonnet

17t TRRIB et adinfg TtoP s PRdS 4N Ub.&ﬁwe eRd tgdionoRliate 23. The

a;%ggg%géﬂénigééﬁdfg“{hégg%gquugpoggégdzgtl%Jr¥%éé¥ﬁediate

portion thereof with a piston 31 disposed in the cylinder
chamber 24 and slidably upward and downward. The cylinder
chamber 24 is divided by the piston 31 of the operating rod
2 into an upper cylinder space 24a and a lower cylinder space
24b. A spring 34 for biasing the piston 31 downward 1is
fittingly held in spring retaining recessed portions 32, 33
formed respectively in the lower surface of top wall of the
upper casing member 22 and in the upper surface of the piston
31 of the operating rcd 3. The rod 3 has a compressed air
inlet passageway 35 having one end communicating with the
through bore 26 of the upper casing member 22 and the other
end communicating with a lower cylinder space 24b. An air vent
36 is formed in the peripheral wall of the upper cylinder member
22 for releasing air from inside the upper cylinder space 24a
therethrough when the piston 31 ascends. A cavity 37 having
a circular cross section and downward opening is formed in the

lower end of the operating rod 3.
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10 casing nmenber 22 and a |ower end portion slidably
extendi ng through the insertion hole 27 in the

partition plate 23. The operation rod 3 is integrally
provided at an internediate portion thereof with a

pi ston 31 di sposed in the cylinger chanber 24 and

slidably upward and downward. The cylinder 15 chanber

24 is divided by the piston 31 of the operating rod 2

I nto an tperity dedecespaesr RAdaiagdtlee lopeatatdylyg rder 3 upward
space 24b. A spring 34 for biasing the piston 31
doawdhaddwisarfli tonsglsy shelad nilly spf itige ret atenngl, spring 34,
recessed portions 32, 33 forned respectively in the

| o9k iRqR ¥ adwrgie x G maind @Pmpﬁésgeduapérl%h%t Rpssageway 35.
f%%&%%ﬁﬁﬁiq&%ﬁ%%@&?@%%%f A otesde the spring

tned  PRaTEReE s 3e TP e S RS "h e RaRess e 24

thﬁq%gﬁ% tr%l‘iﬁ;@%{&%@é%ﬂ%hdélbg%{hé%ié‘@'&ﬁ 31 upward.

space 36 71s forne

perihpherabealdt 0fg tBE ubRerpLytdmder MeMberandRi£0E6d to the
releasing air frominside the upper cylinder space 24a

t hepet ot Dnghrohed thedpistonhdlrascendpwahdcavi Hpwidward.
having a circular cross section and downward openi ng

i s fornethe dotdoe amphefyénd dfvide Sopemnzt 1 9gs rotdagered member
The drive device 4 for noving the operating rod 3
upe\br@lXt%ﬁ@lﬂ@v\ﬁﬁé?éCééﬁé’l soyniairAl Frem fhe giostegn gid of the

sp éégg cy Ilndeénghan?er i and co esseg ﬁk ber 42

in %‘é%’%‘égé\ﬂﬁy ReandThE BI‘E@tEl oW

chfrrate Foyo0y nes, FPRatr=Bath ?Cf‘l’%p £ ‘ﬁ?e i b @ pair of

| Nkl PASRAYEWRY 390 fh h MESb &ifs RisSt 28 aggré%w@cﬁ Getween the two
members 41, 42 symmetrically about the axis of the tapered
member 41, front and rear pivots 45, 46 extending in the
left-right direction, i.e., laterally of the controller, and
each provided at a lower portion of the corresponding pivotal
member, and a retainer 47 fixedly provided inside the lower
casing member 21 and supporting the front and rear pivots 45,
46.

The tapered member 41 is made from a rectangular
parallelepiped by giving a slanting face to each of its front
and rear sides. The slanting faces make an angle, for example,
of 90 deg therebetween. AAnupwardlyprojectingshankprovided
cn the top of the tapered member 41 is tightly fitted into a
cavity 37 formed in the lower end of the rod 3, whereby the
tapered member 41 is joined to the operating rod 3. The disk

member 42 has a circular flat upper surface.

Each of the pivotal members 43, 44 has a platelike body
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The force acting on the piston 31 is transmtted to
the operating rod 3 to drive the rod 3 upward or
downward. The force anplifying device 5 conprises a
tapered nenber 10 41 extending vertically downward
fromthe |ower end of the operating rod 3 and
integral therewith, a disk nenber 42. integral wth
t he upper end of the valve stem 16, a pair of front

angsée D vatal peabess: 43c Adearsangads efﬁ@%@dﬁbﬁ
two ngiﬁgrs 41, pg% Synnétchal?y abogt tﬁe axis of o UPPeE

t heo £ aper el l;ierrbes‘@tyr 433, (449ntardaNdnr BBErPhYOESnBSct4bith the
extending in the Ieft-rlght direction, i.e.,

| ateraésyonditbe gemadfber, o ititie ‘mmshrepi m\emtbeot &t amd a lower
| oner portion of the correspondi ng pivotal nmenber,
angonat aet afares 4 14l f pmsnd dadai hevee poBtioneef the body
caS|ng nenbe 21 and supporting the fraont and rear

pi %%s 42 ol heaTing Pap%?%diméwréfce Oﬁaalaef%% member

o’ PP H i RE0 4 We L T RE S3@l'P{Voral memver
Sl@@t QQ EQ%%?ZE@M%J %QQEQTCBQ eé@%ﬁk fagkagg ggggdabout

herebetmeen y prOJectlng sh provi

ON; (& tledP1 Ofe Rﬁﬁé@?@rﬂm@eﬁo“:%é §xié egi! {:Mefddrtreéjspondlng

into a cavity 37 forméd in the | ower end of the rod

3, pwheteby the) dnpesesi nesbed dlatsrgiped:dwntdiey) a larger
operating rod 3. The disk nenber 42 has a circul ar
fldisuppee zway doemm Edehaafist be Piey diagle repirhembed43414dhan the
has a platelike body 10 43a (44a) an upper contact
faeelally thelpivef fed(6h) an Wdlltﬁ)]rxd U epfeap qfolipe front
43a, ( 44aL and in bearing contact with th

coPPé%E% dremPespeted 4f4aé°év8ttatlﬁéf Faﬁéﬁedt?r%rﬁfe?tﬁﬂce between

anghe pog¥aon of the lower contact face 43c (44c) in contact with
the disk member 42 and the axis of the pivot 45 (46) wvaries
to alter the force with which the lower contact face 43c (44c)
pushes the disk member 42.

The front (rear) pivot 45 (46) is fittingly inserted
through a hole formed in a lower end portion of the front (rear)
pivotal member 43 (44) and has its opposite left and right ends
held by respective bearings (not shown) on the retainer 47,
whereby the pivot 45 (46) is rotatably supported by the lower
casing member 21 while being prevented from moving forward,
rearward, upward, downward, leftward and rightward, rendering
the pivotal member 43 (44} pivotally movable about the
horizontal axis of the corresponding pivet 45 (46). Instead
of using bearings for supporting the pivot 45 (46), the pivot
45 {46} may be loosely, i.e., rotatably, fitted into holding
holes formed in the retainer 47.

FIG. 1 shows the fluid channel as closed, with the
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contact face 43c (44c) formed on a | ower portion of
the body 5 43a (44a) and bearing on the upper surface
of the disk nenber 42. The |ower contact face 43c
(44c) of each pivotal nmenber 43 (44) is in the form
of a circular-arc camface centigred about a center
line which is parallel to the axis of the
corresponding pivot 45 (46) and positioned (laterally

oubpardt yhgarddngen &0 otestanses aveyn Bt hg BXhSe8fdownward

the tapered nenber 41 than the axis of the pivot 45

(4863th Yeeorisgly, fanhen cFadtheofptrtiegf Bdnt Ipiviotalstate, the

menbers 43, 44 pivotally noves, the distance between

th‘épIB%FtF@ﬂt6Ftt ﬁécﬁé\/\égb@oﬁt‘lécpff 4be 43entas4ey irmar pivotal
i sk menber 42 and _the axis of th

Cesat A0, {hRmR Pos TR oot AvaRas FSWC%T}V\FBW?(\HCthth the
h
EHOHCERRIERC FaLREP 4230 (A2Cko RS RERADE LU other

front (rear)

i nseptede ddpQUgh t%eh%ﬁlﬁﬁrjﬁegs 't'}a%slrrﬁ‘@et oe{:‘gc‘l:@% Ei':LQQ member

of the front (rear) pivotal nenber

i t 42 oppesidie dref tupaed Hogltta cends 28 mgbd bybr%tp@%éd@es 43a,
bearings (not shown) on the retainer 47, whereby the

pi 462 O4f5tMGIrDBtrm@trwalrypiuppaﬂ.tr&em}b)gr$h@ | @ddeend the lower

casi ng nenber 21 while being prevented from noving

fo@%F%ICt facasndse, 4Admaedoudovwmsaydlve eftami g téﬁminward The
ht ward, renderin t he pivotal menber 43 (44)

p. OFSF1 VS nBFABIETERot (1 JH ARt iaBht b BRi §16Fet e inlet

co di pi vot 45 (46) Instead of using bearings
%ﬁgﬁg%gr%?%g the pivot 45 (46) , the pivot 45 (46)

ry be Lol tne v Aoty 1 AL . 5 o
f | & Hehanpel t1as aehosesk t wedh tthléetﬂ-ﬂ‘ered faces of the tapered
member 41 is a. Acting on the upper contact face 43b (44b)
of each piveotal member 43 (44) is a force perpendicular to the
corresponding tapered face. The force G acting on the rpivotal
memper 43 (44) is G=F + 2 sin «. The force G acting on the
upper contact face 43b (44b) of the pivotal member 43 (44) is
transmitted to the disk member 42 through the pivotal member
body 43a (44a) and the lower contact face 43c (44c). Suppose
the distance between the axis of the pivot 45 (46) and the center
line of circular-arc of the upper contact face 43b (44b) is
C, the angle a line through the axis of the pivot 45 (46) and
the center line of circular-arc of the upper contact face 43b
(44b) makes with the corresponding tapered face of the tapered
member 41 is vy, the horizontal distance between the axis of
the pivot 45 (46) and the center of circular-arc of the lower
contact f_ace 43c (44c¢) is 6, and the downward pushing force

exerted by the lower cqntact face 43c (44c¢c) on the disk member
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operating rod 3 in a |owered position by being biased
downward wth the elastic force of the spring 34. In
this state, the upper contact faces 43b, 44b of the
front and rear pivotal nenbers 43, 44 are positioned
away from each other, with thei1 | ower contact faces
43c, 44c noved toward each other. The elastic force
of the spring 34 is transnitted to the disk nenber 42

t hypupd N he TuRper heedt agt thaces) 48tenddy dhen bodisess G X cos
43a, 44a of the front and rear pivotal nenbers 43, 44

ang the.l okecordbng hgtt Hfeadesnvded pidthitrgy pushetdwerted by both

val ve stem 16 downward. The 10 force is delivered to

t hehei Bphrtagmd Iear @iced ahaciiears 48hafAfebn| the disk member

Suggose the force acting on_the operatln% rod 3 is
ha}feof1¥ﬁéd&H@W@r@e?%é@hnﬂhgof%%éFé ?Fh8§§V@stﬁ@ 16, is

d . nenber 41 Act th { act
(08 5 (R4S 18 O At BIvALal Rembdl Basoria)pEigy on the

f oBgSrgﬁEf??g?é&ui Hard %et tﬁ%an(‘s ﬂ&%@“ﬂg' PHet ﬁgf{rgdi‘cem 16 upon

G acting on 't i vot al

(441)1pl§f§catfon 2t o Heélrjéﬂer£@[§%ﬁg@&tﬂn@gsgﬂtbﬁﬁe values to
upper contact face 43b (44b) of the pivotal nenber 43

(44), is, Wranshidted to the di sk nenber 42 through the

pi votal nmenber 20 body 43a (44a) and the | ower contact

face 43cifiddonpSuppodain he destabeko kté‘ta/vé@mqu@él bore 26 of
axis of the pivot 45 (46) and the center line o
C|FESI&PPSFCC@ﬁlP@eHWﬁHéﬂ?éﬁ%t%ﬁtthﬁcéoﬂgﬁoéiﬁﬁ)Cﬁ% the first

| t h f th
C1eiPSAERIRE At o PR ESPSE S i Sphefcbadgapevay 35

COBEa&g %ge gfﬂ%f <§§43b)a %’EFE&%Q?tSO{ﬂ§SP&QQJ:ncgylinder

t aper e apere

hoggﬁeet 3lafi skange b@&m@ﬁaekh%}?aﬂb%rofzét he VOt 4Bses the
and the center of "circular-arc of the | ower

prneumatic pressure to exert an upward force on the piston 31.
By making this force greater than the downward force afforded
by the spring 34, the operating rod 3 is driven upward. Wiﬁh
this movement, the front and rear upper contact faces 43b, 44b
are moved toward each other, pivotally moving the front and
rear pivotal members 43, 44 to move the lower contact faces
43c, 44c away from each other. Consequently the distance from
the portion of contact of each lower contact face 43¢ (44c)
with the disk member 42 to the axis of the corresponding pivot
45 (46) diminishes, eliminating the downward pushing force
exerted by each lower contact fact 43c (44c) on the valve stem
16, whereupon the diaphragm 13 is forced up with the pressure
of fluid and by the repulsive properties of the diaphragm 13
itself to open the fluid channel 1lb.

FIG. 2 shows a second embodiment of controller of the

invention. This embodiment differs from the first embodiment
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contact face 43c (44c) is 6 , and the downward pushing
force exerted by the |ower contact face 43c (44c) on
the di sk menmber 12 42 is N. Then there is the
relationship of NX 6 = GX cos y X C Accordingly

t he downward pushing force exepted by both the front
and rear pivotal nenbers 43, 44 on the di sk nenber

42, i.e., the downward pushing force on the valve stem

164:¢18 st FoXHOPiYroXal medbdrd andbthdhelFOI£SE the force
acting on the operating rod 3 can be transmtted to

t hemyBl Fei s efedfcaipon aaopkidingayiion ratspecdestrigie retainer.
ratio by giving suitable values to a, y, -6 and C
WIBnr codippes sete airraw@%@pmwr@etdhel@hﬁd@@ht%o?@ ZBeSlgnated
of 10 the upper casing nmenber 22 of the_controller
t Y fikite eRfSdiansn, WHeELS f PBRs YhtbughPt hé i rdescrlbed
|nIet gﬁsgggemay 35 of the operating rod 3 and is

PP T the lower cylinder space 24b of the

CyI i nder meﬁm%ilf§qm§rcgég§gé 5&%01\'%@%%@%} 5Ct 5 ereic% member

pressure to exert an orce on the piston

By4iml§kﬂgn&1!ﬂh? ffeke@cglize; t gbwhivardt Fecdowneanduledr Ghd of the
afforded by fhe spring 34, the operating rod 3 is

dr@p@ﬂaupmgr&o&Nifhn&huﬁtﬁgweWERmeﬂémiﬂHwnu andkr esfnber 42
upper contact faces 43b, 44b are noved toward each
othetegph&owathythevupgerhenﬂr@ﬁttbﬁmwal¥§HS¢ﬂm01@A a pair of
menbers 43, 44 to nove the | ower contact faces 20 43c,
44ETanByATTd émaéaﬁhvéiﬁérme%’%%d@enﬂﬂPﬁﬂ@%%@&ﬁ@@en the two

from the portl n of contac ach | ower cont
f ABETRSES (44¢) 4 mﬁwwm@ﬁél&.aé& TERBEE J9% GHirfe S rtapered

t hr%e(:or ! e&fop%léon oq: \éqt gxt %1495 ?nntl.l% Slheét tredg%t direction,

eI|n1na ng’ ownwar orce” ‘exer

eaghe | overy CON ACt, £ 3Gk élg’r‘?tféf'i?ér Prhatﬂ%g\’@h‘éepﬂfgf%l members

43, 44 joined thereto at their lower portions which are lapped
over each other and serving for both the pivotal members 43,
44 in common, and a retainer 52 fixedly provided inside the
lower casing member 21 and supporting the common pivot 51
thereon.

The lower contact face 43¢ {(44c) of each pivotal member
43 (44) is in the form of a circular-arc cam face centered about
a center line which is parallel to the axis of the common pivot
51 and is positioned away from the axis of the common pivot
51 and away from the axis of the tapered member 41. Accordingly,
when each of the front and rear pivotal members 43, 44 pivotally
moves, the distance between the portion of the lower contact
face 43¢ (44c) in contact with the disk member 42 and the axis
of the pivot 51 varies to alter the force with which the lower
contact face 43c (44c) pushes the disk member 42.

The common pivot 51 is fittingly inserted through a hole
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25 16, whereupon the diaphragm 13 is forced up with
the pressure of fluid and by the repul sive properties
of the diaphragm 13 itself to open the fluid channe
11b. FIG 2 shows a second enbodi nent of controller of
the invention. This enbodi nent4differs fromthe first
enbodi nent 13 with respect to the pivotal nenbers and
the pivots of the force anplifying device and

aciormtdidhya ilbweesded boet ibhes f ehal fitdnt (TRa@YIRDEStal member

the draw ngs concerned, |like parts are designated by

| i4%E (feflepanckanuites alpp crid avehnbdsnbe lBeo Wesaridrad v bearings

repeatedly. A force anplifying device 50 conprises a _

t agtttedShenBer o 1tlext saERAGSVerd cavhyrefovinibed Hiow 51 is
end of the —operating rod 3 and integra

he | . .

h{fﬁ?‘ﬁoﬁmﬁﬁy & WK tchber th9 1R gRs NG PRPRE %ébag}lle being
6 ' f_10_f t_and .rear

onl BB Vel ge AT roRREL BhaBa i L AU o,

Merder s Ad arfi arridgalrE)ﬁdQQQH%;e{igé ;%'}n %’J;] éﬁé}ﬁoer 43 (44)

tapered nenber 41, a pivot 51 extendi ng

| gfivatighly dorasllietibout t8e hdet 5 d Y agfi stdthe common pivot
controller, having the pivotal nmenbers 43, 44 joined

t Helr et dnatl delngiarl lvowsre gorchitorndivrieahr aiectajpedmbers 43, 44
over each other and serving for both the pivotal
metdeP3CaR e 0B | m nehedn, wahde & peiaiqfefrontig xeelt yl members
prpyided Lok fhe (Lovel o8l 19 IEIbel 1N coratng co
CCh:LoGE, Ul SPER PGt A BT 2] erner 4
gﬁﬁgﬁld?rﬂ%&%e%&g%ﬁ dd e WG S RIAILl F 8d M§iat one
of each front member 43 and the rear member 44 guide the other.
The disk member 42 is provided at the left and right edges
thereof with respective projections 42a for preventing the
lower ends of the pivotal members 43, 44 from moving laterally
outward. |
FIG. 2 shows the fluid channel as closed, with the
operating rod 3 in a lowered position by being biased downward
with the elastic force of the spring 34. In this state, the
upper contact faces 43k, 44b of each front pivotal member 43
and the rear pivotal member 44 are positioned away from each
other, with the lower contact faces 43¢, 44c moved toward each
other. The elastic force of the spring 34 is transmitted to
the disk member 42 through the upper contact faces 43b, 44b,
the bodies 43a, 44a of the front and rear pivotal members 43,
44 and the lower contact faces 43¢, 44c to push the valve stem

16 downward. The force is delivered to the diaphragm 13 to

close the inlet channel 11b.
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51 and is positioned away fromthe axis of the common

pivot 51 and away fromthe axis of the tapered nenber

41. Accordingly, when each of the front and rear

pi votal menbers 43, 44 pivotally 25 noves, the

di stance between the portion ofisthe | ower contact

face 43c (44c) in contact with the di sk nenber 42 and

the axis of the pivot 51 varies to alter the force

W th whiglhert heonipessed @ritracts §ase 430 (H4ACthRpds®Sbore 26 of

t he di sk nmenber 42. The common pivot 51 is fittingly

i nslee t epdpehr coaghng hembet42fopfed hien canttowdrleencdf the second
portion of the front %rear) pi votal menber 43 (44)

antRedirestoppesiaie ehgyshehBovgh ridypedti felpEapangagevay 35
no homn on the retainer. 52, whereby the pivot 51

| 3t b AThS Bk e PO LelstAg e ncD £y 1 inder

V"”%\%%Qeg% 5oPret¥1%” ?;?\1/\%5@5‘%2% orygrd, T e i Walses the

ownwar d tmard ren

t hsn@umgwb PEIRSEr 43 éﬁkrtpgﬁ%abéyd@&%a %nalepletplston 31,

the horizontal axis of the common pivot

| nBY dextiald v Hike FHFaBt g Beg & £adhd \t@teaaowﬁwbgaswﬁce M forded
may each be one in nunber, while a pair of front

pi vptaie mgndieres 340 4Bearcpenst angecbdsS pesdrivasdupyard. With
left and right according to the present enbodi nent,

wi Rl 8 FoRRan i Eoeaf T aRhtrard 483 rpeRPe F CHEH A5t feess 43b, 44b
the pair of front menbers 43 so that one of each

frdne Revser ttﬁs"’adﬁ%i %%hreab%mfelrwt@w dBoYhRg each front

h Th d
i ALt RS (T GO e “EegnBer PTa LoPEEEF Shstadiove the

f O[o@%?}/?g%nh?rgsfcﬂefﬁhg\éer 43eds aldl NS RVOIAIAEIEL? other.
, g lateral Ty’ outwar I G shows
t heofibtbdeshapnete a8 =050 £ rtht fhtNortion of contact of each
lower contact face 43c (44c¢) with the disk member 42 to the
axis of the common pivot 51 diminishes, eliminating the
downward pushing force exerted by each lower contact fact 43¢
{£4c) on the valve stem 16, whereupon the diaphragm 13 is forced
up with the pressure of fluid and by the repulsive properties
of the diaphragm 13 itself to open the fluid channel 11b.
The operating rod 3 is driven with pneumatic pressure
for opening the fluid channel according to the foregoing two
embodiments, whereas the operating rod 3 can alternatively be
operated, for example, by a sclenoid. It is also possible to
bias the operating rod upward with a spring, to bias the valve
stem downward with a force greater than the force of the spring
using pneumatic pressure, a solenoid or the like to holed the

valve closed, and to remove the force given by the pneumatic

pressure, solenoid or the like to open the valve.



operating rod 3 in a |owered position by being biased
downward 20 with the elastic force of the spring 34.

In this state, the upper contact faces 43b, 44b of

each front pivotal menber 43 and the rear pivotal

menber 44 are positioned away figom each other, wth

the | ower contact faces 43c, 44c noved toward each

other. The elastic force of the spring 34 is

transmtted to 25 thepdsskipemberi42ashingagh t he upper
contact faces 43b, 44b, the bodies 43a, 44a of the

front arithe eaonpradial oEnbbes ia¥entdédnamhd st fordaavermplifying
contact faces 43c, 44c to push the valve stem 16

doRpaR? df o THer F3ekel § bnala ifivaiaed acd inige o8l aphepghaidng rod to
to close the inlet channel 11b. 15 Wen cqnpressed

ai # Vidd VSefit ety ﬁ@ﬁlﬁrf&fg‘ﬁm&d}feléeswpléi re tppefruction and

Cas'%lg%%nﬁrlbr?trnhaénzual ict}LPre:Lr?gont rsohg%rntdhés Pl?ereefg{:]g suitable for
PagsaogYey 35n10h-bhesgneeakingarod 3 and is supplied
to the lower cylinder 5 space 24b of the cylinder
chanber 24. This causes the pneunmatic pressure to
exert an upward force on the piston 31. By naking
this force greater than the downward force afforded

by the spring 34, the operating rod 3 is driven
upward. Wth this novenent, the front and rear upper
contact faces 43b, 44b 10 are noved toward each other,
pivotally nmoving each front pivotal nenber 43 and the
rear pivotal nenber 44 to nove the | ower contact
faces 43c, 44c away from each other. Consequently the
di stance fromthe portion of contact of each | ower
contact face 43c (44c) with the disk nenber 42 to the
15 axis of the common pivot 51 dimnishes, elimnating
t he
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downwar d pushing force exerted by each | ower contact

fact 43c (44c) on the valve stem 16, whereupon the

di aphragm 13 is forced up with the pressure of fluid

and by the repul sive properties of the diaphragm 13

itself to open the fluid channgt Il b. 20 The operating

rod 3 is driven with pneumatic pressure for opening

the fluid channel according to the foregoing two

enbodi nents, whereas the opectsBiimg rod 3 can

alternatlvely be operated, for exanple, by a

sol enoi d.. Htcpstabédepossmpresuog biwslthduhetaving a fluid

rod upward with a sprin to bias the valve 25 stem

dsharared \Mﬁqﬁaéﬂf%raé@ G le Wk Kecleresasinghgpward and
a sal enoi d_or

t
P Rl s 15 oy PSS § PLIRE W2 2% 26 ST Bhor Dheq e an upper

t ?ééo%ea l%nvgg %Yee%gﬁﬁgrk\?/ { gﬁloép%%icxa%mge@g_n an upper

APE’Hl%H@'I-EYLOW%fC@Hé rld8lg ahd hevhBYEN pwir-dahd downward,
force anplifying neans for transmtting a force

acidinge: o=z Gperadvngg itk bheratialyecdtwwapdrand downward,
anplification, is sinple in construction and 5 reduced

i mmadofract ampAd fydst, means i srahietet dneaslpwablimfigie portion
use with a high-pressure fluid. 17 CLAIMS 1. A

ot Bl ersépaphesitrgnamidTtia b dbo TRE iPRE 189f PUrite operating
channel openabl e and cl osabl e w h re0|£rocat|ng

: _ ed%%rﬂt%v%ﬂ%lﬁta%? SEVERY I%tem a
e e po

an operating ro DFOVI I NSl

Ofarﬁﬁﬁfﬁﬁ%@g I@%@V@&ﬁﬁlwr da a%w&%ber extendlng
vertically downward from a lower end of the operating rod, a
disk member provided at an upper end of the valve stem, and
a first and a second pivotal member arranged between the two
members and opposed to each other with the tapered member
positioned therebetween, each of the first and second pivotal
members being pivotally movable about an axis of a pivot
extending through a lower portion thereof,

each of the pivotal members having a plate body, an upper
contact face formed on an upper portion of the body and in
bearing contact with a tapered face of the tapered member, and
a lower contact face formed on a lower portion of the body and
bearing on an upper surface of the disk member, the lower
contact face of each pivotal member being in the form of a
circular-arc cam face centered about a center line positioned

away from the axis of the pivot.
2. A controller according to claim 1 wherein the first

and second pivotal members have respective lower portions



drive neans for noving the operating rod upward and
downward, and force anplifying neans provided in a

| ower inside portion of the casing for transmtting a
force acting on the operating 10 rod to the valve
stem upon anplification, the contigol | er being
characterized in that the force anplifying neans
conprises a tapered nmenber extending vertically
downt@PRL R oY ar| emeh etitenf 4ime HREMMINGIRSE Prves for both
di sk_nenber provided at an upper end of the valve

st entarkf- st al frewbesnd a second pivotal nenber
arranged between the two nenbers and opposed to each
other with the tapered nenber positioned

t her ebet ween, each of the first and second pivotal
menbers being pivotally novabl e about an axis of a

pi vot extending through a | ower portion thereof, 20
each of the pivotal nenbers having a plate body, an
upper contact face forned on an upper portion of the
body and in bearing contact with a tapered face of
the tapered nmenber, and a |ower contact face forned
on a | ower portion of the body and bearing on an
upper surface of the disk nenber, the | ower 25 contact
face of each pivotal nenber being in the formof a
circular-arc camface centered about a center |ine
positioned away fromthe axis of the pivot. 2. A
controller according to claim1 wherein the first and
second pivotal nenbers have respective | ower portions
18 | appi ng over each other, and a common pivot serves
for both the pivotal nenbers.




