; €3eXZn7XW22344X$5667Tn7AQI05 Jul v 2002 TI TLE OF THE | NVENTI ON CONTROLLER
BACKGROUND OF THE | NVENTI ON The present invention reldgthgyt2002ontrollers
for 5 opening and closing fluid channels, and nore partic ularly to a
controll ving the function of indicating that a fluid channel is open
or clos Iﬂ@g rs are already well known whioh conprise a valve body
havi ng a a casing disposed 10 above the val ve body, an
operati ng r@ﬂMpfOV|ded wi thin the casing and novabl e upward and downwar d,
drive nmeans for noving the operating rod upward and downward, and a valve
stem novabl e upward and downward with thelupward and downvvard novenent of
the operating rod for opening 15 and closing the fluid channel (see, for
exanple, U.S. Patent No. 5,556T37ZE. OFn THie L0YS¥TER®r e the fluid for use
wi-t h such con trollers is a noxious gas, it is desired that the con troller
have the function of indicating that CONGROLLER 20 channel is open or closed
when vi ewed from out side, whereas controllers having such an

openi ng-cl osing indicating function still remain to be devel oped for a~=-~a,
~sa. n~~rerr-~ 05 July 2002 Suk~titute Sheet - 13 Septe mber 2 0 Ol -2
SUl ~ARY OF THE 1TVVENTI ON Amsgbkoeduied diermps esgvENTmention is to provide
a eontrollcr having the fraction of indicating that a fluid channel is open

or closai in reliabke 9@%@%&'!ﬁv&%EQBhOQeWhEEstQ% eofReBi Ngrar sekosi ng of
t he channel such thaF the indication carp ba recognized readily from ~r

directi on. $|u| e%hd &?@Hh@afﬂhﬁﬁ'@%%nﬂeg%”t Qh'ﬁ%e gBE%ib”g a valve

body haV|ng a channel Sing di sposed above t 've body) an
operating rod provided mnth and, noyeabl e ownwar d)
drive neans fgﬂ ﬁﬁy 85@?2?359%5H8n90%85w59805ﬁ8n g&nﬁ&? ca%ﬁﬂg
val ve sl am rn)vgl (L%B.ward dowgward with the upward and donmuwnrd
movenent of t I p@r &G A “PG oPeRPRY 8FdScPS&€Fng the fluid channel,
wherein the casing is fonoaal with_a guide bore haV|ng an open upper end
for guiding the. o%@P&FPﬁéeF§dar?hél€§§ﬁﬁgwﬁéﬂn§n6W6vW dgbwFeRPyise a
transpareast convex lens bul ging upward from$ top surface thercoF and
cl osi ng the op@}veppPeryeh@ving: Re fduiide charpele, 3afagpeai AGSPPEECNI g
i ndi cator boi ng nounted ozr an upper end of the operating rod, wherein when
t he oper atlibhg abeye $hien valvewdody  pasi cipera ting Gp@anQVQﬁeﬁiWéthﬂaicator
is positioned within the guide bore and the fluid channel is closed, and
wher ei n when tihe cperialg @Ropdr odviad lien upwaaids ethdpdewhnwamy , t deiopemeagsc| 0si ng
i ndi cator projects upward fromthe top surface of the casing so as to be
vi si bl e througiozt @viingnpey eplerlatisgandd pwilnd @nd0dekawaeld,i andpan.

valve stem movable upward and downward with the upward

and downward movement of the operating rod for opening

15 and closing the fluid channel (see, for example, U.S.

Patent No. 5,556,072).

In the case where the fluid for use with such con-
trollers is a noxious gas, it is desired that the con-
troller have the function of indicating that the fluid

20 channel is open or closed when viewed from outside,

whereas controllers having such an opening-closing

indicating function still remain to be developed for

LT
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actual use. v



05 Julv 2002 Substitute sheet - 14 February 2001 -3~ Wth the controller of
t'he invention, the valve stem noves upward or downward$ JulyRG32 upward or
downward nmovenent of the operating rod to open or close the fluid channel,
causi ng the opening-closing indicator provided at the upper end of the
operating rod to project fromor retract into e casi top face at e
same time and thereby 5 indicating that the flg%bgzﬁg%ﬁg?eh slgggﬁ&d?eber 200
cl osed. Preferably, the opening-cl osing '&ndi cator is colored, for exanple,
in a fluorescent color. The indicator i%“fhen visible through t he
transparent lens, readily indicating that the fluid channel is open or

closed when the indicator is viewed fromany direction. Preferably, the

drive means conprises the corSUMMARY OF THRINNENTIONai r pressure, 10 or the
conbi nation of a spring and a sol enoid. Preferably, the controller further
conprises a force transm ssion devi ce for transmtting the force acting on

the operating r ,&Bgﬁ%‘?ﬂ@ age ﬁ(ﬁ};@'ﬁﬁ’ Wd@%tdo H&*Ha@m@‘iﬁfhﬁné drﬁofﬂn

advantage in preven the"flurd sinc y 2002 an

i ncreased fipAketit ﬂmyalﬂ\ﬁdblcmﬁner iscopeni oxgelosed ih Irdnabla:bpamiem remnswmbﬂte of
the operating ro the reater th f the v | ve stge n armunt
cor r espoAdi PR§Ning Wﬁ@’s &g%gh% ﬁg&&s Wﬂé’a‘?ﬁ 6?‘6’8“"3%?%@%{1

i ncreasi ng : nt of novenent of the opening-closing indicator to
render the Tndicator visible nore easily. BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 is a vieWherprasant invedtion pedvides axontnolicy campmmgmtvab'blbedy bavinghe fluid

Isﬂ\é\?mnhlgo?hl a hgggsgl%al 0Si E%Bé {]Jﬁgvag{e%ogz, Iﬁ‘?ég“\é ver# |!c h %:t i on
perspecti v %aginggnahﬂweme \WarCend dGVASwHrg Sdrive s $r moving

controller the invention; FIG 4 is a dj agramlllustratl n the
princi pll@ onpwdnd@ndtdmd;eﬂdcmmb'ﬂmmw tYnwprd wwavgrw: &F to a

val ve stem on a fyicatiagn b Vi ew
o secti on HEreEheR gk m?%@ei}?e*fhﬁ%ﬁﬁé%a%%‘h%&‘s é9d ong o, Fod
section t akmlowgcrbinethb icasing/ls Mrmbd with@ gaide B&BCBVRE@ 4ilNoperi uﬁdEeBEEcERRED
EMBODI MENT .05 Jul y"2002 5 An_enbodi rEe nt of it ec? ﬁ_}/ent ion will be
descri bed guiding the ‘operating rod, the casing being provided with a transparent convex lens
bulging upward from a top surface thercof and closing the open upper end of the guide
15 bore, an opening-closing indicator being mounted on an upper end of the operating rod,
wherein when the operating rod is in a lowered position, the opening-closing indicator is
positioned within the guide bore and the fluid channel is closed, and wherein when the
operating rod is in a raised position, the opening-closing indicator projects upward from
the top surface of the casing 8o as to be visible through the transparent lens and the fluid

20 channel is open.




below wi -th reference to the drawings. In the follow ng description, the
.term"front" refers to the left-hand side of FIG 105tJudy 2002 "rear” to the
right-hand side 5 of the drawing, and the terns "right" and "left" are used
for the enbodinent as viewed fromthe rear toward the front. FIGS. 1 to 6
“show a controller which conprises a val v&ubstijute, sheegaslhdebiuaryxe@io t he
upper portion of 10 the valve body 1, an operating rod 21 provided in the
upper inside portion of the casing 61 and novabl e upward and downward, a
drive device 20 for noving the operating rod 21 upward and downward, and a
force transm ssion device 41 provided indhe |ower inside portion of the 15
.casing 61 for transmtting a force acting on the operating rod 21 to a
val ve stem 2. The val ve body 1 conprises a valve case 3 which is forned
with a cavity 10 Witknke commodiedof the flvemtibnj theetalve hstenm alovésl upveard g dewhwardar dl y
open end and t her- open .20 end in_co i cation w the central partion
oF “bott om of “RECSTRY of GRS PVERR B b Sefa P 4858 ik e R
rearwar dl y ofgigifinsl¢husingl tienspehiag-clogiag iwikdtor providedian tieaippemendi dfihd bieratBar
portion of bottom of tthe cavié% 10. - The val veaﬁ_i)dg 1 further conprises an
05 Jul'y 2002F% Rri¥oiestrirqr o deteach into; the, A5ing Aep SHITeER &t fer 12 ims 2BRIJETSY t he

open-rear Senﬁdﬂelﬁn()g)i:hgi gﬁ’c Elﬂidetzh&)ﬁé’xni@edpeﬁ]or Qosel aPPrefadbly, VRE Vépein 5, a

di aphragm hol der i sk_7 having the diaphragm hol der 6 attached to0 its

5 | ower end, indjvatoy dy celowsdefer 2xpmplenisva Hyorescentacolar. 7Theindicgtoant s visible d,
d b t { i : ; . 3
oin e ot ottoR b Sadpael el Py Hhdicalite 4 SRR i Ben' e

val ve seat 4when the éndindtos isdviewasifemin by diectig: ocat i ng 10 upward and downwar d
novenent of the vgl .. _An ring..16,is vided. in the, stem gui de
bore 14 around th%cégﬁb%%g%%rﬁcf°a%1goné%%§%%ge @3‘%@%‘% SEE A ?JBW"IS%WH
casi ng nel@beor 6 cohbiadtionf @ ppring ymdarsdlensidd Peeférably,ale emprollercfaghddGothprisgenber
64 which is open ownwar d. ., A, gﬁrt ti orh.‘g)l ﬁ;tef 66 IS sec&red to the I nper
peri phery of of&e Mﬁm&c}e[vic or wansmittinig the force acting on the operating rod to the
valve stem on amplification. This resuits in an advantage in preventing the leakage of the

fluid since



where the | ower end of the upper casing nenber 64 butts on the upper end of
the | ower casing nmenber 62. The casing 61 has in i t s05nludy 20022 cyl i nder
chanmber 65 of 20 circular horizontal section and a force transm ssion
chanber 63 of square or rectangul ar horizontal section above and bel ow t he
partition plate 66, respectively. An Oring 71 is provided between the
outer periphery o the partition plate 66 and the inner periphery of |ower
05 Julv 2002 7 end of the upper casing nmenber 64. The upper casing nenber
64 has a top wall 64a which is centrally formed with a gui de bore 69
extending vertically for guiding the operaﬁing rod 21. An operating rod

hole 68 is 5 fornmed in the partition plate 66 centrally thereof, The | ower
casi ng nenber 63 HEZLARAY FRTES |1562’§/%H1' S sfofe(fﬁpﬁrﬁg foeedd Wit h a
bennet hole 67. The upper end of the bonnet 8 is inserted through the hole
67 and has an &hamadld y The stgekpat ithe epereting @eda 4sodbeiut 10 13 is
screwed to thereby fix the valve body 1 to the |ower casing nenber 62. The
operating rod Zresngy ithes amldE dimstadvep@ttempy23rhawawpti t s upper end
inserted in the guide bore 69 of the upper casing nenber 64, and a |arge 15

di amet er porti coespdeiidign ool akrewaractt ifo @ tamg pichitdadi o3 0ff nder t ed
through the rod hole 68 of the partition plate 66 and further extending

downward. A i strteld il eth tipMart rdad GRIVMY Grictnith® £C Yldvagiein tC kanber
65 is provided around the | ower end of small-dianmeter 20 portion 23 of the

operating rod Zhe Uiertdd dsGRANRRTL RRxdrs & Wl DO HN G nlidaidbr25 | nto

an upper cylinder chanber 65a and a | ower cylinder chanber 65b. An O-ring

72 is provided jnsiwe thed yhdole 68 around the |arge-dianeter portion 24
of the operating réﬂ'Zl. %%!Jgpﬁ 2002 8 An O-ring 73 is interposed

bet ween the outer peripherﬁR?EFtBEékaE??oﬁ5o?n9HEhﬁRAﬁfﬁésperiphery of the
upper casing nenber 64.

FIG. 1 is a view in vertical section showing a
10 controller of the invention in a channel closing state;

FI1G. 2 is a view in vertical section showing the
same in a channel opening state;

FIG. 3 is an exploded perspective view showing a
force transmission device included in the controller of

15 the invention;

FIG. 4 is a diagram illustrating the principle on
which the force acting on an operating rod is
transmitted to a valve stem on amplification by the
transmission device;

20 FIG. 5 is a view in section taken along the line V-V
in FIG. 1; and

FIG. 6 is a view in section taken along the line VI-
VI in FIG. 2.

DESCRIPTION OF THE REFERRED EMBODIMENT



Annul ar spring retaining recesses 28, 70 are fornmed 5 respectively in the

upper surface of piston 25 of the operating rod 21 @%July 2002 | ower surface
of- top wall 64a of the upper casing nenber 64. A spring 22 tfor biasing the

piston 25 downward is fitted in and held by these retaining recesses 28,
70; 10 An internally threaded vertical portion 74 for connection to a
conpressed air introduction pipe is formed in the top of top wall 64a of
t he upper casing nenber 64. The vertical portion 74 is held in

communi cation with a |arge bore portion 69a forned at an 15 internedi ate
part of the guide bore 69 by a conpressed air inlet passageway 75.

Ext endi ng through the snnll-di aneter portiqn 23 aof, ,the operating rod 21 is
a conpressed air thé‘P"[%é‘?é&e\ﬁg ‘%‘f oM CAt iwr‘?‘d‘la?’ea 955t% iate
portion 20 thereof with the |arge bor ortion 69a and at the | ower end
ther eof with Y gl dﬁﬁ?ﬁfé?cgech%ﬂg‘rép WIRAGS erih 8% F WA Y9 t he
upper cylinder nmenber 64 is formed with an air outlet port 29 for_releasing
air frominsidRSaHEtiyr W8 itRE draer BRIt Ut Wwidhd 05 July
2002 9 the piston 25 noves upward. An_internally threaded vertical portion
76 is forned $ide lef piger lendchd tem |"xantetter YW ttighhantd thidgper at i ng
rod 21. Screwed in this portion 23 is a 5 sem spherical openi ng-cl osi ng

i ndi cat or 577 dfaviheg daraveixieer rald ythdreaded "xowgrt ‘partd drilefBc 'amgkcecol ored in

a fluorescent color. The upper-end opening of the air passageway 27 of the
smal | - di anet aisddDkEPOr¢hed Nemsbd Snerl 00 wildwed Eraxtaidatdar ttoweaned
portion 78 of the 10 indicator 77. The rod gui de bore 69 has an upper end
portion serViyxe as-ay | Ndi cat or accomodati ng portion 79 having a | arger

di aneter than the other portion extending downward therefrom The upper end

of the acconmodatg g poy ty g ds £l Nty R HEQMET Lfseld 4 ubber
(NBR) having a crolggs qu'itécg(gBa s(%sdtﬁa FIG 5). This covermg‘gbissfl ush with the

upper surface, of 4 ap.ply 643, 0L NG HRRGL.£aS] oL IRIREL- G BT QY ISl Over
the cover 80 i1s a convex 1ens ngagﬁe oﬁggranspar ent Tesi andI
10 the valve body 1, an operating rod 21 provided in the
upper inside portion of the casing 61 and movable upward
and downward, a drive device 20 for moving the operating
rod 21 upward and downward, and a force transmission
device 41 provided in the lower inside portion of the
15 casing 61 for transmitting a force acting on the
operating rod 21 to a valve stem 2.

The valve body 1 comprises a valve case 3 which is
formed with a cavity 10 opened upward, a fluid inlet
channel 11 having a forwardly open end and another open

20 end in communication with the central portion of bottom
of the cavity 10, and a fluid outlet channel 12 having a
rearwardly open end and another open end in

communication with the rear portion of bottom of the

cavity 10. The valve body 1 further comprises an



bul gi ng upward fromthe upper surface of top wall 64a of 20 the casing

menber 64. The lens 81 is in the formof a thin sem @9Qealy gap2wal | havi ng
an increased thickness at its top. The drive device 20 for noving the

operating rod 21 upward and downward consists primarily of the piston 25,
05 July 2002 10 spring 22, cylinder chanber 65 and air inlet passageway 27.
The piston 25 is biased downward by the spring 22 at all tines and is
driven upward with conpressed air introduced into the cylinder chanber 65
via the inlet 5 passageway 27. The force acting on the piston 25 is
transnitted to the operating rod 21 to dfive the rod 21 upward or downwar d.
The force transm ssion device 41 conprises a conical first roller contact
nember 26 i nPEGUHITNH eh Sk PFO V@O PN dihfe BETdMREER p&Ade0R 24 of
t.he operating rod 21 and extending therefromvertically dowward, a second
rol | er cont adirenErassy TERY mrsyridia wift Fhendndsfech@sgedt tlhe aval ve stem 2, a
pair of front and rear roller support nenbers 43 arranged between the two
roll er 15 comtisghregmhdral2e «lemyrinetd,i @aldigpiyegm thied ded $,0fa t he first
roller contact nmenber 26, a pair of front and rear rollable rollers 46 each

rotatably su@ieK ed Hawirdge thpeligpodiiagen hefl ddre 6 adtachadppar ti tenber 43
and in bearing contact with a tapered face 26a of the first 20 roller

contact nenbaowdy il aH®ivalele fotemi 2ardy ey ipids RHeOldiesks 74 upeaaid
rotatably supported by the |ower portion of the roller support nenber 43

and in beari ngHatlart | ) JRIEY & Mg & IsterS YRR v 38 19a
of the second roller contact nenber 19. 05 July 2002 I1 The first roller

cont act Terbel, PG JiA% A baLd AN ARSI I 40T, IR LA, ¢ My of the

| ar ge- di aneter portion 24 an ends into the transm ssion chanber 63. The
secom ol S Pl e (8 DS bad s U e
valve seat 4 is opened and closed by reciprocating
10 wupward and downward movement of the valve stem 2. An O-
ring 16 is provided in the stem guide bore 14 around the
valve stem 2.
The casing 61 comprises a hollow lower casing member
62 which is open upward, and a hollow upper casing
15 member 64 which is open downward. A partition plate 66
is secured to the inner periphery of the casing portion
where the lower end of the upper casing member 64 butts
on the upper end of the lower casing member 62. The
casing 61 has in its interior a cylinder chamber 65 of
20 circular horizontal section and a force transmission
chamber 63 of square or rectangular horizontal section
above and below the partition plate 66, respectively.

An O-ring 71 is provided between the outer periphery of

the partition plate 66 and the inner periphery of lower



casing 61. The front and rear roller support nenbers 43 each conprise a
pair of right and left vertical plates 44 for hol di nd8 delyr2002bl e rol | er
46-and the push roller 45 10 therebetween. Each of the vertical plates 44
has a circular shaft hole 47 at its upper end portion and a noncircul ar
shaft hole 48 at its |lower end portion. Right and left retainers 42 each in
the formof a vertical rectangular plate are arranged so as to hold 15 the
front and rear support nmenbers 43 therebetween, and are secured to the
respective right and left side walls of the | ower casing nmenber 42 inside
thereof. Each of the front and rear rollable rollers 46 is rotatably fitted

around a hori zend abfsbpét uffeextesdhfin@hbét ansyer sigd yuphet heasongr ol | er
and having each of its left and right ends fixedly fitted in the shaft hole

47. Thus, the hghber 68 h§sSHp’98%t@QlPYGiﬁ'eleQélﬁe§90@éixixﬂﬁa§l‘9p96£m€§”ber 43
rotatably about the horizontal shaft. Each of the front and rear push

rollers 45 is yi 08 dubyid@08012 9! akebhyihityeeraiound fobophignkgl shaft

50 extending transverSely of the controller? Each of and Tight
ends of the roller shaft. % .S :C a iis.upp ? oyer.sides to
provi de a fitt%%% %B? ?%ﬁg 3r§? gihoﬁggrc ?Eéé%ggsggggg }%n&gTﬁ% shaft hol e
48 is shaped i con%otnit with the cross,seciiona sﬂ e, of the fitting
portion SS.QThEOF?? i 1Y E%?t?ﬁﬁtBEl?g ?f??%d %nc?% 3 gftt%%F%°§8, %ﬂ%reby
the push roller 45 is supported by the corresgondin% sugfort mepber 43 10
rotatably aboul®¥RE EREHETPEBPRE: P2oRRSI 2SAAFFOM THRLEh2f? BBLGR L8ch push
roller 45 further has_an eccentric pivot 51 which is integral with each of
its opposite eR@BtaAdlEbEArmafi ¢hthha bennet Boppof? - neFperurBersepdvotal |y
novable. As shown in FIG 4, the axis 15 54 of the eccentric pivot 5I,
i.e., the cente&l thei bopheth8 pevdnaertedebrbnoughstieiybleybdeondt basfrom
the axis 56 of the push roller 45 toward the axis 57 of the first roller
contact nenberabexterhbilyashseafednpbttion’, 8&heonutieiciena bbckanht
eccentric pivot 51 is rotatably 20 fitted in a bearing 52 provided on the
correspondipg 13 is screwed to thereby fix the valve body 1 to the
lower casing member 62.
The operating rod 21 comprises a small-diameter
portion 23 having its upper end inserted in the guide
bore 69 of the upper casing member 64, and a large-
15 diameter portion 24 extending downward from the portion
23, inserted through the rod hole 68 of the partition
plate 66 and further extending downward. A piston 25
slidable upward and downward in the cylinder chambexr 65
is provided around the lower end of small-diameter
20 portion 23 of the operating rod 21. The cylinder
chamber 65 is divided by the piston 25 into an upper
cylinder chamber 65a and a lower cylinder chamber 65b.

An O-ring 72 is provided inside the rod hole 68 around

the large-diameter portion 24 of the operating rod 21.



retainer 42, whereby the eccentric pivot 51 is rotatably supported by the
I'ower casing nenber 62 so as to be i nmovabl e formardosnungammgrd, upward or
downward, and |leftward or rightward, rendering the support menber 43 05
Juty 2002 13 pivotally novabl e about the axis 54 of the eccentric pivot 51.
When the roller support nenber 43 is pivotally noved, the axis 56 of the
push roller 45 revol ves about 5 the axis 54 of the eccentric pivot 51,
thereby altering the distance fromthe axis 56 of the push roller 45 to the
poi nt 58 of contact between the push rollgi 45 and the second roller
contact nenber 19 to vary the pushing for exerted by the push roller 45
on the second ho;hg;.lo égntact menber %9 yhen t?g flugd channe| is in the
closed state shBwn FA™HEI & 15 LRESOBRPEH RETFEE 21 PsCHEFE PRTAPPEREr ed
position by being Biased downwar d b¥ the force of the s ring 22, with the
front and rear°FofGoP&SERP érsanf 18epoBPeT oREHIBRE Y PONFBECHPBERer and
with the front and rear gush rollers 45 positioned closer to each other.
The el astic fof@gipg MRBLEEr fAg 22 is delivered through the rollable
rollers 46, support nenbers 43 and push rollers 45 to the second roller
contact menber 19, ARRUpaZhFRFiNEcTaPIBIBgcRPPCABRAWRP d. 7Thpsef épERells
transmtted to the diaphragm5 to hold the open rear end 11la of the fluid

i nl et chann8l téspeosedel¥heénf dheeuprert sdrbacehefspitohdnrdbl ef tbat act
menber 19 can be nmade greater than the elastic force of 05 Julv 2002 14

the spring 22 bpesditiayi pgdt Re kapeinaspkelowerheutrdpeeecdrf aep w8alof the
first roller contact nenber 26, the di stance between the axis 54 of the

eccentric pivosadlogangnkhappsirscasiah hbmpeel babl ear gpkengshaf €049 and 5
the horizontal distance between the axis 56 of the push roller shaft 50 and

the axis 54 of i BgiRGCEAEN b sRLKOR5SdokAwakh! 28! ¢1¥abdesn dREShBLENELP e
wi || be described
these retaining recesses 28, 70.

10 An internally threaded vertical portion 74 for
connection to a compressed air introduction pipe is
formed in the top of top wall 64a of the upper casing
member 64. The vertical portion 74 is held in
communication with a large bore portion 69a formed at an

15 intermediate part of the guide bore 69 by a compressed
air inlet passageway 75.

Extending through the small-diameter portion 23 of
the operating rod 21 is a compressed air inlet
passageway 27 communicating at an intermediate portion

20 thereof with the large bore portion 69a and at the lower
end thereof with the lower cylinder chamber 65b. The
peripheral wall of the upper cylinder member 64 is

formed with an air outlet port 29 for releasing air from

inside the upper cylinder chamber 65a therethrough when



with reference to FIG 4. Suppose the elastic force of the spring 22 acting
on 10 the operating rod 21 is F, and the half angl e @8 Julye20g@ered face 26a
of the first roller contact menber 26 is a. A force then acts on the
rollable rollers 46 perpendicular to the tapered face 26a. The force, G
acting on each rvllable roller 46 is given by G=F -:-2 15 sin a . The
force G acting on the rollable roller 46 is transmtted to the second
roller contact nmenber 19 via the roller support nenber 43 and push roller
45. Suppose the distance between the axis 4 of the 20 eccentric pivot 51
and the axis 55 of the rollable roller shaft 49 is C, the angle a line
through the axkgeSpi@tohhesrablall gpakher shaft 49 and the axis 54 of the
eccentric pivot 51 makes with the tapered face 26a of the first roller
contact nenber 26 4S5 Y. 5 0 : [ di, st apc t he
axis 56 of the pusﬁﬁf% F%?ggﬁégttégé¥%g§hge%§f§8g45§?£?%% Zécg%tf?%&%?bot
51 is s, and t§ p i b e of ,th
rear push roIIgﬁsgﬁ§n§ﬁ£gﬁegégcggdgﬁéﬁﬁé§§§ﬁ%§% aé?ggﬁo e%glgfis R The

C. Accordingly,

t th has.th | ati hi f N = G Y,
The downver d T OPEEoSF R TRRCALt heSPFBHESand FBLP PRBCRORNZY of Pefs 45 push
. t he mnma£g7p shlng force on

t he second roll er copntact genber 19, R.e“, g 90 u

the val ve sPent9MiFRNeFLGRYAPEYIBECLpSingodngigRECT =77 having gn  Thys,
the force acting on the o erating rod 21 can be transmtted as anplified at
a desired rati8*terppélyt EhreadeddePErHi APAGLSNI Y Abfked vapPtesedotn, @Y and a.
Wth the present enbodinent, a = 40, Y =25, C= 15 12.5, a = 1.5, and the
anplification EaupoessenbogoloR.ti fibe. uphen-eondprpentugabf thesahr into the
conpressed air inlet passageway 75, the air is supplied to the cylinder
chanber 65 fropathegewagr 2poofi dhet hmakdtdiemethe aod BOrtanbet 2Passageway
27 of the small-dianeter portion 23 of the operating rod 21. Consequently,

an upward forcelaeéd pneHmBhecakk¥raalliretprebaad2porien madergerat er

f{gnt and

10 indicator 77. The rod guide bore 69 has an upper end
portion serving as an indicator accommodating portion 79
having a larger diameter than the other portion
extending downward therefrom. The upper end of the
accommodating portion 79 is closed with a cover 80 of

15 rubber (NBR) having a cross slit 80a (see FIG. 5). This
cover 80 is flush with the upper surface of top wall 64a
of the upper casing member 64. Provided over the cover
80 is a convex lens 81 made of transparent resin and
bulging upward from the upper surface of top wall 64a of

20 the casing member 64. The lens 81 is in the form of a
thin semispherical wall having an increased thickness at
its top.

The drive device 20 for moving the operating rod 21

upward and downward consists primarily of the piston 25,



than the downward force of the spring 22, this force drives the operating
rod 21 upward. This novenent noves 05 July 2002 105 wlyf2002 and rear
rollable rollers 46 toward each other, pivotally noves the front and rear
roller support nenbers 43 and noves the front and rear push rollers 45 away
fromeach other. Accordingly, the distance from5 the axis of each push
roller 45 to the point 58 of contact of the push roller 45 with the second
roll er contact nenber 19 decreases to elimnate the downward pushing force
exerted by the push roller 45 on the vallv(g: stem 2, whereupon the di aphragm
5 is pushed up by fluid 10 pressure to open the fluid channel 1la (see FIG

2). At the s L] t i ng- ' i ndi 7 ' he
upper end of a%ﬁrelx{o(%gzrza’t %Pﬁ#g%%ﬁép%p%%d&%ﬁ ]tr}zle&{ %%éjg%})a ing up
t he rubber cayer havj ng t s]it_80a and becom exposed on t top of
the 15 casi ndlB1. The REEHThG LT RIS M Hartin e Beg didi |y
recogni zed fromany djrection by viewi ng the indicator through the
transparent |¥h2Bl PRs MRS 19 dnvey  uBHRF ¢ gt T FPRARTSH 1T
satisfactorily when the air 20 pressure re(g;Ji red to open the fluid channel

lla is slightiftzpdeed imm e rbSNder fepaeber &heishrihry ¥plesince the
el astic force of the spring 22 can be nmade small based on the principle of
anpl i fi catd orpassagavay 627 i n Thes force rcting Presthy oirtasséryigor 05
July 2002 17 opening the fluid channel 1la can be small. The anount of
stroke of thetxpesmamttred rool @ie i gperpiing orede2 amoundriofe sthekeodf2t he
valve stem2 nmultiplied by the ratio of anplification of the force, so that
t he amount ofupwamy ese dovadwadt@®. | ndi cator 77 is increased to render the
indicator 77 readily visible. Athough the operating rod 21 is driven by

air pressure whenrkwesige tifaddmh sk Lha e i dd o Rosdhigh gk d & tdvh f@i1egoi ng
enbodi nent, the rod 21 can be driven
first roller contact member 26 integral with the lower
10 end of large-diameter portion 24 of the operating rod 21
and extending therefrom vertically downward, a second
roller contact member 19 integral with the upper end of
the valve stem 2, a pair of front and rear roller
support members 43 arranged between the two roller
15 contact members 26, 19 symmetrically about the axis of
the first roller contact member 26, a pair of front and
rear rollable rollers 46 each rotatably supported by the
upper portion of the roller support member 43 and in
bearing contact with a tapered face 26a of the first
20 roller contact member 25, and a pair of front and rear
push rollers 45 each rotatably supported by the lower
portion of the roller support member 43 and in bearing

contact with an upwardly facing roller support surface

19a of the second roller; contact member 19.



10 alternatively, for exanple, by a solenoid instead of air pressure. It is
al so possible to hold the fluid channel closed by a 0&lyly 2002n Which is
urged downward with air pressure, force of a solenoid or the like which is
greater than the force of a spring biasing an operating 15 rod upward and
to open the fluid channel by renoving the air pressure, force of the
sol enoid or the Ilike. 05 July 2002 Suk~titute Sheet - 13 Septenber 200l
-18 What is clainmed is: 1. A controller conprising a valve body 1 having a
fluid channel 11 a, a casing 61 disposed above the valve body 1, an
operating rod 21 provided within the casihy 61 and 5 noveabl e upward and
downward, drive nmeans 24 for noving the operating rod 21 upward and
downward, and a vaFhe Siefforablenpren rREBRRE ddhRF B PR FEt®Re upwar d
and downward novenent of the operating rod 21 for opening and closing the
fluid channel diamet@nelargert hbapathegdbameter opfiethei targegdiamebere 69
haw ng an open upper end for guiding the operating rod 21, the casing 61
bei ng provi dedporthon PéazndparesndscimvexthensrdfsBisdidyi clganipear63from a
top surface thereof and closing flat open upper end of the guide bore 69,
an openi ng- cl oshagseadhdatol18¥ behbgctDuanedr ong afs uppethentdooh dhea
operating rod 21 wherein whan the operating rod 21 is in a | owered
position, the @peri A8AClesphgitnEheat abovs POSI bbanet &M 1hsNdéhengui de bore
69 and the fluid chancel is closed, and wherein when the operating rod is
in a raised poghtiRy eihe opening-closing indicator 77 15 projects upward
fromthe top surface of the casing 61 so as to be visible through the
transparent |ens 8 n i S t
according to clain??émﬂgégﬁngbﬁegegggﬂﬁﬁ%%f2%%g§€5t§ggﬁ?ﬁg$c%%s%%%h
i ndi cator 77 i d.in_a fluorescen o] A cont r,aceordi ng
Lo claim i whi CRUPLEPReR Banpr PEoktaiFornd trsriestbRlaelFeel BT Efts
transmtting a force actin e 0 ating ro to the valve em 2 on
brpl 111 cat | on. PoTATRoaEhepto b lE SRELSL' 56,500 Re s rolhet b
Ay AU, LA Ag, 9. A A LA ]
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circular shaft hole 47 at its upper end portion and a

noncircular shaft hole 48 at its lower end portion.
Right and left retainers 42 each in the form of a
vertical rectangular plate are arranged so as to hold
15 the front and rear support members 43 therebetween, and
are secured to the respective right and left side walls
of the lower casing member 42 inside thereof.
Each of the front and rear rollable rollers 46 is
rotatably fitted around a horizontal shaft 49 extending
20 transversely of the controller and having each of its
left and right ends fixedly fitted in the shaft hole 47.
Thus, the roller 46 is supported by the corresponding
support member 43 rotatably about the horizontal shaft.

Each of the front and rear push rollers 45 is



[ _ ddgs>yP| wnhc”Yje [V]c]ca] ca]ca]ca]ca] ca]ca]ca]ca]ca
Ul c”a] ca] ca] ca] ca] ca] ca] ca] ca U] c”a] ca] ca] cal] ca] ca] @aabj 2602aU] ca] ca] ca
PO

BP{ +bD} $ZR{ vgl gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]c
aljcalca U c”a]ca]ca]ca]ca]ca] calca]ca]ca]ca]ca!'[hj=xMqlL)dgs{vglg [V]ca]ca
Ul c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
calJca U c”Malca]lca]calca! F

SULHIEEE """ ##VH#HE- $95t SvS$SS) Ya80&{ ygl gb] X] ] ca].ca] ca] ca] ca] ca] ca] ca] ca
U]l c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!
SURLEEE | ool DRI 5" RobTesHte® Sralrabb] beabhaleg] cal cal

a] ca] ca] ca] ca] ca] ca] Ca] ca] ca] ca

U}g;\)"’(‘} /C;"‘] cal ¢abrakedkedheycaheakeakeah akcal gabiabeathel 1o 4na - - T

0V0000- 1e1112B2x22{val gb cal calcalc cal cal cal] ca] ca] calca] ca] ca] ca
Dealoa] col caragrs mpdd Rl eThed) epbetl 6ol o3l eakealay eyl qrkenl calcal
U] c”a] ca] ca] ca] ca] ca].ca] ca] ca] ca! 223" 3%8U333354@r 4445Mb555%$6\ 6666- 7f 777888
NB88{vqje‘[VP@QFEéF@Slééwer sides to provide a fitting portion 53 of

c™a] ca] ca] ca] ca] cal.ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] calca]ca]ca]ca]ca]ca
gL]ca]LﬂLﬁh}6%%%%%8@#9?%9§%$§l§¢LFE£97?;2L@<£é€£§:%?&£:4£ iL SLaﬁLd] Jeal
>Ws->>>?{vql gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
U c~a] ca] ca] da] candarod]yapddfc dhearsapsapestéanea) shpeg] ©4] ¢ipca] ca! ?1 2~2?
2% @oae AhAAAABB>BvBBBCVCCCCDLDDDDD( E_E{vql gb] X] ] ca] ca] ca] ca] ca] ca]ca]ca]c
a] ca] ca] ca] c&ficdlica] eadsjora 53. The fitting portion 53 is fitted in
U]l c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! _EEEE. FAFFFFFGNGGGGEAH HHHI >
LT IJ@yJJ BRIl glllé 1483] edkeabealba] paktalroallea] d8] da] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca
U ca] ca] ca] eajppriraala aye KoMV MYV NpNNNEDRE DS BAPPPPP
QCQ QY toje [V]ca]ca]ca]ca]ca]ca
U c”a] cal10a] caiteal-talc alderlt ahealtcahsekeakc absal-ealkaal chkeal.ca] ca] ca] ca ca]

ca] ca

U ¢ al GRSRRARSVARSSCLRAT B DEUSLLNVANBXOM AL esloe: PiLoakoal cal ca

Ul c”a] ca] ca]ca]ca]c cal ca] ca] ] ca] ca] cal] ca] ca] c*a] ca] ca] ca] ca]ca]c

al cal cal cal cgleA ARSI TRTAh ST TH UL W RISV YYival e [ V] ca

]ca] ca] ca

cMal cal cal calcal.ca] calcal cal ca] ca] cal.c ca alcalc”alcalcalcal] cal ca]c
2] ca] ba] va] o SFES S AL S ek SR SR EPES To g pubple heRkaal cal cal
MLO% & ()- 10% & ()-Y10%. & ()-M 10% & ()-~Ji K- 1.10% & ().- 3y _
10% & () - L- 10% &5 PiyRFaLdy Favebda:- s %*)5 BERIBos R €)59160n &) BFiE K-~ 80910
% & ()-
. 10%( 3&' LS, &PoRfethe BRAtEIO) Piverodie @A) L19vtdR geptrad1 Gl OF- Q <=>7i
_ UK &0910% & ()-10\ 10\ 10\'s: 10% & () -
s810% & () -~ $BEORIZQHRI3 eMemes () 1s@slightdy( Hevietedk frem Sheg agis
110% & ()- F10% & ()- Y 10% & ()-10% & ()-10% & ()-110% & ()- ];-Ks#ll"®
S#10% \ & () - 36 SF10HE §ush Holllier] A% \t&ward [thit]l @%i\s&'5() ofl3He’' first
310% & ()- ' () * 7 [ _ bCs#l! 10%@& ()- 10%@&' ()-10%a& ()- 10\

roller contact member 26. Further as seen in FIG. 3,

the outer end of each eccentric pivot 51 is rotatably

20 fitted in a bearing 52 provided on the corresponding
retainer 42, whereby the eccentric pivot 51 is rotatably
supported by the lower casing member 62 so as to be
immovable forward or rearward, upward or downward, and

leftward or rightward, rendering the support member 43
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10 pivot 51.
When the roller support member 43 is pivotally
moved, the axis 56 of the push roller 45 revolves about
5 the axis 54 of the eccentric pivot 51, thereby altering
the distance from the axis 56 of the push roller 45 to
the point 58 of contact between the push roller 45 and
the second roller contact member 19 to vary the pushing
force exerted by the push roller 45 on the second roller

10 contact member 19.

When the fluid channel is in the closed state shown
in FIG. 1, the operating rod 21 is held in a lowered
position by being biased downward by the force of the
spring 22, with the front and rear rollable rollers 46

15 positioned away from each other and with the front and
rear push rollers 45 positioned closer to each other.
The elastic force of the spring 22 is delivered through
the rollable rollers 46, support members 43 and push
rollers 45 to the second roller contact member 19,

20 pushing the valve stem 2 downward. This force is
transmitted to the diaphragm 5 to hold the open rear end
lla of the fluid inlet channel 11 closed.

The force exerted on the second roller contact

member 19 can be made greater than the elastic force of
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the distance between the axis 54 of the eccentric pivot
51 and the axis 55 of the rollable roller shaft 49 and
5 the horizontal distance between the axis 56 of the push
roller shaft 50 and the axis 54 of the eccentric pivot
51 to suitable values. This principle will be described
with reference to FIG. 4.
Suppose the elastic force of the spring 22 acting on
10 the operating rod 21 is F, and the half angle of the
tapered face 26a of the first roller contact member 26
is a. A force then acts on the rollable rollers 46
perpendicular to the tapered face 26a. The force, G,
acting on each rollable roller 46 is given by G = F -+ 2
15 sino.
The force G acting on the rollable roller 46 is
transmitted to the second roller contact member 19 via
the roller support member 43 and push roller 45.
Suppose the distance between the axis 54 of the
20 eccentric pivot 51 and the axis 55 of the rollable
roller shaft 49 is C, the angle a line through the axis
55 of the rollable roller shaft 49 and the axis 54 of

the eccentric pivot 51 makes with the tapered face 26a

of the first roller contact member 26 is Y, the
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5 contact member 19 is N. The arrangement then has the
relationship of N x §= G x cos ¥ x C. Accordingly, the
downward force with which the front and rear two push
rollers 45 push the second roller contact member 19,
i.e., the downward pushing force on the valve stem 2, is

10 given by 2N = F x cos ¥ x C *+ sin o +§8., Thus, the force
acting on the operating rod 21 can be transmitted as
amplified at a desired ratio to the stem 2 by
determining suitable values for o, Yy and §.

With the present embodiment, o= 40°, vy = 25°, C =

15 12.5, 6

1.5, and the amplification ratio is about 12
times.

When compressed air is sent into the compressed air
inlet passageway 75, the air is supplied to the cylinder
chamber 65 from the lower portion thereof via the air

20 inlet passageway 27 of the small-diameter portion 23 of
the operating rod 21. Consequently, an upward force
acts pneumatically on the piston 25. When made greater
than the downward force of the spring 22, this force

drives the operating rpd 21 upward. This movement moves
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away from each other. Accordingly, the distance from

5 the axis of each push roller 45 to the point 58 of
contact of the push roller 45 with the second roller
contact member 19 decreases to eliminate the downward
pushing force exerted by the push roller 45 on the valve
stem 2, whereupon the diaphragm 5 is pushed up by fluid

10 pressure to open the fluid channel lla (see FIG. 2). At
the same time, the opening-c¢losing indicator 77 provided
at the upper end of the operating rod 21 moves upward
with the rod 21, pushing up the rubber cover 80 having
the slit 80a and becoming exposed on the top of the

15 casing 61. The opening of the fluid channel can then be
readily recognized from any direction by viewing the
indicator through the transparent lens 81 (see FIGS. 2
and 6).

The controller operates satisfactorily when the air

20 pressure required to open the fluid channel lla is
slightly greater than the elastic force of the spring
22. Since the elastic force of the spring 22 can be
made small based on the principle of amplification

illustrated in FIG. 4, the air pressure necessary for
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) of stroke of the operating rod 21 is equal to the amount
of stroke of the valve stem 2 multiplied by the ratio of
amplification of the force, so that the amount of
5 movement of the indicator 77 is increased to render the
indicator 77 readily visible.

Although the operating rod 21 is driven by air
pressure when opening the fluid channel lla according to
the foregoing embodiment, the rod 21 can be driven

10 alternatively, for example, by a solenoid instead of air
pressure. It is also possible to hold the fluid channel
closed by a valve stem which is urged downward with air
pressure, force of a solenoid or the like which is
greater than the force of a spring biasing an operating

15 xrod upward and to open the fluid channel by removing the

air pressure, force of the solenoid or the like.
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1 A controller comprising a valve body 1 having a fluid channel 11a, a casing

61 disposed above the valve body 1, an operating rod 21 provided within the casing 61 and

5 moveable upward and downward, drive means 20 for moving the operating rod 21 upward

and downward, and a valve stem 2 moveable upward and downward with the upward and

downward movement of the operating rod 21 for opening and closing the fluid channel

11a, wherein the casing 61 is formed with a guide bore 69 having an open upper end for

guiding the operating rod 21, the casing 61 being provided with a transparent convex lens

10 81 bulging upward from a top surface thereof and closing the open upper end of the guide

bore 69, an opening-closing indicator 77 being mounted on an upper end of the operating

rod 21 wherein when the operating rod 21 is in a lowered position, the opening-closing

indicator is positioned within the guide bore 69 and the fluid chaunel is closed, and

wherein when the operating rod is in a raised position, the opening-closing indicator 77

15 projects upward from the top surface of the casing 61 so as to be visible through the
transparent lens 81 and the fluid channel is open.

2. A controller according to claim 1 wherein the
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the valve stem 2 on amplification.



