DESCRI PTI ON BUTTERFLY VALVE TECHNI CAL FI ELD [0001] The present
invention relates to a butterfly valve, and nore particularly to a
centered butterfly val ve suitabl ¢gsgripprignsati on prevention, and
_even nore particularly to a butterfly valve that prevents
condensation in a portion exp i condensati on bei ng
caused by the difference in tgﬁggyggg?gﬁ%é%&g%n the air and a fluid
flowi ng down a conduit |ine. BACKGROUND ART [0002] In conduit |ines
in which a lowtenmperature fluid flows, such as piping for cooling
or refrigerating, noisture contained in the air condensates on the
outer surface of the flow pasddgdINGAl GBI difference in
tenperature between the flowing fluid and the air. For this reason,

nmeasur ¢g0cN e t aRkepré@nPin®¥aivh relagstO R defiaay ivalve hdaheréipditit@ladly to a
thermally insulating cover on the outer surface of the conduit |ine.
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nounted on the conduit line, parts o val ve y an ve shaft

housi n re also vered and.thernmal ly insul ated. [0003] wever . a
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from the valve body perpendicular to the conduit line, that is, the
out er éﬁ%ﬁ%&f/ﬂ%&%@n@w igmpgrature hetiveen eiaﬁonnﬁ@éiul%ﬂpwar@ﬂowcwult
actuator connected to the outer end of the valve shaft cylindrical
portiodinare difficult to cover with a thermally insulating cover
because they have conplex shape and an orientation different from
that of the conduit |ine. AccoBAIOKEROUNIEART conponents are often
not provided with a thernmally insulating cover and are exposed to the
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corrpsion. Yet 1 another

- cylindrical portion or actuator, .causi
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flow passage due to the difference in temperature between the flowing fluid and the air. For-

this reason, measures are taken to prevent the condensation by providing a thermally
insulating cover on the outer surface of the conduit line. Because of such thermally
insulating cover, in a butterfly valve mounted on the conduit line, parts of the valve body and
valve shaft housing are also covered and thermally insulated.

[0003] However, a large portion of the valve shaft cylindrical portion that extends from
the valve body perpendicular to the conduit line, that is, the outer end portion of the valve
shaft cylindrical portion, and an actuator connected to the outer end of the valve shaft
cylindrical portion are difficult to cover with a thermally insulating cover because they have
complex shape and an orientation different from that of the conduit line. Accordingly, these
components are often not provided with a thermally insulating cover and are exposed to the
atmosphere. In such cases, moisture contained in the atmosphere condensates on the outer

surface of the exposed valve shaft cylindrical portion or actuator, causing corrosion. Yet



[ 0004] Further, as shown in FIG 18, the valve shaft cylindrical
portion or actuator can be also thermally insulated by a thermally

i nsul at | cover t.hat is. separate.fromthe thernmally insulating
cover bt Semd R e ERBEUES IR Hebpe ISR, i ¢ bt her eby
preventing the condensation, but the problem arising when such
neasuréOQi%‘]enm @8 SivayEntIG: 8 the yelye pladt Gyordiical pREtonog aglyater can
.butterfly valves of a variety of shapes and sizes are used according
t o applbeabsvitermally stsalakesit yontheneallyi iosulating covert that is sgetaterfromitbe thetthglly
i nsul ating covers of various types have to be prepared

cor r es pesutitinglcyvdr@ot ittt ¥esduit RQR intéeaea dharekivh, thétel®y slevertiag s ve
t he above-descri bed probl ens, the applicant of the present
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condensation preventing structures are disclosed, for exanple, in

Pat ent agderdingrie sppliceidony instgllation jocption ok cesral isyteras thermadly sadudniiag cpyers
Pat ent docunent 1 , a valve body and a valve shaft insertion portion
of a valfwarisusafpesdple todsd praparpdedrissporakingly or thedraivas.egral |y from a
cast material such as cast alum num and a connection flange portion
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fix an actuator is fixedly attached to the outer end of the valve

shaft i [ t , t e s
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operations is al i ncreased, and the  valve body has to be cast wth
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- docunent 2, a pipe-shaped colum is attached via a thermally

i nsul attherqapinsuletiombetivecwiheealverbddp indithg aklve shifatylinclyicalmrtianal Such
portion, a valve rod is connected to a drive shaft of an actuator

- i nsi de doRgersadidanprevennidg strii@ades atesdisdidsad, fof éxanipte, i Oxteaiedbcameitb e toYt er .
peri pheral surface of the colum. In the configuration disclosed in
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val ve shaft cylindrical” portion via an internmedi ate col um” nade from
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to material such as cast aluminum, and a connection flange portion composed of a thermally
insulating resin and serving to mount and fix an actuator is fixedly attached to the outer end
of the valve shaft insertion portion. However, the drawback of such a structure is that the
number of parts is increased, the number of assembly operations is also increased, and the
valve body has to be cast with high precision.
[0007] In the configuration disclosed in Patent document 2, a pipe-shaped column is
attached via a thermally insulating plate to the outer end of a valve shaft cylindrical portion, a
valve rod is connected to a drive shaft of an actuator inside the column, and a heat-absorbing

fin is provided on the outer peripheral surface of the column. In the configuration disclosed

in Patent document 3, an actuator is attached to the outer end of a valve shaft cylindrical



the drive shaft of the actuator. Although such a structure requires
no precision casting of the valve body, the drawback thereof i s that
the height of the val e bo s i.n reased and the f. rts |s
| nor eagaRon g ¢ HpstRed s P Bt RRTCERHHELC st hap pem

" of assenbly operations |s i ncreased and the cost is ralsed [0008]
Wt h t BEoResiesi apdraatalvrodifecdrbgegiisiipsepgd énthe defetmasiate golumpend connected to
_condensation on an actuator is prevented by using a val ve shaft

cyl i ndrhecddivecshhfi wifithai dictuatdne Adthbligh such alsatittng: reguiieartpredsiomcasting bf the
val ve shaft cylindrical portion and an actuator attachnent plate are
formed \hpk %H?'thé/dra%gé’l& BLRgr FUhHahd Neiflor e CORCEY L Biorealtd and the
convexities on both end surfaces that are ] oi nt portlons of the

val ve sha |indrical ve body. he
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torsion str sses. . However, the dramback of such a structure is that
t he nurgsembly opezptiansiisinereayedpod dhe gaskis riissther of assenbl i ng
operations is increased, and the valve body has to be cast with high
preci si[6008][ Ooo‘éﬂithThec@ﬁguatish discloatd/im Fratant dochnidng 4 atht gandsnsaiios on an
connected, so that they can rotate integrally, by an appropriate
means sigAtoass prevedid 1B usiiDs $al$€ sHalltasyEindricak €ylufinrwich thegsallyMhgil&tinga
key structure is enployed for coaxially rotating the drive-side val ve

rod an HHLE] | ' e
nands o AP g h A vl iRy PHRLHAA] bt @b achER i bie
accur at h dri v . shaf he val ve rod, canna r of at ed

cor r ectpyed iisatiyr oy i ‘PH@@ AR IR R A

val ve rod i's acconnndated inside the valve shaft cylindrica

por t i orfurfpess thal pregoing gortivps of e valys sbaft pdingdriea] golumbmnddhe vl ve bery, apd
. outside, and the only reliable nethod to determ ne whether the valve
body i é‘umpgthemrwitlh @ sightening nambeg) therappprev breingrpsonaausedtbyttbsion oG]
In the configurations described in Patent docunents 1 to 4, no bolt

- i nser t ifgivdiRt 8hd @awbBaCs bt a strditidieRGthBOthE nbifbBr SMiage & inbrehdRg, thal ve
body, as in t’he conventlonal val ve el enent, machining of t he bol t
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time, re 1s a cer egree reedomin a
fl anges wi.t.h dlfferent ipin
g precision. p P ng
[0009] The drive-side valve rod and the actuator are connected, so that they can rotate

integrally, by an appropriate means such as irregular cross sections or key structures. Where
a key structure is employed for coaxially rotating the drive-side valve rod and the actuator, if
the key structure is broken, even if the handle of the actuator is rotated, the rotation is not
transferred accurately to the drive shaft and the valve rod cannot be rotated correctly.
However, with the conventional structure in which the valve rod is accommodated inside the
valve shaft cylindrical portion, the valve rod rotation cannot be visually observed from the
outside, and the only reliable method to determine whether the valve body is open or closed
is to rely upon the injector rotation.

[0010] In the configurations described in Patent documents 1 to 4, no bolt insertion hole

(U9



central line of the val ve

size and al so the arrangenent and di aneter of bolt holes in the

fl ange portions. However, because the configurationis limted to a

‘b sh . £ oning, i
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abut the .bolts inst the.rihs and reljable positioning cannot be
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- Open No. H09-100946 Patent docunent 2: Japanese Patent Apéﬁﬁll cation
Lai d Opine, Kecre j9o7cenipnaBgreepd fgadord d aitashing3o pilransfianges mathehfferent piping

Application Laid Open No. H10-281340 Patent docunent 4: Japanese
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I NVENTI ON [0012] It is an object of the present invention to provide
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an actuator can be”i nproved, the anoun machinfng required for

d
t he val ve bod an_be reduced. and t nuf act ur.e. t her eof. n
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connecting to the piping flange. and maintenance are sinple, whereby
conveni e 823R% ﬂéfsréllPﬁ Wdtrﬁh%lfép‘?shtﬁ?né%?ﬂmP@lﬁl@ff%ﬁﬁé&pr esent invention
sol ves the above-described problens by providing a centered
but t er {001 14al vePatonifdogument s dapahese Ratanh dgplicatiog Lab@parf NarH@-284946
sealing nenber is nounted in a valve body having a cylindrical flow

passage formed Pgepeivethaite: TRnyRl Pagent B@glcatian diagkopaNe HORADYES 83
el ement is pivotally supported inside the valve body by a valve rod

arranged to ext piydnf{dlRnk rzgﬁmgsﬁgﬁ%é‘% hﬁbﬁﬁgh‘%iofx%giﬁ)géﬂ NS.CIIIi(QQEIeMO

t hereof such that a periphe e va nment can

brought into cogtact,w th and separated fromthe sheet i
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el ement, wherein the val ve rod extending

fromthe val ve body out waP&SGLOSUREOF IHFINVENTION j on ext ends to

the outer peripheral portion of the valve body, an attachnent plate

“for i ng0&R] i ngltamen dbjxctrod tlerpresehtimiventidnsto pupjide 4 edteblyy aalvé eashich e

support arns extending fromthe valve body, the support arns do not

cone i ndfRscEoNprédntiv (bndeRSatidl ov@inraefhatod 08h Be RRAESd, Tre amount of machining

adiing

required for the valve body can be reduced and the manufacture thereof can be facilitated,
thereby reducing the cost, and the operations of connecting to the piping flange and
maintenance are simple, whereby convenience and usability are improved.

[0013] The present invention solves the above-described problems by providing a
centered butterfly valve configured so that a sheet ring made of an elastic sealing member is
mounted in a valve body having a cylindrical flow passage formed to penetrate the valve
body, a disk-shaped valve element is pivotally supported inside the valve body by a valve rod
arranged to extend from the valve body in the radial direction thereof such that a peripheral
edge of the valve element can be brought into contact with and separated from the sheet ring,
and a rotation axis of the valve rod is positioned substantially on the central line of the valve

element, wherein the valve rod extending from the valve body outwardly in the radial



provi ded between the outer peripheral portion of the valve body, the
attachnment plate, and the support arns. [0014] Further, the valve

d i f | ve.hody in.th di.al, di ' [ d
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body and the attachnent plate. [0015] In addition, a pipe is freely

i nser t destghrgand Hyng pp actyptor issupparicd Bysy leask teioduppPrt ams px{andingrape the
. body in the radial direction, between the outer peripheral portion of

t he valvabe bodyythamgpbitarms tiaabnenie iptcatontasowith thovatored, amich spact BCt
the valve rod with the pipe. [0016] Further, a mating groove is

formed by iiQiEpatRbMethe Bter BerifiRRS bBdioR R tIR: Jaqsverwgz @6 attRhnldABpBRE hitbthe
groove portion to |lock a bushing and also to |ock the val ve rod.

[ 0017] Sﬁglg&rs%ﬂs the pressing plate and a bushing are | ocked by fixing
a locking plate'to the attachnment plate while pushing the pipe with

t he | ock]j pl ate, and the valve rod jis ivotally supported by the
pr essi f{abﬁﬁ at ﬁ%&é}q@ rﬂﬂw‘i e,xt%nﬂglgptjr%g é*?enw@a?\fﬂab.ﬁd& ip LéiPeffF‘éléb&ff‘G}/‘%és
val ve body with a threaded nenber such as a bolt. £0019] Furt her,

t he pi pEPesedito pg onterefiage befwisen B¢ oyier peripheral povteonraddhs walve baypaddhg .

[ 0020] Further, an opening degree indication unit that enables an
openi naittdelgneae pbfte.t he val ve to be viewed fromthe outside or an
openi ng degree display that displays the opening degree of the valve

is provogdes] i n B ARlteR, ﬁggelffé)fr&élﬁhs%@d 41029 rtRBL WV AINREr oA Wk Rinding
peri pheral = portion of t val ve” body and the attachnment plate.

[ 0021] Furtiher ol.t .for fixing a.piping is _abutted aj.nst -t he
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a bolt for fixin pi ping is abutted agai nst the suppart arm and the
out er @éﬁabmcaq%a@m%@ Yoo 18 cgydyng Bresesdithe v 108 Wi PePRSdy and
- pi ping. [0023] In accordance with the present invention, a structure
is enpl[@9&d i n Rinithel, aamating groove is formed in the valve rod, a pressing plate is mounted

on the mating groove portion to lock a bushing and also to lock the valve rod.

[0017] Further, the pressing plate and a bushing are locked by fixing a locking plate to
the attachment plate while pushing the pipe with the locking plate, and the valve rod is
pivotally supported by the pressing plate.

[0018] Further, the pressing plate is fixed to the valve body with a threaded member
such as a bolt.

[0019] Further, the pipe that is freely inserted onto the valve rod is transparent.

[0020] Further, an opening degree indication unit that enables an opening degree of the
valve to be viewed from the outside or an opening degree display that displays the opening
degree of the valve is provided in a valve rod portion positioned between the outer peripheral
portion of the valve body and the attachment plate.

[0021} Further, a bolt for fixing a piping is abutted against the support arm to position

the valve body and piping.



val ve shaft cylindrical portion that acconmodates and pivotally
supports the drive-side valve rod is not provided, and the valve rod
is cau 0 be_ prese space between the outer periphe

_porti oiOQ%Zﬁt he Kuthge aﬁw&ﬁrf EARRIRA hsearwttbci agadnst Hupprit @Hpmsﬁle outer
arnms, without being in contact with the support arnms, and is

di r ect Ipgripheralrsdifaescafl the badyotogusition theevadvet dyand piping. As a result, the
.drive-side valve rod cones into contact wwth the external air, heat

of the[peu3) exXhekbatae witefhe Peese@Shientibh anghuefur €1, endléyeddn Iwhm Pf
the actuator is reduced. In addition, because a configuration is

enpl oy {
cont act heChEy hﬁﬂld%l?%“ﬂrﬁhﬁ S5l 8 HOGRUO U RPTTd Bl
actuat or, . heat ({%(Auct occu ri ng g en the i nside of the valve
and thé"%@t‘}j’é?&“ eéi?l"%éo 1S GRISEA 1Y Prsaenéaha pRace PeirER He QUi
entire outer peripheral surface of the support arms cones into

cont actpeviphdralpoationesd the falve bpdy, thavitagneniplate wn sleccsuppers awns, hvithet
external air is increased, whereby the cold air transferred fromthe
i nner peirgnheovatactswith Ehesup;fort rensyaidvie drectly araindibetigiezposed te@the exeodal ag.
of the attachnent plate can be reduced, and condensati on can be

ef f ect i Aed desill, aNSHERsidd %%]ed%énfé%t@%bﬁlﬁctﬂmﬁ{ the €kief:Ral hid, Wt Gthé H8rm

drive-side valve rod is caused to be present in a space betmeen the

outer ReIdPHGHA,B égll&q{aﬁgfe{ ea;ﬁﬁlcxgln{étcgﬁ e 5&?& %?efcﬂle cptln a%d

and the support a sup aTnE
t he rotatlon of the . drjve- od .can be easi observed from
t he outtSFRHSC acABIigHIRRN lrsaalpf §e ichahe %éve -VisYAYe gpdc%)ﬁ% PPHROES ipfRe
drive-side valve rod can be eaS|Iy repl aced, and mai ntenance ability
t her eofdirsgiednéact nithdasatichBenalate fariastalbng endfixiog therastuntorybeag Feraluction
-valve rod can be visually confirmed, it can be easily understood

whet herocauitring betveeeh dlse insidel bf e valvetan@ tiecdcuaitarrvisihg drive-sidevalveabd €an be
side. [0025] The drive-side valve rod and the actuator are connected,
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as |rregu ar cross sections or ey StI’UCtU es. For exarrp e, where a

key struturels for coa atln t he .drj de valve
Fou * arraril i FndE B peach aref P B el B L e, M ol
handl e of the actuator is rotated,

transferred from the inner peripheral surface of the valve body can be dissipated, cooling of

the attachment plate can be reduced, and condensation can be effectively prevented.

[0024] By employing a structure in which the drive-side valve rod is caused to be
present in a space between the outer peripheral portion of the valve body, the attachment
plate, and the support arms, without being in contact with the support arms, the rotation of the
drive-side valve rod can be easily observed from the outside, the valve rod rotation can be
visually confirmed, the drive-side valve rod can be easily replaced, and maintenance ability
thereof can be increased. Because the rotation of the drive-side valve rod can be visually
confirmed, it can be easily understood whether a trouble has occurred on the actuator side or
the valve side.

[0025] The drive-side valve rod and the actuator are connected, so that they can rotate



the rotation of the drive-side valve rod is not transferred
correctly. However, because the drive shaft rotation can be visually

confirped he_probl em.that has gccurred can be sol ve r.api d d
Felt abmeertinSu b R be Sl e B e s A6 Ry SRRME JRPVe
rod hole for ipserting the . drive-side valve rod. that passes through
in t he SKaBPS) WhEIE @ key slEugnrednemployedios sagxiplly otating dhdrive-gde walee 1odat
. has been conventionally used during casting to reduce the anount of
machi niang thelretaesif tieneyssvetuye iabhkanhvgh ifdherbasiloafthe actoatoaisyoiagednot
required for the external shape of the valve body. Therefore, it is
not neg¢igsHdtiontof tHeSRivRLSSEd Wil @ rod 3Shdt Mntforréd €orfdcdU HloRRer, BEQGSSHe AS
a result, production can be perforned in the countries where
hi gh- | ey: . . . >
cast ngre skt HEBEDRNAN el piAbleRt ol AL L MhanfBSolvey
by providing a cl%gi/ex portion for casting burrs on the mating surface

FNaYFgE ¢ 1k80ut er shape of the val ve body. [0027] Further, a
configuration is enployed in which the val ve body and the actuator

at t achi®®?6]pl aturthemmergnbregnssghpyntire tanghorfithavalve radlafos insgrithetthe

drive-side valve rod is caused to be present in a space between the
out er plivephienalvepod thadpassés thiveighdh the rbdialydirectien ofitht aelvebody {3lshomgned,
and the support arnms, wi thout being in contact with the support arnmns.
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in the valve body, nounting the bush, and assenbling a bush portion,

a valv . . ' .
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can be _reduced, the praqduction cost of the entire buytterfly valve
can be % F%Yq(fxﬁdb%lau?@ar,e?%ﬁdt 1 NOY PGSR BIR USE PFRSHIATHCA YRS indhe Rradyehprof

- an operation torque can be ensured. [0028] By abutting a bolt for

fi xi ng proeespi H$ agesolt, prhdudtinn camppperforpredsn tre conntaies whergrhigh-2velraastangd
an outer peripheral surface of the valve body, it is possible to

- faci | ttadh@ologe is Meshildbddi Madditiohnhe ¢adting debetying hdatpicpt p&foringd ahier |,
because the support arns are inclined, even if the nunber of piping

bol t's Qi@ RARIRRE b3 ProiiRR BBV poPRid Br B4sting blfr§ b Ble mithg surface of
a mold for the outer shape of the valve body.
[0027] Further, a configuration is employed in which the valve body and the actuator
attachment plate are connected by a support arm structure, and the drive-side valve rod is
caused to be present in a space between the outer peripheral portion of the valve body, the
attachment plate, and the support arms, without being in contact with the support arms.
Accordingly, the operations of incorporating the drive-side valve rod in the valve body,
mounting the bush, and assembling a bush portion, a valve element, and a valve rod, e.g.
locking them, are facilitated. As a result, the number of parts and production steps can be
reduced, the production cost of the entire butterfly valve can be greatly reduced, and a
sufficient strength against a load of an operation torque can be ensured.

[0028] By abutting a bolt for fixing the piping on the two support arms or on a support



butterfly valve can be easily adapted to such bolts. Yet another
effect is that because the material for suspendlng the plplng, such
as a wre, can be attached to the support. arnmns,

. oper abiarmgapd @g 9utse Perpicsyl surfagepysby Vaé\je bodyeitys P%@h@ﬁ@c%ta e ecti ve
pi pe onto the drive-side valve rod in the space between the outer
per i pheroaitiopmgtaf dre altve trelyaall pepibg dijyrthehbeatutsa tersapporp ki segre awtinedye
.support arms, it is possible to prevent arms or body from com ng

into digegif tﬁ@ﬁﬁrﬁgér cwpiﬁlng B&1tLHr av@ngsrh & aM@HMﬁlefe‘P@f b&@@@ﬂﬁferen\ﬁ/f‘tﬁé e
t he expandabl e thermally Tnsulating material is |oaded

t her mal t %
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the pipe tq forma cut - ut wi hdow hol e, or u5| t ranspar ent

pi pe, iMatedaldgEyspending ST A ‘gir%.qav?ég agfehps b Rhsmavqrfoaamsatha
the opening degree display unit or indicator can be nade visible.

BRI EF DESGRIopFHabil tyOFanTheE mpRAAINGS [0045] FIG 1 is a front view of
the val ve body of the butterfly valve in accordance with the present
i nvent i j0029]F| G. B2 fteslyanSsrissa pRedction plpe\oh&wha ifing sidb @alke fod innBe space
FIG 1. FIG 3 is a front viewof the butterfly valve in a state in

whi ch thewaGt Heblter %)érlph@;atl ?&tﬁ%ﬂ oR B VaREORY, the Bﬂa&nkﬂ?%lﬁﬁ' hoMl the ¢ support

i nsul ati ng cover. [ustrates the relationshi et ween

butterf| achment .bol ates

anot neraiis) 143 B SRfe 0 B Butird e Bt fr%f%lfcpmm néoed%%? it w%*stha

attachnent bolt. FIG 6 il]ustrates an exanp a stru

di spl ayiifgvalierodp Mereeyvaenhae trexpardably b%wély ﬁwlawﬂg e?atqnql Ila leédqdathés

anot her exanple of a structure displaying the opening degree of the

val ve rthermally insulating material can be prevented by the pipe from directly adhering to the valve
rod. Further, by cutting out part of the pipe to form a cut-out window hole or by using a
transparent pipe, it is possible to ensure the visibility of the valve rod, and the opening degree

display unit or indicator can be made visible.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] FIG. 1 is a front view of the valve body of the butterfly valve in accordance with
the present invention.

FIG. 2 is a cross-sectional view along the A-A line in FIG. 1.

FIG. 3 is a front view of the butterfly valve in a state in which the actuator is
attached and covered with a thermally insulating cover.

FIG. 4 illustrates the relationship between the butterfly valve and the piping
attachment bolt.

FIG. 5 illustrates another relationship between the butterfly valve and the piping
attachment bolt.

FIG. 6 illustrates an example of a structure displaying the opening degree of the



FIG 8 is a front view of a valve body of a butterfly val ve of

anot her enbodi nent of the present invention. FIG 9 is a

Cross-se t|o al viewalong the AAAline in FIG 8 FIG 10 is a front
_V|em10f R0 utterfly valve in a state in which the actuator in

anot her enbodlnent i.,s attached and covered with a thermnal

i nsul ati ng coveflG. Flitpstratesianpihst expmple of wxushise displayingdhe QRepmgéiegree of
. di splaying the opening degree of the valve rod in another

enbodi nentvalvdto@ 12 il lustrates another exanple of a structure

di spl ayi ng the opening degree of the valve rod in another

embodi ment . FI GiaL 3 ik b liest idWaT alvakcRen 0Y§‘|bﬁﬁerﬁ§%R'e'oﬁ‘ ahBerhddBdiBent

shown in FIG 12. FIG 14 illustrates an exanple of a structure in
whi ch e display device is nounted on the valve rod
i n anot efﬂgﬁ%£@"§%%§5i FIG 15 illustrates the open valve state in

t he exanpl e sho in FIG 14. FIG 1 f Vv of a valve
body of a butteﬁﬂi?l§3PV§SSﬁ“ﬁﬁ?kﬂe%?'nﬁémbéfggﬁﬁﬁht§¥§hape is freely
inserted. FIG 17 is a cross-sectional view along the B-B line in
FIG 16. FIG 1BlG.|10us# franewiew of ihet taitisflycvabes inregstate ithwhish the actuator in
conventional thermally insulating cover. EXPLANATI ON OF REFERENCE
NUMERALaRotheD AbdditheMaik uttadhed ynd cdepatl witls 8 dgemaldy MeliMéngterent 9 4
| nner peripheral surface 5 Sheet ring 6 Quter peripheral surface
FIG. 11 illustrates an example of a structure displaying the opening degree of the
valve rod in another embodiment.
FIG. 12 illustrates another example of a structure displaying the opening degree
of the valve rod in another embodiment.
FIG. 13 illustrates the open valve state in the example shown in FIG. 12.
FIG. 14 illustrates an example of a structure in which an opening degree display
device is mounted on the valve rod in another embodiment.
FIG. 15 illustrates the open valve state in the example shown in FIG. 14.
FIG. 16 1s a front view of a valve body of a butterfly valve in which a pipe of
another shape is freely inserted.
FIG. 17 is a cross-sectional view along the B-B line in FIG. 16.
FIG. 18 illustrates a state of covering with the conventional thermally insulating

COVCT.

EXPLANATION OF REFERENCE NUMERALS

[0046] 1 Valve body
2 Flow passage

3 Valve element




7 Actuator 8 Drive-side valve rod 8a Mating groove 9 Lower shaft

support portion 10 Idle-side valve rod 11 Convex portion 12 Upper

shaft support poytion 1 ternal space 14 Attachnent plate 15
whrel ot

Support arm 15a ‘RUSFHYT #2°95b I nclined portion 17 Bolt 18

Pressing plate 19 Locking plate 20 Bush 21 Concave portion 22 Pipe
22a W ndow hol e 5 3t @pen portion 23 Thermally insul ating cover 24
to 26 Synbol 10 27 Drive-side valve rod 27a Large-di aneter portion
27b Smal | - di anmet@Oupeptdpgheral surface

7 Actuator

8 Drive-side valve rod

8a Mating groove

9 Lower shaft support portion
10 Idle-side valve rod

11 Convex portion

12 Upper shaft support portion
13 External space

14 Attachment plate

15 Support arm

15a Rising portion

15b Inclined portion

17 Bolt

18 Pressing plate

19 Locking plate

20 Bush

21 Concave portion

22 Pipe

22a Window hole

22b Open portion

23 Thermally insulating cover

24 to 26 Symbol
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28 Pipe 29 to 32 Synbol 33 Opening degree display device BEST MODE
FOR CARRYI NG QUT THE | NVENTI ON [ 0030] The preferred enbodi nents of
the present invention wll be described belowin greater detail wth
_reference to t hé/ bpyernieyaliied@ings. In the figures, the reference
synbol (1) stands for a cast article that has a valve body of a
butterfly val ve2#t Laghdthnatertpmvieora waf er - | i ke shape bet ween fl anges
.of pipe constituting a flow passage and has a cylindrical flow
passage (2) forppsisialleasdtéiortidhe i nside of the cast article. A

di sk-shaped val ve elenent (3) is pivotally supported inside the

val ve body (1). ﬁpﬁiéeet ring (5) conposed of a rubber with soft

el asticity, or t2 el1ke, is inserted between the inner peripheral
surface (4) of EQe ﬁgve body (1) and the valve elenment (3), and the
fl ow passage i s2dperredy8Polc| osed, or the flowrate is controlled
therein by bri ngi ng the sheet ring (5) into contact with the outer
peripheral surpaépeningidagree disalaydlgvieal ve el enent (3) and separating
the sheet ring therefrom The valve elenment (3) is pivotally support
by a drive-side valBEST MOIDBFORMEARRY NG OUT THEING/ ENITION peri pher al
surface (6) of the valve body (1) and has an outer end thereof

connect @30 an ThaGhdfdtar enfbodiéids Bhe @rés@ﬁt"‘itl’n‘ién%n ;6@!1 Y& dé&ﬁbédltgéﬁgw in

extending outwardly fromthe outer peripheral surface (6) of

val ve bog in.the radial.direction and havin he t n

! her eor SeNte il Bich 1 SiefcBEL Blnf R Bty T PR, B B oppy!
val ve rods (8), (10) ar Positioned cogéi lly with the central axif
of 1 he VaPpedbios rEat asfe bt pvel ey e 2 Durelaalve £ taen o bt dgeler
the outer peripheral surface is formed in the central portion of the
out er pkkd shlape bétwsen flargss O6pipe tonstgutinglavidovh pabgageldnd e e apkedrishl flove 11
- presence of the this convex portion (11), where a nold division

por ti onpabadel®) foastd figparelrste itlfe insids pohe dagnrtidié. SA AkvedspdovAlveddlertdrt ) 3)
t he casting burrs can be caused to occur on the convex portion (11),

- therebyjsfagidily &phOed i&idE BEV4Re BodGT{BPTA sheet ring (5) composed of a rubber with

soft elasticity, or the like, is inserted between the inner peripheral surface (4) of the valve
body (1) and the valve element (3), and the flow passage is opened or closed, or the flow rate
is controlled therein by bringing the sheet ring (5) into contact with the outer peripheral
surface of the rotating valve element (3) and separating the sheet ring therefrom. The valve
element (3) is pivotally support by a drive-side valve rod (8) that extends from the outer
peripheral surface (6) of the valve body (1) and has an outer end thereof connected to an
actuator (7) and by an idle-side valve rod (10) extending outwardly from the outer peripheral
surface (6) of the valve body (1) in the radial direction and having the outer end thereof
inserted in the lower shaft support portion (9). These two valve rods (8), (10) are positioned
coaxially with the central axis of the valve element (3).

[0031] A convex portion (11) surrounding the outer peripheral surface is formed in the

central portion of the outer peripheral surface (6) of the valve body (1). Because of the

11



[ 0032] The drive-side valve rod (8) extending outwardly fromthe

outer peripheral surface (6) of the valve body (1) in the radial

direction ensures .the presence the drive-si.de valve rod, wthout,
‘& cont ATESeRES 9 R ITSRNEH Po%"ﬁéﬂ)'r Whega g <Bvibion RRRIONOf dicigptine mold is
peripheral surface of the valve body, the attachnent plate, and the
suppor tdigpoged euthid ehavenportign €F1)ethe casting burra ppebe etvagd toswgpwiomn thp eenviesn
.(12) that protrudes convexly to a certain degree outwardly fromthe

out er peElihANRIthaetsy Ackitdth) thd refvdaMi@kiesf.body (1) in the radial
direction. The outer end of the drive-side valve rod (8) is

t th : : ' ] Th
a1 achrea o) ar SPETATPHREY AL GE® pReflnk BRaARy FOLE Sl Betoty e
7) i install t { (15 i Si f t h t .
per i phevice B oEthe B e (B8 e SEAF abipbn spSifito PR B Bl ide

a predeterm ned distance fromthe valve body (1). The support arns
(15) arvaly f§6o§é@°%ﬂﬁnﬁcwlélﬁﬂﬁéﬂmq{bmp@d¥lﬁ gPash bpigtern iequaer periphesal
valve rod (8), so that the drive-side valve rod (8) extending from

t he outsrfapeof thhealat bedy, ftlzcataohmeiteplate,aind ehdogbport 1jms sutsids fesmter end of
t her ebet ween, and integrally connect the valve body (1) and the

at t achmandppet sHa® supfort pSHO3R112)Rieat PrdtMRles ol eX Bty @ cEAfin (18red Bﬁltwardl%
actuator (7) are connected, so that they can rotate integrally, by

L o0 SN e TSIy (LR BT
PR N N R

attachnment plate, and the SUF ort arms, the drive-side valve rod (8)
can be theshal e aitashmenteplatgy f)dhaﬁ spryea tomnpagwn surpotthe pethatorn(ipe
-(22) freely inserted in the respective zone, as described

her ei nbiaktalled o tviaysuppon grihd@ Spiipiag (D7) the ater ipsriphiesat Istirfhdes65 plthe phlve
For exanple, when the key is broken and the drive-side valve rod (8)

" and actupgdyq) {ofdgrslfy tlﬂ%w'itﬁfja@% frebichfie@utdne rbRANBIMVE BEEY (19N TAE at e

of the dri've-side valve ro ) can be visually confirnmed an
f . . x | . : ¢
SDer| ) SnORAASgeer B bR PG R SRR Bt

of the ort ar is in contact wth the
(%'Sl,ps% ti:xat tl?e crlrrlfve(-s]ige): valve rod (8) extending from the outer peripheral surface of the

valve body (1) is disposed therebetween, and integrally connect the valve body (1) and the
attachment plate (14)

[0033] The drive-side valve rod (8) and actuator (7) are connected, so that they can
rotate integrally, by irregular cross sections or key structures. In this case, because a structure
is assumed in which the drive-side valve rod is present in an exposed state, without being
inserted through a valve shaft tube, in a space between the outer periphery of the valve body,
the attachment plate, and the support arms, the drive-side valve rod (8) can be visually
observed by forming a window hole (22a) in a pipe (22) freely inserted in the respective zone,
as described hereinbelow, or by using the pipe (22) that is itself transparent. For example,

when the key is broken and the drive-side valve rod (8) and actuator (7) do not rotate
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external air and cold air on the inner peripheral surface of the
val ve body (1) is replaced with the warmair, cooling of the

attach ﬂﬁé‘%?lﬁ,q}t@ cflﬂ:r%)catﬁ)ﬂréte{?g of t?xg UE6Lsidk ngﬁlté]rocir {;83 ()&\ﬁ% §ﬁ[§ﬁa21§'réonﬁf1ﬁ@d and

] (15) are erabl'y composed of rising portion extend I n

the radial.direction fro he outer peripheral surface (6) of th

ol ve SO SmaRROR o e e R0 Bt BB orag VR G nbisfgbly o

. produce a curved shape such that the support arns cone closer to the
val ve réditibp.diecause the entingycipramfeisnes ¢litbayupparidrmb €l 53 is iachnaat wish thee
(14) is connected to the outer ends of the inclined portions (15b).
As a restetial aededcolialr dnhhe indei peetphkial wiatace of theatatvadioad (1)ds sephicpd with
flange with a different size of a piping constituting the flow

Pass a0 ADtRail LERED BLEARGRAERL A dhdRELELea! DOl hol es of the

fl ange portion, the utter al ve can be adapted to bolts (17) of

differ rrangenent and di aneter, as. shown in FI.G.4. Furt

Shown 103G “SHRTRE syBRi ST Gl TP Pmpb S e gritniag e B
brought into contact with the outer surface of the base portion_ of
the ri $xigd potheirgial diresign frem thepyer peripherabsiriase {9ywIvha \abve basydd) and
mating groove (8a) is fornmed in the drive-side valve rod (8), and a
pressi g inpliedepofti@is (i b)rthatateebbnd to prioducesa dumgedgshepe/sich 8t theHupport arms
pressing plate (18) has a structure in which a disk-shaped nenber is

di vi de@oin@ closes totthé Balv@rddefforh @ mdnd portiesk (18a), Aed te atte&thmdnb plagqfl 4 pis
gap and has a dianeter alnost equal to the outer dianeter of the

mat | NG GhARYA 1o B Jut@enli884 the AdiiREd P&‘ﬁo% @%@'.”& RIALR, dvén W?l%ﬁhf‘ed S0
ﬂ ting g orton(a,t%ep

as to insert the matin roove p ressing plate is
mat ed wi th conca ortion (2 fornmed i.p. the .open end of the.
Coper O oGRS kPl fo ol Hane Wi diftetefsiof i ARipe Soutetiing the
. a bush (20) by the lower surface side thereof. &glggg}jthéﬁ&qpe (22) is

f r eel y flonspassags apd edlifferenthriapgemend ang diameter of bolg gopRHoB Ake
13 of the pipe (22) abuts agai nst the upper surface side of the

- pr essi rogttpifiytvalvelddh be Rdapitédeto, balth €17) b déefferandrrabgensenagad diatmeter,|as chowig
plate (19). The locking plate (19) is screwed to the attachnent

Plo?tc g i(i%ﬂG. WhidreheB RB s NOWHT irPFIES SUHE bbAs E 1S dedigd(f8Rfixing e RpRS ThiBe
brought into contact with the outer surface of the base portion of the rising portions (15a) to
support the butterfly valve.

[0035] A mating groove (8a) is formed in the drive-side valve rod (8), and a pressing
plate (18) is mounted on the mating groove (8a). The pressing plate (18) has a structure in
which a disk-shaped member is divided in two, this member having formed in the center
thereof a gap and has a diameter almost equal to the outer diameter of the mating groove
portion (8a). After the pressing plate is mounted so as to insert the mating groove portion
(8a), the pressing plate is mated with a concave portion (21) formed in the open end of the
upper shaft support portion (12), in a state of applying pressure to a bush (20) by the lower

surface side thereof.

[0036] A pipe (22) is freely inserted onto the drive-side valve rod (8), and the lower end
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transferred through the pipe (22) to the pressing plate (18), and the
pressing plate (18) can be |ocked together with the bush (20).

Furt her,.  as .de i bed herei nabove, the pressing plat IS

_mount e®t & RiRe ?2?%5@&4@ G (Rpsy bughace pige 6f Msgrebins el oy Erthasy the
thereby making it possible to lock the drive-side valve rod (8). The
pi pe ( 2@pei endrebuts|againstedotking plata(l9).nthé loaking phtpd Saisdersavediathe any

. Shape, provided that the pressing force of the |locking plate (19) can

be transtetim&d plate {138 vHiRSHPphandprird thdhe ﬁip@szZ] thpredsiag foroe th

her ei nabove, the drive-side valve rod (8) has a structure such that

1 b2 BESRAN 0y ARG PSUHE R FHBNIGE B RS ORS00
ARSI T A M R R

has a smal|l thickness and can transfer warmexternal air to the

dri ve- sp gwupteda thomaisg gropke Ba) ebiedrivefside vahveved &) ddesehy makingdt ( 8)
can receive the external warmair through the pipe (22) in the

af or engtssiblead lehabedrivnsgdde hdverddaiBnalhdpipt (229 1hs e limasid!ty theryhiadreat ed
to the drive-side valve rod (8), thereby nmaking it possible to

reduce dhbfe &RIdahhavOiny SMp@ A& thhthhe pleddihd) Bree HERAWRRIngIIMEe PIFY@an

(22) has a structure obtalined by bending a plate naterial to an

alnDSt1%%h%€ﬂ5£8ﬁ$ﬂfiﬁégﬁgéﬁﬁekl t the end portions such as shown in
: ed,

FIGS 1 are not ‘conn he warm external air can be

introd into,the pi (22), via_the ope rtion (22b), and the 6 .
or vee SPBAT) Ve éé'apﬁfallbgﬁslerwﬁb% thereR sy s Ghias At st that i
with the external air by using the pipe having a cylindrical shape.

[ 0038] ippraspt ie theespadeebofueancthp oulpr perinhew poignwit the valverhodpisthe gttachment
-insulating cover (23), when it is filled with an expandabl e

t her mal plyte] aagluhabuppartagantwitiouk cenimgphie, cohaarm®ith theaupporeiraanand thbgipe
pi pe (22) can effectively prevent the thermally insulating agent from

" 14 adhegingrdl 5:864d bhetd?ivE-@ﬁieV\%l\)éer?g g@-iré %g ?Mon, Bt ﬁgﬁgﬁ% HaBa Elfngﬂ 6,

by cutting out part of the pipe ormng a ow ho

(229) ARAPRR b s T B B SRR Lo b

| ndi cat cilr?vge-sticrlleevas:li\?egrro?le(8)O<]:canvrg<|:e\i/\?e the external warm air through the pipe (22) in the
aforementioned space, and the external heat can be easily transferred to the drive-side valve
rod (8), thereby making it possible to reduce the cooling of the actuator (7). Further, because
the pipe (22) has a structure obtained by bending a plate material to an almost cylindrical
shape, so that the end portions such as shown in FIGS. 16, 17 are not connected, the warm
external air can be introduced into the pipe (22) via the open portion (22b), and the drive-side
valve rod (8) can be effectively brought into contact with the external air by using the pipe
having a cylindrical shape.
[0038] In the case the valve body is provided with a thermally insulating cover (23),

when it is filled with an expandable thermally insulating agent, for example, foamed

polyurethane, the pipe (22) can effectively prevent the thermally insulating agent from
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opening are provided on the surface of the drive-side valve rod (8),
t he degree of valve opening can be confirned fromthe outside or the

conf or C 039]. 6, 7.show a .
i Bpng ATt AN e S gqhoRpdn Bl by cufind S5l of dapie
"C'" of a closed position and a synbol (25) "0" of an open position
are proienf fogmngewiddpwédiols @2a)y as shovwnod F(I@) 6.4k tstpoasibla heyeprdirmpyisualy
-of 90 degrees and the open/close state can be confirnmed by matching
w th a thyndalion K&k of thetvadveabl abtiistinod, dtraarkingy for ihdicatingethe (&#¢e cfavralve
be al so made froma transparent material, and in this case, the sane

ef fect &ﬁé&}nlgeare ?ﬁtv‘?deﬁ%q £Hd §1ﬂ I: of @ 'E‘r r\'fg-sfdla'%f Wqu@wgh@lta%e% ot Valve

Furt her pressi ng p fxed pper shaft
support ortlon 2 or, t t he the
ookt no°emineser b PR Wtec%te% Be o irmintE uRS chEBd it

whi ch the dr|ve side valve ro can be viewed directly, and the

same ef 09891 canFHaS cﬁ3t7z§|hﬁ%fdm epcampherf thegusiertag inghcatofe In ghis Gramyle e
valve rod (8) can be efficiently prevented. [0040] Wen the val ve
body ( 13ymafol (24 "&b of e chhestpaositanh andrafsygirob2i5p HOT sf @t epnipesditipo are provided
passage, a cylindrical thernally insulating cover (23) for

condensgtth@driv-sidemivorod (8Rivithaa\wasdat Hieh@H19e rde%teés afeha bp&ielbaaeatof
the piping as shown in FIG 3, is provided so that the cover reaches

th t

por 1 onay e Gop @xt%"’w‘éﬁ‘ﬁ‘*‘%i@%ﬁ%‘t%t“?@ﬁ@pgﬁé%ﬁt% o BREGAE HRRRK,
th I I gt t f d
it b s e8P et e t&wéwanatﬁré%n%fd“%g%a@%%ew%#%ﬁ £ Gon b
structural conponents of the valve body are not present around the,
dri ve- sPRfaingdmyoviarmiay theyvindawi hole (232 Jawdar, tdicienibe araveiop Riaie(18) is

‘this case, it neans that a state is assuned in which the drive-side

val ve r beled 8)the¢ sppex plefeshpport pbiteng p2)dsy, scravtihg ut the éikaghe pipen(22) any thiehe
structure of the valve body. Further, the actuator (7) that is

" mount edigeRing®ie {19 B6kduft hiRcAAFCHEERYS Phak8udd i hichthalisR-SxpesRd

to the external aif. The drive-side valve rod (8) is present in the

space  RelsFel ANGoul St cﬂgp@&ﬁg S PO Ofh Ll b thcPatind (ne

attach arns, comng 1Tmto ¢

th th ort, ar directly or_indirectly exposed
w SI‘IV ugx Qe valve ronéB(S) can be efﬁcfent y prevented. I ndi y &xp

[0040] When the valve body (1) of the above-described configuration is attached to a
flow passage, a cylindrical thermally insulating cover (23) for condensation prevention that
covers the outer peripheral surface of the piping as shown in FIG. 3, is provided so that the
cover reaches the intermediate zone between the support arms (15), and the upper portion of
the external space (13) is opened to the outside of the thermally insulating cover (23). The
external space as referred to in this description of the invention means a space in which the
structural components of the valve body are not present around the drive-side valve rod (8)
and which is opened to the atmosphere. In this case, it means that a state is assumed in which
the drive-side valve rod (8) is exposed to this space, without being covered by the structure of

the valve body. Further, the actuator (7) that is mounted on, and fixed to the attachment plate
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to the external air. As a result, the warmexternal air is easily
transferred to the drive-side valve rod (8) and the transfer of cold

air to ive porti nca uce he val ve, of the

o1 s ent 1815 650 FEped o B8 sriegura 16° BEkrg SuvaislE) infueset Hinbipate

“without saying that the configuration of the butterfly val ve can be

change®etiveendug owlenneriphergl partien ehide yalyp dodpfthe stachmentariate, anddhe support

. [0041] FIGS. 8 to 10 illustrate another enbodi nent. The structure of
t he valaw@s,bathoul 3gmingSntoashiaed wigh thesupporearas, amd ik dec@bootdndies ey iekpsbed

enbodi ment, the difference being in the structures of the drive-side

val ve rtQ%eaéik‘ijerHéll%ﬁ- A éjfe'sﬁ’l?”ﬂ?éxg @)}tfﬁ%ﬁrﬁpls(e%zl AR feRreli 38 B drRb AR €F

portion (27a In the center an I anmet er port| ons (27b above

and bel g is.fo he, boundar

o go- dtieaba ) saR irinis 37 B e et AR o B SRR TR e

| ar ge- dlaneter portion (27a) located in the _center is exposed from an

upper sHafero! Shespsrant prbediewnyis synfeguredys desgriRedisbeye. it geesarithont eping

space (13). The external space neans a space in which the structura

conponédhatsheéonfigeratiah wé theduiytedlyevainet cap be shartged awithontdapharingrfrone thei sdepe

valve rod (27) and which is opened to the atnosphere. In this case,

it ne&mﬂﬁﬁﬁﬁmﬁhﬁ@ﬂmhwe side valve rod (27) is exposed to the

external air, without being covered by the structure of the valve

body. se | C

the 392@’3. e TARE B AT Sl RAELURF b hheht Bk Sfbdind it FlFhoay D
onponent s the val ve hod fi.ni sh _machining iLs .

Fequ 1 GHOSSITRY OB S 453 Aeciror S aper Prik BrbeliiRh dEehitrRatheuty in the

di anmet er portlons(§27b) on the side of the valve elenent (3) and the

val ve etpiis of he dve-sidmivared anl pipehidydriva-gde yalvpirod (BoMmMs adarge-

. pressing plate (18) that is installed in the upper shaft support

port i ondigr@pr ortdon &5y esthe oerdtarcdndanallstiargi@6) pdroons @bt dbpve habbalgw titheA

val ve can be stopped and | ocked by the step 16 fornmed bel ow t he

- large- cyt@mcﬁfnea%ttheﬂo&%@be@% tHP RBge- &%@t&byﬁﬁ)ﬁ'@)’a) %H@@@ﬁﬂalam@er

attachment plate (14 I"'e abutting against a locking plate (1
and | oc I ter i.
expos ec}%por |((E)|7’lb)of%te lﬁ‘ grﬁ%amvge'teg}l fon (?9%) l?é)ageo% ?3 éerrrl\é% %%cpo%ecf @oman

upper shaft support portion (12) of the valve body (1) to an external space (13). The external
space means a space in which the structural components of the valve body are not present
around the drive-side valve rod (27) and which is opened to the atmosphere. In this case, it
means that the drive-side valve rod (27) is exposed to the external air, without being covered
by the structure of the valve body. Because large-diameter portion (27a) located in the center
of the drive-side valve rod (27) has no relation to the structural components of the valve body
no precise finish machining is required, and only a portion to be inserted between the small
diameter portions (27b) on the side of the valve element (3) and the valve element (3) are
machined with high precision.

[0042] A pressing plate (18) that is installed in the upper shaft support portion (12) and

serves to lock a bush (20) for tightly closing the valve can be stopped and locked by the step
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sel ected, provided that a pipe (28) can be freely inserted thereonto
to prevent hands or body fromcomng into direct contact with the

val ve rod. ].0043 thermal |y inpsu { cover (23 n be al

eov adamed e s g R oSN (L Ens SRS s Pt DY sBheRtif v
rod (27) to the external air, it is possible to facilitate the

t r ansf ettagimen Pttty rile aburting aepingt adprkiag platre(19hnddloplgag fto Anydpige-
.reduce the transfer of cold air to the actuator. Further, the valve
body i slidfméteepbrtidn (27a)) verqiais diaddxpotdidgrontidr of thedrivasidagalvegeh27), hory be
exanpl e, foaned pol yurethane, and the inserted pipe (28) can

ef f ect is\%bﬁéd})%r%\/i%@& that Qggmgg)% Ik ffe@?rlih%'ﬂeﬂ theRERIY tof provend HARIs 0P Gody
directly to the drive-side valve rod (27). Further, 't is preferred

that a rk for .indji.catin he,val ve. openi ng degree be provided on
the sarfoeomiie PR et Hinif VTR 29) " Thereby making it
possi bl verify the val ye opening degree  fromthe outside or

per f or r{ﬁg‘i»ﬁi fi cArhemally msulaing ¢PYRy (?Maétbealsmmm«]ledpp@@s epodigiet; and
illustrate other enbodinments of the injector. FIG 11 shows a

conf i guyaaxiposing thewdnivetside walveamd (2 Brto therextdmal 29) itiispqssible tddarilitatetthe
drive-side valve rod (27) and the closed state is indicated by

mat chi ngansfet bf waint eatamal sir tsgeideive-6ido vakk @H27p amerédade the ansfer of cold
attachment plate (14). FIGS. 12, 13 show configurations in which a
symbol iBd)hd RdhAET 1HEH Eﬂ%ﬂa@%d29§gg%@9/\i&ﬁ?ﬁ eRpaYANC thelrR2Ny insulatin

i ndi cating an open position are provi g% angul ar pitch of %O
degrees on the valve.rod, and the o or closed te can. .b

cont | r raEan JPT BRI et O Ve BB inshreios FE ERhE R st apgevent
(14). FIGS. 14, 15 show configurations in which an opening degree
di spl aythediermally msylatiag sesuhfrem adheringdirestly ththe dsiygtsisies alvegpd é%ﬂn gurther,
- open and cl ose position that are forned on the valve rod, and the
openi ngt tguefened that bemadi Sylimdieadingythd vedve epeatrigategok belpeodi slhdmathe derficee
that follows the rotation of the valve rod. If necessary, an

" i ndi catéfahe agediige tEYe RRI 205 tiddréBnkling R§osHisIB k@Verif® hee@alvelopealnpl d¥ree -

1. Acentered butterfly valve configured so that a sheet ring nade of

2& ?Lﬁfﬁf%fgﬁﬁf 5%}/8% 3‘;@%@’2‘[‘#‘%?%@%% &frebfbringdh§to00dy having a
[0044] FIGS. 11 to 15 illustrate other embodiments of the injector. FIG. 11 shows a
configuration in which a triangular symbol (29) is provided on the drive-side valve rod (27)
and the closed state is indicated by matching with a triangular symbol (30) CLOSE formed at
the attachment plate (14). FIGS. 12, 13 show configurations in which a symbol (31)
indicating the closed position and a symbol (32) indicating an open position are provided
with an angular pitch of 90 degrees on the valve rod, and the open or closed state can be
confirmed by matching with a symbol (30) on the attachment plate (14). FIGS. 14, 15 show
configurations in which an opening degree display device (33) is mounted instead of the
symbols indicating the open and close position that are formed on the valve rod, and the

opening degree can be displayed by the rotation of the display device that follows the rotation

of the valve rod. If necessary, an indication needle may be installed in the display device.
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to penetrate the val ve body, a disk-shaped valve elenent is pivotally
supported inside the valve body by a valve rod arranged to extend
fromthe val ve body in the radi al d:igg t hereof such that a
_peripheral edge of the valve el ene be brought into contact with
and separated fromthe sheet ring, and a rotation axis of the valve
rod is positionbd subst &menter¢d/butisrily valveemfigared sorikat afshediging anadg of an
.element, wherein the valve rod extending fromthe val ve body

out war (ﬂlastii: Bedling nicatheals Hbiired invavd ol havingtangliaddicil flperpasdage &drmed
portion of the valve body, an attachment plate for installing and

fixing 63 ?ér%%\téatﬁl Galvg bé BQfés[k@QlaEé’d Hivd a@fﬁEntt ivgtﬁlﬂz%ﬁpo?{eﬁ%mde the

extendin e val V € support ot"cone Into

cutor  paleY Y %v%l\ive.erg{%‘i%#n&e o2 BRaGu)S BN e Ugpa

and the su@Port arns. 2. The butterfly valve accordlng to claim1,
wher ei rthers h that a periphssal éAes plthe valve elemenbsandethsenghi inte rentact ayidy and
direction is exposed to an outer space between the outer peripheral
por t i orsepdrateti érowathe shdeo dipig cand a doatiah tigis lofidrt vapleabé is phsititined bulistaatiallyy
val ve according to claim1l, wherein a pipe is freely inserted onto a

porti orpntthe tdiftray Bhy 6f the Fale¥ eRAHN SvieF@imteRalveaby extefditg iffdnt fe vaide bady
direction, between the outer perlpheral portion of the val ve body
and th

and, e AT R ONE PR §8'*“°5 BF R Lol on
3, whereij ti qgr e formed in the val v ress

i at o 1<iaFAB Y GO P TGRS PG B0 gt Boupbarsa bk eayle ﬁfwrgﬂals
also to lock the valve rod. 5. The butterfly val ve according to claim
3 or 4,cxiinding from ithe ywabeskridygthe shppost aimg da netiedhe intaeentach sldidthpyalve rod,

- fixing a locking plate to the attachnent plate while pushing 18 the

pi pe widnd atdpecd ie pkividedieaieen theidutehgeriphbiabpsrtion b theivabiedlolly, theippor t ed
by the pressing plate. 6. The butterfly valve, according to any of

" clains ajetaklﬁnéhtg &8l thed MBpohsssi ng plate is fixed to the valve body
with a threaded member sucﬁ as a bolt.

2. The butterfly valve according to claim 1, wherein the valve rod
extending from the valve body in the radial direction is exposed to an outer space between the
outer peripheral portion of the valve body and the attachment plate.

3. The butterfly valve according to claim 1, wherein a pipe is freely
inserted onto a portion of the valve rod extending from the valve body in the radial direction,
between the outer peripheral portion of the valve body and the attachment plate so as to cover
and protect the valve rod with the pipe.

4, The butterfly valve according to any of claims 1 to 3, wherein a
mating groove is formed in the valve rod, a pressing plate is mounted on the mating groove
portion to lock a bushing and also to lock the valve rod.

5. The butterfly valve according to claim 3 or 4, wherein the pressing

plate and a bushing are locked by fixing a locking plate to the attachment plate while pushing
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7. The butterfly valve according to any of clains 3 to 6, wherein t he
pi pe that |s freely inserted onto the valve rod is transparent.

The bu C

openi nd gy St eRRE AL A U AV R F ooy Suisldy bﬁ’é%ﬁ%ﬁbn%%ﬁe
val ve to be viewed from_the o§t5| de or (sn openi n degree di ﬁg

that displays the openi A§e BeFTER Valve aprording {kanyso 0&1’6‘%1&%6 rﬁm\}g‘? ve
.rod portion positioned between the outer peripheral portion of the
val ve prodingalade istfexedito dehvabretbodl atith a @ireadbembumbeesuch s g hblie
according to any of claims | to 8, wherein a bolt for fixing a

piping is abutted agai Nghe blierAyRAINE beiding @ ABdIAMs BRE 6V whateinBely
and piping. 10. The butterfly valve according to any of claims 1 to

S, et B K00, BBLT i o0 52 nst the support
valve body and ?.I pi ng. Jfge butterfly valve according to any of claims 1 to 7, wherein an
opening degree indication unit that enables an opening degree of the valve to be viewed from
the outside or an opening degree display that displays the opening degree of the valve is
provided in a valve rod portion positioned between the outer peripheral portion of the valve
body and the attachment plate.
9. The butterfly valve according to any of claims 1 to 8, wherein a bolt
for fixing a piping is abutted against the support arm to position the valve body and piping.
10. The butterfly valve according to any of claims 1 to 8, wherein a bolt

for fixing a piping is abutted against the support arm and the outer peripheral surface of the

body to position the valve body and piping.
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