DESCRI PTI ON BUTTERFLY VALVE TECHNI CAL FI ELD The present invention rel ates
to a butterfly valve, and nore particularly to a centered butterfly val ve
suitabl e for condensation prevention, and even nore particularly to a
butterfly valve that prevents condensation in a portion exposed to air, the
condensati on being caused by the fﬁﬁiﬁéfff in tenperature between the air
and a fluid fl ow ng down a conduit : GROUND ART In conduit lines in
which a lowtenperature fluid flows, such as_piping for cooling or
refrigerating, moisture containé%UiﬁEBﬁéYEVAngﬁdensates on the outer
surface of the flow passage due to the difference in tenperature between
the flowng fluid and the air. For:. this reason, neasures are taken to
prevent the condensation by providing a thermally insulating cover on the
outer surface of the conduit |ingpdeqruseradiguch thermally insulating
cover, in a butterfly valve nounted on the conduit line, parts of the valve

body and valve aft hoysi ng. are, al so covered and thermal |y i{nsul at ed.
However, a IargesﬁlerrF%HPWe Wé”\?]zf%@zo Bﬁ}ﬁ? Xyﬁﬁ'ﬁdﬁdﬁ?wﬁ’g{%‘l}?ﬁﬁ'ﬁﬂ& ext ends
from the valve body perpendicular to the conduit line, that is, the outer
end por t icorferstl bﬂlﬁerf%ah@ suipble forgpndensetionapreyration.cind exprimere particidamdy to a
connected to the outer end of the valve shaft cylindrical portion are

di ffi cul butterfiyorabre thattptev@ntshoendedshtyon insLgoatiomekposadeatd abretha wsrddnsstion e
conpl ex shape and an orientation different fromthat of the conduit Iine.
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i nsul ati ng cover and are exposed to the atnosphere. In such cases, noisture
contained. in the atnosphere condensates on the outer surface of the exposed
val ve shaf cylindrical portion or actuator, causing corrosion. Yet |

anot her problemis that water drops fall down, staining the floor.
BACKGROUND ART

In conduit lines in which a low-temperature fluid flows, such as piping for
cooling or refrigerating, moisture contained in the air condensates on the outer surface of the
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.

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



Further, as shown in FIG 18, the valve shaft cylindrical portion or
actuator can be also thermally insulated by a thermally insulating cover
that is separate fromthe thermally insulating cover covering the conduit
line or integrated therewith, thereby preventing the condensation, but the
probl em arj,sin en ch. measure,i,s._enpl.o e3 t revent the condensation
is that %8%’3{13%]3% {Setﬁ#{lw t?faﬁ@%ssfg%fdo‘émvﬁlf’%{g heoﬁmgs)rhapes and si zes are used
according to appLication, installatiqgn |ocation,. or control system

thermal |y insul af VRFTSEP WD IRFIG:S; §a&?;§é%ft Reindrical nostion eictuator can
correspondingly to the valves. Accordingly, in order to solve the

above- dé=aliotbernmllylihstated bye thepphily tstlatihg ¢over that Bseprrateduin teet thermalizs

her et of ore suggested a structure in which heat transfer between the valve

body andnéhgircdonat @vetifig tHetc@hauPhfdodhtepRELACREeRh PtheneP hrevenGigngat i on by

providing thermal insulation between the valve body andﬁ?he val ve shaft
cylindrigal 1] | vent. ng. C e
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di scl osed i,n Patent docunen{ 1 a valve body and a valve shaft _insertion
port i on Ondgnsphen;is %ﬁg’FPa‘{?Eri’P‘FﬁiﬁVé’éll"e?) %V%w%a?&%ﬁm?@é Sjz48 aiGraPty from a
cast material such as cast alum num and a connection flange portion
conposedacobrding toapphédtipn, installdtani Ingptiorsdnrcoatrd systew, Agrallymmgnlatiagicoviersx an
actuator is fixedly attached to the outer end of the valve shaft insertion

por ti on. ofAYeMSfyped Rveds BvbApkreaicofbsiondingly'td ¢RdWalvdsS that the nunber of
parts is increased, the nuiber of assenbly operations is also increased, and

the valve body . i { eci shon. t confi gur ati on
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thermally insulating glszﬁe itﬁfc‘)? the outer end of a valve shaft_ cylindrical
por t i on, Prgseny aprlisationyhasshergpforgsugaested astcture i which hgat tansigr beftesn thensi de
the columm, and a heat-absorbing fin is provided on the outer peripheral
sur f ace wdlve bedycasiditheractiator iséntermpted o zeticed to prykniseddensatidabeprovitiiegiment 3,
an actuator is attached to the outer end of a valve shaft cylindrical 2

portion thefmarinduldtdhrBReiésnahe edlvehodyeahd the edvastardyiiadrical pesion. [Savh ng
thermal insulating

condensation preventing structures are disclosed; for example, in Patent documents 1 to 4.

In the configuration disclosed in Patent document 1 , a valve body and a valve
shaft insertion portion of a valve shaft cylindrical portion are formed integrally from a cast
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.

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



properties, and a valve rod for driving is inserted in the internedi ate
colum and connected to the drive shaft of the actuator. Al though such a
structure requires no precision casting of the valve body, the drawback
thereof is that the height of the valve body is increased and the nunber of
parts is increased due to the addifion of the, columm., Furthernore, the
nunber diPTosEa AR IRferRdiale pRIHRD; Igafferfe%aéwh%nfdeﬁlnéawgtthq@df wsating Wt h t he
configuration disclosed in Patent docunent 4, the condensation on an

act uat orprogeriieseaeha ralvbyodfor dgvimguainserteslinthe inydrinadiatecalunsoindeomedted to
thermally insulating properties in which a valve shaft cylindrical portion
and an afé davOshadtdf A BRito | Altiugh Suck DétFREirk RREEShd YrecRIoA\dastinptofiths ual |y
mat i ng concavities and convexities on both end surfaces that are joint
portion I y } . . and
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torsion stress

S. .However, .the dranwpack such a _structure is that the
nunber otfunp}&rpgpargs i fcreaseddue e a ﬁ‘ﬂ%‘i’ﬁg? @gg@mﬂ%ﬁaﬁ%@ﬁm mﬁgerwé
i ncreased, and the val ve body has to be cast with high precision. The
dri ve- si abecmblly wpenationsan dnar¢psediand e opstas missdnnect ed, so that they can rotate
integrally, by an appropriate nmeans such as irregular cross sections or key

structures. Wier g/ittethk @¥nSfrhtedridisclbsed SPhleetbchmenCadd @nd¥nsh@bmbh B9 t he
drive-side valve rod and the actuator, if the key structure is broken, even

if the h . tar J.8 T i he Je i : apsferred
ncour at o i pechBie28Y UBhER Vv PHEL e beoh BhE b g hallGhonule R0, PLCET
However, with the conventio tructure.in ich the valve rod is
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rotation cannot be visually observed fromthe outside, and the only

rel i abl efomsedhodegrallyd previding eowthallyrreatingronoayities dand dpnyexitigsen both eidosed is to
rely upon the injector rotation. In the configurations described in Patent
docunent surfactthét ard foilopdrtibmrsdthé wlivdisat cyBndridal tolgihtaind thetya@ Bodypind i Xi ng

the piping is provided in the valve body, as in the conventi onal
fixing them with a tightening member, thereby preventing torsion caused by torsion stresses.
However, the drawback of such a structure is that the number of parts is increased, the
number of assembling operations is increased, and the valve body has to be cast with high
precision.

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.

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



val ve el ement, machining of the bolt insertion hole for fixing the piping is
not required, and cost can be reduced. At the sane tine, there is a certain
degree of freedomin attaching to piping flanges with different piping size
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bolts are different, it Is inpossible to abut the bolts against the ribs
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i mproved, the anmount” of nmachining required for the va body” can be
reduced apuiforined.manuf acture thereof can be facilitated, thereby reducing
the cost, and the operations of connecting to the piping flange and

mai nt enance are singl.e.. wherehy convenience and usapility are_jnproved. The
present invention s 1%&%‘8“?dox?/ze"-aaﬁgé’ﬂea%mﬂ%mféﬁ%ldtgpeﬂrl%\rH?PH@O%M

centered butterfly patmeloe@nEdtQul h s b an,el astic
0 24T HAn&R UthRy M dsl &ﬁﬁllC&ilW%@??@gﬁNo Ro®

sealing nenber is nounted in a val ve body having a cyli fTow passage

formed to penetratef3i883val ve body, a di sk-shaped val ve el enent is

pi votal |y supportedpi.nsi V .val ve r r ;g; ext end
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fromthe sheet ring, and a rotation axis of the valve rod is positioned

substantially on the centralpigii®y@hRENSE YAEMRVEUEMRQt . wherein the val ve
rod extending fromthe val ve body outwardly In the radial

It is an object of the present invention to provide a butterfly valve in which the
effect of preventing condensation on an actuator can be improved, the amount of machining
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.

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
direction extends to the outer peripheral portion of the valve body, an attachment plate for
installing and fixing an actuator is supported by at least two support arms extending from the
valve body, the two support arms comprise rising portions that extend in the radial direction

from the outer peripheral surface of the valve body and inclined portions that are bent to



direction extends to the outer peripheral portion of the valve body, an
attachnent plate for installing and fixing an actuator is supported by at

| east two support arns extending fromthe valve body, the two support arns
conprise rising portions that extend in the radial direction fromthe outer

peri pher grodude b a0 edshdpaaustadhuethboshporRéing fthé O188kr ROTHeVARS réd'Bbmake bent to
4 produce, a curved shape such that the support arns cone closer to the valve
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enabl i ng th? val ve 3od$/ to ge su‘E)ported, t he support arms do not cone into
contact W% PIYHROAYAP P& sprpgried. dhgisupper ares danqispimg dafo sertagiarith the velye ed,
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di r ect i oPldte angd#igowpport arngsn out er space between the outer peripheral portion
of the valve body and the attachnment plate. In addition, a pipe is freely

inserted onto a pPurthepthefalvéeodmadtardingoflomthevalvarbodyf indim tabial d@éotiwnhiody in
the radial direction, between the outer peripheral portion of the valve

body and et h&seaté as BORPLpaRL BLGveSR RS fpeﬁyﬁéralmim Ot BE ValhBodkPhniehE 0d Wi th
the pipe. Further, a nmating groove is forhned in the valve rod,” a pressing

plate is nt e n the mating groove portion to |lock a bushing and al so
to: lock aﬁﬁ%‘@eﬁq\?@?‘?‘od. Further, the pressing plate and a bushing, are
| ocked by fixing a locking plate to. the attachmantgé)l ate whi] e pushing the

pi pe with the | oclafditimag@ipeds freely dnsgred antogparion of the valve jodsextendingd by
the pressing plate. Further, the pressing plate is fixed to the val ve body
with a tHreadedvatentoely in shecdadiabdiaedhiohf betwertt the outet herighierz porttian of shef vaded y
inserted onto the valve rod is transparent.
body and the attachment plate so as to cover and protect the valve rod with the pipe.
Further, 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.
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.
Further, the pressing plate is fixed to the valve body with a threaded member
such as a bolt.
Further, the pipe that is freely inserted onto the valve rod is transparent.
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.



Further, an opening degree indication unit that enables an opening degree of
the valve to be viewed fromthe outside or an opening degree display that

di spl ays the opening degree of the valve is provided in a valve rod portion
positi oned between the outer peripheral portion of the valve body and the
attachnment plate. 5 In accordance with the present invention, a structure is
enpl oyed in which a valve shaft cylindrical portion that acconmobdates and
pivotally supports the drive-side valve rod is not provided, and the val ve
rod is caused to be present in a space between the outer peripheral portion
of the valve body, the gttachnent plate, and the support arns,. w.thout

being in contact WRERC @@d’ﬂg&l‘? pg‘?sﬁ%t,m‘éﬁﬁlﬂof”sa WE’E&V’I&?OY%PP@&%%/
exposed to the external air. As a result, the drive-side valve rod cones

i nt o cont walve shafhcylindrieal porier that accomamdates andpivotatlynsupports theadriversidewalvd e
easily transferred, and cooling of the actuator is reduced. In addition,

because arddq8hbopForidednaridsthe Wallve Yedlisicausalite Be preSentlin ¥ Spaek Betwésh vie dugét does
not conme into direct contact with the attachnment plate for installing and

fixing the_actuator. ' iR e LnsSi t he
val ve anareield ekt e SONE b, B oRERHGLADe, 18 WERoBOR il B R |
entire outer peripheral surface of the support arns comes into _contact with
the ext ebeing mpontagh it BistsHBROTE gsagnd ig darsctly endipestlyexppsedito ferexternal air.

i sincreased, whereby the cold air transferred fromthe inner peripheral
sur f ace ofAstaresulgltheedipedside ual vé eoddiomss patd @dntactowrith thg eafernal b, keat aftthewrarm

pl ate can be reduced, and condensation can be effectively prevented. By

enpl oyi ng egteftal Hizlchh Be bikiMhtabfeiroe, ﬁﬂicMSIjﬁgh&Qhé/ adtiiRor BeediRed alnsAMitid, be
present in a space between the outer peripheral portion of the valve body,

the attachnpe . the . Al ' [ ct Wi th
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observed fromthe outside, the valve _raod rotati can be visyually )
conf i r med diregtecontact withjtheattaghipent plate é‘%frinﬁ%‘ﬁé&ép‘f Exmgrgheamtoraﬁ%pt FERdCERABNCe
ability thereof can be increased. Because the rotation of the drive-side
val ve r od ocantibg beiveagalithe/inside of thermatie and thesavtiptoreas theyriyaddestabedodhat ber a
troubl e has occurred on the actuator side or

reduced, the entire outer peripheral surface of the support arms comes into contact with the

external air, and contact surface area with the external air issincreased, whereby the cold air
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.

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.

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



the valve side. The drive-side valve rod and the actuator are connected, so
that they can rotate 6 integrally, by an appropriate neans such as
irregul ar cross sections or key structures. For exanple, where a key
structure is enployed for coaxially rotating the drive-side valve rod and

t he act ugiiegrally,foytdhcappfiprivte Hednd scl 55 ire@laNcro&VRBtidrs dr lkey banshgs. ofort he
actuator is rotated the rotation of the drive-side valve rod is not
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direction of the valve.bodg is shortened, a core that has been
convent i dhatotationsétheddriversideealve tod is notrteansfeared werregtbyurHovesverbetause thy
beconmes unnecessary and a hi gh di nensi onal accuracy is not required for the

external dsvepRaft Aftaticheca dk wisubiogyonfithred cthe heabldrh thas hawiccige®sadieysolveduse
precision casting in the production process. As a result, production can be

per forne a1 gﬂﬂ§r|es where high-1level casting technology IS
unavallangalzﬁ'ag It1on, the casting deburring treatnent perforned after

casting is facilitated b roviding a convex ort stl rrs on
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Further, a configuration is enployed in which the valve body and the

act uat or WtMeréM@aﬁﬁethmghenﬂwawl direntiop of theaatviedhodyi és showteneshad t he
drive-side valve rod is caused to be present in a space between the outer
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arnms, W thout being in contact with the support arnms. Accordingly, the
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entire butterfly valve can be greatly reduced, and a
process. As a result, production can be performed in the countrles where high-level casting
technology is unavailable. In addition, the casting deburring treatment performed after
casting is facilitated by providing a convex portion for casting burrs on the mating surface of
a mold for the outer shape of the valve body.

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.

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



sufficient strength against a | oad of an operation torque can be ensured. By
abutting a bolt for fixing the piping on the two support arns or on a
support 7 arm and an outer peripheral surface of the valve body, it is
possible to facilitate the positioning of the valve body and piping.
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|52 Fr oottt SlontSe Vet Rt LR BHbE St onk By MnBSSLIRDGE YT ¢

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

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 vaive and the bolt
for fixing the piping.
FIG. 5 illustrates another relationship between the butterfly valve and the
bolt for fixing the piping.
FIG. 6 illustrates an example of a structure displaying the opening degree of the
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FIG 2 is a cross-sectional view along the AA-Aline 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 rel ationship between the butterfly valve and the bolt for fixing the
piping. FIG 5 illustrates another relationship between the butterfly valve

and the Ydvarodor fixi ng the piping. FIG 6 illustrates an exanple of a
structure displaying the opening degree of the 8 valve rod. FIG 7

i | lustrates anot h&lGekdmptraeodinothes exampleof a dirsgihimydisydaytimetheppaning ddgge e  of
the valve rod. FIG 8 is a front view of a valve body of a butterfly valve
of anot heghe@aledbdrent of the present invention. FIG 9 is a cross-sectional
view along the A-Aline in FIG 8. FIG 10 is a front view of the butterfly

valve in a state i i . i j ' . d
and covered with gm#&#%‘%dj%%hf%%@%%bgdgv@%%%@fﬁ%%ﬁ@heg? Iélg&ﬁal%fe%
exanpl e of structure displaying the opening degree of the valve rod. FIG
12 ill ust?@ﬁ%greé?f&t“ﬁ‘éqml%&-anpl e of a structure displaying the opening degree
of the valve rod. FIG 13 illustrates the open valve state in the exanple
shown in FIG 12. FEGQ® isidcrpss-agstionsal eswaalongdha-4 lofe in BGréict ure in which an
openi ng degree display device is nounted on the valve rod in another

FIG 14 FIG 1610 B ron i an o e ey R B T
which a pgxpo‘?hé?fembodhnent is attached and covered with a thermally insulating cover.
FIG. 11 illustrates an example of a structure displaying the opening degree of the
valve rod.
FIG. 12 illustrates another example of a structure displaying the opening degree
of the valve rod.
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 is 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

cover.

EXPLANATION OF REFERENCE NUMERALS

1 Valve body
2 Flow passage

3 Valve element



anot her shape is freely inserted. FIG 17 is a cross-sectional view al ong
the B-Bline in FIG 16. FIG 18 illustrates a state of covering with the
conventional thermally insulating cover. EXPLANATI ON OF REFERENCE NUVERALS
1 Val ve body 2 Fl ow passage 3 Valve elenent 9 4 Inner peripheral surface 5
Sheet ring 6 Quter peripheral surface 7 Actuator 8 Drive-side valve rod 8a
Mati ng groove 9 Ldvenergieapherslgupface portion 10 |dl e-side valve rod 11
Convex portion 12 Upper shaft support portion 13 External space 14
Attachment plate sihestipgort arm 15a Rising portion 15b Inclined portion
17 Bolt for fixing the piping 18 Pressing plate

6 Outer peripheral 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 for fixing the piping

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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19 Locking plate 20 Bush 21 Concave portion 22 Pipe 22a Wndow hole 22b
Open portion 23 Thermally insulating cover 24 to 26 Synbol 10 27 Drive-side
valve rod 27a Large-dianeter portion 27b Small-dianeter portion 28 Pipe
29 to 32 Synbol 33 Opening degree display device BEST MODE FOR CARRYI NG QUT
THE | NVENTI ON The greferr.ed enbodi nents of the present invention will be
descri bed bel ow i A7 Dgivesidsrvaliestzaidll with reference to the appended drawi ngs.
In the figures, the reference synbol (1) stands for a cast article that has
a val ve body of a2paLimgefdiameted pogtiéi t ached to have a wafer- |ike shape

bet ween fl anges of pipe constituting a fl ow passage and has a cylindrical

fl ow passage (2) & :ate the inside of the cast article. A

di sk- shaped val vezz?gﬁﬁté%ﬁgﬁrﬁ% votally supported inside the val ve body
(1). A sheet ri ngzga conposed of a rubber with soft elasticity, or the
like, is inserted Rfeen the inner peri pheral surface (4) of the valve

body (1) and the valve elenment (3), and the flow passage is opened or
closed, or the fl8%te 3 &8ympal controlled therein by bringing the sheet ring
(5) into contact, with the outer peripheral surface of the rotating valve
el ement (3) and s@p@pehinggleptee disptastdericag t herefrom The val ve

BEST MODE FOR CARRYING OUT THE INVENTION

The preferred embodiments of the present invention will be described below in
greater detail with reference to the appended drawings. In the figures, the reference symbol
(1) stands for a cast article that has a valve body of a butterfly valve attached to have a wafer-
like shape between flanges of pipe constituting a flow passage and has a cylindrical flow
passage (2) formed to penetrate the inside of the cast article. A disk-shaped valve element (3)
is pivotally supported inside the valve body (1). A 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).

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
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element (3) is pivotally support by a drive-side valve rod (8) that extends
fromthe 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 fromthe outer peripheral surface (6) of the
val ve body (1) in the radial direction and having the outer end thereof

i nsert ed Araseneofj thovdis eomyex petiiopdt 1), pbereiagnoldglivisivn periangf thextageng wakl is8) |
(10) are positioned coaxially with the central axis of the valve el enent
(3). A cdlispasedan thioeconiéd porsion  bi)nithie rgstingebuasicen bep eaispdar adcuson thacenvex
formed in the central portion of the outer peripheral surface (6) of the
val ve bodyorfidn (11BeRauSERllitithe thd rddiRaberopf the this convex portion (11),
where a nold division portion of the casting nold is disposed on this

corver POLLIon, {1k chIEBESHRR INTR GRS, SANIE bRl I SO

portion (11), there i ng e renov re %i de val ve
rod (8) extending.qutwardly fromthe outer peripheral surface (6) of the
val ve boow(%iﬁ GFn fh‘?ev\g?%éwév (b} indhg fadil difegiionsnsures (e pEesaRes Aifthe ¢reve-side
drive-side valve rod, without a contact with the support arnms, in the space
bet ween t vedvamotiewithartiaposetaat with thef sapporofrntsh i tha spaze betiyeen tticowdérnt recipheralk

pl ate, and the support arns outside the outer end of an upper shaft support

portion (defact Bfthe RARE HUEEIhE ARCRNENt f15te BarfGhd RigpoH 380 S BuRide RS slltet enfilo®M t he
outer peripheral surface (6) of the valve b ) in the radial direction.

t ody

The outer n th Llyve-si lLve rpd i S._connect to 1he.actuator
(7y and' 2 G Herl e bl PR G oMy AR EG Bl PR,
serves to_nount and s%ﬁpo t %he ctuator (7). is _ilr;st llled on two support
arns ( 15) fromdhe,entes pesi tase @é}fi walvg bady ( hinghe eadia diregfiony ghhgoutes o gy
(1) integrally therewith at a predeterm ned. distance fromthe valve body
(1). The emsinfphe driverside ydlss raar (@) i copostal twnithdacuapore@e tmd isidnvedn sphotated on
both sides of the valve rod (8), so that the drive-side valve rod (8)

L it Thtsmnacnpuih] s Suckoaoph Aol g ded O 5,

attachmeny, aliaf 6, gvé’o%upport arms (15) rising from the outer peripheral surface (6) of the valve
body (1) integrally therewith at a predetermined distance from the valve body (1). The
support arms (15) are disposed with a predetermined spacing on both sides of the valve rod
(8), so that the drive-side 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)

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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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 t ubetegrally.dheperctotaiangase of the ddue-side yalve 5prb(8) cam be misually canfismgd and t he
attachnent plate, and the support arns, the drive-side valve rod (8) can be
vi sual | y spedifieexsandtionfafitid faflue ludatida\vaibe perfiided very casidy ped teidhlyt Ieel y
inserted in the respective zone, as described hereinbelow, or by using the

pi pe (22),qk4iah. tﬁsegaaswfé dntikd SRBBFERALe of1BE sEPFBIRSs (19/MEM LBk GthitRe br oken

and the drive-side valve rod (8) and actuator (7) do'not rotate 12

i ntegrall t he. non-rqtati state of the drive-sid alve.yod (.8) .can be
U susl y <Ktspiat Aindd anid odshe B8 Soretalntie B R naReiey T Roulikg A e
perfornmed very easily and reliably. In addition, because the entire

ci r cunt erteswarmopirt apeling phibe attaghment plate (14) ¢an begedused. with the external air
and cold air on the inner peripheral surface of the valve body (1) is

replaced with the Twatwd aipportaaad (1Y aefpréfbrablgtcoapbsendf risirgt mriidnd )1 athabe
reduced. The two support arns (15) are preferably conposed of rising

portions @F(Ee%a)i? {h@%d(ieg% ] M}nTtﬁ?eeou&é}%'bﬁﬂahegél@@ﬁ&d&ﬂéﬂﬁ%&lb@b@dﬁ @) and

peri pheral surtace the val ve body (1) and e inclined portions
(15b) th ar ent .t rv. g‘.)q ns
cone cl ogth? mfzgn%rf’ém\l/%%\gggbsg%qg ?eé%r%ﬁftﬁé’?%}“égﬁg‘?‘ﬁg‘?ﬁl’%g‘% (h lt’ga Pémg{t%@
attachnment plate (14) is nnected to the r ds of the inclined
portions EESIHosens the Yaé%‘ioﬁ, rogq,&xﬁ rwpg,po{twgsgtﬁaﬁélpgﬁgﬁ glaplpae %é’llaatﬁ {lé‘gﬁed to a
piping flange with a different size of a pi Eqiqu)lg constjtuting the flow
passage' asodnectadi th ftleer ater eads efifhe inshnedepoations4hy) ehs presplbi qvepdiher thst t he f1 ange
portion, the butte_rfly val ve can be adapted to bolts (17) for fixing the

pi pi ng of budkefffyevatvetis attachedyerepiping fingevalre differena size kbapiping ¢ingituting fher t her ,
as shown in FIG 5, the bolts (17) for fixing the piping can be brought

i nto cont@Gh pidsidd dnha dormresit asrdh et &id diaeteasfboldiolds@ tid flirge poitdhihe
portions (1ga) to support the butterfly valve. A mating groove (8a) is

formed i ny [RenAliVeeafi bl Q¥R IS HoRE (178 Yor tAGHE te BiphRSéftifferent arrangement and
diameter, as shown in FIG. 4. Further, as shown in FIG. 5, the bolts (17) for fixing the piping
can be brought into contact with the outer surface of the base portion of the rising portions

(15a) to support the butterfly valve.

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.

A pipe (22) is freely inserted onto the drive-side valve rod (8), and the lower end
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plate (18) is nounted on the mating groove (8a). The pressing plate (18) has
a structure in which a disk-shaped nenber is divided in two, this nenber
having formed in the center thereof a gap and has a di aneter al nost equal
to the outer dianmeter of the mating groove portion (8a). After the pressing
plate is unted so as to.insert the pmating groove portion (8a), the

pressi ng OgFﬂéﬁIép‘? @hﬁ?%am% the WpsE sikacp side iOthe(PZi%smgd’ll%@ $n Furberotben end

of the upper shaft support portion (12), in a state of applying pressure to
a bush ( 2@petspdiahuetsiagnest a lockifgplates(1de Theloekihg platp(l9pis(se@weddo theeel vy
inserted onto the drive-side valve rod (8), and the lower end 13 of the

pi pe (22)attathichnt plred (18}, itk dppleig sressudc® thé fipe @12)t he phissiagifoige l ate (18).
Further, the upger end abuts agagllﬁﬂgt a Iock?%g%l)atep( 19)‘.§ The | ocki ng

plate (1 ' ] teey 14 I oL i ssure
o the. piisafsy LR hephBtan Ab LR HRRRe Pall(Enl Ml the B e BB, Vst Buft o)
to the pressi.n | at e 8), the pressing,. plate. (18 an be. | ock

t oget her 19\‘%‘39 t’?ﬂ‘?@%%ﬁh%‘?%‘)‘sﬁa&}tﬁ’éﬁer’% 8 F‘i!l E@Bm%é?‘)& BRSNS e g&éssi ng
plate (18) is nmounted on the natin? groove (8a) of the drive-side valve rod
(8), theriempunieidionghd matiggmgropie (8a of thedlkivésisledalveaod (§ethomby makg if 8) . The
pipe (22) is not limted to the cylindrical shaft and can have any shape,

provi ded gosgibletthRocRMRsdiVigsifOvA0e RId (18?1€Th@pibia (Z2) B4 #tQinkidA)to G eylierical
transferred to the pressing plate (18). As described herei nabove, the

drive-si dg,Naliieah 9dvd ﬁ)yp%?ﬁeﬁ%éﬁéé%wtﬁe Efég%ln% Ethe b the ic%g{a}{g‘iﬁ?cﬁgl dg%aﬁ he

space bet n the outer portio va ttachnment

pl ate, and the.support arns, wt t comng into contact with the support
arms, ang[’ettF?é‘S{‘?frﬁgPoﬁhgpF%%gtp e&%ﬁund the drive-side valve rod (8) in this
position, but the pipe has a snmall thickness and can transfer warm external
air to the drive-Abdescuibéd kereindbq\@) thealsive-sidgsial ve rod k¥ had aistractyregcly tiatis r od
(8) can receive the external warmair through the pipe (22) in the

af or enentis preeeht P deepacdtttiéen thx beenpériphesd] perione tieasilveybody aths haiddhatnt 0 t he
drive-side valve rod (8), thereby nmaking it possible to reduce the cooling

of the aghiMal Hld the suppbH atflE wittRff 88tfifhg into contact with the support arms, and the pipe
is inserted around the drive-side valve rod (8) in this position, but the pipe has a small
thickness and can transfer warm external air to the drive-side valve rod (8). As a result, the
drive-side valve rod (8) can receive 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.

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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the pipe (22) has a structure obtained by bending a plate material to an

al nost 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
pi pe (22) via the open portion (22b), and the drive-side valve rod (8) can
be ef f ectddueriyg dircetight thentabverod! Beithey dsishoWa iR KI@I6)dl cattingloyt pat 6ftht bipepi pe
having a cylindrical shape. In the case the valve body is provided wth a

ther mal I yobnaid Bihidg SRMAbwAR) QZZa)‘,’“S?{ho%fﬂl?Iéi 6,'i@ﬂ|p%§iﬂe%c&ﬁﬂﬁ1hr\qﬁm1

thermal |y Insul ating agent, for exanple, foaned polyurethane, the pi ge (22)

can effectivel reve the therpal.ly insuyl atin ent. from 14 adher |

i rect | y Y QHieRE BF ey afiepd Eprelb i f Rirkiie R gioan s The ot St o
of the pipe  (22) and forming a wi ndow hole (22a), as shown in FIG 6, it is
possi bl e esNEERES Piovided galthssurfapeof the driverside vatve red (Dnike dagrge of walve
Furthernore, if markings for indicating the degree of valve opening are
provi ded @rningean be tanfmedd fidne theroutsidesordhe vafuendned theBoto chlbe deiflede of val ve
openi ng can be confirnmed fromthe outside or the conformance thereto can be

verified. FIGS. 6 ! t : ired: ole l,n this
FIGS. ,Q}{é’kéé"\‘i} gﬁ)&gﬁﬂé#l@ oP thel fEreRe& iifticA6t, Iﬂqhn%g)faﬂépzl%)a "0

exanple, a synbol (24) ose osition and a sy " of an
open positiqgn +Broyided , at.the drivessj valve rod (8). with an .gngul ar
e or ypmbpaeE Bhn SR SisuintordesyEial €5 KGhoFut Ssmmorinth sy RUARR: ng
with a synmbol (26) on the attachment plate (14). The we (22) can be al so
made fr ondtdbe dravesside walve rash @) with an angnlanpitchiod 90 dearees and the ppend¢lpsetate an be
obt ai ned wi thout form ng the wi ndow hole (22a). Further, where the pressing
pl at e (189anit® cohfireell bhyomatehingppidsr a sihatidl (Z0)mpahé atazhinentplateZ) 4)oyThe@igsm ng or
the like, the pipe (22) and the [locking plate (19) becone unnecessary, a
state i s OhYSARSHIPAad Il CParkPRef M Eriat] 4K Mhi¥ Base! B sk} eff8R cRAEHY 1 ewed

directly, and the sane effect can be obtalined. Further, cooling of the

drive-side. valve.ro 8). can be .efficient evented, \Wen the v e body

(1) "o *t nrey BhRY sbrbing Mool GAbY BEEL S g PR Tpl B Y g e

cylindrical thermally insulating cover (23) for condensation Er evention that
fixed to the upper shaft support portion (12) by sctewing or the like, the pipe (22) and the

locking plate (19) become unnecessary, a state is thus assumed in which the dﬁve-side valve
rod (8) can be viewed directly, and the same effect can be obtained. Further, cooling of the
drive-side valve rod (8) can be efficiently prevented.

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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covers the outer peripheral surface of the piping as shown in FIG 3, is
provided so that the cover reaches the internedi ate zone between the
support arns (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 (jgf; ?Hs@@ﬁéd%eafb{h@eﬁeﬁa?&%; ?B%&Hvé’% dEU ?6/&@255?}5}?&%‘?{?1%@ spRace in

whi ch the “struct conponent s e va present” ar ound

the driv i de val ve ich i tnDsp ere. In this
case. i+ s teiuier s fiphral parfid of ey bof 3&6 gtfaﬁﬁmapﬁ R/ oRuahe Bipatt o
(8) is exposed to this space, w thout bein covered by the structure of the
val ve bo@yns,wmhorqéeommﬁenta@pma@fowﬂ( the supp@: nefithis diregthy, ordndireqtlyegpessdt he
attachnment plate 15 (14) is also exposed to the external air. The

dri ve- si de theadxtenalail. (A a resulptieswatm exteinhkais 3aasily tatsfermd to e driveeside
peripheral portion of the valve body, the attachnment plate, and the support

arms, W taRirod 046 tho ¥ sfi BF BGIH ol 1h e e YORRSH SanielFBducRBI Tho bilkerpgt | Y o

indlrectly expose to the external air. result, he warm exterhal air

IS easily J.a erred to, the dr.ive-side 8) and the transf.er of
ol 0 ai 1 DR BEPY %ﬁneaﬁmbfig%ddec%aﬂ?bﬁﬂea%sﬁﬁ ?bg it iges hQHE S3F%g o
present enbodi nent is confiqured as- described above, but it goes wi thout
saying tthaitthe epnfigaration of theitoterty vahve wsntbeshanged ethput denarting fom Mepeseops t hout
departing fromthe scope of the present invention. FIGS. 8 to 10 illustrate
anot her esfitlecpresent invéigorst ruct ure of the valve body (1) is basically the
sane as in the above-described enbodi nent, the difference being in the

structures of thepghg \S%%(ilﬁus‘ﬁ%{evﬁof}féfleﬁ'ﬂgdlﬂfeﬁﬁ TH Sukiife éftﬁevmé ¥6dy @y (27)
has a large- diameter portion ( in the center and snal -dlaneter

portions ve and .bel o bou ry bet ween
Phe | ar gd Afald dbe W%Sdﬂ%(?“#g)ve gﬁﬁ&ﬂéﬁé?lﬁb%f? el B b PChamy 398 The

| ar ge-di aneter portion (27a) |ocated inthe center is exposed from an upper
shaf t supﬁS@P‘t‘HGéd)rftthedif“(el%}e Yﬁflvqwé apg pips- otV sisle valvapodit bhasd laggsace (13).
The external space neans a space in which the structural conponents of the
val ve bodliameter paotiop(2Yagnt the aemsermhdishmlleliametespattionsa(27b) atmdte AT belawdt. whi ch
is opened to the atnosphere. In this case, it

step is formed on the boundary between the large-diameter portion (27a) and small-diameter.

portions (27b). The large-diameter portion (27a) located in the center is exposed from an
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.

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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means that the drive-side valve rod (27) is exposed to the external air,

w t hout being covered by the structure of the valve body. Because

| ar ge-di aneter portion (27a) located in the center of the drive-side valve
rod (27) has no relation to the structural conponents of the valve body no

precise finis chinjng ks required,and-only a porti to be inserted

et ween IS BITPS o Lk AR BB RE G BIE 7RG et R Y St of ement
(3) and the val ve el nt (3) are machined with high precision. A pressing
pl ate (18¥ttachmentplate Z@Bawh gabyttingagainsha fockingrnlate &b"g@pfll 1g ihnApy bByeend
serves to lock a bush (20) for tightly closing the val ve can be stopped and
| ocked bydiainetes pegpion (B74).owhiekl isthe expasbd portiog ef thealryesidepale rod (2D7mpy bFhe
upper step pivotally supports the attachnment plate (14), while abutting

agai nst  aselleedd, pebvitleditat @pPe @BYlcdnekfirdtlly insertditHerediitd @0 préivariteaffls Rodiyon
(27a), which is the exposed portion of the drive-side valve rod (27), may be

sel ect ed, I . I . freely inserted thereonto to

pr event h%%g\éggﬁggl?yaﬁ?c?gﬁﬁ&tg%néﬁg&F%@%eg)ldr'ect contact with the valve rod. A
thermal ly insulating cover, (23) can be_al sq provided in this enbodi nent, and
by exposing the drt &smgqlﬁyénvﬁ%% qoxer @3y 5an ks alspprayided mufhisgrmbodimentsand
possible to facilitate the transfer of warmexternal air to the drive-side
val ve r odby @dosmgdhe duveeside ave raadr(37 kto thé extetndl aigiitris possitile taafacilisato the

Further, the valve body is filled with an expandable thermally insulating

agent, f ofraffBh@rmieR R a2 9b iHe' RIVBATR: valittroll 127) Ad EdRE tHY teihsfe? 81 cslan
effectively prevent the thermally insulating agent from adhering directly

to the driye: SideeXakveuhRd dellve FYY N¥fted wilh o BhelEld GRS inddiRlgk 1 O"

i ndi cating e valve ‘openi ng degr ee prov e sur

drive-side valve rod (27), thereby maki i.t possible to verify. the valve
openi ng ddgbdor examply, Mm?ﬂge @%@$§P@$§F§ﬂﬁ9§$ﬁ?ﬂ@ FraehhPEY FR
thereto. FIGS. 11 to 15 illustrate other enbodinents of the injector. FIG
11 shows the theyrally imsalatiog agent itonc adhgring idireily tarthe gmvmsid¢ 2dye ‘ro;i @7 pVFuttigr,on
the drive-side valve rod (27) and the closed state is indicated by matching
W th a tritangrefearedshatiaghark 36h)in@ikc4¥fg thevaRE opéning degree be provided on the surface

of the drive-side valve rod (27), thereby making it possible to verify the valve opening degree
from the outside or perform verification corresponding thereto.

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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the attachnent plate (14). FIGS. 12, 13 show configurations in which a
synmbol (31) indicating the closed position and a synbol (32) indicating an
open position are provided wth an angular pitch of 90 degrees on the val ve
rod, and the open or closed state can be confirnmed by matching with a
symbol (30) on the attachment plate (}4)s GS. 14, 15 show configurations
in which an openi ng degree display de 3) is nounted instead of the
synbol s indicating the open and cl pse positjon that arg forne n the.val ve
rod, and the opeﬂing degree can Cﬁﬁ%ﬁﬁéﬂiﬁ%ﬁyaﬁﬁéopggﬁFé6%g@?a§m@tﬂ?%play
device that follows the rotation of the valve rod. If necessary, an

i ndi cat i omadeelnnelagiy spalingmemberdg moynied én g valye hodyikaringa cylindgealfisy 1. A
centered butterfly valve configured so that a sheet ring made of an elastic
seal i ng npasbage fosmettopeactritatie vadlewaddpoaldiskhalviped valve glenitiit isgivotdllyow passage
formed to penetrate the val ve body, a disk-shaped valve elenent is pivotally

PP RS el R o 1 A B O

val ve body ct’i on ere at a peripheral - edge of

t he val ve_el nt.c be. br ht int,o .cgntact with and separated.fraomthe
sheet 11 B faosiopaPerer LR SRl geipttzal G385 ho oive ofegis] Stcrroent il
substantially on the central line of the valve el ement, wherein the valve
rod ext epentag withamdisppargiafl fionbibe phest tingrandya rotatioh exis af thel valverred iy on ext ends
to the outer peripheral portion of the valve body, an attachnent plate for

i nst al | i ngositicheflisubstgntiaily aatthedentral liree cfithpodlveeedygntaivhbesihe tvalve sothport  ar ns
extending fromthe val ve body, the two support arns conprise rising

portions %J&@ﬁdiﬁ‘g‘ frlﬁﬂxdth% ggyegggﬁeﬁ@mﬂy L e rRflall BB GctOls 86 HRSJutepher al

surface of the Vvalve inclined portions that are bent to produce a

curved shape,such that. the.s rt ar CO cl.oser, to the.valve rod from

Che 1 si ngUUBRL Anaiondr g Vil BRR] oo, AlalhmeR Fink rgibalie et Akt ahfios opor

arnms can be adapted to bolts for fixing a_piping of different arrangenent
ﬁger&we’g%gb

and di amefssfupperted by atdeastiyyor gipaert armg ¢ v ke bady: the twospeRart ar s

are abutted against the bolts for fixing a piping, thereby enabling the
val ve bodyrmsocdmeprise psogtpedtions that extend in the radial direction from the outer peripheral

surface of the valve body and inclined portions that are bent to produce a curved shape such
that the support arms come closer to the valve rod from the rising portions, the inner surfaces
of the base portions of the support arms can be adapted to bolts for fixing a piping of different
arrangement and diameter, the outer surfaces of the base portions of the support arms are
abutted against the bolts for fixing a piping, thereby enabling the valve body to be supported,
the support arms do not come into contact with the valve rod, and a space is defined between
the outer peripheral portion of the valve body, the attachment plate, and the support arms.

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
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t he support arns do not cone into contact with the valve rod, and a space is
defi ned between the outer peripheral portion of the valve body, the
attachnment plate, and the support arns. 2. The butterfly valve according to
claiml1, wherejn the valve r extending fromthe val ve body in the radial
di rect i on®}%Pr ﬁ?ﬁgbﬁﬁaltvﬁr%ﬁwgﬁ?@pl%ace between the outer peripheral portion
of the valve body and the attachnment plate. 3. The butterfly val ve according
to claim1, whereftn a pi pelhesbutieedy yalve apserdingtosny of elapes 1 tod Wiereing val ve
rod extending fromthe valve body in the radial direction, between the

out er per inpting gloopoistformedin thérealvatode a pesdying pthtd s enaintedladintbaimapihgigose as to
cover 18 and protect the valve rod with the pipe. 4. The butterfly val ve

accor di ngpéﬁoﬁ&yloeﬁa%ha}iﬁgmhalgo%lowﬁfe%we%d.mt! ng groove is formed in the
valve rod, a pressing plate is nounted on the mati ng groove portion to |ock

a bushing and alsqQ to | ock.the valve.rod. 5. The butjerfly valvye according
fo ctai mia or 4. aherei n TP HEEY VVe Biearina it & bt e RSt
fixing a locking plate to the attachnent plate while pushin the pipe with
t he | ocki Blgterndiadushing are leekaddyy/ixing @ locking plate 4o the attaghraent ®irteyhilepushingssi ng
plate. 6. The butterfly valve according to claim4, wherein the pressing

pl ate is thexepe with tHedoskihy plategdyd thietvialva rodisqadcstallymipperted by thegresaingpldte. 7.
The butterfly val ve according to any of clainms 3 to 6, - wherein the pipe

that is freely ingerted onto the VEhaigHepl {avd SRBRRGE fMainDs, WHkeeibtiet er f 1y

val ve according to any of clains 1 to 7, wherein an opening degree

i ndi cation_unit at ~enabl es _a ni n r of .t.he valve,to be viewed
from t he Prdtioe B3 SEATBLER VA BBl 4 GRaG BrrabttB S b e opent ng
degree of the valve is provided in a valve _rod portion positioned between
the outer peripherfal porti b Bitterihevalys gesordingite syl clagms  tabnwhsreinghatr e, 19

pipe that is freely inserted onto the valve rod is transparent.

8. The 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.
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