DESCRI PTI ON VALVE OPENI NG AND CLOSI NG OPERATI ON LEVER DEVI CE TECHNI CAL

FI ELD The present invention relates to a valve opening and cl osi ng operation
| ever device in a valve device arranged in a piping path, for opening and
closing control of a liquid flow ng through the piping. Mre particularly,
the invention relates to an openiﬂﬁéggg%ﬁgﬁiing operation | ever device for
carrying out the opening and cl os on of a butterfly valve.
BACKGROUND | n butterfl¥ val ves, the valve is opened and cl osed using a
driving devi ce ¥ALVEOPENINGtARPJFLOSING ORERAEON SEVERIPEVIRE device is a
devi ce conprising an operation lever, coupled perpendicularly to the

| eadi ng end of a valve rod, andTBQOHMIGAS FIELi®#d t hrough direct nmanua
operation. As disclosed in, for instance, Japanese Patent Application

Lai d- open No. H@%—lp}gségﬁﬁv&ﬁﬁh?ahtemwmé o%erﬂng]mgﬁﬁrg B 1600! i cati on
Lai d- open No. H08-178120 (Patent docunent 2) and Japanese Uility Model
Appl i cat,ion Laid-open.No. 562-54379. (Patent docunent, 3). val ve . dni ving
dovi ceq TR T B TR ERT B B ath B opREiRe R borthi s8R S80I Y anc
cl osing operation | ever or_ opening and closing | ever device) conprise a

pl at e-  Hloang taraneh degwipie: Mosirasiicyady dhe/gventing relgtes 4o an apeingakdlosingss
section, or a step-like curved shape, with a view to increasing strength,
wher ei n optrativalever deviteifsr ¢cang@rg @d tienabehingenid closimg apleedtion lbd h duiterflyhvalveever

| eadi ng end, so that the |ever extends perpendicularly to the valve rod,
and wherein the valve is driven tgabg@asnsg or closed through nmanua
turning of the |Ilever around the valve rod. Tn such opening and cl osing

operation | ever ial ¢ e fact ured. Fess | di ng.
Al t hough t hi s kés&éﬁﬁﬁﬁ)ﬁk%é{}ﬁ% ﬁggl"gbss‘%f’gﬂ%&d?‘%du ‘!clﬁ?sgﬁt“?@‘glao‘%"“?@/ E P gt i s
fundanmental |y insufficjient on account aof the plate-like shape of the |ever,
such t h&d aﬁmwr-rf hersimplesfalvedriving deviss 1s @ HeVigs eQIAPHSING AN epsgationdeYernol e,

which is weakest in
coupled perpendicularly to the leading end of a valve rod, and which is turned through direct

manual operation. As disclosed in, for instance, Japanese Patent Application Laid-open No.
H09-178033 (Patent document 1), Japanese Patent Application Laid-open No. H08-178120
(Patent document 2) and Japanese Utility Model Application Laid-open No. S62-54379
(Patent document 3), valve driving devices having such an operation lever (hereinafter called
an opening and closing operation lever or opening and closing lever device) comprise a plate-
like lever manufactured by press molding to have a C-shaped cross section, or a step-like
curved shape, with a view to increasing strength, wherein the valve rod is inserted and fixed
in a shaft hole in the lever leading end, so that the lever extends perpendicularly to the valve
rod, and wherein the valve is driven to be opened or closed through manual turning of the
lever around the valve rod.

In such opening and closing operation levers, the plate material can be
manufactured by press molding. Although this keeps manufacturing costs sufficiently low,
lever strength is fundamentally insufficient on account of the plate-like shape of the lever,

such that when high torque is required, the vicinity of the shaft hole, which is weakest in
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1 ternms of strength, may deform and be damaged. In Patent docunent 3, the

| eading end of the operation |ever is bent back form ng substantially a
C-shape. Although this increases as a result the strength around the shaft
hole, it may cause the handle portion of the plate-like Iever to becone
bent. In cases of high tarque, plate-like _opening and cl| osing operatlon
levers UGBS atrangths maydefesmpandpedamagad dnPateshdocament. the jeapinagnd abthet i s
difficult to apply a force to the lever. To allow w thstandi ng substanti al
t or que, opérason leler ip beritdank) firmineg stdbdtantidll yckErshagmu tAlthbhiglsthissingreadsk esrat i ¢ on
account of the associated increased material costs and worse

pr ocess abyultithe/stredB@trdlifl e Shaft Ble td‘h%a? Bﬁfs@'&ﬁeq{hnhfé\iﬁ)hdlﬁoﬂﬁgﬁlaiehlhl@eker

noreover, it becomes nore difficult to align the connection holes formed on

the two & del
1 0 RIS chB bl o OB Bk 5 1B ARG s P

cl osing oper |onIevr that gan cope w th substantj. or que. Inthe
openi ng f T RIESR0 3%@5% A 19 QBRI AY L IPBDERS 1hlsp£\§%ﬁit a0 an
opening and cl osing operation |lever main body is fornmed of a casting that

i s nol dabe lemeraTo alow vgthstanding isabitargiabtorquesthueatie ppte mnst belmeadedlickersthf t  hol e
for insertion of a valve rod. Such an opening and closing operation |ever

has hi ghBis iSproBREHatlc oA dcdbanedad hésb&medmeaséd Al cdsts dhdusorse force exerted
upon, than a plate-like opening and closing operation lever. The driving

torque in %@@%aﬁﬁﬂ%%é?@g%mggf ‘H?Eﬁu D A0GES pldde gﬂ&&irsﬁl&%bvéoltho?@o st he

di anet er ange accor 'S’ en S changes
also in the i ze of  an, actuat or u art of he al ve ro nd the
openi ng TP s U ralismdRe fampcion dales | tored foits thg SR Pl 49 B%q B4t i on

| ever devices of Patent documents | to 3 it was necessary to prepare an
openi ng @ﬁ@ﬂ@405|ng operation | ever device for each of the sizes of an

actuator coupling part. Wth a view to solving the above problem the
openi ng and cl osidpgne3p&itiity Model Laid-open No. S60-84868 (Patent document 4) discloses

an opening and closing operation lever that can cope with substantial torque. In the opening
and closing operation lever disclosed in Patent document 4, an opening and closing operation
lever main body is formed of a casting that is molded in a casting mold, having on the leading
end thereof a shaft hole for insertion of a valve rod. Such an opening and closing operation
lever has higher strength and handleability, and is easier to have a force exerted upon, than a
plate-like opening and closing operation lever.

The driving torque in valve devices changes with changes in bore size, so that
the diameter of the valve rod must also change accordingly. This entails changes also in the
size of an actuator coupling part of the valve rod and the opening and closing operation lever.
In the opening and closing operation lever devices of Patent documents 1 to 3 it was
necessary to prepare an opening and closing operation lever device for each of the sizes of an
actuator coupling part.

With a view to solving the above problem, the opening and closing operation
lever device in Patent document 4 comprises a bush that is detachably fitted in a shaft hole of
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| ever device in Patent docunent 4 conprises a bush that is detachably fitted
in a shaft hole of 2 a lever main body. Such a bush is prepared with a
plurality of inner-face shapes and sizes, in accordance with the shape and
di aneter of the valve rod, so that bushes can be exchanged. This allows, as
aresult, using fewer materials while carrying out opening and closing

oper at | ®lfvel maindrody,Sucha twely isqeeparadbwish e plurakityeof dperitang shanes andsizay in
operation | ever devices afforded thereby are strong enough to withstand
subst anidcatdahey itk thelSheponrndingetanst the oslva god) pe that bavhed eancie eketiamgpedof Pat ent
docunent 4, however, is problematic in that the manufacture thereof

requi r eshidsifes RrkR, LR Baterithd WHild SarryBidPGR Sh¥eing MADHb&RLUr i Ng cost's

are further driven up since the necessary bushes nust bé nanufactured by

mlling, Patent docupent .l nese Ratent. Appkication Laid;open No.

rpo- 1 7opRRiqER i RFTER acvie MERERE, IR Bebina PR E e Mrralon IR oo,
H09- 178033 Pat ent docunent 3: Japanese Utility Model Application Laid-open
No. 5622iordsd thergbytagsstrangcnmeshy tosvithsiand suksantial forque. Model Appl i cati on

Lai d-open No. 560-084868 DI SCLOSURE OF THE INVENTION In the Iight of the
above probl ens, Theepptiagemnd closiug npératioralensr delvicalof Gatengddchment#iinoweoemponent s
of an opening and cl osing operation |ever device to be nolded basically by

pressi ng, p¥Hln8ti EBIhRG%hE RBnREN} < HerRBEr-GhRE hOREHRY feithol G¥S WhilgMs Ce strong
enough to wthstand substantial torque, and at” naking the ©pening and

cl osi ng erati,gn lever device .C tible with,valve rods.of a plurality of
ci 205 by O MAR A EERE GVl e RARR AR T ot Resk bR BmE] mE e above
probl ens, tPe present _.invention conprises: a coupling adapter detachably
mount ed MaHtagtuisd By WYlipdt ati on direction, on an actuator coupling part of a
valve rod that turns integrally with a valve elenent in a val ve device, and

an oper at i oRateet/docutrient 1:depamesealritant dppéicationiaid-opgl NogHap8@&3 in a unifi ed
rotation direction,

Patent document 2: Japanese Patent Application Laid-open No. H09-178033
Patent document 3: Japanese Utility Model Application Laid-open No. S62-054379
Patent document 4: Japanese Utility Model Application Laid-open No. S60-084868

DISCLOSURE OF THE INVENTION

In the light of the above problems, the present invention aims at allowing the
main components of an opening and closing operation lever device to be molded basically by
pressing, while making the opening and closing operation lever device strong enough to
withstand substantial torque, and at making the opening and closing operation lever device
compatible with valve rods of a plurality of sizes by replacing an adapter component.

With a view to solving the above problems, the present invention comprises: a
coupling adapter detachably mounted, in a unified rotation direction, on an actuator coupling
part of a valve rod that turns integrally with a valve element in a valve device, and an
operation lever that detachably covers the coupling adapter in a unified rotation direction,
wherein the valve rod, the coupling adapter and the operation lever are integrated by
clamping the actuator coupling part of the valve rod between the coupling adapter and screw
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wherein the valve rod, the coupling adapter and the operation | ever are
integrated by clanping the actuator coupling part of the valve rod between
t he coupling adapter and screw 3 nmeans screwed through the coupling adapter
and the operation |ever, the valve rod being driven-rotated through turning
of the operation |lever via the coupling adapter, and wherein valve rods of
a pl ur almaaps sdrewédbihesnghribe eiupbing edaptdsend thsl epeerdionylevepghavalng radeeingupl i ng
adapter. The coupling adapter has a bottom plate portion and rising plate
por t i onsirivesirétated thirougtbmiding o fiths opératibreleher ¥io theoapbngadapted undavtsdieiit hol e
is formed on the bottomplate, for rotation direction unification through
mountin : i 3 I ; r face of
t he ris?ﬁgkgﬁgfg%'égﬁy Hg%gﬁﬂﬁggﬂS@?%%gq%f%gﬁgﬁgﬁﬁgFﬁ@ ggﬂﬁﬂgwgygge of a
crown p%%aion of the operation |ever nounted on the coupling adapter,

uni fyi ng“tM€reby the rotation direction of the coupling adapter and the
operation | ever; one of the rising plate portions. is fornmed wth an
abutting porti onTithécpling adapteshasia Rpitem alaepertian pedirisipg platepationsdsiah af t
hol e and abuts the actuator coupling part of the valve rod; and the other
ri sing prahéothaides ofithzlHottom plste pevionna shidft loole of fornedom e dogomiplate fgr t hr ough
the operation |ever, at a position opposite the abutting portion, to

i nt ey . . ter b
| nt egr atgi-hibh akadnen unfttat itﬁﬁg\?gglgr??ﬁ:gﬁl%g%@ﬂﬁeeééﬁlat&'c%ué\l/ﬂ%eﬁfwth@gd@@?o‘a er Dby

cl anpi ng the actuat or coup etween the scre ans and the abutting
portion,,so  that the valve rod is freely.driiven-rofated through turning of
Phe. opert PBiet 2% ok B8 ritlasiarh B gh SRS Wil 8 Spdr P R skihg "Pour
pl anar portions by bending, through press nolding, a flat plate-like netal
mat er i al PBHomeiyhe aprraton leverapeured omuihe covrlingradaptey anifyins dhesehyi the rgtatign rj ght
angles and along three nutually parallel bending |ines having appropriate
spaci ngsditdetior betheeeuplmgcdeptasaidrthe pperpténdicear aud of the tisingiptatedportibns idi r ect i on
of the metal material, into a bottomplate portion, two rising plate

por ti onsfoiinsd Wth ah ABARIAL pbrtdh AFcIPEs aliBRedOVith 8 PepbadiSulROlitd Fihe g RIDENT

back portion obtained by bending one
and abuts the actuator coupling part of the valve rod; and the other rising plate portion allows
screw-insertion of screw means running through the operation lever, at a position opposite the
abutting portion, to integrate the valve rod and the operation lever via the coupling adapter by
clamping the actuator coupling part between the screw means and the abutting portion, so
that the valve rod is freely driven-rotated through turning of the operation lever.

The coupling adapter is formed as a member having four planar portions by
bending, through press molding, a flat plate-like metal material of substantially rectangular
planar shape, substantially at right angles and along three mutually parallel bending lines
having appropriate spacings therebetween and crossing perpendicularly a longitudinal
direction of the metal material, into a bottom plate portion, two rising plate portions rising
from both sides of the bottom plate portion, and a bent back portion obtained by bending one
of the rising plate portions at a predetermined height, the leading end of the bent back portion
being formed as an abutting portion set at a height position substantially identical to the
height up to the center of a nut fitting hole formed beforehand on one rising portion opposite
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of the rising plate portions at a predeterm ned height, the | eading end of
the bent back portion being forned as an abutting portion set at a hei ght
position substantially identical to the height up to the center of a nut
fitting hole formed beforehand on one rising portion opposite 4 the bent
back portion, and a | eading end of the abutting portion being positioned
vert i calthg/bentbatkdiortéat, lhyd albeadmgomd of thpeabuftingtpertginatieingpdsitionsd vetimally he
actuator coupling part of the valve rod is clanped between the abutting

porti on aaddirs@lyeaion® afisedpelof Wackhaftthold, Bethatithe atfuhiod goupldlg®artlof tHehel vy esent
invention, the valve rod and the operation |lever are coupled, via a freely

repl ace QH]H i : i ReRatd :

drive-r gtg gt?sl(%g de%ay/g‘%\?gé Fg%gtl?%g(%ﬁggg%swgﬁﬁ cl oégéedgé\?%deﬁ%(g{h\?féﬂf frilttn(l)lga comon
conmponent, As a result, this does away with the need for preparing several
entire gﬁ’é%i ng and cl osing operation |ever devices in accordance with the
di aneter, shape and the |ike of the valve rod. That is, according to the
present invent i o, thepreyent imgstipmihevalverodang the opssativaress a@rﬁﬂupkﬁgdﬂby sinply
replacing the coupling adapter, with |ittle material usage. The invention
al | ows tfiuedy replacéadie @uplifg adupter] Bimeking tipdpetdtivh lessa der. driMeearowading dies
conponents of the opening and cl osing operation | ever device, noreover, are

obt ai ned,\d B9 Wat Bgégra&lh AfbstOme 5k Bdo ta%smn%rggﬂeﬁnxs cult! fis RRE L cul ar,

t he mai n conponent an ormed through pressi Thi's al'lTolss sinplifying

the forning gperati and r.educi ng form ng costs. .An appr.opyiate nut,

o eover v avihibe eedifor Brieatia eBE snts SpABE ERLORIPE PRAH NI EYRES red i n

the coupling adapter, and is fastened so as_ not to cone off therefrom As a

resul t, Recogewe mgthdhe diemstar dhappardthe bke pethe valyeyod d hebis, arsording taithe d

wi thout any need at all for a cost-intensive process such as welding or the

l'i ke. Smbfancineadtion, vaveedsbaging vaaoustsizesichinsd eraployed/ ey simtpdnreplaeingpibe at i on

lever is formed by pressing of a relatively thin plate material, thanks to

an assenijupliag hdiptddl With Ntth&BriARYd. The inWehtibrl MR wWsahyLoi@h dodtsdaae via the
er.

coupl i ng adap
reducing material usage. The various components of the opening and closing operation lever
device, moreover, are obtained without resorting to casting technology in any way. In
particular, the main components can be formed through pressing. This allows simplifying the
forming operation and reducing forming costs. An appropriate nut, moreover, is embedded
through pressing into the nut fitting hole formed in the coupling adapter, and is fastened so as
not to come off therefrom. As a result, the opening and closing operation lever device can be
obtained without any need at all for a cost-intensive process such as welding or the like.
Sufficiently large torque can be withstood, even when the operation lever is formed by
pressing of a relatively thin plate material, thanks to an assembly structure in which coupling

with the valve rod is done via the coupling adapter.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an exploded perspective-view diagram of a valve opening and closing

operation lever device in an embodiment.



BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is an expl oded perspective-view

di agram of a val ve opening and closing operation |ever device in an
enbodinment. 5 Fig. 2 is a cross-sectional diagramillustrating an
operational configuration of the mnain conponents of the device when
mounted. Fig. 3 is a diagramillustrating the configuration of the main
conponent s i IFig.l2ds devoss8ectiohbldliagrainsllastexiag an sperhiicrad borth gagitivm o@fthea r el evant
portion of the device when in use, viewed fromthe front. EXPLANATI ON OF

REFEREN(;IEai{}I% ts of tNddScelRitbh Rovdtye el ement 3 drive-side valve rod 4
val ve shaft tu 5> opening and cI05|ng operatlon | ever device 6 nDuntlng

plate 7 notc 58 n r at e cal late 10 fixjn olt/nut 11
operation | egﬁg‘ 3 lf clﬁ%%‘qi uﬁgraﬁﬁg ﬁlg\fé’flﬁ@f ﬁ ftlhggaéxag%r{l%?nen ég Vi$ase
mat eri al

Fig. 4 is a cross-sectional diagram of a relevant portion of the device when in use,

viewed from the front.

EXPLANATION OF REFERENCE NUMERALS

1 valve body
2 valve element
3 drive-side valve rod
4 valve shaft tube
5 opening and closing operation lever device
6 mounting plate
7 notches
8 opening-degree plate
9 scale plate
10 fixing bolt/nut
11 operation lever
12 claw
13 lock lever
14 coupling adapter
15 metal base material
16 crown portion-
17 grip
18 mounting hole

19 fixing locking screw



16 crown portion 17 grip 18 nounting hole 19 fixing | ocking screw 6 20 pi vot
screw 21 a pivot hole 21b pivot hole 22 fitting part 23 coil spring 24
netal base material 25 fitting part 26 grip 27 nmetal base material 28 nut
fitting hole 29 actuator coupling part 30 shaft hole 31 nut 32 shaft screw
fastener 33 lock nut L1 bending line L2 bending line L3 bending Iine S1
first planar 20¢ftdt@ere®2 second pl anar portion

21a pivot hole

21b pivot hole

22 fitting part

23 coil spring

24 metal base material
25 fitting part

26 grip

27 metal base material
28 nut fitting hole

29 actuator coupling part
30 shaft hole

31 nut

32 shaft screw fastener
33 lock nut

L1 bending line

L2 bending line

L3 bending line

S1 first planar portion
S2 second planar portion
S3 third planar portion
S4 fourth planar portion

BEST MODE FOR CARRYING OUT THE INVENTION

An embodiment of the present invention is explained next with reference to

accompanying drawings. In the figures, the reference numeral (1) is a valve body of a centric
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S3 third planar portion $S4 fourth planar portion BEST MODE FOR CARRYI NG OUT
THE | NVENTI ON An enbodi nent of the present invention is explained next with
reference to acconpanying drawings. In the figures, the reference nuneral
(1) is a valve body of a centric 7 butterfly valve. As is conventionally
known, a plate-like valve elenent (2) is pivotably supported in the

i nt er i obuttexlylvalval Aeisrcodserivuallyekhown, alpdate-like valge elenieat (201s piketablyl ve el enent
(2). One of the valve rods, as a drive-side valve rod (3), extends outwards

runni ng sitioRied i e iNRHYE wﬁﬂﬁasfalvetl’d@@m()ﬂﬁted on ﬂ%&ﬁﬁhﬂ%ce%féi’ of LiRSIaNE IRRERL T ON
| ever device ( 5) |s mounted on the outer end of the drive-side valve rod

val ve shok D QR A sl 8%%&1‘“25 Sk LS ohlron thiberiodls on (e

top face,_ and a scale pl a |nd|cat|ve of the opening degree, are

r enovablMplveisRattubs {4 opsmnguami A9sHBoPeTatip. levendevigedS) anqusied erethef ¢ he
mounting plate (6). On an operation |lever (11) form ng the opening and

cl osi ng cureead dhthe ldevesidderalveaod 6), Atnimeméing plato(fi issidtegrallyakoursedon (hi 3)

having on the | eading end thereof a claw (12) that is engaged in the notches

(7) of tdueer eRPBMHEFaRNEYhAEUBE )L Ab@beniBg- d@greéglab@(sqq&am,g%o@éheb emenrthd ke

pi voting on a pivoti ng point ‘substantially mdway i n the |ongitudinal

directi t ) ged in
the i r 408 55 4 4TS %‘?%@)e&&%%fevle i géﬁﬂéeg% een&&% remh SR EERL oY R
a way that. the clawg can turn #ﬁb t he dlrectlon of rel ease fromthe

not ches qEAxImghaiigHs (149.itp thefgpade piile monptingplatsr( )@qut@#é?"e(i@) and the
operation | ever (11). Such a mechanism for indicating the opening degree of
a but t erfbinying she/epenmgandeldsirgnparatior ddhvandsvice (A3, thérk ismpuarttedia lovkReer (13) t he
val ve opening and closing operation lever device (5) of the present

enbodi MERifOHRhe RAGinERLA kBerddTa cRve(12) i & @ged(nl He ndtéRes (Pf thever (13)
and a coupling adapter (14). The operation [ever (11) applies a drive force
to the ddﬂe}{ﬁlg%egr%e Yﬂté/ &), so as to be capable of lever-like pivoting on a pivoting point

substantially midway in the longitudinal direction of the lock lever (13). The lock lever (13)

is normally urged in the direction in which the claw (12) is engaged in the notches (7), in

such a way that the claw (12) can turn in the direction of release from the notches (7) through

gripping of the rear end of the lock lever (13) and the operation lever (11). Such a mechanism

for indicating the opening degree of a butterfly valve is a well-known mechanism.

As illustrated in Fig. 1, the valve opening and closing operation lever device (5)

of the present embodiment comprises mainly the operation lever (11), the lock lever (13) and

a coupling adapter (14). The operation lever (11) applies a drive force to the drive-side valve

rod (3). The operation lever (11), which is obtained by press molding of a thin metal base

material (15) shaped as a flat plate, has overall a substantially elongated linear rod-like shape.

The operation lever (11) has on the front end side thereof a crown portion (16), having a

width and height bulging slightly with respect to the rear end, to be attached to the coupling

adapter (14) so as to cover it. On the rear of the operation lever (11) there is provided a

handle-like slim grip (17). The width, length and height of the crown portion (16) are formed
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rod (3). The operation lever (11), which is obtained by press nolding of a
thin netal base nmaterial (15) shaped as a flat plate, has overall a
substantially elongated linear rod-1ike shape. The operation |ever (11) has
on the front end side thereof a crown portion (16), having a wdth and

hei ght bul ging slightly with respect to the rear end, to be attached to the

coupl i ngo s@fapleshs Alidh eoRt ASertiBn 6PHRIcolr f)lmgclﬁabﬂﬁélrﬁ%{ a?_f‘ed%féﬁnﬁ‘l@@r ation |ever
(11) there is provided a handle-like slimgrip he wi dth, length and

h h

.ﬁ'sgrthﬁonlfeﬁ%f%rﬁ?ltﬁ”ﬁm %eﬁ,fg?é;%‘&lt?*ro%\%ﬁaifwfﬁﬁpér 3§ ef b {> Eﬁgelxa‘”
one SsiI de ace 0O e. crown ortion er 1S _open ol e
(18) t fibat ranphety %qnvsé%ﬁomr@pfrwme%f( P@V‘@r@é&%\‘ p}agnélﬁ l(nge), in

such a way that a fixin | ocki ng screw (19), for hol ding the coupllng
adapt er l¢ddig someva 0l At ﬁoaghldﬂlgshacmplimgndmeﬂ (W4 pimtapaittachedstagh caimbe msented ng
hole (18). A pivot hole (21), for inserting a pivot screw (20), is opened
subst antth@ubl theméitin gelatee(n 81 piket ROl Ut fhdertidly b @lot SteRT(20)& dPehed

handl e- I|ke portion of the operation [ ever (11), running from one side face

to the %BB&@@%KZ% ﬂl% cfelgll%FOPéne {1&1% c}-ﬁl nal ﬁqﬁﬂom l)?t‘ﬁg élngl.]h]a%adlegﬂcre n & tﬁé tting

part (2 anti t owar ds

the lock |ever |sfor d on s t ant aIIy an i ate position
bet ween YPFEAIOB szlﬂél r@“’él?&gg)n %ﬂ?oﬁl‘ilfhéc? B“a‘:he ERPSEIE 1 a@p‘é&hﬁ PBFN@Yer (11);
in such a way so as to allow fitting of an urging coil spring (23). Wth
r ef er endever@l Bi Hurthe2, aafitting pait (22 )tof anlsstantisHy cylirvlsisal shepd, iand ptotsidmgeoudf t he
operation lever (11) has a substantial Cshape along virtually the entire

| ongi t udiovaldsdhd Bek levdr (1BReRimedot isilshtantially anintgeiriag RRitidndetwéentthe crown
portion (16), having a transversal cross-sectional C shape, is used against

the lea 10& }%F]hfe’(z )%{@%Qféﬁﬁé%ﬂﬁe o Lthﬁl 94 (é}f‘-‘% ﬁfcﬂ‘a' g]s\ﬁ as Qo LGy Oper at i on

| ever ( ever tal ned t pres nol ding of a thin
met al ba

over al | BMEPb iR COPTRR L T ofadnispate R Pish 2Lan'3 St ed, T he
| ock | ever (13) has
sectional shape of the operation lever (11) has a substantial C-shape along virtually the entire
longitudinal direction thereof. During use, an opening portion in the crown portion (16),
having a transversal cross-sectional C shape, is used against the leading end of the drive-side
valve rod (3).

Similarly to the operation lever (11), the lock lever (13) is obtained through press
molding of a thin metal base material (24) shaped as a flat plate. The lock lever (13) has
overall an elongated rod-like form shaped as an L. At the leading end, the lock lever (13) has
claw the claw (12) forming substantially a flat claw shape. A pivot hole (21b), for inserting
the pivot screw (20), is opened in the vicinity of the apex of the lock lever (13) substantially
shaped as an L, running from one side face to the opposing side face of the lock lever (13). A
fitting part (25) of substantially cylindrical shape is formed on substantially the central upper
portion of the longitudinal direction of the long side of the L-shape, protruding out, to allow

fitting of the urging coil spring (23). The lower end face of the long side of the lock lever (13)

is formed to a wavy shape in which a plurality of wave faces are strung together, to form a
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claw the claw (12) form ng substantially a flat claw shape. A pivot hole
(21b), for inserting the pivot screw (20), is opened in the vicinity of the
apex of the lock lever (13) substantially shaped as an L, running from one
side face to the opposing side face of the lock lever (13). A fitting part
(25) of substantially cylindrical shape is formed on substantially the
central gtipg26) thateah bevagly grivped bndinperdi With refefeticd todFigafl dnded, keneansveadeal of t he
L-shape, protruding out, to allow fitting of the urging coil spring (23).

The | O‘N%fosﬁ-@éjcnoﬁﬂesh%e (thﬁe bﬁéi‘gtlo?i d6erqf l)tkﬂt% als@6dfartRY ELsh %e?ﬁloné Sirfu@liyBe to a

wavy shape in which a plurality of wave faces are strung toget her, tO forma

L T M R

has a substant_l al C—shape al ong wvi rtual I the entire | ongitudi naI di rection
t her eof Crasespdiignalke shaps, pEathy 8 facing tosar ﬂa&@pwgtlan levemdy e ridgllock lever
cross-sectional C shape, is attached facing toward the operation |ever (11).
The | ock13)dv ettach€d B) such aatdyahitehe apexsufdle substaytidl hashapé theagpd beafmdshe
substanti al L-shape thereof becones inserted into the position of the pivot

hol e _( 2%hechbd 16 11RkAoR A theptest Holeld2 1 1604h8 BperthiIploadt! (18] haviy t ransver sel

cross-sectional C-shape. Therefore, the inner width of t substantially

C shape | entr nsvers Cros eratlon (11), at the
posi £ orte BT aUY BB RS el Sofd B e et Pttt 21 e
size, preferably an equivalent size, to the outer wdith of the apex of the
| ock | evisbstentByly Kadhapg i the dteaser sl Fipsysciion afthe eperadon leverstll hebtei n Fig.
3(A), the coupling adapter (14) is forned of a netal base material (27)
shaped gwsdiohlofitheglinttehoden@1¥, o set hphave me etjeivglehtzor 1pigansze, Prefenablyain base
material (27) has four planar portions (S1) (S2) (53) ($4), delimted by
three muguplalent £12¢,3b Heloutd? @ndihnd the 44R% of Hik)lodiRVer((3) hdvinLCdubsatiallyl angs.) |

bent through press nolding, and arranged at right angles to one another,
w th app srh%&el ate spaci ngs between them The bending lines (L1) (L2) (L3)
extend be en both ends of the nmetal base material (27) so as to cross the

| att A . .
arter As illustrated in Fig. 3(A), the coupling adapter (14) is formed of a metal base

material (27) shaped as a flat plate and forming a rectangular plane. The metal base material
(27) has four planar portions (S1) (S52) (S3) (S4), delimited by three mutually parallel
bending lines (L1) (L2) (L3) (fictional lines), bent through press molding, and arranged at
right angles to one another, with appropriate spacings between them. The bending lines (L1)
(L2) (L3) extend between both ends of the metal base material (27) so as to cross the latter
perpendicularly to the longitudinal direction thereof. TheA four planar portions (S1) (S2) (S3)
(S4) comprise, from the right, a first planar portion (S1), relatively wide and shaped
substantially as a rectangle, a second planar portion (S2) next, delimited substantially in the
same way as the first planar portion (S1), an elongated and relatively narrow third planar
portion (S3) next, and on the leftmost side, an elongated and relatively narrow fourth planar
portion (S4) similar to the third planar portion (S3). A nut fitting hole (28) is opened through
substantially the central portion of the first planar portion (S1), to a flat hexagonal shape

having a surface area sufficiently smaller than the surface area of the first planar portion (S1).
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perpendicularly to the |longitudinal direction thereof. The four planar
portions (S1) (S2) (S3) ($S4) conprise, fromthe right, a first planar
portion (S1), relatively wide and shaped substantially as a rectangle, a
second pl anar portion (S2) next, delimted substantially in the sane way as
the first planar portion (S1), an elongated and relatively narrow third

planar POt (359 oredrio R B Pibalaht: bR Bbie: naRaANAALE theand

relatlvely narrow ourt anar portion ar to e third planar
portion

d b | h
por o0 581 Al T |laﬁé¢%8?ﬁ¥ k& of tﬁﬁ%“%opﬂgi‘anﬁéﬁ‘ a ys?\aﬁe
having a_surface area sufficiently smaller th face area of th
first pl@Hadhpgapsversal osags-seqtppnal shane of the|shaft h@l)e (3 9)6? suhﬁ@@ﬂﬁlﬂwe@mcaéw

actuator coupling part (29) at the leading end of the drive-side valve rod
(3), is thpefite dctnatumicstping paltl ($9) dfehe drivesidoalyéeods@ ¢ dn thepvaveaspepongtandn
(S2). The transversal cross-sectional shape of the shaft hole (30) is

subst antcn@hdgvoﬁeﬂa%humk d&xﬁce (cslt) 8f ﬂfafpréseﬁt @b ddathét, ﬁe%ﬂ Rle PR0)thaé 29kt of the
drive-side valve rod (3) he val ve opening and closing Operation |ever

hape. TSRO THY ﬁﬁ‘?’ﬁ%rrih”%@%%ﬂ%tﬂeﬁﬁa% AR s Trd BfOughdhe el Pisgn 't e

net al base materlal (24) that rrakes up the coupling adapter (14) are forned
by puncHP#grialdat) theymakes upihe qonpling adcaﬁgrﬂ%re fPFi@efiTgY BYnahinge aphr@ityal  (24)

t hat makes up the coupling adapter (14) fornmed as described above is bent,
by pr essnilling emthelike.ri ght - angl e bendi ng configuration along the three
bending lines (L1) (L2) (L3). Fig. 3(B) illustrates the bent state of the

nmet al base nat er ThE mefaPBase mldiéridd 04) ith2 Msaka§ tp telcdaplitPalabies 6149 forkidd adgendi ng
lines (L1) (L2) (L3) shousled be sgzt34)so as tgpsatlgﬂf)il thebfolﬁl ovle) ng y

o R SHEA By AR A e
O g Al e A R e A Bt BEAETS, o
posi i on(z(z;‘ ’lIhr;%o;Ecjlgns and mutual spacings of the bending lines (L1) (L2) (L3) should be set so

as to satisfy the following conditions, as illustrated in Fig. 3(B).

The first bending line (L1) positioned between the first planar portion (S1) and
the second planar portion (S2) is set to have a height h from the lower end of the second
planar portion (S2) that forms the bottom during bending, up to the central position of the nut
fitting hole (28) formed in the first planar portion (S1). The bending line (L.2) positioned
between the second planar portion (S2) and the third planar portion (S3) is set in such a way
that a horizontal distance w, from the edge of the shaft hole (30) formed on the second planar
portion (S2), on the side of the third planar portion (S3), up to the outer edge of the third
planar portion (S3) during raising of the latter through bending, is equal to a horizontal
distance w' between the outer edges of the fourth planar portion (S4) upon right-angle
bending of the fourth planar portion (S4) relative to the third planar portion (S3) along the

bending line (L3) positioned between the third planar portion (S3) and the fourth planar

portion (S4). Further, the bending line (L3) positioned between the third planar portion (53)
11



fitting hole (28) fornmed in the first planar portion (Si). The bending line
(L2) positioned between the second planar portion (S2) and the third planar
portion (S3) is set in such a way that a horizontal distance w, fromthe
edge of the shaft hole (30) formed on the second planar portion (S2), on
the side of the third planar portion (S3), up to the outer edge of the third

pl anar pafifdtth@fbuﬁﬁg)lalﬂﬂpbﬂﬂ@n (84)35 B iPEuchhewapdhhes héiphittiodktdiRngd fagm thes equal
to a horizontal i stance w between the outer edges of the fourth planar

Vol at fveTa: Fa f%“ﬁf?énar R o) P or a e, o Y A PRk 5
Por 11 on eApEkTESs rson;qidheleRIRRER PRBE (s h(rﬁefiqr PR Bisad S s PRETEN ¢ o
pl anar portion (S3) 11 and the fourth planar portion (S4) is set in such a

way t hat togsepsidgranan portiepi( Aiisriderticahtotheabavewisscrined height haipge Eomatipn ahar
portion (S2) that fornms a bottom up to the central position, in the

t hi ckness substaatisli ©shapefthriohgh tespetitivg righidargle bdidirfgoalondthp bamding fias (L)n (S4) ,
which is parallel to second planar portion (S2), is identical to the

above- de I H(Pﬁ ugh
respecti\i;getwr(al t@?%?@la@g}ﬁ&%n&%ng t da%ais %’1‘3@(32%“‘1 et vveer%tmLeo
second pw_ﬂ} 0 &@ﬁ? and.th hi rg}?atJ ortion sgi and the

bendi ng et ﬁ?%&h"b@{‘ af Prtipn {3 P“‘E@Paﬁ d the fourth
planar portion ($4). The coupli g adapt er (14) is_ bent by E)mesm ng to form
right angles at [1beapwnling adapfer ddpisthentley prossitgtoform sight angingiahlpcationss (L1)
(L2) (L3) satisfying the above conditions, whereupon a substantially

hexagonakorrespomdinig touthe pieidet bandmmgelérses (L) (éd) (Ic8)zatisfeingulie dbotve coglitiadse  (28)
of the metal base material (24) fornmed as illustrated in Fig. 3(B). The nut

(31) is %@%ﬁ&?ﬂsd&taﬁﬁﬁlﬁﬁéﬁkorﬁ@%u@hﬁ( 1) 1s(p¥€s)s fitfd a6 IhSni@xtisonde to lie

flush, w thout protruding beyond the outer surface of the first planar

RGNC T e S RRREILA Rl el i BT TR "ot e
nut (31) is about tw ce the thickness of the net aI hase material (27). The
nut (31) empRdded in the metal base material (24) in such a way so as to lie flush, without protruding
beyond the outer surface of the first planar portion (S1) that rises perpendicularly to the
bottom. This situation is illustrated in Fig. 3(C). As can be seen in Fig. 3(C), the height of the
nut (31) is about twice the thickness of the metal base material (27). The nut (31), which
protrudes beyond the inward surface of the first planar portion (S1), is fastened so as not to
come off. Fig. 3(D) is a plan view illustrating the coupling adapter (14) in such a situation,
viewed from above. As Fig. 3(D) shows, the abutting portion at the leading end of the fourth
planar portion (S4) is configured to stand at a position vertically and directly above the end of
the shaft hole (30), on the side of the third planar portion (S3), punched to a substantial flat
square shape in the second planar portion (S2).
With reference to Fig. 1, the portion of the pivot hole (21) drilled through the
apex of the lock lever (13) is disposed at the portion of the pivot hole (21) of the operation

lever (11). The pivot screw (20) is inserted through these pivot holes (21) and is fixed by way

of a shaft screw fastener (32) to be freely pivotable. One end of the coil spring (23) is fitted
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protrudes beyond the inward surface of the first planar portion (S1), is
fastened so as not to cone off. Fig. 3(D) is a plan view illustrating the
coupling adapter (14) in such a situation, viewed fromabove. As Fig. 3(D)
shows, the abutting portion at the |leading end of the fourth planar portion

($4) is.configured t t and at position yerti cal nd direct|y above the
end’ of l%tﬂéhesﬁ%%mgp%?@@@)@}%‘ﬁﬁwﬁé},a@ ep\i}@r?qwfdﬁw%lﬂa}mﬁdﬁ)lén (S3),
punched to a substantial flat square shape in the second planar portion
(S2). Wifitted intp dhreciiting part k12) formed: théhepepreratom leter(hio. A5 eaoesuliothe gfipd{17dri | | ed
through the apex of the lock |ever (13) is disposed at the portion of the

pi vot h@Reé) dfiie opetationdevep €l Btandithe loel Bvef AB) are Lidgeddh s orseirpVdifedtion, il e.
inserted through these pivot holes (21) and is fixed by way of a shaft

screw f qgﬁ%&lﬁ&ﬁ&?%&%ﬁ%&ﬁgﬁ;& the E{%ﬂﬂo dtcﬁl]%;‘??gg(gt%r@fontl@\?e( ‘%gjjlil,ce t?ﬁrié ng (23)

is fitte into the fittin art ever en the

ot her end of. t coil, sprin 23) i.s itted into the fitting part (22)

f or ned |r}‘?r‘flﬂb'{tq9§]éer‘g i%%gﬁ’eé%‘%’ée(gi%r?latﬁég)a result, the grips (17) (26) of the
operation lever (11) and the lock |ever (13) are pr?ed in the opening
direction, i.e. Upenvsseofdhe eadve epeningemdickesing apgratiog levse devipr(S0pétlieng and

cl osing operation |lever device (5 is normally | ocked to the opening-degree

pl at e ( Sresehipanbodirdentiobtadigedvwnldescrived abag:, arstlythosiupling péapaéri(04) ik asteshedevi ce
(5) of the present enbodi nent obtai ned as descri bed above, firstly the

Ui ! : . _
coupl i ng,3Elafh&h F%I?Lti)%)ﬂ (zllig) (?l}tfxi‘é}%@?glontc}gv QE)S ?ﬁ‘}lﬂstlﬁ’égé%fn%é.(%g)’i d?ll%létsg,ethe .

operation |ever ated in ol n position
of the nut.(31)..enmb din e first planar poriion.(Si f the co i ng
dapt or ROgiHOR of YR TF CE e deiin e it BanB Bore (MRS bR owaing e ke "Puns
t hrough one side of the crown portion (16), and then the fixing | ocking
screw ( 1iynatehed tqtheppsision el meungng heler(1$) thatmyms throughteng sidef e arpwn upper
end portion of the drive-side valve rod (3) protrudi ng out of the nounting
pl at e ( 6porfiorx@d),tand then thafivmghodking screw (199 is lighly secdwedtint thoyt! (B hgIporti on
(29) that couples the drive-side valve rod (3) and the opening and cl osing
oper at i offigl & th&h§yet Bnd Portion 8f fhiedti®E sid@Hvalve rod (3) protruding out of the mounting

plate (6) fixed to the valve body (1), i.e., the actuator coupling portion (29) that couples the

drive-side valve rod (3) and the opening and closing operation lever device (5), is fitted into

the shaft hole (30) of the coupling adapter (14). The height H2 of the inner space of the

crown portion (16) of the operation lever (11) is set, as a matter of course, so as to fully cover

the height H1 of the portion of the drive-side valve rod (3) that protrudes out of the mounting

plate (6). Needless to say, the levels of the lower end of the crown portion (16) and the lower

end of the coupling adapter (14) are set so as to become equal and flush with each other.

With the coupling adapter (14) inserted thus beforehand into the crown portion

(16), the actuator coupling part (29) of the drive-side valve rod (3) is inserted in the shaft hole

(30) formed in the coupling adapter (14), up to the base of the actuator coupling part (29).

The fixing locking screw (19) that is slightly screwed beforehand into the mounting hole (18)

is then further screwed so as to firmly push the leading end of the fixing locking screw (19),

to press against the actuator coupling part (29) from the side of the latter. The actuator
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the shaft hole (30) of the coupling adapter (14). The height H2 of the inner
space of the crown portion (16) of the operation lever (11) is set, as a
matter of course, so as to fully cover the height HL of the portion of the
drive-side valve rod (3) that protrudes out of the nounting plate (6).
Needl ess to say, the levels of the |ower end of the crown portion (16) and
t he | owepuplépthapf (26 Nisecomepthiue dixad apbeing pinthedbawset ths deaiing endld clonfexiagual

and flush with each other. Wth the coupling adapter (14) inserted thus

bef or ehapekindécew b@)%@\ﬂﬂ: ai’éﬁftfrﬂ cQdrtidnléihe foBhPAnAbSHiof PSP f ik Phné 29) of

the drive- S|de val vé rod is‘inserted in the shaft hole (30) fornmed in

(20) - bbEr QAT R 4@%%?88%% idft BEBFnR Lock Ao Ml BHRPO BET

into the nountin hole 18) is then further (grevved So as to flrm¥ push
the | ea&hw%@&%ho ) pif Sher?{;OW%ERIi“ﬁQ (LQ)r ewpifordihereby ¢ Y5t azangsyHxRE Ot he
actuator coupling part (29) fromthe si de of the latter. The actuator 13
coupl i nghpapanif2a)d destmnererationdevdr devicd(s) batathe giivekidd vbbewed(3)t he | eadi ng
end of the fixing |ocking screw (19) and the abutting portion of the fourth

pl anar portion (@fdinﬁﬂ?'tth@cﬁwj(ﬂh) ftdhe RAGRE 8Ad 6fthe look 1EREH1TIUS efgaBpd inS

screwed on the fixing ocki ng screw (19) that protrudes out of the nounting

of 1 ﬁi*%%ﬁ%ﬁcﬁ&‘?7ﬁé‘°*ﬁ“fl8§9°%*la%&er%’t g FehiRpd %Qg Pl (6 Gheitnt BRAGRe o e

val ve rod ( )5 O di nar|I t he aw (12) the adi ng end o

lever (129 dlesingRperionile; ‘}éfflﬁ\é%ét)élﬁ%m(a?}}’ RPaRgOt; %g@%&ﬁbf t he
openi ng-degree plate (8), so that the opening and cl osing operation |ever
devi ce (@p) ofitheepératien leverkdt) andahe lockipever gi3).ghé ogl sHring{@3 ydcpmes 17)  (26) of
t he operation lever (11) and the lock |lever (13), the coil spring (23)

becomnes m&mmg& 8fheraMpeh Enensdaw (119 r@ﬂnawoﬁxﬁaihegimmn@mmﬁv@mrem@ml on of the
pi vot screw (20), downward of the notches , to release thereby the

ST LS O PR A e
adj ust edoft tﬁe gpéjnei‘r?gl gn%dcl ng opegatlon lever device (5), and to allow the valve element (2) to be
adjusted to a desired opening.
For using the opening and closing operation lever device (5) of the present
embodiment in a valve body (1) having an actuator coupling part (29) of different size, the

coupling adapter (14) is replaced by a corresponding coupling adapter (14) having a shaft
pling adap p y P g coupling adap g

hole (30) that matches the size of the new actuator coupling part (29).
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For using the opening and cl osing operation | ever device (5) of the present
enbodi nent in a valve body (1) having an actuator coupling part (29) of
different size, the coupling adapter (14) is replaced by a correspondi ng
coupling adapter (14) having a shaft hole (30) that matches the size of the
new actuator coupling part (29). 14 CLAIM5S |[|. A valve opening and cl osing

operation | ever device, conprising: %Hggggéing adapt er detachably nounted,
inaunified rotation direction, on ator coupling part of a valve

rod that turns Hntegkaé%y W t.h a(x&lve eleqent in.a.valve quL%F; and an
operation | ever 't hat *détEcWaDG 22 8?5g9ﬁ%a&8dEV¥Hawaa§8P8F % % unified
rotation dhigmkia@ipteltddchA1Y BouMEdd IR kNG irveflor @teties] dnlihQW@Atok ur ni ng of
the operation | ever via the coupling adapter, and valve rods of a plurality

of shapes aneplipgpes obevalye eadithantutsis éntpgrally wish avrivg clementigupialysgledigapt er ,
wherein the coupli e b pl rfd { Sl pl ate
porti ons  PrErer RRRTEREHRL 0ED By PO Mo BhanRhb o St R 0
is formed apedthn, thovhioerodbaiedrifearrotatidahioogh Girtiegbf ha operhfiorciavéroma thar ough
nounting of the actuator coupling, part of ghe val ve rod;(%ﬁg og# r face of
the risi ng cprRing adwien dikvabyr mdt o splutFoiisaancg anthaizes ieing shRiYaOrRYe of a
crown porti acahiRs | ever nounted on the coupling adapter,

uni fyi ng { e?@&vkgﬁgﬁgbggtégn’direction of the coupling adapter and the
oper ati on | ever wheregn the colpdingraidapterchaph dbgomptatd porgon and myimgplatei pokticas

abuttin ortiaqn ich.is aligned wth a.per | qul |ipe of the shaft
hol e ang gﬁﬁyg%FW¥g§E§G§§Q%hﬁg@§VPﬁkkbﬁy?gBF%F%gh@%ﬁ%@”?%ﬁ?nRﬁﬁﬂg?me ot her
rising plat@adesto@fomtirei®n SRR I RIuzh @buRfin SE BYATRABScJuBhiY higt 4thr ough
the operation | ever, at a position opposite the abutting portion, to

integrate tivevalv rod; thegutentage ofibe oipiae atatoppriiensean bothasitderelits agadnst My inkRipt er by
CLaP 10 IR SEEAY AP 08B0 o BRI AEL YR b

thereby the rotation direction of the coupling adapter and the operation lever; one of the

rising plate portions is formed with an abutting portion which is aligned with a

perpendicular line of the shaft hole and abuts the actuator coupling part of the valve rod,;

and the other rising plate portion allows screw-insertion of screw means running through

the operation lever, at a position opposite the abutting portion, to integrate the valve rod

and the operation lever via the coupling adapter by clamping the actuator coupling part

between the screw means and the abutting portion, so that the valve rod is freely driven-

rotated through turning of the operation lever.

2. The valve opening and closing operation lever device according to claim
1, wherein the coupling adapter is formed as a member having four planar portions by
bending, through press molding, a flat plate-like metal material of substantially
rectangular planar shape, substantially at right angles and along three mutually parallel
bending lines having appropriate spacings therebetween and crossing perpendicularly a
longitudinal direction of the metal material, into a bottom plate portion, two rising plate
portions rising from both sides of the bottom plate portion, and a bent back portion
obtained by bending one of the rising plate portions at a predetermined height, and
wherein the leading end of the bent back portion is formed as an abutting portion set at a

height position substantially identical to the height up to the center of a nut fitting hole
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rotated through turning of the operation lever. 2. The val ve openi ng and
cl osing operation | ever device according to claim 1, wherein the coupling
adapter is forned as a nenber having four planar portions by bending,

t hrough press nolding, a flat plate-like netal material of substantially
rectangul ar pl anar shape, substantially at right angles and along three
mut ual Iy par N S t her t ween
and crossi %g%%%§%8ﬁ3| cu‘% cg]e ASﬂ]eg ongl ‘?p% 8|§ge§f'9§%nrt§% |F(§)°?1{i°4 rglq?‘ladmnge %%?

mat eri al , thahmtang)mrtnomb@hgpeslweﬁ|vexm1,caltlymm1drd1&btrngatpﬂvatoae emrdﬂthmﬁlaftl sing

fron1both S|des of the bottom plate portion, and a bent back portjon

obt ai ned biP!BeAdRA regisrrator cwfémg.pgﬁﬁ ths|valve r@@ﬁﬁiwwwewwgm ned

hei ght . angbridgelcht Aads8AWRE IR0 theafut hitglhBM Dack portion [s formed as
an abutting portion set at a height p03|t|§n substantially identical to the
height up to the center of a nut fitting hole 15 fornmed beforehand on one
rising portion opposite the bent back portion, a |eading end of the
abutting portion being positioned vertically and directly above one edge of
the shaft hole, so that the actuator coupling part of the valve rod is

cl anped between the abutting portion and screw neans screwed into the nut
fitting hole. 16
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