"DESCRI PTI ON  VALVE OPENI NG AND CLOSI NG OPERATI ON LEVER DEVI CE
TECHNI CAL FI ELD [0001] The present invention relates to a valve
.openi ng and cl osing operation | WESCRIEMOMN in a val ve device
arranged in a piping path, for opening and closing control of a

liquid flow ngAl VEQORENING ANDIQI®DSIMIY ©PPRATION BEVER DBEICEvent i on
relates to an opening and closing operation |ever device for

carrying out the opening and c i ipn of a butterfly valve.
BACKGROUND [ 0002] In butterfl 188 Cgmefﬁ%rﬂﬂjl ve i s opened and cl osed
usi ng jving,device.called an actuator. The sipplest valv
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perpendicularly to the | eading end of a valve rod, and which is

t ur neddevigedngvatiierdsvice arranged|in o peping pah, fongpetiingtrsksdesingcontiop of a liquid

i nstance, Japanese Patent Application Laid-open No. H09-178033

( Pat enflowinguh®ngh the, pigiagaviesepaitadutdaity, Adhventioh e¢lateg@tochrogenindand closing
H08- 178120 (Patent docunent 2) and Japanese Uility Model

Appl i cahdrabnild depes fd)‘%mrﬁﬁ%‘o%ﬂ%@%gelﬁiﬁ@%ﬁ@Eloﬁﬁg 'ﬁg%ﬁﬁor%f a Nte¥By valve.

driving devices having suc n operation | ever elnafter called

an openi ng and cl osing operatioqh&gkgﬁgﬁalﬁpening and cl osing | ever

device) conprise a plate- like | ctured by press nolding to
have a_C-shaped cross section, or a step-lik urved shape, wt

vi ew t B)%O%{fr eadh ﬁ@ﬁ%ﬁv SAYE ,thineelis opensd apdiclased weing & dnwaa dewige a@uk?%
fixed in a shaft hole in the lever leading end, so that the |ever
ext endsn pengsendhe singplésy valye diivingalevige iy dtvirrdmphisingian opkratiomlever, i s
driven to be opened or closed through manual turning of the |ever

ar oundcduptedstryeddicathrly[t0 @3 kadiflg SMES PREV 1@, AAdVILR $ thehe@BIGHAEH difect
| evers, the plate material can be manufactured by press nol ding.

Gt r onghtd opoRBER AR AN PRSGAR, Toghiise (BRI Matlioolih Lolf%h e,
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(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 \;alve 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.

[0003] 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



I terns of strength, may deform and be danmaged. I n Patent docunent 3,
the | eading end of the operation |ever is bent back form ng

-subst apindbf Mrehgflr, aigRRIorA dlddeHAntaBé® Th PaeRAEREMBAL B thd 1R8dthg ehd6f the
strength around the Shaft hole, it rmay cause the handl e portion of
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nol ding are hard to operate hy gripping, as it is difficult to apply
8t or o estlh tha Syeng erunc-the shaflen o IR Svee ths handls pariont tmlaﬁﬁéﬁ(e

thus, the plate nmust be made thicker, but this is problematic on
accounievef tottieeoms beti bt aaskesi af i ghatosplienplaterlilkel opening snd nldsingoperation levers
processability. Wien the plate of the operation |ever is nade

t hi ckeforn{¥ayPress mdldinB afiRs to sPeife BY bfipgidk tastivisadififighit tdeptoanieed toon
hol es formed on the two plates that are bent back into a shape.

[ 0004] i, L j - - :
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can cope with substantial tqrque. I he openi ng. and cl osin

oper at Fon 1 RPPPEE B pecltni o} (B Tseietan e BAnER GEanAg o
closing operation |lever main body is forned of a casting that is

nol ded Prosessabidisy.iWMaemibe alathefithe gpaatiamieverdamadg thickss morepesfit hecomes t
hole for insertion of a valve rod. Such an opening and cl osi ng

oper at intre difwdt toredign tiaydtvmnedtonevotpts Hommred dnathel bveaplatesttyat asertebni backastoer
to have a force exerted upon, than a plate-like opening and cl osing
operatkpﬂmb@ver. [ 0005] The driving torque in valve devices changes
wi th changes in bore size, so that the dianmeter of the valve rod

hanges 2 at " the val ve rod
of - an- 4004 or EaRREPLRAAEa A ESR, SeoRlARPu Rl ki 1 gicllod

cl osing operation lever. In the opening and closing operation |ever
"devi ce$n@peIpag and cladiag ApgTon leyey thatjcan Wﬁléé‘é%%aé‘iﬂ% tpﬁlusff@rs%? epeaine
openi ng and cl osi ng oFeration | ever device for each of the sizes of

.an actandclosingopptaiiog layar disclp@dis Patgitt docamentety ap opsihy amdyclosing aprogtion
probl em the opening and cl osing 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.
[0005] 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.

[0006] 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



"l ever device in Patent document 4 conprises a bush that is detachably
fitted in a shaft hole of 2 a lever main body. Such a bush is

- pr epar gvéf thhindoly UWithiatbusRis dprgméd WRE A phiraRsof dMfbr-FaceSBapdsAnd sizes, in
accordance with the shape an i ameter of thé valve rod, so that

bushes .. Thj | I j f
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val ve devi ces. Moreover, the opening a cl osi ng operation |ever
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torque. [0007] The opening and cl osing operation |ever device of

Pat ent ophwatioms mb mbre dwedevices. Mergoveh thermpeningiand tloaingtoperatiam levecdavices
t hereof requires using casting technology, which is expensive.

Manuf agfredded thefdSlase ﬁf(ﬁigfehibﬁ?ff‘ﬁo withisw@a substaitAtfrddee necessary bushes
must be nmanufactured by mlling. Patent docunent 1: Japanese Patent
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Japanese ility. Mbde | ication Lai d-.open.No. 562-054379 at ent
dobunermprobletatidineBah RS R BPrenishr PO RN oY Gl Tog, whith
S60- 084868 . DI SCLOSURE OF THE | NVENTI ON [0008] In the Iight of the
above PrrsBpEpgVanyactyiiegeasts are (uter dnva upssinge the nesspsaty bushes mastipe
conponents of an opening and cl osing operation | ever device to be
nol dedntaasfacakddybyomillipg.essi ng, whil e nmaki ng the opening and cl osing
operation | ever device strong enough to wthstand substanti al

torque, andpafenfi@®cuRSnt NTaRREE PierR AGpHEARNThi @BEEANH OM09-¢yYE33devi ce
conpatible with valve rods of a pIuraplty of sizes by replacing an

adapt er_compAREMacak QLRI Pl Aol R A0S, 300 Frisa0! oo,

the present "rnvention co I'S I'ng ada y
nmounted, in_a unified rotation direction, on an actuator__caoupl
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val ve device, and an operation |ever that detachably covers the
_coupl i ng ad&pteat dicnmenihilapandse GtilatyiMeodadiAppbtatom, Laid-open No. S60-084868

DISCLOSURE OF THE INVENTION

[0008] 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.

[0009] 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 édapter 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



"wherein the valve rod, the coupling adapter and the operation |ever
are integrated by clanping the actuator coupling part of the valve
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t he coupl 1 ng adapter ~a Ion lev e val ve rod

driven-r.ot at rough turni of the eratj,on lever via th .
coupt | vt M uindheo e Sharbsh RS B I Sapili adhpRerend mgasin
and sizes can be enployed by replacing the coupling adapter. [00101
The coiplve medsadamlerelitypf sharse endpived cndesemioysa banepla¢ing fig corpling
portions rising fromboth sides of the bottomplate portion; a shaft
hol e i addmerred on the bottomplate, for rotation direction
uni fication through nounting of the actuator coupling part of the

| on 4 : & . .
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fits agalnst the inn a crown portion of the operation

| ever unted on t ouplin d er i fvi t here he rotat.d on
ai ¥ ect 1O Brones bb fis BRHam s PLFRL sl st Y bR RGO
rising plate portions.is fornmed with an abutting pqrtion ich is

al i gnedOiFHem diection yartsatden Broyghfeowting 08 et §pup Ingrartah dhesvalVierod:
actuator coupling part of the valve rod; and the other rising plate
por t i orthadutenigce sithevising pate pations orsbethwides dssigrimsithe innehfaseigha cileavn
operation | ever, at a position opposite the abutting portion, to

i nt egr gogtidnef th@bperati@dd e thdunedapetha toglink @ugitery LAffiRe theedhylthd@tation
adapter by clanping the actuator coupling part between the screw

means Qfﬁ@cﬁ&ﬁ%ﬂ?ﬁ Ir:%d'l%kﬂg BO4ds g d él?@ct);ﬁtéé}g% I8 %'ﬂ‘f‘%her Hé?n% gls%rlpfﬁéj'%es is

driven-rotate turnin eration |ever.

coupl i adapter is forned as,a.nmenper having four planar .portions. by
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substantially rectangul ar_ planar shape, substantially at right

" angl es aad @bufs diepctustaconpingnariofibe walverodpantihe gther Asigg phg/ porgon allows

appropri ate spaci ngs therebetween and crossing perpendicularly a

_l ongi t udiemalnsertion ef sdrew nofang hmningtthtoupiatherdpatation tdver, at Hpoddition pppakite the

portion, two rising plate portions rising fromboth sides of the
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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.
[0011] 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



"of the rising plate portions at a predeterm ned height, the |eading
end of the bent back portion being fornmed as an abutting portion set
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center o Ittrng or ned on o I'sing portion
opposite,4. the bent back partion d a. leadi end of. the abytti
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the shaft hole, so that the actuator coupling part of the valve rod
i s cl ampbig chmpeddstwasa thehutlingpten pushsczgvd meensespravesistodbe aviditingt o
the nut fitting hole. [0012] In the present invention, the valve rod

and t h@okperation | ever are coupled, via a freely replaceable
coupling adapter, by nmaking the operation |lever for drive-rotating

the vibm] rod f;hRd %Iege%@ﬁhv_@&%dﬁ kRSEdv 08 aﬁ@hh\é%ﬁe&ttign%vgpmeu led, via a
conmponent. "As a result, this does away wth the need for preparing
several, entire opening.and, c| osi ng operation |eyer devi.ces  in
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That is, according to the present_ invention, valve rods having

var i oudaliezed thahppas aptplosssdhe WIVE iR GOMBION SOMRENGeAS 2 ERSpILithig does
adapter, with l[ittle material usage. The invention allows thus

cut t i ngvwaystith thedeed forprepamngweveral entire spereng Jivkeclosing opsatoonpondavisesof
t he openi ng and cl osing operation | ever device, noreover, are

obt ai nefl aydokdi@ué with sy dibmgtet, Bh&RsSdnidnBe HRCHMNBE Odye kdd. TRY WK corliihg to the
particul ar, the main conponents can be fornmed through pressing. This
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nut fitti hol e for.ned .in the coupljng adapter, and is_fastened, so
as notoeeans il e malsial ARES Ptgentopallowp B i ot 8 ng
operation | ever device can be obtained wthout any need at all for a
" cost - | Aedusigmatgrigdasage. dhie Naneusgempongtoef thhepedingand doging epesaiianlever
| arge torque can be w thstood, even when the operation |ever is
_for med deyice pneresvdrgare obined|vaithouetegorting o pdstihg techndogyain, antyvaaykk t o an
assenbly structure in which coupling with the valve rod is done via
the couypkticthral@Rla® 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

[0025] 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 DRAW NGS [0025] Fig. 1 is an expl oded
per spective-vi ew di agram of a val ve opening and closing operation

-l ever devi Cq?ié.@ 2R EIRQERAL dia aﬁiiﬂustl_?atihé aﬁo?éﬁﬁ&iﬁ_@@ﬁﬁéﬁ?ﬁion@f% am
illustrating an operational configuration of the rmain conponents of

t he device when u d. Fid..3 1s iagramillustrating the

-confi gtﬁ%{’%lﬁp%?eq‘? (gitﬁ%geﬁl%‘%ﬁlb%’n@ﬂ%e?n the device. Fig. 4is a
cross-sectional diagramf a relevant portion_of the device when in,
use, viewedigroihadiegripatystrafinpthenantiguaiem eEherEAUCEORRVERIS I the device.
[0026] 1 valve body 2 valve elenent 3 drive-side valve rod 4 valve
shaft tube Figpewiangosadcttinakbdingrampeiaaticoatlpevtem afehe devicebvimmuintuseg

pl ate 7 notches 8 openi ng-degree plate 9 scale plate 10 fi xing

bol t / nufiewddlr@Rehatrb@n | ever 12 claw 13 lock | ever 14 coupling
adapter 15 netal base material

EXPLANATION OF REFERENCE NUMERALS

[0026] 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 pivot screw 21 a pivot hole 21b pivot hole 22 fitting part 23
-coi | springo34iymktabwbase material 25 fitting part 26 grip 27 netal
base material = 28 nut fitting hole 29 actuator coupling part 30
shaft hol e nut shaft screw fastener 33 lock nut L1 bending
‘line L2 be%é?ﬁiélo}lg(ﬁ% L3 bending line Si first planar portion S2

second pl anar_ portion
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

[0013] 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



"S3 third planar portion S4 fourth planar portion BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON [00131 An enbodi ment of the present
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centric 7 butterfly valve. As is conventionally known, a plate-Iike
-val ve &henested iy the interipy, vethayslxe rodumeuntee anithe twrmang eanggriodthe valverelemeng e

rods nounted on the turning center of the valve elenent (2). One of
t he val(¥e Oned$ theamlva rdds, ue a diide-sidavilre red () 39xterels batwisd Orubhimap disrough a
running through a valve shaft tube (4). An opening and cl osing

oper at iy@fje sﬁéﬂ?fubg@ﬁ 9@1 (fp'é}nng%.nﬁ@lég g%p%tlBﬁ' LvePdVRle (ST Mburid®on the

drive-side val ve rod . ATnountin IS |ntegrally nount ed

on the ut e of t en|

o at o BT eRLaFE Rie: éﬁés 8 @t%ém%n@ng%ﬁ%e( R e
(9, |nd|cat|v$ of the %genlnghdegree are renovably fixed, g

of " i xiontrised of grvalve sbaft tbg (bnénioppaingulegtee plnde %Mi%@%h&ﬁ 7)(0@)the
On an operation |lever (11) formng the opening and cl osing operation
| ever devface a8 scalhplate (D), imdigatiedofahd opduingdegree( 48)rembeablnfjxesth by may

| eadi ng end thereof a claw (12) that is engaged in the notches (7) of
the opfifixitg siegnae(1oh,ab e BpsidSof he niodntify plaRAb). ©rddn d&v&fonﬂe\lée (11)

pivoting on a pivoting point substantially mdway in the

| ongi t

5 mor na T RO o R e D aF SR Y kgt
in the notches uch t the cI ur.n in the
i r ect MBTEOTh (adine frd HeFans 3 Y Hed Bay s Pefesin ™ griqt%ﬁﬁ F 5P e
rear end of the |ock |ever &%3) and the operatl on lever_ (11). Such a
mec hani Pening degien alasatd)rig a6 ke bd prmable gt dsigr-tke BRvolnseR & eIOLPE PaNte i s
a well -known nechanism [0014] As illustrated in Fig. 1, the valve

° openi ngubstantcdllgsnidgrap prethatlorpitulimakdiratdon ofthe H)ck lefer (. Phekekiever (13)
enbodi ment conprises mainly the operation lever (11), the |ock |ever
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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.

[0014] 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



‘rod (3). The operation lever (11), which is obtained by press nol ding
of a thin netal base naterial (15) shaped as a flat plate, has
,overall a substant| el ongated linear rod-like shape., The
oper at iR aiﬂ st ROTRR Of i couing later (A FobpredelErBiRed
portion (16), having a wdth and hei ght bulgl ng slightly with

.1 espectorientation Qreene sidriface of the cmmmh@@n £16).tthere eoepsinedhy maaeting bole (19)
so as to cover it. On the rear of the operation lever (11) there is

provi dekht qunsitendded-thé RentsdndFe@hidof(the’ srowhiRrtvndll B), ih argtahwantiatefighf
of the crown portion (16) are formed 8 to such sizes as all ow exact
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orientatio rtion
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(19), for holding the coupling adapter (14) in an attached state, can
be | nséﬂb%@ltlaﬂﬁmt}l@we@m@o akngiydinal directie) of the plimdwrndlsilike pmtion of ghe
inserting a pivot screw (20), is opened substantially in the center
of t he dperagiph layiendll ), diimeing from afe sideefasd torthdapyshisimg| sidecfagrosfi the oparéitidnhe
operation |lever (11), running fromone side face to the opposing side

face oflefdi@l DPRUrBHek canﬁmhg Y&t (12D bF substntiBgy eylmdbicAltshiisk, B protrading Ofit

substantially cyllndrlca shape, and protTuding out fowards thée [ ock
| ever ( t
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| ever (11); may SO to allo tlng of an urging
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sectional shape of the operation | ever (11) has a substantial C-shape
al ong \ittingiaf anyurging asiltspriag (A3onYyithuefereare i Figs 2i and 4 thertesnfversdl etogsy

use, an opening portion in the crown portion (16), having a
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of the drive-side valve rod (3). [0015] Simlarly to the operation
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valve rod (3).
[0015] 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



‘claw the claw (12) form ng substantially a flat claw shape. A pivot
hol e (21b), for inserting the pivot screw (20), is opened in the
.vicinity t X t r I

an L ERRTOGHR ARE < %%prﬁ’ﬁé ﬁ%ﬂ%é’r? i R RHRE e, 3 2, BRARRG A
| ock | ever fi art of sub tantiall lindric
-shape PESFT 6%@&310%3 5 ABoral quyler DeKs Rt %ﬁfa};@r & e Flgpe ﬁ%the
| ongi tudi nal direction of the |ong srde of the L-shape, protrudin
out, t entiellongitudinal dimeption thdreofuPyiingusoan opgningepr(ioy)haviigea trapwearsabnd
face of the long side of the lock lever (13) is forned to a wavy

shape icfoswie&idndl @kkdpe! istatadted MR R fonebthelopedtibntget QIR tTRNock 16vdror m
a 9 grip (26) that can be easily grasped by fingers. Wth reference

aper 'a??lorf‘r evef% rﬁ%%?@*é%&@?é R S S
por 11 ornSeRa iy Hesliol PG wot?roks@fl;%@ ' ”e?{rt‘f%elsrr%r&?f’l?a&hﬁgt ached

facing toward the operatl on | ever &;1( The | ock | ever él
at t acheubstantially 8 teangysysal prass-sastiona) &xshepe + hereforss thg ez wigth

t hereof becones inserted into the position of the pivot hole (21) of
t he openbdtamially &+srapé irilthe tausveesal srokssteatidn af thy operati@nisver($ d), at the
cross-sectional C-shape. Therefore, the inner width of the

subst aryolsﬁbhbf@re%h@morewzw@s Jot BMRM8 af BhuiGAleROor 38 e P, BfefériBly an

operation | ever (11) the position of the pivot hole (21); is set
h f
to have anaRAHINALENk d e s AP G s PURUSHARLS FOuRRE ARy SN S AT

substantially an L- shape. [0016] As illustrated in Fig. 3(A), the
coupl i ng?Rdapter (14) is formed of a netal base material (27) shaped
as a flat plate and form ng a rectangul ar plane. The netal base

“mat eri 001 %2 7) hadlustrated i kigad(ApotheiconglingSdaptey @2) is(f8ahed &4 metal base
delimted by three nmutually parallel bending |ines (L1) (L2) (L3)

(ficti anakridli(DBsshapddeita fld plitgindooasmhgrechmnglargheaThamged bale matérgit
angles to one another, wth appropri ate spaci ngs between them The

e 0 Bl i 9 2 TR bty =
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. The 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 (S 1) (S2) (S3) (S4) conprise, fromthe right, a first

_pl anar partion i), relatively w de and_ shape substantially_.as a
rect an %a@%%@gkéowa%?na #1t 3BTy PR part &8? ﬁ%#bi% sadgisad Bhtheal | y
in the sanme way as the first planar portion (S 1), an el ongated and
-rel at i deivg-sidamabw rodh{¥)dis ppemearin syphstantioly (83enteesf the aeadpnd planheportion

| eft nost side, an elongated and relatively narrow fourth planar

porti onst)S4he srhmEveRhl drosstdeetidral sichpp bamharshdhble @50)(iSdibstaNtiglly idehtidal g
hole (28) is opened through substantially the central portion of the

first ' 30 B hex [ :
sur t ace B bRl labufink verd (0 Por h b PO QHT; 1180 Tn A Ptbrping apd
pl anar portion (S 1). 10.A sha hole (30),..for insertiqgn, of an

Dot vt ST et dpseh ADt thegeseacarmhgdumentone sl hgf (b ne g
valve rod (3), is opened in substantially the center of the second

pl anar speare slape. Tisut fitiieg hole (A5) end tie sbal beled3e) dnsned thedpbahometahbase
shaft hole (30) is substantially identical to that of the actuator
coupl i mgatexdal (24)2R9t nedkes hip thdbrdoviplisg atfaptedl Mo areofdriad) by pundhivgy, wad v by
opening and closing operation |ever device (5) of the present

enbodi IRiMling dfiRe gR@ft hole (30) has a flat square shape. The nut
fitting hole (28) and the shaft hole (30) opened through the netal

base i al 4 o | i ter 4

for med By Bunchi el s SRegH! t0 R aERgPu) 18RRI Hantoft Fkimedes
base materijal (24). that nmakes up the, coupling adapter (14) forned. as

descri ﬁiéacrabﬁe@léowsw%@m by Bipsingdaip Adiehi-ange p lwqrglwgraéloaé rigp three

configuration along the three bending lines (Li) (L2) (L3). Fig.

3(B) i IHending dines(Li1h ELHhB). Sti@t3€B billusthaestbt dentistaseohthe areta Ibase(rRagrial The
positions and nutual spacings of the bending lines (LI) (L2) (L3)

“shoul d (R4). 8¢ pssitiodant emaailisphdingshe thobdnditgthes DI (LRPAS) sk&uld be set so
illustrated in Fig. 3(B). [0018] The first bending |line (L1)

o BBk S S, (e seeond

Lget getc[ﬁgﬁg eﬁ![ ?’E d Bfégﬁél}ldgtﬂg 1&%@@9&%@&% %%tv;[/e%g tl?eofti}s{) }r)?ar(ljalfrﬂogﬂ)nb@?)dén% '
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 (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, from the edge of the shaft hole (30) formed on the second planar
portion (82), 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 (L.3) positioned between the third planar portion (S3) and the fourth planar

portion (S4). Further, the bending line (L3) positioned between the third planar portion (S3)
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‘fitting hole (28) forned in the first planar portion (S1). The
bending line (L2) positioned betmeen t he second planar portion (S2)

“ori zorpaieouf AR R b ok ityehh AN B e OAP LB on

the second planar portion (S2), on the side of the third planar
- por ti odoyexnd afjthe S@c«pmbpl@w@prtmq&btﬁlat foems Aibpttomplraieghe prtrel m’ﬁlt(osayn
during raising of the latter through bending, is equal to a

hor i zonhéthickaestdiregonyof Hetlvminy éfdeo fakd Riurthiear portibh €S4)owhich ippaadiasl
portion (S4) upon right angl e bending of the fourth planar portion

($4) §&do\llg {Baf nétg‘-t %ﬁ" S\r/é 19' REalRQt a‘BBVé §§s)crlﬁécpﬁ@%ﬁt?ls31)) ThC d nof

l'ine (L pos tio ent e thir planar portio

f th t th bendi

posi t1 R BeEerep Bt st v el e e np aa ene i penite s 2h
pl anar portlon ($4) is set in such a way that a height h', extending
f r om t Hetweenibe sesppd planarneridancGayagd @aﬂahlrcbblﬁnarmrt(ogz()%i 8ad thediending line

bottom up to the central position, in the thickness direction, of
t he | egdBnbetench the thilkphoarrgoktiqal (Sﬁaancbmetfém 184 porttongB4). s par al I el
to second planar portion (S2), is identical to the above-descri bed

hei ght [po19Jpon TRe ERipliag a@dpterd 1 HUD BE@MyiRess %&Bmﬁl gt QHEIRs Atasngiohs Ve
ri ght -angl e bendi ng al ong the bending lNine (L2 bet ween t he second

S G e Kl R

fourth anar por ion, 19] .The plin Ier .S bent
by br osShEHos A UbHRR N Hesadsmesubar o o Dinerete SR ai Y TiBe R
pre-set bending lines (L1) (L2) (L3) satisfying the above condi tions,
wher eud@f) ef theipstad hegeahatyrid éZhiformed asubusteatednintlig. 3(B). ilse preEd) fsi t t ed

into the nut fitting hole (28) of the netal base material (24)

- for med asbdddédibithair@chl baserhgerid(B)).in Theh awhy 349 toile flshipwidisted piotrudiig
netal base material (24) in such a way so as to lie flush, wthout

. protrudidigng RN sM@ceQ}ftﬂ%r ﬁl%yﬁlfaﬁsﬁ'?oﬁ ont(R®) fhhf Fes BE&@H&C@QM' ’tootﬂe (S

1) that rises perpend| cul arl om This"srtuation 1s

e S noBoeey it 18%%58@6?%% ﬁ%&'&% e T Bl )R Re@ilothe

(27). The nut, (31), which
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).

[0020] 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 (S
1), is fastened so as not to come off. Fig. 3(D) is a plan view

.illust fiﬁ‘tb'tﬂélﬁ&ffﬂg pﬁﬁ%@i)‘ d’fghé%él@le%r 61351)thérﬂth§ geRr @ncﬁéfttH@E:@Pébrmg\(Q
fromabove (D) shows, the abutting portion at the le

posi 11 Bt f ttm@ggﬁ?%zﬁﬁﬁttﬂ"m SRR O R Qa”

(30), on the side of the third planar portion (S3), punched i
subst are®)f the eperatignlayes (5hapd ﬂpenloelﬁ tevee@éheremﬁsl)dp thsorrenig Cfﬂ@zf)u?n, Le.
[0020] Wth reference to Fig. 1, the portion of the pivot hole (21)

dri | | edntherditegtion hieh thagedurof ushghé opdaingarslcl¢sii®) opesatwind grees daviae (5) he
portion of the pivot hole (21) of the operation lever (11). The

pi vot  sfiauly RRked ® thdspiddddscopam (gnese pivot holes (21) and is
fixed by vvay}( of a shaflt?Er srgérjev%li]fe(a)tpsltergejr~I (32) to be freely pivotable.

(o5) egﬁo%gt nggﬁt"l‘e‘&i"?‘f ??Xa(lg‘f Sl dol' it r?gz"e"nﬁg“%%‘tl‘?ﬁéa’é‘%ﬁ SPAES
ool ! toradent SSbodimegt gbiiindd ds'dsPl B8 hae 2%% S EoliBe B aRTERE bl ned

(11) and the lock lever (13) are urged in the openi ng direction, i.e.

i n t he tditherewspogisar 1 Oheftthe aparating lakes (1hes iblpetraterhindfig 4 |Ira>§t>lng s0, the

operation | ever device (5) is nornmally | ocked to the opening-degree

pl at e (fBkitioh@F 2] nuthidl) easbedddd ihhiee fnat plenarperniong Sanolf the osuplmgadaptert (1én
| ever device (5) of the present enbodi nent obtained as described

above, i ifapdHed td 1 poSitiBh 'of‘ﬂle@ﬁ’tﬂﬂﬂhﬁg h()ﬂe‘tl 8) RatdlbAGRAGH ohe sidBRf Qfe@f‘tz‘wn

portion (16) of thé operation |ever as illustrated in Fig

5y AL R s ORI AT 1y,

position of the nountipng hole (18). that r hrou h one side of the
‘crown PErate e urper e%fﬂeorfl%ﬁf § élﬂwﬂdﬁ@/a Vsmﬁ F‘E\NPE’( quj T fhe mounting
lightly screwed into the nut (31). In this state t he upper end

por t i onplate (6 higxedrtp viee- vl iebodyl (Ve i.ﬁedle(azyuamroouplﬂigmrtmn (28§ thaheouples the
“mounting plate (6) fixed to the valve body (1), i.e., the actuator
coupl i ngrivesdidd witve 9)(3} &t the opdisard@osisl dpegatfondever dkviee (Ddis ([ided aid

t he opening and cl osing operation | ever 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.
[0022] 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 hei ght H2 of
t he i nner space of the crown portion (16) of the operation |ever

(11) i1s set tter so as,to. full ver. e i ght
H T of SoRE R Qo Bicofivs R TREIEY petiganod beesy HErtting ol 4Rt He
of the rmuntlng ate (6). Needless to say, the levels of the | ower
.end of lo¢kang sasewm (g%rand@lw goug)ngznedtiorhel ﬂl@ﬁemh ndangr pertion €SP g ¢rypling
adapter (14) are set so as to becone equal and flush with each other.
[0022] Adéptor (148 A teRInun@ 33 ikaeteved(chvthe fivmiglocking dvusy D) chize peowthdendun of
the crown portion (16), the actuator coupling part (29) of the

dri ve- shegovatiy Jleglsg%)ftﬂescrbm g&&igﬂ(;@ E{;ago?@ﬁ{e}ebgoa' et steatbbr fifhn @'

|n the couplln ada e of thé actuator coupling

pa SCrew .S S h rewed
bt or o apsrisid ok pRF Pl T 9B es Y olq Bl atife-Skph e G %o as
to firm ush the | eading end of thef|X|n ockn screw . (19)

oress APt RESEE cihB FabolR) AiBe Fatins epop! P dAKINETS] Hds BHLcksbin

| atter. The actuator 13 coupling part (29) becomes t hus fixed by

bei ng pheobebesy@) aeampphpriaegeisitignef theafpeting-degnek pipte (8)cdoi thet the opaming
(19) and the abutting portion of the fourth planar portion (S4) of

t he coupldi dkibmg%liﬁﬂdti%h 1&ef Hevife () &lsm8 i a 103Rd dtste. swcﬁlvg&qa dfiRe %mp@ 19)

| ocki ng screw (19) that protrudes out of the nounting o e (18)

the cr of
the opandher i Bdd kel (FLPIREEICRFLEYLY M@E%%ﬂr%{%ﬁ%ﬁ) HgtheS
drive-side vaI e ,rod Ordlnall t he w ((12) at

| eadi ng"EHICHF 4 Rt i %%W%?%m? arogp) st Yt Pﬁ&%@ﬁ@&@ ¥ at
an appropriate position of the opening-degree plate (8), so that the
openi ngdovepré pgﬁiemmswa; to aplenss\kercleiic eagagsmentstaie as el ap thereck state
state. Upon gripping of the grips (17) (26) of the operation |ever
*(11) anaf théepdniegardalasing dgraticntieves devics ()] aigl t6 2B)w blecwtieselement (2) to be
conpressed, whereupon the claw (12) turns around the position of the

_Ppivot sgfieued ¥ desirélPypiyaipd of the notches (7), to release thereby
t he engagement state as well as the lock state of the opening and

o1 951 NoLRBRY 3t 20 LSHEe SFUIRE ol Phios AR pdrid 1O d0e V8] dnehRY!
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

hole (30) that matches the size of the new actuator coupling part (29).
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"[0024] For using the opening and cl osing operation |ever device (5)
of the present enbodinent in a valve body (1) having an actuator
.coupling part (29) of different size, ciagmMscoupling adapter (14) is
repl aced by a correspondi ng coupling adapter (14) having a shaft

hol 30) that : ' . : I
Tohe D) L0 ARRSRoiE 7 £ PR e Sy o
et TR e AT

rod that turns integrally with a valve elenent in a val ve device; and
an openatveond that bins integrallyevitie hatlvg cleoeat in at advecdewjei angl andepstationileven
unified rotation direction, wherein the valve rod, the coupling
adapt erthanidtatheblp p@fed the Bolptigradaster inni \egficd eehtidy derkeit, Metelitthe valve
actuator coupling part of the valve rod between the coupling adapter

and scr. Sl %QEE i _

oper at irgéril\’lt e?/(gﬁ) l ﬁg ﬁggﬁ\?%la\l/lgmﬁé; é%oﬁgeﬁg:d%lelh@ {)t at daal%lq{rhgl}% &tulljart?\ri ng
of the operatio ver, via .the coupling adapter, .and wherein valve
Fods. oreSant Riflen By iy EfsbSedie eo o B Gand SR s RS Ok aci ng
t he coupling adapter. 2. The val ve gpeni ng and cl osing operation

| ever ugle theccogplingapist andithgoperatio laves, the yadveoed peingglriygusitated has
a bottomplate portion and rising plate portions rising from both

si des dhrougk tiroing @ifiths ateeatipaddveonia the shgplihg hddpteri andf whereial vatvetrbds of a
bottom plate, for rotation direction unification through nounting of

t he actgladaBfy sTaHMes RAd Bigéd cadfbetethlyRU 69 rEflbsing (R codpligy adapee Of the
rising plate portions on both sides fifs against the inner face of a

crown portipn e at t . i .
adapter, uni %?yi %e %Eﬂgef g[gegl Eﬁdéﬂ& é%sﬁ%e%br? %élﬂrl%%tr ?g‘ﬁg%%ctg ﬁdgp%{c?u p II|nn1g
adapter and the operation lLever; one of the risi.n ate portions_.is
+F or med. WhETHN R CAMRINE ALRPUB AT 6 ROVRT SIS BOTHR gHAERE Bhiss PR PRy
line of the shaft hole and abuts the actuator coupling part of the
_val ve rhsth sidesdofithebettdne plate partion; @l sha® hplsris faymed oh dhesbottoor patel fos eotafiom
of screw neans running through the operation |lever, at a position
opposi tdirectién unification through mounting of the actuator coupling part of the valve rod; the

outer face of the rising plate portions on both sides fits against the inner face of a crown
portion of the operation lever mounted on the coupling adapter, unifying 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.

3. The valve opening and closing operation lever device according to claim 1 or 2,

wherein the coupling adapter is formed as a member having four planar portions by bending,
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-abutting portion, to integrate the valve rod and the operation |ever
via the coupling adapter by clanping the actuator coupling part

. bet weehrbilh $64saH61ARRNS flafFlatel e MIAIhAOr AV S hntialy rdcBRbulaPplaial ve
rod is freely driven-rotated through turning of the operafion |ever.

3. The RY all J i rat | ver Lca. I to
o ai m He GOSN B Sl 8 ARER L R Tn R ATRR e
havi ng four planar portions by bhending, 15 thrqugh press yul di.ng, .a
flat pPRETEPTIJIK 8Pacings therehebyecal andreressne pammendicplprly e dengiydinal digctiam pf
shape, substantially at right angles and along three nutually

par al | ¢ie toetabinatgribl, més a baitom glataportiopy tvatresirgpelete pgstiank eismigdtone bothand
crossing perpendicularly a longitudinal direction of the netal

nat er i gldes bMNthe batHA Pl A HHioh Land A BehPBack tpdBtidn cHtdlfedPbyPbdRRY dre@Tthe
rising fromboth sides of the bottomplate portion, and a bent back

porti on: ' : I the  riisi i

P edet o AR TEAE Rorts ASMEA e Meigth g WRrBH ot AP Bid LORE vl ek
portion is forned as a uttin ortion set at a height posi.tion

P obst adprtins FRenas earo et pumon Sghs Boigh ot Subadiln oS 0 e
fitti ng}éhol e fornmed beforehand on one rising portion opposite the,
bent baelghpen to the cerden ef fdiuh fttngchods formed hefgrahpndon one Tiging peiitigh opposite
positioned vertically and directly above one edge of the shaft hole,
so t hathd tent badkuymirtion, adeqaingandpditiic afuttidgeportadviecin®positioned lvartipeldly and
between the abutting portion and screw nmeans screwed into the nut
Fitti ngifle@yabo¥ one edge of the shaft hole, so that the actuator coupling part of the valve rod is

clamped between the abutting portion and screw means screwed into the nut fitting hole.
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