DESCRI PTI ON  VALVE DRI VE DEVI CE TECHNI CAL FIELD [0001 ] The present
invention relates to a val ve drlvg gﬁﬁ'ﬁﬁ {or providing drive power
to a valve rod in a val ve devi ed in such a way that the
valve rod is rotated to open and close the valve, such as a
butterfly valve or ball val v&Alavid DRIVEDEVECEar to a val ve drive
device in which the valve drive can be swtched between nmanual and
automati ¢ nodes. BACKGROUND [0002] The val ve drive of valve devices
such as butterfly valves is generally divided into two types: manual
and automatic types. Recent trfﬁ&ﬁmﬁ&aiL‘ and nmechani cal autonmation
and new construction have | ed+e-Fnereasrig demand for, and the
ever-increasing significance of, automatic types of devices or valve
drive [R00UaTlwr present oiventém fekatasdoratvelvy dope dentieaitop providing dmye gower to a
controlled. The automation of plants, devices, and the |like involves

demandydl@d rdhf a vaRkeYic® torlshactt@ENiuRE aYvdyithe the vAASRAE ramLA tesRAGAd
and the like, as well as the need for nmanual operation on the

rochanlal neUd 8 WbRLOgB, Oy SIEL PR Ry LAERSEEARNA0 b¥he grve

ups rial runs neet suc
aut omat ed val ve deV|ces need to allow val ves to he driven prlnarlly
el ect r #@4¢q i vHeh the yalvedaye can bresvitahed befwsen mapyal andrapquatic medes.
necessary, and a variety of devices for sw tching between automatic
and manual operation have thus BeOKGROIR¥Bed in the past for that
pur pose. However, all of these structures suffer from problens such
as a CEPohfrhs! tveElUEHH{r@of \%W&evtdé Such® Ebhﬁ@rﬂ?‘(fﬁ%?ﬁtgeﬁé}ﬁﬂﬁﬁfv%d uEtQQQ(}]

Appl i cant previ ousl y proposed the technique’in Patent Docunent
over cone such ns.. Accor to the device discl sed in Pat nt
DocuneHpes: e iR s e, Keatnt BOKh MheEBh AT R o4 cmg D
a single actuator, and the device can be manually 1
new construction have led to increasing demand for, and the ever-increasing significance of,

automatic types of devices or valve drive actuators which can be remotely operated or
centrally controlled. The automation of plants, devices, and the like involves demand for the
safety of the machinery itself, ease of maintenance, and the like, as well as the need for
manual operation on the mechanical end of things for emergencies, inspection after
maintenance, check ups, and trial runs.

[0003] To meet such demand, automated valve devices need to allow valves to be driven
primarily electrically but also need to be able to be driven manually as necessary, and a
variety of devices for switching between automatic and manual operation have thus been
proposed in the past for that purpose. However, all of these structures suffer from problems
such as a complex structure, short life, or inconvenient operation.

[0004] Applicant previously proposed the technique in Patent Document 1 to overcome such
problems. According to the device disclosed in Patent Document 1, a valve can be driven

both automatically and manually by a single actuator, and the device can be manually



operated as the electric operation is reliably bl ocked, thereby
ensuring operator safety. , when a val ve drive device has a
mechanbesstedabihaiclegtre apgratian lm@bh@lm iblaeked dhgsehyeamsutngionerateonsafat:
mechani sm conponent, its use in |locations requiring only nanual

oper at Hotvev@swhérsa vilve ighedevicestias aansthaniparcbinbiiise 4 tagtdl emghadismi s
actually safer in some plants and devices to incorporate only manual
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cases req e a manual type o device conp

manual nechani sm conponent and no autonatlc mechani sm conponent

[ 0005] onyiafion wsultsds higher easis adrskpartiuerdonsiipnadt brastiebn S%ff:r i9Isape Planti
devices as well as the increasing denmand for automated types of

val ve deddoess té hicsrpdenaody nsanahlsvalacdzeigesmoeautbmated ogepwmi cegtaireed f or
manual types of valve devices, and there is presently demand for
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predeternlned nunber of nual and automatic actuators are génerally
or dered, b%\ %Esulélgn m)dlflqcfatlons are .often required o t he
const r (AP meshanism, gomponery aad, pp AWGMats MFENAHSTE FAMPORFBLr of act uat or s
that are needed. This inevitably results in extra parts. Wen it

beconed0¥5d dbetisydespitd the evm¢nd vgoing estomatien ef plaets aad delasds@e svellas theo
be set up and areas where automatic devices are to be set up after

vari ousndryRify d2tnaaé ferauinsatetbiypesronlveelevidps, tlik Hefind R @lse 4t @manteddyd
manual devices will have to be renoved and then set up again and

adj ust t on
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present inventjion is intended to provide a valve drjive device which
i s desil8Md Lusingdguige quigmption gt ney constryeian, a PrAdeisERInsfnumRen manual

det achably nounted on a manual val ve drive nechani sm w thout having
t o nodiahy atifoenatiohetomats aregdrardllyrorddred, vat dasignemodifivatione afeastfieanequirgd dn
the drive power froma drive power generation neans in the automatic

mechan 'tﬁ@&ﬁﬁﬁ.\aﬁ)n itk a\ﬂgﬁn\a/ Trefsﬁfiin%%h%%% dm%ﬁﬁey Eg?}c\f@zit(\fr@ 11 b¥&heeded. This

mechani sm al | ow ng rrven eit

inevitably results in extra parts. When it becomes necessary to interchange areas where
manual devices are to be set up and areas where automatic devices are to be set up after
various types of actuators have been set up, all of the automatic and manual devices will have
to be removed and then set up again and adjusted.

Patent Document 1: Japanese Unexamined Patent Application Publication No.
2787402

DISCLOSURE OF THE INVENTION

[0007] The present invention is intended to provide a valve drive device which is designed in
such a way that an automatic mechanism can be detachably mounted on a manual valve drive
mechanism without having to modify the internal mechanism of the valve drive mechanism,

and the drive power from a drive power generation means in the automatic mechanism can be

transmitted to the manual-type valve drive mechanism, allowing the valve to be driven either



2 manual |y or automatically, the nounted automatic nechani sm bei ng
capabl e of being detached as needed. [0008] The neans ado?bed by the
pr esenManpalbrariagiomagicaldy, {he mpntedaemaioBEeimisabbrIng ewabls of beinge
drive device which is a manual drive type valve drive nechanism

havi ngdetactedrndheededr nanually providing rotating power; a drive
shaft that is rotatably attached to a casing, for transmtting the

rotati Lo gpg”

trans Olgg%é rxl%En(r%am gteag)?gfﬁ%g%déﬁl?ﬁlsv:a t eslbglggtll%réﬂo\ég g%a va Om nsesa

connector far trans t|n the drive power that has been tr tted
t hr ougakvR&rie AGEcHY Shish is & magyAl gngpﬁﬁeh’faﬁrlgweha&lsa? geng: @ﬁ@fl{ﬂe for

serving as a valve rotating shaft, characterized in that drive power

gener amannaligeprosidirg rotating patyby aalrive shedtithhois ootetablytattacteed ts b dasimgfen on
of the casing, the drive power generation means and the drive shaft

are coppghRihdte dthi r?gt PV %Pau"gﬁt Abul’Bihe. hafthe td Barick ch?eerbW%lsmBﬁ om
the drive power generation rreans |s transmtted to the valve rod to
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characterized in that the drive power generation nmeans is unitized by
bei ng iPewsE Pt kasdgen mersmitterbihsousl the s Revran tgnsyission meshanisn g drdvens
for transmtting drive power to the drive shaft, and an electric

mot or  dhafv eeriidgns aivalve rqatigd Saft cHaactdiized il that d?riveCiﬁfv@ﬁ batekatioatmicaah &d
to one exterior surface of the casing of a manual drive type t her eby

al | ow ' type
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and el ggtaﬁalg%%a\bll\é 9?)v!égﬁeltn 1 Qﬁf 8%%? #ﬁg (% ?gfépfhzv aract lgeﬁr%ﬁzlogld in
that the driv af t the r_transm ssiqQn neans the drive
power gBFES 0 St 0 ea@ﬁé’andﬁwe SARTRisHen w%wﬁ@ﬁﬁgve POV
The device is characterized in that the drive power generation neans
conpr i desn #re drelegotver geneition meanslistttrasmiitieddo theanbiwi red toallavetesalvs tabe
decel eration conduction nmechani sm

opened and closed without any modification of the manually-operated valve drive

mechanism.

[0009] The device is characterized in that the drive power generation means is unitized by

being incorporated into a housing along with drive transmission means for transmitting drive

power to the drive shaft, and an electric motor drive means incorporated into the unit is

detachably attached to one exterior surface of the casing of a manual drive type, thereby

allowing the drive device to be converted to both a manual drive type and electromotive drive

type.

[0010] The device is characterized in that the drive shaft and the power transmission means

of the drive power generation means are detachably connected by key means.

[0011] The device is characterized in that the drive power generation means comprises an

electric motor, and the drive transmission means is a deceleration conduction mechanism.

[0012] The device is characterized in that an opening degree display device allowing



[0012] The device is characterized in that an openi ng degree display
devi ce allpmjng 3 visualizing the extent tq whjch th% valve is optﬂ

i n conyirliAngiherrtanttRevhieh BFValye dnepee torormretiopatitheine st els Jrths s
provi ded on the exterior of the casing. [0013] The device is

char acvawre meltconnedtdrat papyédedrog thetaetiorar tiveeasmgi s att ached to the
exterior of the basic unit, and that the automatic drive generation

means L(ﬁ) 1@3@5& ai&dis %H%tht‘:ﬁféd ih gt o?@r{n‘@détécti% eh&ls %r%&lta?deﬁstg the é?:ﬁer{oﬁ‘e

basi s I've opening/closing lIocation S|gna s output from

openi n ection 014 cording.to the |nven , asic
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unit is constructed independently of the basic unit so that the drive
power falymisdyenett andeclpsedeon the basiavf wivaremnngadosingelotatmmssigniatsaditub fiiohe
basic unit, and the additional unit can be detachably nmounted on the

basi c ypid emng@@g&u@pmemdl fication of the internal nmechanism
[0015] In the past, when changing froma manual device to an

aut oma n_.aut o tlc v.i. ce.. woul d urchas nd.the old
covi ce T Ak imel B OGRicnt g B Bt i e giger fafit
resulting in high costs, and t he renopved deV|ce woul d be, unused but
in t he Meshaunan addaronalowit is sansipgted irslerendgily of \hmbésnc pait s thatithe SEVF ¢
drive nmechanism can be attached, allowing a manual device to be

aut omatpedieafrom thadriveop®yer @gondratiod mea:isica@ bé trensndtlel tol the Basicmmit, ahdthehe
basic unit does not require the internal mechanismto be nodified in

any V‘%ﬁdltl@ﬂﬁ un{tsin BE HELAH S%BMG:J]&?@ fb?;fic (.Lﬂi? wiABY &R % él?&ﬁﬁcatlgn of the

t renendousl cunbersone adj'ustnent o e open a ose

| ocati ons. IS necessary to change fromthe automated state
to a néWﬁEPlgF aémnfhe addi tional unit can be easily removed, with no
need for any adjustnent after the renoval, dramatically reducing the
wor k i 10@15}dul therpast svhsnichanigmgefirom a[ngdual] deFicetthren automati¢ Hevichs gn eetomatic
whi ch the valve is open can be detected by an opening detection

tr)n;:l g P?niﬁéﬂce Al hrep iRl dCthe bl VAR VIR AN BEctRN et eWNddvide wsli1@Radche
to be set up, resulting in high costs, and the removed device would be unused, but in the
present invention, the additional unit, which is an automatic drive mechanism, can be
attached, allowing a manual device to be automated at a far lower cost. Attaching the
additional unit to the basic unit does not require the internal mechanism to be modified in any
way, and thus eliminates the need for the conventional, trerﬁendously cumbersome
adjustment of all the open and closed locations. When it is necessary to change from the
automated state to a manual state, the additional unit can be easily removed, with no need for
any adjustment after the removal, dramatically reducing the work involved in the switchover.
[0016] Furthermore, the degree to which the valve is open can be detected by an opening
detection mechanism, and the automatic drive mechanism can be controlled on the basis of

opening detection signals to open and close the valve, enabling the remote control of the

valve opening and closing operations or display and confirmation of the valve open/close



openi ng detection signals to open and cl ose the val ve, enabling the
remote control of the valve opening and cl osing operations or

di spl aytafgd confirmation of the valve open/close 4 status. BRIEF
DESCRI PTI ON OF THE DRAW NGS [0027] FIG 1 is an outline of the basic

unit and additional unit [GOpReGH g RA 2 is a cross
section of the basi c uni T to each
other; FlIG is a perspective view of the hasic unit; FIG 4 is a

per spet?427& F\W elisanintiineeofthehasicipdrand @ddidinael - unitepenectsd;tg eachthets of a
variant; FIG 6 is a side viewof the variant; FIG 7 is a

pers pect I ve PG edvisef crodsesestéon afithe baskd ait @hdi asddﬂimnaixmﬁtcudanlecvddetweacfh dther;
variant; FIG 9 is a cross section of a portion of the opening

det ect i on deyhCeid dbhdr R A ViAR of theddd 10 is a cross section in a
di fferent dlrectﬁgﬁ)t a%.ﬁal FI G 5 09 e’ opening detection device

i ve. shat t T80 ISEBREH S PaNEHILGR S FIHARPOIE 6 val ve rod
connector 7 handle 8 hey hol e
FIG. 5 is a plan of a variant;
FIG. 6 is a side view of the variant;
FIG. 7 is a perspective view of the variant;
FIG. 8 is an exploded view of the variant;
FIG. 9 is a cross section of a portion of the opening detection device in the variant;
and
FIG. 10 is a cross section in a different direction than in FIG. 9 of the opening
detection device in the variant.
[0028] 1 basic unit
2 additional unit

3 casing

4 drive shaft

5 drive power transmission mechanism
6 valve rod connector

7 handle

8 hey hole

9 gear

10 key

11 threading



9 gear 10 key Il threading 5 12 traveler nut 13 |link arm 14 val ve
closing regulator 15 valve opening regulator 16 closing stopper 17
openi ng stopper &8vedgrank ng degree di splay device 19 cylinder 20
connecting hole 21 notor housing 22 electric notor 23 decel eration
transn155|on necp nism 24 notor hol di ng conmponent 25 gear hol ding
conponent sprl pin attachment hole 27 spring pin fitting hole

28 spring p| n 29 retaining plate 30 screw 31 opening detection
devi ce 32 d&4si nyalve closing regulator

15 valve opening regulator

16 closing stopper

17 opening stopper

18 opening degree display device

19 cylinder

20 connecting hole

21 motor housing

22 electric motor

23 deceleration transmission mechanism
24 motor holding component

25 gear holding component

26 spring pin attachment hole
27 spring pin fitting hole

28 spring pin

29 retaining plate

30 screw

31 opening detection device
32 casing

33 output shaft

34 limiting cam

35 limit switch

36 indicator



33 output shaft 34 limting cam 35 limt switch 36 indicator 6 37
connecting pin 38 connecting plate 39 screw BEST MODE FOR CARRYI NG
OUT THE | NVBNTI Odofueti@g pir ef erred enbodi nents of the present
invention are described in detail below Wth reference to FIGS. 1
to 4, (1) isgthe cgﬁ&gcﬁnggjate and (2) is the additional unit that is
attached as needed to e basic unit, wherein the additional unit is
attached to3the basic unit to allow the manual drive nmechanismto be
modi fied i ntd an S§5tonatic drive mechanism The basic unit (1) is
rotatably supported i nside a casi ng (3) and is equipped with a drive
shaft (4) that extBH QDB HORe R IR U SINVENIIGON and a
drive power transm SSI on mechani sm (5) that is interlocked with the

drive g0af1] Kréfered dmbbdinfentstcT tipresdntinveitontar® B¥RFbéDindev:al Begow.OMith
connect or (6) An operating handle (7) for providing power through

manual t achapl e f
shart (HERELERIGS 1&%&@3 3 ’6?%%51?%%%% sl ﬁﬂé‘%ﬁs e as
is build in such a way that a key rovi ded i.n

ext eri dreegded torfhe b%szfslilmtg “(hssem ﬁtedldéltlgé%lrun(ts;; atta@gect fodhe hasig tnﬁbmﬂl\l@w the
power fromthe additional unit (2) to the drive shaft (6) can be
connect manutay davkmychahBln toleanedifibkinkeyn fukOmatindrigeaechafisme dhe basic unit
di sconnected to allow the automatic nmechanismto be readily renoved

when thg %ﬂmﬂ%ﬁlﬁ?@ﬁg@ﬁ%ﬁ@aicﬁﬁng gjgezgﬂqg @ﬂxigie%qﬂri%l a GG SHay (@E@Bt"’er

transm sSi on nec IS equ traveler nut (12)
lms)vzglr :W%ﬂtdt;%g}ngg%&grorugqac?ee@g % 1%?3?fantdgedrgzg Ip\(/)gvers tqgr];s%mgsm?n mecqlamsm (5) that

is interlocked with the drive shaft (4) and transmits external drive power to a valve rod

connector (6). An operating handle (7) for providing power through manual operation is
detachably attached to the tip of the drive shaft (4) extending outside of the casing (3). The
drive shaft (4) is build in such a way that a key hole (8) is provided in the exterior of the
casing (3), and a gear (9) for transmitting the power from the additional unit (2) to the drive
shaft (6) can be connected by a key (10), where the key (10) and gear (9) can be disconnected
to allow the automatic mechanism to be readily removed when the automatic mechanism is
not needed.

[0018] The drive power transmission mechanism (5) is equipped with a traveler nut (12) that
is screwed to the threading (11) of the drive shaft (4) and is movable in the axial direction of
the drive shaft, and a link arm (13) connected to the traveler nut (12), wherein the link arm
(13) is connected to the valve rod connector (6), and the valve rod connector (6) is rotated via
the link arm (13) when the traveler nut (12) moves along the shaft through the rotation of the
drive shaft (4). The valve rod is integrally connected in the rotating direction to the valve rod

connector (6), and the valve is opened and closed by the rotation of the valve rod.




the drive shaft, and a link arm (13) connected to the traveler nut
(12), wherein the link arm (13) is connected to the valve rod
connect@19] @he deimel power tvasmessiondneobamemt(d) digBised msidettlst eadingi(3) mahbe
link arm (13) when the traveler nut (12) noves al ong the shaft

thr oughohfificleRtAbAY Rhy thaethe dFivy 50\?7@[3{ rbviddd to HO8riVAhAR ( ﬂ%rdu%h external
integrally connected in the rotating direction to the valve rod

connector and the val ve i ned.and .cl ose r ot at f
Che varpsive e o6 biniRan fe B IRGin AL P oSl et s i g€
di sposed inside the casing (3) may be constructed in such a may that
t he dr idgsirgsalusie pomey frarsdnission mechiniswecanthgfadoptay withouthpingimiedte) the
manual drive power can be transmtted to the valve rod connector (6)

in the teaslePsut(aB) linRAe AFordRampRIa Mot eBANEIhahisANEAY 65ddoPtcdBFheBing e
can be adopted w thout being limted to the traveler nut and |ink

arm Fqp ta?ﬁ?ﬁﬂ%c?fon%fwg Cﬂg@gﬁgﬁ gzgq%%g%%@ %981% t(é a c\@ggirn%apt Jede

rotat|ng 1on o r-v

secured to E\ certain part of the drlve shaft 4 and a Wormvvheel
engagediriveshatt b apgaware wheshepgaged wih thy \&?Iirrh@) tf%\?@l‘t therafafmg pexyey o the

rod connector (6). A scotch yoke nechani sm may al so be adopted,
wher ei nvalveerot canelctr (6)nAtscotsh yokemechahsnt tney alko baddaptedy fvheteen the itrageler
shaft (6), and a scotch yoke is interlocked with the traveler nut to

transm i thedddab | 'tHl’chfHﬁ‘dﬁlrg 0‘?‘(thet c{}iﬂaveq)héﬂ’ ?Se Shafd scbtth i&)l@e fshﬁteﬂ@&&@ wiftthe

connector (6). [0020] A valve 05|ng gul at or 4) and val ve
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the valve are regul ated throu h collision with either a cl osi ng
st opper[002@) Avalvie ntpsing readitastidb hed vangepenpgoegulationt] 5o argegidatingghe
casing (3) and an opening stopper (17) fornmed inside the casing (3).

I n Fl Grofatiohhggleatd stclied € fHRRAREEd SorinBetof (M) SWhkrsihahEopeaitd dndeldshia of
doubl e- dashed line represents the open state. The degree to which

the val hEe Vbﬁla %ﬁ1§t69 'tt?rmgéy ceoqh on #ith feﬁﬁtﬁgl‘ 4 9511‘9%]&6;?1% Eif 6§ @1'91\%% gff\“ ce

(18) dispose ut'si surrace o casi £8" be
vi ewed from outside the_ casi @vgel'tf) and_the degree to whi ch t he val ve
i s operAdiyabie! enasbttéptﬁlédmgjowg caying (Hrpadian @Pering slepprrd pdomerd inside
has openi ng detection nmeans descri bed

the casing (3). In FIG. 2, the solid line represents the closed state, and the chain double-

dashed line represents the open state. The degree to which the valve is open is displayed by an
opening degree display device (18) disposed on an outside surface of the casing (3) so as to be
viewed from outside the casing (3), and the degree to which the valve is open can be
externally viewed. The opening degree display device has opening detection means described
below, and may output electrical or pneumatic opening signals. The valve rod connector (6)
has a cylinder (19) rotatably disposed in the casing (3) virtually perpendicular to the drive
shaft (4), a valve rod connecting hole (20) is formed in the center of the cylinder (19), and the
tip of the valve rod is inserted and integrally connected in the rotating direction to the
cylinder. Here, the connecting hole (20) in the figure is rectangular but is, of course, not

limited to that shape.



bel ow, and may out put electrical or pneumatic opening signals. The
val ve rod connector (6) has a cylinder (19) rotatably disposed in

t he casli0fgl) Bye additiamal iyt (28 hpse miornerated insidelaggederalleL- sghmdtre((tar)gulaa box
val ve rod connecting hole (20) is forned in the center of the

cyl i ndefmofod %msm@g"@w RBe gdak P9)04n ¢1B&riY Aot (2Ppfok provithRs &k Fvkr to the gear

integrally connected in the rotating direction to the cylinder.

Her e, ctin in.the fi e. i Gt ul ar
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(2) has, incorporated inside a generally shaped rect angul ar , box

ot or  hwhide depelepating theveotajiearof tioy eleciric moéczrt(ﬁl)cTE@d@ele(raz@p tfagpmission
providing drive power to the gear (9), and a decel eration

t ransm sstlonisie@Ian ®mpodd) off @rasidhetie 6 4 plufdity bEcpeediontally kiewviggais,
(9) while decelerating the rotation of the electric notor (22). The

dece' er ald ?&sﬁﬁé&%@e?%ﬁ{deé%ﬁ?aflﬂm@'tﬁé‘}oﬁa%%}l df thSAIR Igéﬁl%to‘?f(m”Tﬁ‘éﬁl%{BiP' y

a plura convent i ona known gears, ansm’t s power
vvhlle d cel.erating the rotation of the eI ectric The not or
housi ng wmg @i) sonppesd de raot%hdiimsapepﬂ@ené%aﬂémgee ding,eprapQyieal
hol di ng conmponent (25) fornmed so as to protrude in an L shape from
t he not 625) fiohudsg as onprotredkt in(424) shapeifiom the matéreholdingrahpencyti?d), deing in
L- shaped box overall. [0022] A spring pin attachnent hole (26) is

f or med ﬂ@f@ngefggaﬂxggp@%h%ﬁdgaxbh@amutside surface of the gear
hol di ng conponent (25) a spring pin (28) inserted into a spri ng

Fact eneld V47 Aol g Tk BT Byt st RaRaol b i Hsib 1

det achabl y connected The additional unit (2) is secured mnth a
screw ( 30faceof therasanhaliling comapeent 25), andaspriag pind@d) meertadantoeasipeing pin
(1) on the side opposite the spring pin (28) in order to secure the

addi ti ofisxingtiplé (379 irt the chasd GB)witHe. bafi0QAR) 1) i8 fish@ed | dlldsingathe Basic unit (1)
enbodi ment, an electric notor (22) was used as the drive power

gener at Log  ARAR: Wi PHRG %@H@Qcﬂa’ﬁ }pcotnﬂgct@cg ‘ﬁl)[e 'a&’&lﬁbna‘f (’;}hft \gﬁe)zl)s tseclﬁi‘gd \9'tﬂ‘§r

types o drive power ~’gener at

al so be used and it.nee I
screw (30)to a retamr%ng }()jlatea(2% t¥1at 1S ﬁxe to the %asw unit (1) on the side opposite the

spring pin (28) in order to secure the additional unit to the basic unit.

[0023] In the illustrated embodiment, an electric motor (22) was used as the drive power
generation means incorporated into the additional unit (2), but other types of drive power
generation means such as air driven types may also be used, and it need hardly be mentioned
that other mechanisms may accordingly be used for transmitting the drive power from the
drive power generation means to the drive shaft (6) of the basic unit (1).

[0024] FIGS. 5 to 10 illustrate a variant of the invention wherein, as an alternative to the
opening degree display device (18) in FIGS. 1 and 2, an opening detection device (31) is
attached to the outer surface of the casing (3) of the basic unit (1), and the rotation angle of
the valve rod connector, that is, of the valve rod, is detected to output valve opening signals,

and the operation of the drive power generation means of the additional unit is controlled on




t hat ot her nmechani sns may accordingly be used for transmtting the
drive power fromthe drive power generation neans to the drive shaft

( ]?) of BsRaghie %gfglgi(s?]ghals[tﬁ)ﬂ 24 fée@%utp@t.tﬂejogeﬁihé WSt Rirededicé 8 1)aRdy

i
of the I nvention , as an alternative to'the  opening degree

S XENNE R R e S

unit (1), and the rotation angle of the valve rod connector, that
i's, of sighelsvBiedegresdo whichtbt gelive s apencen peidetocied/ by theepemyg detgetiins,
and the operation of the drive power generation neans of the

addi ti QB@ke YK hutbBatOMivOhb@EnRM AnthReoRESI A Rfthé BRIOHEAAE BEendhgHigafs,
t hat have been output. The opening detection device (31) may e, but
is not |limted to,.one that outputs el ectrical.. signals neunati c

& gnal &0t Jie GtpisR sisd cbiBt uR BiCoisIot sl ORI v | <
open can be detected by the opening detection device, the automatic
drive rmeecharibmsrrrdior pperinhendotlpsing the velvs, thersby epbling hegigmetadjsplay and

signals, and the opening signals can be used as the basis for

cont r olcohfigndtio odtiiecsprhiagd dlokstEstatseiaivesspRniigGndl elosigepeiagormnd
closing the valve, thereby enabling the renote display and

fi . q . .
o1 0si g o dr SR sHBenREBTIRCS L REEH: SRkl F BT % dall

[ det ect i devi 3 h . | 1. t . b [
(32). " SHIBE T OO )y P R SRR DL paR SR arPoy 5 (0D ' LR y
supported inside the casing (32). The output shaft (33) is integrally

connectssgpdrtedtihgde thezbsing) (320l Treatuitppn shadt (B¢ isvinlegrlly cdnneoteden therotadg
Two limting cans (34) on the closing and opening sides are secured

to the QrkRst tohabilve R oonbé@sr (8Y TRAIRRED Afhs!(B4M dn tA¥EIoSIAE Snd SRdhing

operated by the cans are disposed inside the casing (32), and the

rotat i ORSAR wotte E Bhl i Hvinkdeh SPRRon el MR RL oy

rod to output valve opening or closing signals. The output signals
are di e ayreviargliwpopeasinis 316 ceting 62 caddpehintinedems 34 )dipsataihe bane| |
allowing the extent to which the valve is open to be checked

r enot el gwitchey (5% thivugd, thérot@ldnefapesaputifaip 6839 rotaByg Haundpandtitte valve

control the
rod to output valve opening or closing signals. The output signals are displayed on a remotely
connected opening degree display panel, allowing the extent to which the valve is open to be
checked remotely. Furthermore, a valve operating panel may be operated to control the
operation of the automatic drive power generation mechanism and remotely control the valve.
[0026] An indicator (36) is attached to the outer end of the output shaft (33) extending
outside of the casing (32), allowing the degree to which the valve is open to be viewed from
locations near the valve device. As illustrated in FIG. 9, the casing (32) is connected to the

casing (3) by a screw (39) and connecting pin (37) such as a spring pin inserted between there

and the casing (3) of the basic unit (1).
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operation of the automatic drive power generation nechani sm and
remotely control the valve. [0026] An indicator (36) is attached to
the outer end of the output shaft (GBAIMStending outside of the
casing (32), allowing the degree to which the valve is open to be

viewed fromp | ocaf baRE dAS@bedilewNidh Y& AN iaE _@riv@fygh Whive triad echanishl G
9, the casing (32) is connected to the casing ) by a screw (39)

and ¢ navse h g ety frof By PRt o PR RSP pBRIGER G e

device which is a manual drive type valve drive nmechani sm having: a
handl e #techadenaabsiyg,footransimiging thearotatige power broughirabowt byrbg handissto & dsive
rotatably attached to a casing, for transmtting the rotating power

br oughtpag thandhiséibe nitehdisn HRpesed ihsyd® the exig; hh@ A FAvE SddddbniBEsE SM
di sposed inside the casing; and a val ve rod connector for

a1 ve powsrpd el EoRRY e filechEncRER: ATy b e $rhiton

val ve rotating shaft, characterized in that drive power generation
means | QEHBIBENRR dspvgt%i% REYINE 3 8rvalve etatingmhalh eharacksized Bhthak t he

casing, the drive power generation neans and the drive shaft are
connect ed by dri drévetposres gesesatom mesms ss desavtiatblh attabhied €0 pevexterfial gidet he
drive power generation neans is transmtted to the valve rod to

al | ow thisikabyeLaRE PRRARBANM oA PIRA tlduband uRWfive SR ik CakicRRA)

t he manual 'y-operated val ve drive mechanism 2. The valve drive
device according to claiml,. characteri.zed.in that the drj.ve ower
Goner at FOVF 1B iris: SR e (h B AFAE BOMFTAD A O mERRgS
along with drive transm ssion neans for transmitting drive power to
t he dri trenssmtg¢d to theyealugirasl te @tlpvahermles to hgraperedhangrrdosed vathpetramyed i n
the unit is detachably attached to one exterior surface of the

casi ng glodificaoHial thelFraveallyiratbdea1 o0 theshaimt he drive device to

be converted to both a manual drive type and el ectronotive drive

type. 2. The valve drive device according to claim 1, characterized in that the drive
power generation means is unitized by being incorporated into a housing along with drive
transmission means for transmitting drive power to the drive shaft, and an electric motor
drive means incorporated in the unit is detachably attached to one exterior surface of the
casing of a manual drive type, thereby allowing the drive device to be converted to both a
manual drive type and electromotive drive type.

3. The valve drive device according to claim 1 or 2, characterized in that the
drive shaft and the power transmission means of the drive power generation means are
detachably connected by key means.

4, The valve drive device according to any of claims 1 through 3, characterized in
that the drive power generation means comprises an electric motor, and the drive transmission

means is a deceleration conduction mechanism.

5. The valve drive device according to any of claims 1 through 4, characterized in
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3. The valve drive device according to claiml or 2, characterized in
that the drive shaft and the power transm ssion neans of the drive
power gened apdndip depadsdigiley deledeanpatiit ¥f ciomlietigahe Mitertay wiidithe vdlve khe
val ve drive device according to any of clains 1 through 3,

char ac [ ; g i rak| i an
ol oct r PO BRp gt Bt iobloK AR AP el B LA THEARILE RS 2
conduction nechanism 5. The valve drive device according to any of

cl ai ms SKteHAT YR Capingehar acteri zed in 11 that an openi ng degree

di spl ay devi ce capabl e of visualizing the extent to which the valve
is open iné6conj Jhetvalve dvive detibeadcoidiid torangngtlaingd 1 thaeugha, ¢karaaerized in
connector is provided on the exterior of the casing. 6. The valve
drive [ : | ' : . I ' {n
hat - o e iRE AL tnks A ohe i I Bodrids o L ot AR W ik il
unit, and that the automatic dri ower generation ans is

cont ol FeA PRNERESREFION MPals S panirallegsun (s VENE st ePenghan closcglag theof
val ve opening/closing |ocation signals output fromthe opening

det ect ibasis pEEalge ofening/closing location signals output from the opening detection means.

12





