DESCRI PTI ON VALVE DRI VE DEVI CE TECHNI CAL FI ELD The present
invention relates to a valve drive device for providing drive power
to a valve rod in a valve device constructed in such a way that the
valve rod is rotated to open andDEggﬁﬁnﬁaﬁ-valve, such as a butterfly
val ve or ball valve, and in part val ve drive device in
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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,

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.

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

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



operated as the electric operation is reliably blocked, thereby
ensuring operator safety. However, when a valve drive device has a
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mechanism, and the drive power from drive power generation means in the automatic

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



The device is characterized in that the automatic drive power
generation means conprises electric drive means and is incorporated
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comprises electric drive means and is incorporated into a substantially L-shaped box housing
along with drive ;Lransmission rm;:ans for transmitting the drive power to the drive shaft,
thereby forming the independent addition-al unit.

The device is characterized in that an opening degree display device allowing
visualizing the extent to which the valve is open in conjunction with the rotation angje of the

valve rod connector is provided outside the casing.



status. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is an outline of
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a perspective view with the rear cover detached; FIG is a plan of
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The device is characterized in that the basic unit and additional unit are connected on
one side thereof by a spring pin, and are secured on the other side thereof by a screw and

retaining plate, so that the basic unit and additional unit are separably connected.

It has generally been necessary to replace the drive device when switching between
manual and automatic modes,. and in such cases it has been necessary 'to adjust the oomplefely
closed and completely open positions of the valves being replaced. By contrast, in the
structure of the invention, the manual drive component is left as such and an automatic drive
components is added thereto, so that there is no need to change the sealed points established
in the manual drive component, and no need to re-inspect for leaks as a result of the addition
of the anfomatic drive component.

In the past, when changing from a manual device to an automatic device, an automatic
device would be purchased and the old device would be removed, a new device would have
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, tremendously cumbersome
adjustment of all the open and closed locations. When it is necessary to change from the
autormated state to a manual state, the additional unit can be easily removed, with no need for
any adjustment after the removal, dramaticaily reducing the work involved in the switchover.

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
4



and FIG 10 is a cross section in a different direction than in
FIG 9 of the opening detection device in the variant. 1basic unit
2addi tional unit 3casing 4drive shaft 5drive power transm ssion
mechani sm 6val ve rod connector 7handl e

status.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an outline of the basic unit and additional unit connected to each other;

FIG. 2 is a cross section of the basic unit and additional unit connected to each other;

FIG. 3 is a perspective view of the basic unit;

FIG. 4 is a perspective view with the rear cover detached;

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.
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BEST MODE FOR CARRYING OUT THE INVENTION

Preferred embodiments of the present invention are described in detail below. With
reference to FIGS. 1 to 4, (1) is the basic unit, and (2) is the additional unit that is attached as
needed to the basic unit, wherein the additional unit is attached to the basic unit to allow the
manual drive mechanism to be modified into an automatic drive mechanism. The basic unit
(1) is rotatably supported inside a casing (3), and is equipped with a drive shaft (4) that
extends at one end outside the casing (3), and a drive power transmission mechanism (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.

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 fhe 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.



25gear hol di ng conponent 26spring pin attachnment hole 27spring pin
fitting hole 28spring pin 29retaining plate 30screw 31lopening
detecti on device 32casi ng 33out put shaft

.The drive power transmission mechanism (5) disposed inside the casing (3) may be
constructed in such a way that the drive power provided to the drive shaft (4) through external
manual drive power can be transmitted to the valve rod connector (6) in the casing (3), and a
desired drive power transmission mechanism can be adopted without being limited to the
traveler nut and link arm. F or example, a worm gear mechanism may be adopted, wherein the
rotating direction of the drive shaft (4) is changed by a worm secured to a certain part of the
drive shaft (4) and a worm wheel engaged with the worm to transmit the rotating power to the
valve rod connector (6). A scotch yoke mechanism may also be adopted, wherein the traveler
nut is screwed to the threading of the drive shaft (6), and a scotch yoke is interlocked with the
traveler nut to transmit the rotating power of the drive shaft (4) to the valve rod connector (6).

A valve closing regulator (14) and valve opening regulator (15) for regulating the
rotation angle are secured to the valve rod connector (6), wherein the opening and closing of
the valve are regulated through collision with either a closing stopper (16} having an
adjustable length protruding outside the casing (3) and an opening stopper (17) formed inside
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.



34limting cam35limt switch 36indicator 37connecting pin
38connecting plate 39screw BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON
Preferred enbodi nents of the present invention are descri bed in

o2 TEs O Th e T G s mpornted sits ot gsherhly Frababedre

basic unit, wherein the additional unit is attached to the ba5| c uni t
to al | owmdie heasing(21rihe geantrarslesimiciaotpr(2Abiar prowingirye RAWBILIP ivecric
drive mechanism The basic unit (1) is rotatably supported inside a

casi ng ( 39), amdutcceleration fraechissionmezhsahisny €33 faftiandrdijtiniphiad peavetr éntlis gedr (9)
one end outside the casing (3), and a drive power transm ssion

mechani sqyyfie hect,ei@itl gsthé Fot®ibh 99%@ dleWiit %&&?25” TEdeBidfation ﬂ'ﬁnsﬁfﬁ's‘élon

transmts ext er nal rove power to a val ve rod connect or

et acnaby byt pekischRen iRy bF ke RE U R S AR R EL éﬁﬁgé’a’x’sis
Chat Sek%d HERBIE ay VBl AsP e ST OE Rl Ty, "

and a gear (9) for transmtting the power fromthe additional unit
(2) to theusind 2) isikemposed pf & midpdoldingrremperenb(P4handes/geen myldingaermponehie
key (10) and gear (9) can be disconnected to allow the automatic

mec 2 g 3 | s23)doreedse asliol prothelety e L whapa fiohetha niotorhb idingreeaipanins (B4),deingtin
A | the form of a generally L-shaped box overall.

A spring pin attachment hole (26) is formed in a certain location on the outside
surface of the gear holding component (25), and a spring pin (28) inserted into a spring pin
fitting hole (27) in the casing (3) of the basic unit (1) is fastened, allowing thé basic unit (1)
and additional unit (2) to be detachably connected. The additional unit (2} is secured with a
screw (30) to a retaining plate (29) that is fixed to the basic unit (1} on the side opposite the
spring pin (28) in order to secure the additional unit o the basic unit.

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).

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
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decel eration transm ssion nmechanism (23) is conposed of an assenbly
of ‘a pl uaghb 3 ¥ sEﬁW@deﬁ'&@ﬁde)ﬁtd‘g‘}ﬁfrl]"gﬁ Siths a%ﬁ:‘i‘n ﬁlﬁﬂﬁ@i‘téasoe%éﬁ there

whi | e decel erating the rotation of | ectric” notor (22). The notor

housi ng tor hol di ng conmponent (24) and a gear
hol di ng %ﬁ#%o%&%?wfg?’ef%gﬁlﬁgﬂﬂ "as to protrude in an L shape from

t he notor hol di ng conponent (24), being in the formof a generally
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"the basis of the opening signals that have been output. The opening
detection device (31) may be, but is not limted to, one that outputs
el ectrical signals, pneumatic signals, or other desired signals. The
degree to which the valve is open can be detected by the opening
detection device, the autonmatic drive nmechani smcan be controlled on
t he basis of the opening signals, and ih? Egening signals can be used
as the basis for controlling the auto } rive mechani snms and for
openi ng and closing the valve, thereby enabling the renpte % lay
and confirmation ok valve doipededericontisag: & basicayighaving adssb 'tﬁé Bnd
cl osi ng operations. Wth reference to FIGS. 5 to 10, the
openi ng detemly appoesd e dasihy ahdithaaprgendssat e endéherprfiuisidantihecasingg
(32), and a longitudinally extending output shaft (33) is rotatably
suppor t edjqnsirde phier tafhiigidn3Rgchadibg tounipiuterlsticekitwiio®y drige shafidgr al | y
connected 1n the'rotating direction to the valve rod connect orm&?).
Two limtj - - ek fel @ndecthrenidun inllegesdar eddidonat ed
to the out#ég%{nﬁggg{éﬁ?g%??oﬁ%}gg?ng and open(?(ﬁg limt gﬁl’stches (35)
~operated by, the ¢ e _di -'erw',g eitioAhdags 4nil9 decakehtdrhe
limting %ﬁ%avtﬁdﬁgglgg%lg% gl!'t?ﬁgﬁf?rrﬂt sw’ggiﬁﬁes (35) through the
rotation of the. output .shaft . {09 i i dihe pyatkve
rod to oufPEFISFLMY Cﬁ%ﬂ?ﬁﬁr t(r)a(rng%%tgéé)%gtdél?gR%‘P%r%hr}%[e]ﬁ(t)%%&t si 5 nal s

di spl d tely.cqn d i ng. ]
21 Fowi g SRERE BRETS BRI RO 0Lt V8 T LORIRi TAPEE (R, ARGk

renotely. Furthernore, a valve operatjn anel e _.qoper at :
control ~ tleshofipebthe drveshaftratending S?‘Jé’ %F*?%Slﬂéﬁ%egé‘%‘%r gltt’%ol%g hof s
mechani sm and renotely control the val ve. A iﬂ%ig%atlor .(36) is
attached providhéinothe ériV%ﬂ@ftdﬁltﬁthlﬁeth@erm&ag??éFPn’{eS@;] R 8 HgUSbt si de
of the casing (32), allow ng the degree to which the valve is open to
be vi ewedurtsaestonandchamsmmd dre infiependsny additéanabnit ingomIaCiRblerta LhecAT Ve
FIG 9, the casing (32) is connected to the casing (3) by a screw
(39) and gRRNSGHIHGnRiged (At the kehhds the mpefiendenpiadditionsd unid s feparaldBn
there and the casing (3) of the basic unit (1). CLAIM 1. A
val ve dri% 188Yd fah& BASN i, g drivepasiecofiné futbawtindrive mviey gershation t hat
is rotatably supported in a casing and that protrudes at one end

thereof oytsi & ©3Rd BGve SO vi 148 p¥RerRRNSHiskioA ABdhA8snV And gear so
nmechani sm}ﬁ%ﬁdésg}rgsﬁrl\t erﬁgocked evm' th the gri ve shaft to transmt

external grve BOVEL. L01A1Xah ¥ (FindRNARSL Bfenca ikt aBsidndapendent

addi ti ona ving i‘rn a sing automatic drive power generation

means and a decel erator transpi ssion i 14ikng the
drive pomé‘itO'BFmtahﬁ dgyebYAY - P@@gp%%ﬁ&gg%éﬂg%?%aﬁhérlew%ﬁdg&rﬁb

characterized in that a_manual eration handl e | :

att ached mgchapism, phanyfPaHdn Hme\ﬁglpl&ﬁ Bpst-PL ugﬁ%ﬁ Sﬁ%ra%%%ﬁ @éﬂgs Ihs%{af%lgtlon’
casing of the basic unit, a key hole is provided En Ihcﬁ' drive ésntaa}gt
out si de t b thagutnuatie djEapovwes ERRFRERN MEAVE FRMBATES LEFULC G MARSH S on
mechani sm of the independent additional unit is connectable tp the
drive shafricoippraeddeto svpsigeialiy i-shappd brelousmalongrath %&@ﬁ@r‘?ﬁ'@ﬁ?lon
additional unit is separably connected to the basic unit, the drive
power of whendfet eaiditindthedrivequers gethedard Saftrtbersby fymingsni tted to
the drive shaft via the power transm ssion nechani sm and gear so that
t he val veiﬂ@ﬂa@gﬁ%dgmioﬁgmnlﬁy t he handl e can be opened and cl osed as

i .

an automatically driven valve, wthout any nodification of the manual

val ve drive mechanitg, gt 4a0Y dhédeebingitalathil | dtgrdensizedr oduct i on

storage and piping installation, and the automatic drive power

generation ns conpri riC:drihve: 184 the ekREPIPRhRKQEe
T TSAH aFFOPE S R Ao pashund o8

into a sul aped”box housing along w th drive _
transm SSIvglr\]re q?%?)gn fircl) rco%{u%gt?cm tvs;[ighn‘ﬁ’letrrc])?a‘cigltl | 2hG1e PR e {vd B8 ohnéeror is
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provi ded outside the casing. 3. The valve drive device according to
any of clainms 1 or 2, characterized in that opening detection neans
is attached to the exterior of the basic unit, and that the automatic
drive power generation neans is controlled such that the valve is
opened and cl osed, on the basis of opening/closing |ocation signals
out put fromthe opening detection neans. 4. The val ve drive device
accor di ngrevydedqutyee he£aHRE 1 to 3, characterized in that t he basic
unit and additional unit are connected on one S|de

spring pin, ahd arEBhesedirdsivesisvicnaccardiag tosny &f eI fr :{Jﬁgga%%?%%‘%nd

retaining plate so that the basic unit and additional unit ar
separ abl ythsiapasiag detection means is attached to the exterior of the basic unit, and that the

automatic drive power generation means is controlled such that the valve is opened and

closed, on the basis of opening/closing location signals output from the opening detection

means.

4, The valve drive device according to any of claims 1 to 3, characterized in
that the basic unit and additional unit are connected on one side thereof by a spring pin,
and are secured on the other side thereof by a screw and retaining plate, so that the basic

unit and additional unit are separably connected.
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