DESCRI PTION TI TLE OF THE | NVENTI ON:  TORQUE LI M TER AND VALVE ACTUATOR
TECHNI CAL FI ELD [ 0001] The present invention relates to a
torque limter and a val ve actuator, and, nore particularly, to a
torque limter that detects a torque at the tinme of opening and
closing of a valve to stop an air notor, and a val ve actuator
including the torque |imter. BACKGROUND ART [0002] unt i

now, a valve is opened and closed by a valve actuator in order to
control flows of various fluids in_process autonation etc. The val ve
actuators include various types suPESGRIBREMNmtic, electric,
hydraul i c, and sol enoid. The pneumatic type is used for a control

val ve that realizes a val ve openi ng degree proportional to an input
signal. A pmeuDRtOE VEL VENVENTIANOI TORQUEASILNYTELR aitatvA LIVIEC ACTURPOR
power (drive force) while being sinply structured and can provi de an
easy mai ntenance to a user. [0003]

TECHNICAL FIELD
[G001]
The present inventlon relates to a torque limiter and
a valve actuator, and, more particularly, to a torque limiter
that detects a torgque at the time of opening and closing of a
( valve to stop an air motor, and a valve actuator including the

torque limiter.

BACKGROUND ART
[{0002]

Until now, a wvalve is opened and closed by a valve
actuator in order to control flows of various £luids in process
automation etc. The valve actuators include various types such
as pneumatic, electric, hydraulic, and solenoid. The
pneumatic type is used for a control valve that realizes a valve
opening degree proportlional to an input signal. A pneumatic
valve actuator can'easily generate much output power (drive
force) while being simply structured and can provide an easy
maintenance to a user.

[0003]

Some of pneumatic valve actuators are known to include
a torgue limiter as a means for stopping driving in association
with valve closure. This torque limiter has a purpose to'close
a valve at a proper torgque as described in Patent Document 1,
for example, and employs a spring balance system to accurately

detect a shutoff torgue of the valve and is configured to stop
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Some of pneumatic valve actuators are known to include a torque
limter as a nmeans for stopping driving in association wth valve
closure. This torque limter has a purpose to close a valve at a
proper torque as described in Patent Docunent 1, for exanple, and
enpl oys a spring bal ance systemto accurately detect a shutoff torque
of the valve and is configured to stop an air notor when a
predeterm ned torque is obtained. Therefore, damage and destruction
of a valve can be Erevegted fromoccurring due {o excessive fastening

of the val v&" 3g0Bator when a preqefexgined Lol sy SHPPER1BRM aitienG=ans

operating pPiy-ReLR! & @IORAUS dn B4 €L valvEl %arB bd 0 46BREES @rom
ful crum 102 denotes a torque arm Z1 to Z4 denote gears; RL to R4

denot e pitclhcourchiegrdde i tofetdesssgoar Sasandihgdefioties valdiest ance from
the ful crum 2@8% 0 a point B of the torque arm 102. The torque arm
102 is coupl[ £ the gear Zl at the fulcrum 101 to forma ful crum of

the operation, is gaupleg 4Q thes98a8F sm 2% 3N dedP Hin i POLAL o?e%t&ﬂs
torque arm 102, and receives a spring force at a point” B of the
torque arm P@2ncfPDODIf a torque 1ivhearT1 TirsF &g sBafli0 1t denpieesod fuhergmar

Zi ; T12 is 3 reaction shaft torque of the gear Z4; Fl is an
engagenent t ﬁg‘g‘?ﬁ‘i’%ﬁs PoFRETUD S e d?t 5Ot freGBIFS AR T8 2R {05 denote

engagenent (angantialid @a6s:apPlinedgbord NQILAraddbtdR hSafsddHdl RYom
force applied to the point A of the"torque arm 120 wth the ful crum

101 as a fultkeufmlanon E81li o & ppinn@ boride apphuedatmn 10Ae phdientoBgoé
(he tofaue alm 182 14 Gl dP W " InEUaLE O° 3" EnS ol Pl 101 20 i
2=T' 2/ R4; #afid P g 1
a fulcrum of the operaticn, is coupled to the gears Z; and 273
at a point A of the torgque arm 102, and recelves a spring force
at a point B of the torque arm 102.
[0065]

When T; is a shaft torque of the gear Z2;; T’; is a reaction
shaft torque of the gear %Z4; F1 1s an engagement tangential force
applied o the gear Z;; ¥’ is an engagement tangential force
applied to the gear Z3; P is a turning force applied to the point
A of the torque arm 120 with the fulcrum 101 as a fulcrum; and
Fz is a spring force applied to the point B of the torgue arm
102, the following equatiocns are satisfied:

F1=T1/R1;

Fr2=T'3/Rq; and

P=F+F 7",

[0006]

From the equations, the following equation is satisfied
at the time of normal rotation shown in Fig. B(A):

Px (Ry+Rp) SFaxLy

The following eguation is satisfied at the time of

detection of torgue limit shown in Fig. 8(B):
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P=F1-FF 2 [0006] From the equations, the follow ng equation
Is satisfied at the time of normal rotation shown in Fig. 8(A): Px

(P3.-E-P2) The followi ng equation is satisfied at the tine
of detection of torque limt shown in Fig. 8(B): p x (Rl-FR2) >F3xL1
[ 0007] A torque is detected in a shaft spring bal ance system

wherein three shafts with the gears (Zito Z4) engaged with each ot her

are arranged in a straight line as described above, the gear

engagenent tangenti_al, forces such as F1 and F' 2 are generated when a
HE Gl P Ear

| oad is applied t o 7t and a shaft reaction force P

(IFI=IFII+l Foddythereto is balanced by a disc spring.

A torque is detected in a shaft spring balance system,
wherein three shafts with the gears (2; to Z4) engaged with each
other are arranged in a straight line as described above, the
gear engagement tangential forces such as Fiy and F’:; are
generated when a load is applied to the gear Z; and a shaft
reaction foxce P (|P|=|F1|+]|F’2]) thereto is balanced by a disc
spring.

( [0008]

Fig. 9 is a diagram for explaining an operating state
of a torgue limiter at the time of closing the valve. This
torgue limiter is assumed to operate based on the operating
principle described inFig. 8. InFig. 9, 101 denotes a fulcrum;
102 denctes a torque arm; 103 denotes a lcocad side gear; 104
denotes a load side drive shaft; 105 is a torgque adjustment
screw; 106 is a torque detection switch; 107 is a torque balance
disc spring (built into the torque arm 102); and 108 denotes
an intermediate gear.

[0009]

In Fig. 9, the torque arm 102 is supported by the fulcrum
101 and set to a predetermined torque wvalue by the torgue
adjustment screw 105. When the valve is completely closed, a
valve plug comes into contact with a valve seat and a load applied
to the torque limiter is drastically increased. At the moment
when this load reaches a torque set in advance, the intermediate
gear 108 engaged with the load side gear 103 of the load side
drive shaft 104 and the torgue arm 102 are pushed toward P’ in
Fig. 2 to turn on the torgque detection switch 106. TIf the torque

detection switch 106 is turned on, a master valve {not depicted)
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[ 0008] Fig. 9 is a diagramfor explaining an operating state
of atorque |imter at the time of closing the valve. This torque
limter is assuned to operate based on the operating principle
described in Fig. 8. In Fig. 9,101 denotes a fulcrum 102 denotes a
torque arm 103 denotes a | oad side gear; 104 denotes a | oad side
drive shaft; 105 is a torque adjustnent screw, 106 is a torque
detection switch; 107 is a torque bal ance disc spring (built into the

torque arm 102 tes_an .i nternedjate

B R L s Ay
to a predet engi ﬂ@@a‘tﬁr@l'é@‘ ¥iRd URaRYs {de d-aaush Al UBUNENtha3¢E8W kP Bhe
When the valve is conpletely closed, a valve plug cones into contact

with a val veleganrgandenatbenl Qﬂuﬁhaﬂiqmmuﬁhélmutqnel$|¢WMR%Ehad
drastically increased. At the nonent when this | oad reaches a torque
set in advance, the internedi ate gear 108 engaged with the | oad side
gear 103 ofpgﬁgglggﬂ sb@evgkitye shaft 104 and the torque arm 102 are
pushed toward P in Fig. 9 to turn on the torque detection switch
106. If thePRBEYUeDACUMENT on switch 106 is turned on, a master valve
(not deplctggb Zs actuated and, when an air notor (not depicted) is
st opped, 89 tion of the load side drive shaft 104 is halted and

the cl osi ngpapenat beBuRént Ne: LAMHR L Bhiehti SusPIPh 8i&d nFROBLARE
DOCUMENTS PATENT DOCUMENT [ 0010]

(. DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

{0011]

Although a torque limiter mounted on a conventional
pneumatic valve actuator detects a torque at the time of shutoff
of a valve {on the closure side) to stop an air motor, since
an air microswitch detects a position on the open side of the
valve to stop the air motor, if a failure occurs such as a
malfunction of the air microswitch, the air motor is not stopped
and may cause the damage or destruction of the valve, posing
a risk of leading to a serious accident.

[0012]

In this regard, it is conceivable to dispose torque
limiters on both the open and closure sides. In this case, a
different torque value must be adjusted for each of the torque
limiters on the open and closure sides. This will be described
with reference to Fig. 10.

[0013]

Fig. 10 is a schematic of a configuration when torque

limiters are disposed on both the open and closure sides. In

Fig. 10, 102 denotes a torgue arm; 105 denotes a torgue
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Pat ent Docunent 1. Japanese Patent Publication No. 7-31090 DI SCLOSURE
OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0011]

Al t hough a torque limter nounted on a conventional pneunatic valve
actuator detects a torque at the tinme of shutoff of a valve (on the
closure side) to stop an air notor, since an air mcroswitch detects
a position on the open side of the valve to stop the air notor, if a
failure occurs such as a malfunction of the air mcroswitch , the air

t [ t. st d d the d t t f th
Val ve, posi AGSASPRERSoP FEAPRG TS < GaProde aect hon SRR codve

In this regaigusiheht GeH VAP ené 0ogdbaPQs@el;Orae hifdi&d Sa0n BB
the open and closure sides. In this case, a different torque val ue
nust be adj gstedtion suidichopnttie coeeree sitdiet ersl dA6( Meropes andrque
cl osure si d%sé,ce'(l;gl s wll] he des}ﬁ“ bed w

LS _ c%hr ference to F'i .. A0.
[0013] HE™ S0 T BRCERRREPC b 8. GonF QUGN BN T bAdGe
limters aregidhspeges 9otwehB csté%@& 2P0 1880rE|sQ3UES SERIES wal D dithoull,
102 denotes a torque arm 105 denotes a torque
the torque adjustment must be performed from both sides by the
torque adjustment screws 105 and 105‘ on the oper and closure
sides, the torgue limiters are housed in a casing not depicted
after the completion of assembly and the torgque limiters becomes
( inaccessible from the outside. Therefore, if the torque
adjustment is performed in pre—shipmeﬁt inspecticn after the
completion of assembly or the torque adjustment is performed
on site after delivery to a customer, the casing must be removed
each time, causing a problem of very poor workability.
[C014]

The present invention was conceived in view of the
situations and it is therefore an object of the present
invention to provide a torque limiter that enables torgue
detection at both the opening and closing of a valve and that
allows different torgque values for the opening and closing to

be easily adjusted, and a valve actuator including the toxgue

limiter.

MEANS FOR SOLVING THE PROBLEM
[0015]

In order to solve the above problem, & first technical
means is a torgque limiter built into a valve actuator having
a load side gear for rotationally driving a load, a drive side
gear for driving the load side gear, and an intermediate gear

that transmits rotation of the drive side gear to the load side
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adj ust mrent screw on the closure side; 105 denotes a torque

adj ustment screw on the open side; 106 denotes a torque detection
switch on the closure side; and 106' denotes a torque detection
switch on the open side. If the torque limters are disposed on both
the open and closure sides in this way, although the torque

adj ust mrent nmust be perforned from both sides by the torque adjustnent
screws 105 and 105" on the open and cl osure sides, the torque

limters are housed.in a casing not depicted after the conpletion,of
assenbly anéd“ffie tgzlh_t?ue ‘ﬁclrﬁet er%c%‘bac_ s ?%%Eoe}slé”@ e CfFfed‘rh“tgl‘{glosmg
out si de. Thepahakeonslod A& 1ML AMUYSE ARNE - §o R PRI M oad side

pre-shi pment inspection after the conpletion of assenbly or the
torque adj ugerent the pardus héaisarseempritiory del kyeqye tarm constisreng -

t he casi ngnust be renpved each tine aysi ng.a probl em of ver QOr
wor kabi |1 Ty Ol B0IAFPLinG BOF Ehpine SEPBIEN TG thfien o evab e S 788 TR
view of the;gibuabioRscagdakt izat hel ef9f epaRc Ll eploplotdle PrERCRbe
invention to provide a torque limter that enabl es torque detection
at bot h t he copphing rntticingsémgpeh @idabreiagdcsnst tldt ewpldesfey ehe
torque values for the opening apd closiing tqQ be easily adjusted, and
a val ve. act GATPOTREUA REZERE TOFuEAPAEEar v NEANEOEER SCANREPTRE

PROBLEM [ 00t8hagement tadde¥dar diGe3@h¥e bhecRboMme Hiliee dekhicr s
technical neans is a torque |limter buitt into a val ve actuator

havi ng a | oRdoppdbigeare footorgtatdDridld yoddi at nfpeativadof ahdr bpensinde
gear for driving t he |Qﬁ§ side gear, and an.internedi ate gear thgt
transmits r SPEFFEROBLLHE JATVET & GEOYER SLO° R PG kI haRP 1 Bhe
val ve act Pau:grtﬁé)@r&p%bkﬂﬂo@@e@bﬂgﬁﬁlW_d@gbgmﬁﬁ@é& QNEOh FoMA ¥eting,
coupled via a drive shaft to the |oad side gear the torque limter
conpri si ng: ia ameggeganemt drgigsnitig lodize v ¢Aghsotntermeabigiedeto

the drive si,de gear _and the interned ate_gear d an ar ortion,

broj ected | FUMIERARI Fig SBFOTORE hE GaR & aboshag Lo 1 prAps
applies to bheratfdoRAs 11 @a3Rbl; Ngn fIGL hAaBELGudM ddt b Hfi®CBwitch
acting in an engagenent tangential direction of the internedi ate gear

in proportieperatedtly due efrmt herkded wen e toirppeodt t tee dpadl ag the
operation of .t he y@lv%; a closure side_ spri ns th@t applies to
pr

8 g PRPRE DalTreEd LHO5 FoPee AT ng TR @

the arm portion a

engagenent baegeRbialnsd RAIONaaf cibgut il dbalfe d8Redtion switch
proportion to a torque of the load at the tinme of the closing
oper at i on oPrekated| e, th agpencstdentwreue deravei of tw tlolmdopdr dhed

by the arm portion n atorque of the.load at the ti of the

openi ng ope%éf“?ono%w{?'ﬁe 9%??/%1%x&?§&§%508re te 'ng‘af‘g%ll (fEeeggs @
cl-osure sidpretiotgufifled 061 LERN 5 4 ¢Braneratid Byside: arat penkit@htes
when a torque of the load at the tine of the closing operation of the

val ve exceedbeacpriedddsr pPndud vegans aaddthe tadrogueel hfle eypsingf mephat

penetrates the_open side spri ans _and the cl osure side spring.
Teans, wher ETATERE EF oueth hn CET ERaPlor 5 hadE T 51 o Bpehesi gade
adj ust ment  shabbtrihEat AdjrstnibasRistNené ¥rRe.nRf réhee QFeBhsidRsBLEEY
means and a closure side adjustnent shaft that adjust the spring

force of thépsinguneans dedspr chgsheanside aglivewnent eipeft dilgde adjust

adj ust nent aft_and the closyre side adjustnment.shaft to_rotate
i ndependent l%geo?prelan(’q,' f8trﬁgrc_>fuche ciosure side spring means to ala_l_ow the

open side adjustment shaft and the closure side adjustment shaft
to rotate independently of each other. n
[0016]

A second technical means is the torque limiter as

defined in the first technical means, wherein the open side
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[ 0016] A second technical neans is the torque limter as
defined in the first technical nmeans, wherein the open side

adj ust nent shaft penetrates an open side noving piece biased

byt heopensi despri ngnmeans., the closure side adjustnent shaft is

di sposed coaxially with the open side adjustnment shaft and penetrates
a closure side noving piece biased by the closure side spring neans,
wherein the open side noving piece is noved by rotating the open side

adj ust ment %@amt&u@n@%ﬁﬁt e c3RLiRE LT rpf.o,lh@em%srn%as de S RELAgY

means, and whérein the closure side noving plece is y rotating
the closure byi des apgpostinientpsihaf hedns adhesil dsheresprdegdf os teent shhét
closure side sprin A third technical neans is

the torque M %%Pg%‘g @%@%&&M e e aPeﬁe%%e GOAPPFEPHE spalt and
rotation stopRiRG,REENS él%s%r%vgghetﬂgvﬂ#’?ie%esb.di.ﬁfgg\{%)?g:f@ %&ssag\g

t he open side noving pi ece fromrotating t her
fourth techsidal spreans mesna, wileeeiac thatapert Batieimowoimopates iheoved
torgue |im E:)errotatl %QS DOfent Qfdefa Iardsglsg:r%e;[lglsrh%ftte'ggrgdc?ilstng?eng rin
[ 0019] Y g P ). J P =
force of the open side spring means, and wherein the closure
side moving plece is moved by rotating the closure side
adjustment shaft to adjust the spring force of the closure side
( spring means.
[0017]

A third technical means is the torque limiter of the
second technical means comprising a rotation stopping means to
prevent the closure side moving piece and the open side moving
piece from rotating together.

[0018]

A fourth technical means is a wvalve actuator that
incorporates the torque limiter of any one of the first to third
technical means,

[0018]

A fifth technical means is the valve actuator of the

fourth technical means, wherein an opening portion is disposed

on a side surface, and one end of the torque limiter shaft is

disposed in the vicinity of the opening portion.

EFFECT OF THE INVENTION
[0020]

Since the present invention enables torque detection
at both the opening and closing of a valve and allows different

torque values for the opening and closing to be adjusted from
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A fifth technical nmeans is the valve actuator of the fourth technica
means, wherein an opening portion is disposed on a side surface, and
one end of the torque Iimter shaft is disposed in the vicinity of

t he opening portion. EFFECT OF THE | NVENTI ON [ 0020] Si nce the
present invention enables torque detection at both the opening and
closing of a valve and allows different torque values for the opening
and closing to be adjusted from one end of the torque limter shaft,

the torque ajaustdent therto:eare eimicdeahbytbeeRetb B G diNstment work
pr e- shi pnent ins%ectLon after the conpletion of assenbly or on site
after delivetdP EETACLERELYEC PRRF EIMEESORPPFH N IDRIDRAVENGSt | 60 2 ter

Vel Ve contr o vl e i g SsaY S O o i Wheh A vBrEsEnt =
invention i swipeed. [Fig. 2] Fig. 2 is a diagramof the pneumatic
val ve control valve of Fig. 1 when viewed fromthe direction of X
BRIEF DESCRIPTION OF DRAWINGS
[0021]
[Fig. 1] Fig. 1 is an external view of an example of a pneumatic
' valve control valve including a valve actuator to which the
( present invention is applied.
[(Fig. 2] Fig. 2 is a diagram of the pneumatic valve control
valve of Fig. 1 when viewed from the direction of X.
[Fig. 3] Fig. 3 is a diagram of an example of an internal
configuration of a valve actuator according to the present
invention when viewed from the top side.
[Fig. 4] Fig. 4 is a diagram of an example of a peripheral
portion of a torque limiter built into the valve actuator
depicted in Fig. 3.
[Fig. 5] Fig. 5 is a diagram of a detailed exemplary
configuration of the torque limiter according to the present
invention.
[Fig. 6] Fig. 6 is a diagram of an opening portion of the valve
actuator depicted in Fig. 4 when viewed from the direction of
Y.
[Fig. 7] Fig. 7is ablock diagramof an exemplary configquration
of a pneumatic valve control valve system including the valve
actuator to which the present invention is applied.
[Fig. 8] Fig. 8 is a diagram for explaining an operating
principle of a torgue limiter.

[Fig. 9] Fig. 9 is a diagram for explaining an operating state
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i g. Fig. 3 is a diagramof an exanple of an internal _
Egh?igﬁlatign of a valvegactuator according to the present invention
when viewed fromthe top side. [Fig. 4 Fig. 4 is a diagramof an
exanpl e of a peripheral portion of a torque limter built into the
val ve actuator depicted in Fig. 3. [Fig. 5]Fig. 5is a diagramof a
detail ed exenplary configuration of the torque Iimter according to
the present invention. [Fig. 6] Fig. 6 is a diagramof an opening )
portion of the %4 Ve mpteudtion tdepatt it idind @f 410R8AgViEENEG, f¥OM t he

. : . : . . 1Sy
direction of Y. [ . A1 Fig. 7 is a block diagram of an exenpl
cgnfiguratioH¥8¥'gbgnéﬁﬂ%n?&Jﬁh?ﬁéhSEﬁF%éwaam@@fsygtehloM®Mmmht@p@h@

[ ' ' ' ied. [Fig. . 8]
| ve act uat Dim i whi Whe RLESE enhjon is applied , _
E?g. 8 is a:g?2333n1ﬁgg ex%Fai%ﬁnﬁﬁéﬁﬂ%bg%% |R§prﬁﬁ0?§?%u it %QQ%ﬁque
limter. [Fig. 9] Fig. 9 is a diagramfor explaining an operating

state PREFERRED EMBODIMENTS OF THE INVENTION
[0022]

Freferred embodiments of a torque limiter and a valve
actuator including the torque limiter of the present invention
will now be described with reference to the accompanying
( drawings.

[0023]

Fig. 1 is an external view of an example of a pneumatic
valve control valve including a valve actuator to which the
present invention is applied. Fig. 2 is a diagram of the
pPneumatic valve control valve of Fig. 1 when viewed from the
direction of X. In Figs. 1 and 2, 1 denotes a valve actuator;
2 denotes a valve bonnet; 3 denotes a valve body; 4 denotes a
valve disc; and 5 denotes a load side drive shaft. The valve
actuator 1 includes a handle 11, an air motor 12, and a master
valve 13,

[0024]

In Fig. 1, the valve disc 4 for contrelling a flow of
fluid is disposed inside the valve body 3 in which fluids such
as oils flow. This valve disc 4 is coupled to the handle 11
via the load side drive shaft 5. 1In the case of automatic
operation, the air motor 12 is operated from a switch box (not
depicted) to rotate the load side drive shaft 5 and the valve
disc 4 is vertically moved via the load side drive shaft 5. 1In
thecaseofnmnualoperation,thehandle]J.isnmnuallyoperated

to rotate the load side drive shaft 5 and the valve disc 4 is
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of the torque limter at the tipe of c!osiag th? Valvei'hrlg}slgle
Fig. 10 is a schematic of a configuration en torque |i

digposed on both the open and closure sides. PREFERRED EMBODI MENTS OF
THE | NVENTI ON [ 0022] Preferred enbodi ments of a torque
limter and a val ve actuator including the torque limter of the
present invention will now be described with reference to the
acconpanyi ng draw ngs. [0023] Fig. 1 is an external view of
an exanpl e ofextjgrluat revedl veacoite oloyal vedendtididngsap@l %€  The

actuator to which the present invention is applied. Fig. 2 is a
di agr am of t?\mé%ﬁﬁ%kﬁi??Qﬁﬁ@u??ﬂﬁﬁr%ﬂ eltirvest wheg thenherive eliet 4

fromthe direeddrmyy ofie XowkR ﬂglgﬁ'on_lmg@ge %’al%eq)eorg\ya (S/ g%g\étg{gvg%n%]e%ﬁlé's

actuator; 2 denotes a val ve bonnet; enotes a

a val ve di scpenwd Staemdsescial dwativaelandrvyershabt 4 FOEcNA 8e upper
actuator 1 includes g handle_ 11, an air notor 12, and a master valve
13. [0024] Portion °IntEFgVaiYeth%n%%FV%-disc 4 for controlling a
flow of fluighgessidi sposed inside the valve body 3 in which fluids
such as oils flow. This valve disc 4 is coupled to the handle 11 via

the | oad side drivellshafdlee datddiecaseivfopdrilE G ORMAL 0Ny iiae
air motor 12 js operated froma swtch box (not depicted) to rotate
the | oad sid e&rcir\}gegh]aﬁe@ ARaLLAE Wik Boh reping ged dlosling obhbe

via the | oadadhdeadsive. Shalit Jo-llle! N FARE 0L BAUAL  obel atl on., ;e
ndle 11 is manually operated to rotate e T0a ird

;tﬁd t he val weidicbes4fdrsopening and closing and, when the torque detection
switch on the closure side is turned on, the master valve 13
is actuated to stop the air motor 12, and the rotation of the
load side drive shaft 5 is halted to complete the closing
operation of the torque limiter. Similaxrly, in the opening
operation, when the torque detection switch on the open side
is turned on, the master valve 13 is actuated to stop the air
motor 12, and the rotation of the load side drive shaft 5 is
halted to complete the opening operation of the torque limiter.
f0026]

Fig. 3 is a diagram of an example of an internal
configuration of a valve actuator 1 according to the present
invention when viewed from the top side. The valve actuator
1 includes the master valve 13, a closure side logic valve (LVC)
14, an open side logic valve (LVO) 15, a manuval/automatic
switching knob 16, a torque limiter 17, an indicating portion
18, a totally closed position detection switch 19, a fully
opened position detection switch 20, a load side gear 21, a load
side drive shaft 22 (corresponding to the load side drive shaft
3) , an intermediate gear 23, a drive side gear 24, a second gear

25, and a deceleration plate 26.
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vertically noved via the | oad side drive shaft 5. The conpletely

cl osed state is achi eved when the val ve disc 4 reaches the | ower
portion of the valve body 3, and the conpletely opened state is

achi eved when the valve disc 4 reaches the upper portion of the valve
bonnet 2. [0025] The val ve actuator 1 incorporates a torque
limter (described later) dealing wth both opening and cl osing of
the valve disc 4. This torque limter includes torque detection

swi tches for[@p&hi ng and cl osi ng and, when the torque detection
switch on the closure side is turned on, the nmaster valve 13 is
actuated to stop thet@itesksEoraize %ﬁqunﬂ§Oﬂ§tahFCﬂpQﬁaﬁﬂmm baathside-

drive shaft s Ral cggﬁl fhe ¢l osi tion of the
torque limiter. Sim ?ﬁd?éé)o in the openl thg 3: gﬁlgﬁ e e &VE ot e
det ecti on swititeciL.Win 1tshe open side is turned on, the master valve 13

is actuated to stop_the air notor 12, and the rotation of the |oad
side drive shaft 5 T&eha t‘@d’%lc?gc@@ﬁlréﬁiéonhelgpehmw Joepmmad)rfmj‘m tahe

t or que Ilnlt Ei an exanpl e of
an internal con i gg)r%g][f%%e% °4 O\%F\b% %"(V:Jtttfﬁ} g? ‘g E’a&lﬁﬁeflb t flee LVC

present invert iias twhensvieneathSiamyiaheet 0p &b donce \éﬁgvglﬁéﬁl%f&2l
i ncludes the naster valve 13, a closure side |ogic valve

open side | SG¥@TFalthe EEQ/@))”TQSSJ-%@ manual / aut omati ¢ switching knob 16,

a(aé."{ Ton detect i on Tt ah 18ord BeYeBRE Al oneabtEed em the
swi tch 20, a)pleoafdlssdesgaﬁto?clpfatm@musjcdlebggl U habt c2dd) , the Lvo
(correspondlgg to the load side drive shaft 5) , an internedi ate gear

23, a drive s 4BSHEUFt24the, mesterdvgdae D3 tamdnardaceherati o tplate

26.  [0027] towara thdhEpd@Sigle valve 13 controls the operation of the
air notor 12 in accordance vmteh an instruction fromthe LVC 14 or the

LVO 15. (0028]

The manual/automatic switching knob 16 is a switching
means for switching between the manual operation of
opening/closing a valve through the operation of the handle 11
and the automatic operation of opening/closing the valve with
the air motor 12.

The torque limiter 17 is a mechanism that detects a

( proper torque that is necessary for opening and closing the
valve, respectively, at the time when the valve is opened and
closed to stop the air motor 12. The torque limiter 17 will
be described later in detail with reference to Figs. 4 to 6,
[0029]

The indicating portion 18 acquires the number of
rotations of the load side gear 21 and indicates the number to
the totally closed position detection switch 19 and the fully
opened position detection switeh 20.

The totally closed position detection switch 19 is a

microswitch that detects when the number of rotations
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closing operation signal is received froman open/close
}s/glegc?or of t%e gwitch box (not depicted), the LVC 14 instructs the
master valve 13 to control the air notor 12 toward the closure side.
When an opening operation signal is received fromthe open/close
sel ector of the switch box (not depicted), the LVO 15 instructs the
master valve 13 to control the air notor 12 toward the open side.
[ 0028] The manual /automatic swtching knob 16 is a sw tching

ans for swipesitiphebfeer Loedmidslgeapes Bldcehi bR Hhag! ¢4 P5i NG, P
\r/rgl ve throu h thewg3 ratlon of the handle 11 and the automatic
operation of % etith he§ the nyabes aff ratahkond conpespod@ing to the

The torque | | _that detects a proper torque
that i sqneceiiﬂéé%%%% %gﬁﬁﬁgﬁgﬁgﬁ?%m ng the val ve, respectively, at

the time when the vaheefullypepetednshlosed ddttQBnt gevl%ﬁ Rt qr,
12. The torque limter 17 will be described later in detail wth
ref erence tg" ewifch, gh aFOO%@HeCtS whenThihé ndivodeirngo fortdtart ibhs

i res t heJuyieongf d_side and, )
ndi cates themurpar ot re 1 6r Fird PBab g rb TRt din Shel tinismion
19 and the fn,ﬂﬁ’qLO@pb&mapbsstﬂMnﬂt&}b@ﬁblfofbiﬁ/ﬂﬂdiﬁ gg’rrespondln%‘pg the

sifion detection swtch 19 |s a mcroswtch
Hot 60t & vhor T ST EHOPPEres GOt G The Ais motor 15 may be stopped

by the completely opened position detection switeh 20 at the
( time of the normal opening operation and the open side torque
limiter may stop the air motor 12 as a backup in the case that
a fallure occurs in this microswitch,
[0030]

The load side gear 21 is a gear coupled to a valve (not
depicted) via the load side drive shaft 22 for rotating a load.
The drive side gear 24 is a gear for driving the load side gear
21. The intermediate gear 23 is a gear that transmits the
rotation of the drive side gear 24 to the load side gear 21.
The intermediate gear 23 of this example is made up of two gears .
which are a gear engaged with the load side gear 21 and a gear
engaged with the drive side gear 24. The second gear 25 is
coupled to the air motor 12 to transmit the drive force of the
alr motor 12 to the drive side gear 24. The second gear 25,
the drive side gear 24, and the intermediate gear 23 are fixed
by the deceleration plate 26.

[0031]

Fig. 4 is a diagram of an example of a peripheral portion
of the torque limiter 17 built into the valve actuator 1 depicted
in Fig. 3. The torque limiter 17 includes a torque arm 171

consisting of a coupling portion 171b coupled to a rotation

12



(position) of the |oad side gear 21 acquired by the indicating
portion 18 reaches the nunber of rotations corresponding to the
conpletely closed position. The fully opened position
detection switch 20 is a mcroswitch that detects when the nunber of
rotations (position) of the |oad side gear 21 acquired by the

i ndi cating portion 18 reaches the nunber of rotations corresponding
to the conpletely opened position. The air notor 12 may be stopped by
t he conpl et éhpfdpededhpodiri vens kit entdozdswinich 20tatidhesid e Of dyae
nor mal openi.,ng oper.at iton and %;he open side torque limter may stop
the air notof 5824 6a8RAp T GRE BRSRTR RArtE Ml breperivited From
this m croswHeChoup0938] : b S| r.. 21 is a r
coupled to a val veb( nofg %Oerp%l(?tneé;]'%-f gad[ %gglnog g%%g%lélrgi ViSRS aﬁ&af‘?at
for rotati ngr®liesdio The ahm persice 1geara 284risg Zogearrd Obatshyedgithe
| oad side gear 21. Ehe internediate gear 23 is a gear that transmts
the rotatioff 6P tRE WPFYERYide 3G eehosnemeRt hanyerkiah dargeatonof The
i nt er nedi at e ngeahed3a i : j u f _two gears i

are a gear engaged w tﬁ qéﬁf%gggpg%ggbggﬁggf gntg)réqhéae%? ae%@%ﬁ% &P‘Fh
the drive sitd@eguathespeThegseeondigeart 2he valeaupl €tbdxrd Bedd@isbring
notor 12 to %Eansm% h drixe force of the air notor 12 to the drive
side gear 2%°%TRe"§ c%}?s: GBRI-198 tq fEeSdprrierey Hengddiara spidiat erce
i ntermedi at 106541 23R Rifh %€ e 9&%‘4 | | ate 26. [0031
Fig. 4is adiagramof an exa?r%?%e tg? 2 per ghggrdafgggg?%?%%t %fanE;ﬁB%l‘l“l
torque |im dared¥iouidf thatiotehaedabve graiuas dh drosepiiirdoi N tbkgue
3. The torqg? éifha;ﬁr t17 ingl.udes a_torque arm 171 consisting of a
coupl i ng porti dn-PAKLIES SdMEPh Tt &LOSART SReFatin ofe thei velvede
gear 24 andaa éeémtdione $hakleo i patec-g 3 nd,an arm
portion 171a pr%}é ected fro% ?hge%%ﬁ%ilﬁgsr%ﬁhi %ﬁ%%%faztfr?% el s Em
spri ng nmeanBoi%Por Hatlaaphet es tbogtae mam eot Taitoahé.l]ia\eaoﬁm}ielw}[aéﬂiﬁé

P2' bal ance i.th.a farce P2 acting in an engagenent tangentia

di rection ogpyﬁ%p}%rf 8?5%‘& W YBAreoss P E-8AAVE et sryakovtre
| oad at thesideerdfqidacepeni e SPerat i1on o ayGl osure
side spring neans 173 that applies to the gl;pﬁ];:%g???go%q:ﬁlgrg g%ﬁhﬁn
force Pl' bhldhedgnvd thrgueoice loadact ithg iimeaor engageseity bpaget sl
di rection o‘g ttg%‘j,r’itverrrgdia e _gear 23 in proportion to a torque of a
load at the fithe BT The*ero ?ﬁgjrc%j&tﬁrF‘&HGvaaclh’@iv%fWé;toawu@pbmst@e

torque det eshd on 1M GRL1F5nOPEL AL LAY obhg LM psogéiin%n%n%gﬁg }\(l\gf\r}aguad

torque of a load at the tine of the opening operation-o
exceeds a pFRRicti@svnsedidal sprizmoiwsyr 78I deThortgueudel et ton sy 4ch

174 operate y. I arm,portion 171a en_a torque of a load at the
tj me of the%?&&aﬁ!’geép%?g??%he% ﬁ@a%% thecaBgLng fnnafePer neficthe
val ue; and @pdsgae sbirihbleasRal 12 149 thhal, AeRetd I ey si de
spring neans 172 and the closure side sp%irpng %gganl?eﬁj&gﬁﬁ%%t%rcbsu <
| imiter shafidelperéngbnesnudi/dsinenonef cedddt ahet herqpy Lagitor ch R
of the ope i de spring.neans 172 and the spring force P1' of the
cl osure si Qle%sp |nn§%ﬁegﬁ§efg§°?r%]}n%rfé‘ éid@-off) the torque limter
shaft 176 (joo3he direction of Y in Fig. 4).

Although the coupling portion 171b of the torgue arm
171 is coupled to the rotation shaft of the intermediate gear
23 and the rotation shaft of the drive side gear 24 in this
example and the arm portion 17la is formed with the rotation
shaft of the drive side gear 24 as a fulcrum, the position of

the fulecrum is not limited to this position and may be any one
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0032] Al t hough the coupling portion 171b of the torque arm
171 is coupled to the rotation shaft of the internediate gear 23 and
the rotation shaft of the drive side gear 24 in this exanple and the
armportion 171a is forned with the rotation shaft of the drive side
gear 24 as a fulcrum the position of the fulcrumis not limted to
this position and may be any one point on an extended |line acquired
by extending the coupling portion 171b fromthe rotation shaft of the
drive side gesn24n pp088fended lineThequakve Btdieddihgh@fie dbupling
openi ng portiooq_f.é?n 29 ? i de ﬁurface.and one end of the torque
liniter shaff°17¢1 §74 TN FAtE PPttty obf thendrdperdiny peatin
27. Since a gmaEy] portion (not depicted) is renovably attached to the
openi ng portion 27 and, when adjusting the torque, sinply renoving
the cover portion dfhiowslvheadnjarsinthiasoin bhendhfiwyanton 97 P4€a side
val ues for o%ernﬂ'taré% and closing fromone end of the torque limter
shaft 176, the torquesadicust theteress Birieeabpfthd s fdirsped eidn
pr e- shi prentind mspeeti ancaks i assenbly or on site
after delivery to a cuthC%rreE?bfrhé[ g%%ﬁ%@bgﬁg&g?g. 1% 2 °qrs5Pamterra
det ai | ed exemgitafgptordd)gisaténvaiflt hethongded thktdfenk hAcdsSorAiNg
to the present, i n%‘eentir%m. Ln_Fi %@ 5, the torque limter 17 includes
the torque arm'17ES% REIGFTE dbes fromay cre £#38P172 remegisboshbee covde
spring meangokt3ont HE16YOSUHE a8 eqlien swteh 174, the
gpen side torque detection swi tg%gii%gflggﬁjd%ﬁegégr%aﬁgn i TAES YRARES
176 depi ct edorrerg.ngland ¢ lalsdogi hoinudes eadsbibfchel toddige Dithi 497 shart
knob nut 18976antggjéjst ment. screw nounting nmetal fitting 181, a
closure sidé moving Preve P8P USIMERBIIRE Sade oSf iRt Gbndrcapraformed
adj ust ment sargeve-lf83.prnd 08 i ' bear i 184, .an 0 si de
spring beari ng@fSS, an open ij‘?ﬁ%ﬁsﬁﬁgﬁéggﬂl& gﬁ%ﬁ%ﬁ?rﬂ&fn%ﬁep@&yew
186, a micr88wFikh aftermmltvesivatte a8Znusasmepen si de spring bearing
body 188, aTogggﬂ si de noving piece 189, a piece rotation stopper
190, and a lI'ocC ut 191. [0035]

Fig. 5 1is a diagram of a detailed exemplary
configuration of the torque limiter 17 according to the present
invention. InEﬁgu!3,thetorquelimiterl?includesthetorque
annl?l,theopensidespringneans172,thecﬂcsuresidespring
means 173, the closure side torque detection switch 174, the
open side torque detection switch 175, and ﬁhe toxgque limiter
shaft 176 depicted in Fig. 4 and also includes a shaft fixing
nut 177, a knob nut 180, an adjustment screw mounting metal
fitting 181, a closure side moving piece 182, a closure side
signal generation adjustment screw 183, a closure side spring
bearing184,anopensidespringbearinngS,anopensidesignal
generationadjustmentscrew186,anucroswitchattachmentplate
187, an open side spring bearing body 188, an cpen side moving
piece 189, a piece rotation stopper 190, and a lock nut 191.

[0035]

The closure side torque detection switch 174 and the
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The cl osure side torque detection switch 174 and the open side
torque detection switch 175 are attached to the mcrosw tch
attachnent plate 187 and the torque limter shaft 176 is fixed by
means of the adjustnment screw nmounting bracket 181 to a casing of the
val ve actuator 1. The microswitch attachnment plate 187 is screwed to
t he adjustnent screw nounting bracket 181. [0036] The open
side spring neans 172 is stored in the open side spring bearing body
188 and can epgrangidmdteonte addtdetweensditeopes sde Sddeded i
185 and the open si.de. novi ng%rgi ece 189. The closure side spring neans

173 can expdWd Ry ¢6ht PRERC et e & atthel 81 Gt shsitrmi Lagibearshegt
184 and the cl@syr£; .8 i i open. side ri ans
172 and the cI%sur%%%%@%ﬁ% O%agﬁg a]f%lséc-r"%%ﬁagereu%mgfmigggqgrar&et
springs, forl&xampla,casingntegtht| yaatvéagbedater the arms peidiyikeha
of the torque arm 171. (0037%1 , The torque limter shaft 176

is made up SfCATTEGEEN Ridke L8] dstarfreshiz the P64 upEment soney ndve tipen
si de novi ng iR +1881bi ased by the open side spring neans 172, and a
cl osure side adjustnent shaft 176b di sposed coaxially with the open

si de adj ust né®¥B36dhaft 176a and penetrating the closure side noving

pi ece 182 bi ased b¥%gbe cl osure side spring neans 173. The open side
adj ust nent shaft 1 SRE™t A9 BREHFRY dRRpnsadi7ds L AeAtonedfin 126D ogre

abl e to rot atigel deni-iy, L. the open. side nmoyin
pi-ece 189 islrrgvsré%ejgf/a]r ot ati(:‘rflg’fotd ggicéc?pg%ggﬁaeéxapcﬁnus?%%ﬁf’ng‘ﬁﬁ# bf%’gef‘o
a(dj ust the $peiorert oide sprimpbepetngilhs apditg sPensiic2noaft hece
cl osure si d‘i govi@_g%paece 182 js noved by rotating the closure side

adj ust nent sRart 5 PBuaaﬁfﬂe PREVRP MeAg St bt T eanfenteaccing wovtsade

spring nmeangetéden dHe03Bdsure side spring bearing 184 and the closure side
moving piece 182. The open side spring means 172 and the closure
side spring means 173 are made up of disc springs, for example,

and integrally attached to the arm portion 17la of the torgue
arm 171.

(0037]

The torque limiter shaft 176 is made up of an open side
adjustment shaft 176a penetrating the open side moving piece
189 biased by the open side spring means 172 , and a closure side
adjustment shaft 176b disposed coaxially with the open side
adjustment shaft 176a and penetrating the closure side moving
piece 182 biased by the closure side spring means 173. The open
side adjustment shaft 176a and the closure side adjustment shaft
176b are able to rotate independently of each other: the open
side moving piece 189 is moved by rotating the open side
adjustment shaft 176a to adjust the spring force of the open
side spring means 172; and the closure side moving piece 182
is moved by rotating the closure side adjustment shaft 176b to

adjust the spring force of the closure side spring means 173.
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A met hod of adjusting torque values in both the opening and cl osing
directions wwth the torque limter 17 will hereinafter be descri bed.
First, the shaft fixing nut 177 and the knob nut 180 are | oosened. In
the case of setting a torque value on the closure side, since

t hreaded portions nl, n2 are formed on the cl osure side adjustnent
shaft 176b, this closure side adjustnent shaft 176b is rotated in an
axial direction by using a predetermned jig to nove the cl osure side
novi ng pi eceld®W] As a result, the closure side spring nmeans 173 is
contracted and the spring force is changed to set the torque val ue on
the closure side. IhOEHSdSERHIEstEine torapeevakiere inrosgashe Ghening
t he cl osure sigfe j ft 176h.is rotated in the clockw se
direction anagicghggtg%ﬁg%g%vlgl%gq Eélcszre“éllsehs Rﬁ%n%"ﬁ@u@l ostMeEas &7 will
adj ust nrent shefdinbftleri Her akatedoéd. t he count ercl ockwi se direction.

[ 0039] In the case of setting a torque val ue on the open

si de, since threaddd-Port ithss Sh8Ltndinteg frorimdd 7orntihehepemisime: 180
adj ust nment t t hi en side adjustoent shaft 176a is
rotated in ?r%%fa%io%lgggfegéct%ﬁ&vﬁ@t%asae ﬁ?fgﬁgfstg&ﬁ?n%dt?’?%‘fe WS o ghe

slotted screddsurerside! hiiscexampégded pbtedoh8tO a8 HAVERALL QD 118

I

to nove the qpen side noving piece 189. As a result, the open side
spring mean$1PERTEs EHRR r Aiats aedtt hehabk i g Gror ceéhiis chbmge: t @ iget
t he torque : e . de. | hi s_exanpl.e, the tarque val ue
i ncreases \Aﬁghu? ﬁggg%gﬁl ag%dyg%ljl%sf%gan%ei IE VA gg%ﬁli‘il‘?e&t&%’dblf HSLRE

| ockwi se disr predereanchddg i GoEs U@ veat e di%%ﬁ%@S@fdé/\’ﬂl%QihgepPé’@é‘ 1§hde
adj ustment shaft 176a is rotated in the counterclockw se direction.’
[ 0040] A8 a resihe dh6v&1es8Eri piiomprning peeve 178 dits ewnstrapped
190 is disp stph_,q I rot.ation stopping neans to
prevent thegglaggﬁér]e Si 3?%5?%%%?&8@‘3%@}%&8%ﬁ?ee %gﬁ%ﬁ Rl Amghe
pi ece 189 frdosupeatidey tDgehhiere:aimdiRg the®oebubhe R O eases when
adj ustnent. The piece rotation stopper 190 is fixed by neans o? tﬂe
|l ock nut 19IP®TREOSPER Side ASVimsgmenécehags HESba igr oovieatfat b whéh
a screw w dth i ot at i t er 190 and, t he piece
rotation st%p%gircw'li%% cE}{an éoglc%té]ﬁiggh?ntggggﬁ?sv YoV ARG Serx ey the
neans of theldseke nigidkdlatiguptaerdt sher«cl agghe side.JmMmidg Eb\ecghe
182 and the _open side noving piece 189 fromrotating together due to
the rotati oRCHF-FEAPItHEe SigRgTELonE 0041] When the torque
val ue of they@pen side is reached, the armportion 171a of the torque
arm 171 noves rightward in Fig. 5 and, therefore, the open side
signal generation &djtst rent strewtlfg Pushesether@Pen shdear Q#&
detection switch (open side mcroswitch) 175. Wen the torque val ue
of the clostteESi ¥ Ga89eaAted orehé3ar #hperei §arngd acnf théeopen quixde
arm 171 noves:daft i IG5 Lherefore,. the closure side .

si gnal genefcgjtiﬁén éggcjrgg??r%natﬁs?drggvﬂgé?e%u%ﬁ%%at ESHERIr &ty 768rigue
detection swhtated ¢hosurexisildeirket 0miwiol) alffeddSan @l § 4t Ny Al
notor is stopped at the tine of opening and cl osing of thevalve.
Since it is tntE?VEHE §CERHETELNET tbF Ghié sapwamie i itteghite moymsbwa
the tinme ofpd he agpeni ng.and ¢l osi ng, gaps are
formed bet V\%egr}ﬁtdﬁgii? g%ﬂ%ﬁggg %Ir)]n&t%iaj Iﬁs‘ﬁ’r‘é‘%glgg? 'an%lgﬁtg‘?ﬁu“:
but tons of ttreopen sdgwi drotiesy heapy evenls éor Bt d IRB AL LY Force

[ 0042] .
1s changed to set the torque value on the open side. In this

example, the torque value increases when +the open side
adjustment shaft 176a is rotated in the clockwise direction and
the torque value decreases when the open side adjustment shaft

176a is rotated in the counterclockwise direction.
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Fig. 6 is a diagramof the opening portion of the valve actuator 1
depicted in Fig. 4 when viewed fromthe direction of Y. As described
above, one end of the torque limter shaft 176 is disposed in the
vicinity of the opening portion 27 of the valve actuator 1. A cover
portion (not depicted) is renovably attached to the opening portion
27 and, when adjusting the torque, sinply renoving the cover portion
allows the adjustnent of the different torque values for opening and
closing fromamiend of the torque limter shaft 176. Therefore, the
torque adjustnment work can efficiently be perforned in pre-shipnent

i nspection after the?cdpladorvendescassentt y Wre pieskt eotdit Bn deddptriry

to a custongren [:Q0 Fig. 7 is, a_block diagramof an
exenpl ary ggln%q égrég%%cﬁs% Iy E%guﬁeﬁ EIR 48 T IRAHEGLORaF tRPRIRY @pans
i ncl udi ng t he pabvenactHitobskrs WY GRvERE PIESERE I l,of. ;
applied. In Fig. 7, 6 denotes an aiLi r thyee-spl?iece sgt2 %Cg@yed%%fgédae

sw tch box. MPYEDNgiPieqh £82 girene oyett iBg togmithe npt cheariml £ £hét@rqua
pressure re i ve equl at or and an oiler (lubricator) and is
di sposed | nq*p gl%%ént\éuﬁ%'piig{enélFS? %%@%F%OHW%OERF&#’(%W fixed Ry @eaps
of a total olfosts eckamut/isla file o9ReR ihaMy ity Sk |

selector switch 73 and is directly lg?'?aéhed tvé' ogr di s%ggggi%%%&géﬁye
fromthe vafpemgiwistbe acrgw@idth of the pidcearusetiaperabesrt ¥ and

open/ cl ose i,tech 73 toward e closure side of a valve 4, a
CH osi ng ope?i'gl%E ielgingés? 3:\#5% %llgno&h PR 855 h%alb%85%?@%‘?%%”%9#@%/&!‘79@"9

14. \VWhen reaabviiged s mekbasi 88 OReN3kLKORLEI gl Eapgv&#)%eecﬁioggre
| ogi c valve 14 instructs the master valve 13 to drive the air notor
12 toward t A&9e|BRYHRE Fligee ThHe arubtide onbuesikB: doivies piecailBomBLon

12 toward t r i.de in accordance with this instruction. A
decel er at i o%gggegrgﬁgof??%%eﬁ ﬁgei At er e di Bie1gLaP t 222 ch iy pesbpde-
gear 24, andoohe]second gear 25) is rotated in association with the
drive of the air nmotor 12 to rotate the | oad side drive shaft 5

coupl ed to these g¥4FB thadsicayet neled o5 theoperratiide 0 rdraeneal VEnd.

arm portion 171a of the torque arm 171 moves rightward in Fiqg.
5 and, therefore, the open side signal generation adjustment
screw 186 pushes the open side torque detection switch {open
side microswitch) 175. When the torque value of the closure
side is reached, the armportion 171a of the torque axm 171 moves
leftward in Fig. 5 and, therefore, the closure side signal
generation adjustment screw 183 pushes the closure side torgue
detection switch (closure side microswitch) 174, As a result,
the air motor is stopped at the time of opening and closing of
the valve. Since it is conceivable that the torgue arm 171 is
slightly moved at the time of the initial movement of the opening
and closing, gaps are formed between the signal generation
adjustment screws and push buttons of the microswitches to
prevent false signal generation.

[0042]

Fig. 6 is a diagram of the opening portion of the valve
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[ 0045] When a predeterm ned torque val ue on the closure side
is reached, the torque arm 171 is noved via the decel eration gear
portion (23, 24, and 25) to operate the closure side torque detection
switch 174. The closure side torque detection switch 174 outputs a
conplete closure stop signal to the closure side |ogic valve 14 and
the closure side logic valve 14 instructs the master valve 13 to stop
the air notor 12. The master valve 13 stops the air notor 12 in
accordance wdthattirs 1i depicesd ai: Faghakt whée virhald eRoff thdeyd:Qad i on
side drive shaft 5. The conpletely closed position detection swtch
19 (Fig. 3) Yutput’ss gessipbeteakatssupaesermalt the ttoems Lihibox shatfa
light the c €46 71. [ 0046] Lf a user
oper ates t hcelrﬁ(ypg%/ g%‘gégégl ierg':m(;lre é\}m’:%g(‘ﬁ)tlfsc’?o%er FPEREPEpRAT ST Y A of
t he val ve 4,then wperd ngcoperad i DN shgBabekS poutpuh Qﬁo%h%e9@%@e§§d§s
the

| ogi c valve 15. Wen receiving this opening operation signal,

open side | GGROVERLY S U Ghest Fq Ehe oprainascartival eand, wbedrEdjmstthag
air nmotor 124t.owaf.d.fhe [ he master valve 13 . drives the air
nmotor 12 toward tﬁgloden sﬁg iﬂggﬁgé} g%%% ﬁ?YﬁrtﬁP§§fﬂ%tF§i?V%n?he

The decel er atijostgeat pdr tthen ditfiferenterdrRghat @aggas 23r bRendhLVeng
side gear 24, and the second gear 25) is rotated in association with
the drive oflPAENGIETITPRE end GlothetaraupHdnidad shaks U7 6 ve Theaktobe,

coupled to S S g6 ' th peni n erati.on_of the valve
4. [0047] hES2o0 aénaggggg %%%r%?ﬁgdgIﬁr%ﬁégaﬁﬁqﬁgyoﬁetP@rgﬁéﬁegiH%

i(s reached, prrheshbpmert dnspeétioa amadtnbadmha cdeet! &f akkeAbI6Yr on
portion (23, .24, and 25%%50 operate the open side torque detection
switch 175. SThE JPERT sFYLTHIE deCBELPBATSW tch 175 outputs a ful |
open stop siigpakyto the open side |ogic valve 15 and the open side
| ogic valve 15 instructs the master valve 13 to stop the air notor

12. The master val ¥égl37 dtsopdlokk didgram OF d2 ekBmpLeRy ¢RREFE gW-LPion
this instruc%ion to halt the rotation of the |oad side drive shaft 5.
The fully oBerfed@ FHSREE-Gnv LT @G odwatye Yy stRinging)udingihe waivé |

EE)(EEASN:A\_EIJ_P&g&%&%é&h@lﬁﬁ%{%ééequ 1hpgnI:Jl.Jc|n|1 12 S.Bp.lL:zLig;P. 7%'1'1 Fig.
7, 6 denotes an air three-piece set and 7 denotes a switch box,
The air three~piece set 6 is made up of an air filter, a pressure
reducing valve (regulator), and an oiler {lubricator) and is
disposed in pneumatic piping for power. The switch box 7 is
made up of a total closure lamp 71, a full open lamp 72, and
an open/close selector switch 73 and is directly attached to
or disposed remotely from the valve actuator 1.

[0044]

If a user operates the open/close selector switeh 73
toward the closure side of a valve 4, a closing operation signal
is output to the closure side logic valve 14. When receiving
this closing operation signal, the closure side logic valve 14
instructs the master valve 13 to drive the air motor 12 toward

the closure side. The master valve 13 drives the air motor 12

toward the closure side in accordance with this instruction.

18



[ 0048] 1...valve actuator ; 2...valve bonnet ; 3...valve
body; 4 _valve disc; 5, 22 load side drive shaft; 6_air three-piece
set; 7_switch box; Il _handle; 12 air notor; 13 naster val ve;
14 cl osure side logic valve (LVC), 15 open side |ogic valve (LVO,
16- manual /automati ¢ switching knob; 17 torque limter; 18 indicating
portion; 19 totally closed position detection switch; 20-fully
openedposition detection switch; 21...l|oad side gear;
23. .. i nter nediatel geatior?dear @ol¥eosi (B elBM o rmdtiate&F I §83he drive
26_decel eration plate; 171 torque arm 172-open side spring neans;
173_cl osur e Sidfeo8p¥idfy Aedridre s9%ond geare?s) de rotajml detentddmtion
switch; 175 n,Si L.ar et ection tch; and 176 torque limter
Sy ohi LTS AR SL LA UG et eolon, i Loty a0 LB Loraug, L L Le
having a | oathasitde gegslddior ohadd Qrakly dahyilg 1ad 088s: Ay YdMashde
gear for driving the |oad side gear, and an internedi ate gear that
transnmits r&fatf6nvaLvehé-drive side gear to the | oad side gear, the
val ve act uatQp,eqntrol ling opening/closing operations of a valve

o' dos b . PV
coupled viaa fve shaft to the |oad side gear, the torque linmter
conpri si ng: ~ WheR hOopféide B NiGREASEELEAY V1.7 URKE NG RO QB ge
coupled to the drive side gear and the internedi ate gear, and an arm
portion prof€ctedchedm e tFgpei A pbfl iisnmoardopba Shalelesspiiengtion
means t hat i .Q _t he,ar,m porti a spring force balanced with a
force acti ngg?% %%%%Eaég%é%?’t%nn%ggpitaq © ?]f%‘g‘? itgﬁ $4f& side torque
iint er medi at eegeation spriepariion e @1behade ¥fe tHeploadtattiHe ki FBn
of the opening operation of the valve; a closure side spring nmeans
that applies/EPH RV G M porRiIGie aleprrad tfam eéghal drcelevitdrwerd side

acting in a ; t eptLal, directi.on of the internedi ate gear
in proportigﬁs?gagggggéd%%%% ?h% Tohd St %ﬁ%? ?PﬁécoYa%Wﬁa¥ﬁ o8Fhgucts
operation ofththestalrvealas 10pes sidetherguendebecid onrawitLh LoeLabed

by the armportion when a torque of the load at the tinme of the

openi ng operatFRPDFNEhR LY AR lRetl 2 ar dsdeter bt hethislinetraation
cl osure sideat e t L i.tch, operat.ed, t.he ar rtion when
a torque of%hg‘El gagqgt§§%ég??%g%%fg?ﬁeigﬁésﬁ §¥085?5?ighgg? Phe The

val ve exceedsmpl gpredetaostaedsiatog dendta choswiie Lo (Feg . shabhcfhal
penetrates the open side spring neans and the cl osure side spring
means, wher i ROTIESERr GhRSYTSiSigadh &Pt the smdéchpbok Antopihokt dehe

----- complete closure lamp 71.

[0046]

If a user operates the open/close selector switch 73
toward the open side of the valve 4, an opening operation signal
is output to the open side logic valve 15. When receiving this
opening operation signal, the open side logicvalve 15 instructs
the master valve 13 to drive the air motor 12 toward the open
side. The master valve 13 drives the air motor 12 toward the
open side in accordance with this instruction. The
deceleration gear portiocn {the intermediate gear 23, the drive
side gear 24, and the second gear 25) is rotated in association
with the drive of the air motor 12 to rotate the load side drive

shaft 5 coupled to these gears, causing the opening operation
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adj ustment shaft that adjust the spring force of the open side
spring nmeans and a cl osure side adjustnent shaft that adjust the
spring force of the closure side spring neans to allow the open side
adj ust mrent shaft and the closure side adjustnment shaft to rotate

i ndependently of each other. [Claim2] The torque |imter as defined
inclaiml, wherein t he open side adjustnent shaft
penetrates an open side noving piece biased by the open side spring
nmeans, the clbsure vsilde d4dj ustment shaft is disposed coaxially with
t he open S|de a%|ustnent shaft and penetrates a closure side noving
pi ece bi ased the closure side spring means, wherein the

open side noving pi@es, 5 |s i the open de adj ust
shaft to adjust the spring %%g%g%:&%%%£ gﬁ E?ﬁ% spr %
wher ei n t he mHachiede sheeomopiengrpilgaei Sndﬁé‘tﬁd:LQYtHé)HéEéDQré@ﬂm gear
cl osure side adjustnent shaft to adjust the spring force of the

cl osure si d& °Hg (fPans? lﬁﬂQﬂrﬁﬁﬂTﬁ% eBEHwEe | thitt epens sddki rredqun

) e oui o RSSO 1800 BETEA B Alnd SEE
t oget her. 175 outputs a full open stop signal to the open side logic valve
15 and the open side logic valve 15 instructs the master valve
13 to stop the air motor 12. The master valve 13 stops the air
( motor 12 in accordance with this instruction to halt the
rotation of the load side drive shaft 5. The fully opened
position detection switch 20 (Fig. 3) outputs a full open signal

to the switch box 7 to light the full open lamp 72.

EXPLANATIONS OF REFERENCE NUMERALS
[(0048]

lmvalveactuator;vaalvebonnet;3mvalvebody;4mvalve
disc; 5, 22..1cad side drive shaft; 6.air three-piece set;
7..switch box; 1ll.handle; 12.air motor; Il3.master wvalve;
14..closure side logic wvalve (LVC) , 15..0pen side logic valve
(LVO) , lé.manual/automatic switching knob; 17..torque limiter;
18..indicating portion; 19..totally closed position detection
switch;20mfullyopenedpositiondetectionswitch;Zlmloadside
gear;23mintermediategear;24mdrivesidegear;25msecondgear;
26..deceleration plate; 1l71..torque arm; 172..0open side spring
means; l73..cloesure side spring means; 174..closure side torque
detection switch; 175..o0pen side torgue detection switch; and

176..torque limiter shaft.
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[Claim4] A val ve actuator that incorporates the torque limter as
defined in any one of clainms 1 to 3. [Claim5]The val ve actuator as
defined in claim4, wherein an opening portion is disposed on a side
surface, and one end of the torque limter shaft is disposed in the
vicinity of the opening portion.

CLATMS

[Claim 1] A4 torgue limiter built into a valve actuator
having a load side gear for rotationally driving a load, a drive
side gear for driving the load side gear, and an intermediate
gear that transmits rotation of the drive side gear to the load
side gear, the wvalve actuator controlling opening/closing
operations of a valve coupled via a drive shaft to the load side
gear, the torque limiter comprising:

a torgue arm consisting of a coupling portion coupled
to the drive side gear and the intermediate geaxr, and an arm
portion projected fromthe coupling portion; an open side spring
means that applies to the arm portion a spring force balanced
with a force acting in an engagement tangential direction of
the intermediate gear in proportion to a torgue of the load at
the time of the opening operation of the valve; a closure side
spring means that applies to the arm portion a spring force
balanced with a force acting in an engagement tangential
direction of the intermediate gear in proportion to a torque
of the lcad at the time of the closing operation of the valve;
an open side torgue detection switch operated by the arm portion
when a torgue of the load at the time of the opening operation
of the valve exceeds a predetermined wvalue; an closure side
torque detection switch operated by the arm portion when a
torque of the leoad at the time of the closing operation of the
valve exceeds a predetermined value; and a torque limiter shaft
that penetrates the open side spring means and the closure side
spring means, wherein

the torgue limiter shaft is made up of an open side

'adjustmér'lt shaft that adjﬁs£ the sprlng force of tﬁe.bp-en. side
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spring means and a closure side adjustment shaft that adjust
the spring force of the closure side spring means to allow the
open side adjustment shaft and the closure side adjustment shaft

to rotate independently of =ach other.

[Claim 2] The torque limiter as defined in claim 1,
wherein

the open side adjustment shaft penetrates an open side
moving piece biased by the open side spring means, the closure
side adjustment shaft is disposed coaxially with the open gide
adjustment shaft and penetrates a closure side moving piece
biased by the closure side spring means, wherein

the open side moving pilece is moved by rotating the
open side adjustment shaft to adjust the spring force of the
open side spring means, and wherein the closure side moving
plece is moved by rotating the closure side adjustment shaft

to adjust the spring force of the closure side spring means.

[Claim 3] The torque limiter as defined in claim 2,
comprising a rotation stoppingmeans to prevent the closure side
moving pilece and the open side moving piece from rotating

together.

[Claim 4] A valve actuator that incorporates the torque

limiter as defined in any one of claims 1 to 3.

[Claim 51 The wvalve actuator as defined in claim 4,
wherein an opening portion is disposed on a side surface, and
one end of the torque limiter shaft is disposed in the vicinity

of the opening ﬁortion.
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