English Translation for PCT Publication PCT/JP2006/315179 WATER
HAMMERLESS VALVE BACKGROUND OF THE INVENTION FIELD OF
THE INVENTION This invention relates ta@iaatarhsativoreflestVRReblidgiion
a pneumatically- operating valve for opening and closingGhéfRROehraanadl 9
through the pneumatic actuator operation to control opening of a fluid
channel caused. by the occurrence of a water hammer. DESCRIPTION OF
THE RELATED AR KTRReH knawidRAIERS watgrf@mmer resulting from

a sudden closure of a valve placed in a pipe in which fluid such as water
passes, The water hammer causes rapid increase in pressure along

GBS ROV A OHT UHR EMMENG HAD which results in a pressure wave.
The wave is transmitted within the pipe at a constant speed, and it also

i ﬁﬂ?‘ j I{Pﬁ@ﬁthe noise. When the water hammer occurs in
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e pipe e pneumatically-operating valve for opening and
closing the fluid channel through the pneumatic actuator-operation, a
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to he slightly opened 1o cause a backward flow of fluid."An effectiv
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chapredsureseghy theadorviblerpres arevapptibd torttee stem from upward to
interfere the valve opening. For example, patent document 1 discloses

pESURIPHUR UPAE RELATED ART

It is well known that the water hammer resulting from a sudden
closure of a valve placed in a pipe in which fluid such as water passes. The
water hammer causes rapid increase in pressure along upstream from the
valve closing point, which results in a pressure wave. The wave is
transmitted within the pipe at a constant speed, and it also vibrates the

pipe or makes the noise.

When the water hammer occurs in the pipe including the
pneumatically-operating valve for opening and closing the fluid channel
through the pneumatié actuator operation, a spring provided in the actuator
is compressed by the water hammer pressure to move the stem upward.
Therefore, the fluid channel is forced to be slightly opened to cause a
backward flow of fluid.

An effective method to prevent the fluid channel from opening by the
water hammer pressure might be a forcible pressure applied to the stem
from upward to interfere the valve opening.

For example, patent document 1 discloses this kind of a prior art. In
the technique disclosed therein, a cylindrical part is provided with a male
thread in the upper stem. The cylindrical part is screwed with



the technique disclosed therein, a cylindrical part is provided with a male
thread in the upper stem. The cylindrical part is screwed with 1 English
Translation for PCT Publication PCT/JP20g6AR15E#%S atdyofor WA tnbietion
bolt compresses the upper end of the stem. However, thB{go0Rg0e6/315179
disclosed therein requires to press the stem with the bolt manually

screwed by operators in the field, which results in complicated operation.

a bHlis ifficyitfenensiatersdpdake immediate FeaRsas.InaR,emergency

situation. Patent document 2, on the other hand, discloses another valve
comprising a stopper configured to make the valve opening to be
conbtanweerstthpdeabniaror chiatlpsrst therstivare querstopparramdthe stem
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actuator, The stopper presses upper.end o stem. echnique, .
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However, the disclosed technique is to maintain to open the valve in
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sto3p9- B6R2bE)r Patent document 2: Microfilm of Jitsugan 863-135498

confBiLsYERI 1402:2R984) t@ésgdo?gé%RﬁxﬂF T HENNMENHENERORHEN
TgaBE SOLVED BY THE INVENTION ot ¢ 9 §ed to
transmit a remote signal fo the stopper actuator. The stopper presses the

upper end of the stem,

The technique disclosed in patent document 2 is superior to the one in
the technique disclosed in patent document 1 in terms of the remote control
availability. However, the disclosed technique is to maintain to open the
valve in certain degree in a regular situation. This does not prevent the
water hammer pressure from opening the fluid channel when the valve is
closed. '

Patent document 1: Microfilm of Jitsugan S58-48479 (Jitsukai S59-152255)
Patent document 2 Microfilm of Jitsugan S63-135498 (Jitsukai HO2-56984)

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

In order to solve the ahove-described problems in the prior arts, the
present invention provides a water hammerless valve which automatically
prevents



In order to solve the above-described problems in the prior arts, the
present invention provides a water hammerless valve which automatically

prevents 2 English Translation for PCT RGO RelsdT8006/8 PabkSation
the stem from moving upward when the water hammer gecyrgdsing/the; 179
water hammerless valve, it is possible to control opening of the fluid

channel using the pneumatically-operating valve configured to open and

I the fluid ch | i tuat tion. AN
e R B L A S SR PR, U e
watsihrIveRIES tovalvatdF HAARSERISSY amErebrsng of the fluid channel
usipgethnatinaliyropicalivgoyaivertomprisiegeantaivedlscdorepening alske the
fufloHag ARy channal by moving poyved and, dowpagrd through a

pneumatic actuator operation, and a limiting mechanism for interfering
upward movement of the valve disc when the water hammer occurs,
MEANERGReIOUMINGedRBEIMROBLENIRg (1) a stepping motor fixed on
the upper actuator and including a rotation shaft extending downwardly,
(2) a,yertical moyement omponen%\%onnected ta the_rotation shaft of the

steppitig RISt ¥hr METRY UbWGPTHES tid AN SnbRAleselintongater
hammeeingsdirediencoantfisi ng virpdomatioad e rasingtagh shafprising a
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upper en(f of the stefh doRnectad fo fhe Valve asgemab}y Wheh the lower 8
meghbpsuaHy ETmpBRERTAR SDHWHAWERRY (@rakohtroeistndee(difsr when the
watetalingrithe stepping, melarsiong:dirkatiomyherthesomraddaeyisrisiara) a
stepping motor fixed on the upper actuator and including a rotation shaft
extending downwardly, (2) a vertical movement component connected to the
rotation shaft of the stepping motor for moving upward when the rotation
shaft rotates in one rotating direction, and for moving downward when the
rotating shaft rotates in the opposite rotating direction, (3) a lower detecting
component for detecting the fact that the vertical movement component
contacts the upper end of the stem connected to the valve assembly when
the lower detecting component moves downward, (4) a control device (a) for
rotating the stepping motor in one direction when the control device starts
air supply to the actuator, (b) for rotating the stepping motor in the opposite
direction when the control device stops air supply, and {(¢) for transmitting a
stop signal to the stepping motor when the lower end of detecting
component detects the fact.

The present invention according to claim 2



air supply to the actuator, (b) for rotating the stepping motor in the
opposite direction when the control device stops air supply, and (c) for

transmitting a stop signal to the steppindgnuisit Waesistedower@n@ehlication
detecting component detects the fact. The present invepoT; Apeeig¥rg1e: 79
claim 2 3 English Translation for PCT Publication PCT/JP2006/315179
relates to the water hammerless valve according to claim 1 further
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EFFECT OF THE INVENTION According to the present invention in claim

1, the stem of actuator moves downward, when air supply to the actuator
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EFFECT OF THE INVENTION

According to the present invention in claim 1, the stem of actuator moves
downward, when air supply to the actuator is stopped. At the same time, the
rotation shaft of the stepping motor rotates in the reverse direction to make
the vertical movement component move downward. When the vertical
movement component contacts the upper stem of the actuator, the stepping
motor is stopped, as well as the stem of the actuator stops with being
pressed by the vertical movement component from the above, which enables
to prevent from the stem moving upward and to interfere the fluid channel
opening when the water hammer occurs. In addition, when air is supplied to
the actuator, the stem moves upward and the rotation shaft of the stepping
motor rotates in one direction to make the vertical movement component
move upward. Therefore, the vertical movement component does not limit
the opening operation of the fluid channel.



pressed by the vertical movement component from the above, which
enables to prevent from the stem moving upward and to interfere the fluid
channel opening when the water hammengtduiganaladaititom, REFeAubilidstion
supplied to the actuator, the stem moves upward and tlREBIARAOGHET 5179
the stepping motor rotates in one direction to make the vertical movement
component move upward. Therefore, the vertical movement component

doeﬁd&@fcﬁfﬁ% e ape "i‘_gs‘é!ﬂ%r%%ﬁ’tfig?ﬁ ﬂ&li@l‘é'i‘ﬂﬁr.tﬁ'-ﬂag%i%&ol device
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and the vertical movement component. Thus it enables_the stem not to .
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opening without any failure.



Hereinafter, preferred embodiments of the water hammerless valve

according to the present invention will be described with reference to the

drawings. Fig. 1 and 2 are schematic vielusebitthErsviskigondterPCT Publication

hammerless valve according to the present invention. FRCT/IRRG68/E1 5179

valve in the closed position, and Fig. 2 shows the valve in the opened

position. The water hammerless valve according to the present invention
DESURIBSSOAPOTMatic iy oPRRINGY X DIRrigkegn the upper

valve assembly for opening and closing a fluid channel through a

pneumatic actuator operation, and a limiting mechanism (2) for interfering

upwiede mafiementofatte dadveldidtradgs the thater atenrhenorewtssTvalve
accHREWPatcCENY- PRAIAHNGYAIYRICH RASIaHN QWAL BIHAGIURE EOFBRITSING 2o the
dralé valve assembly and a pneumatic actuator. The valve assembly includes a
val‘[\llgsbody (10), stem (11), valve disc (12), bonnet (13) and compressor
(14). The pneumatic actuator includes a spring (15) and cap (16)
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of the spring (15). In the pneumatically-operating valve (1) described
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Translation for PCT Publication
assembly for opening and closing a fluid channel through a pneumatic

actuator operation, and a limiting mechanism (2) for interfering upward

movement of the valve disc when the water hammer occurs.

The pneumatically-operating valve (1) has a known structure
comprising a valve assembly and a pneumatic actuator. The valve assembly
includes a valve body (10), stem (11), valve disc (12), bonnet (13) and
compressor (14). The pneumatic actuator includes a spring (15) and cap (16)
provided on the upper part of the valve assembly. A fluid channel (10a) and
valve seat (10b) are provided on the valve body (10). The cap (16) is provided
with an inlet port (17) and an air passageway (18) through which the air
(compressed air) is supplied from the inlet port (17) to the bottom of the
spring (15).

In the pneumatically-operating valve (1) described above, the spring
(15) is compressed by the air pressure introduced into the air passageway
(18) when the air is supplied into the cap (16) from the inlet port (17). Then,
the stem (11) and compressor



PCT/JP2006/315179 (14) which have been compressed downward by the
spring (15) move upward to separate the valve disc (12) from the valve

seat (10b). Therefore the fluid channel (EBgliss dpenédic@ficthBGfHeublication
hand, when the air supplying from the inlet port (17) is RORERIDOGEEK15179
pressure introduced into the air passageway (18) decreases, and the

spring (15) is extended. Then the stem (11) and compressor (14) move
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valve according to the present invention. Fig. 4 is an enlarged view of a
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Fig. 3 is a block diagram showing the whole water hammerless valve

g tHe b% electromagnetic valve. 7

according to the present invention. Fig. 4 is an enlarged view of a limiting
mechanism (2) extracted from Fig. 1. Fig. 4 (a) shows a front view and Fig.4
(b) shows a side view.

The limiting mechanism (2) comprises a stepping motor (20) fixed on
the top of the pneumatic actuator, a vertical movement component (21)
provided on a rotation shaft of the stepping motor (20), a lower end
detecting component (22) configured to detect arrival of the vertical moving
component (21) at the lower end, an upper end detecting component (23)
~configured to detect the arrival of the vertical movement component (21) at
the upper end, and a control device (24) configured to control drive of the
stepping motor (20) based on signals from the lower end detecting
component (22), the upper end detecting component (23) and the above
electromagnetic valve.



English Translation for PCT Publication PCT/JP2006/315179 The
stepping motor (20) is fixed on an upper portion of base (3) which is

placed and fixed on the surface of the capnglBhofiispney AR T Aation
wherein the rotation shaft (20a) extends downward and the raigtingshaft 179
and the stem of the valve assembly are aligned on the same axis. A male
thread member (4) is fixed on the bottom portion of the rotation shaft of
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er (4) rotates together with ation™s
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and plionahalt (R03)iR, engagel ge-ixadThe Rotpmpgrionof a male

thread member (4) is a male thread part (4b) where the male screw
thread is arranged in the outer peripheral wall. The vertical movement
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scr the thread part C ical bod
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engﬁlge(ﬁlz)mioﬂ[dedi dhttheboasm( 3) extiendsilpwatd anthdemnwaidber (4) is a

male thread part (4b) where the male screw thread is arranged in the outer
peripheral wall.

The vertical movement component (21) comprises a cylindrical body
with a bottom (21a) where a female thread is arranged in the inner
peripheral wall, and a rod (21b) which horizontally extends to the right and
left direction from the outer peripheral wall of the cylindrical body with the
bottom (21a) so that the rod extending to the right direction is as high as the
rod extending to the left direction.

The male thread part (4b) of the male thread member (4) is screwed
from upward with the female thread part of the cylindrical body with the
bottom (21a). The tips of the right and left rods (21b) are projected laterally
from slits (31) provided on the side of the base (3).

The slit (31) provided on the base (3) extends upward and downward.
The width of the slit (31) is



The width of the slit (31) is 8 English Translation for PCT Publication
PCT/JP2006/315179 almost the same as a diameter of the rod (31). Thus,

it enables the rod (21b) only to move vértighlth Aianglavitn the REI{B1)lmadon
enables the cylindrical body with a bottom (21a) integrafetRAIIP2Hes/3d 5179
(21b) only to move vertically. Therefore, their rotation is not allowed.
According to the above configuration, when the rotation shaft (20a) of the
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reversely rotates the male thread member (4) together. With their

rotation, the cylindrical body with the bottom (21a) screwed with the male
threseeondimissiodhoa hisrcconfivargion.dohawahe oefatien vhafiol@de) of
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move the rod (21b) downward together.

The lower end detecting component (22) comprises a contact sensor
mounted on the lower end of the vertical movement component (21). The
lower end detecting component (22) detects contact of the lower end of the
vertical movement component (21) with the upper end of the stem (see
Fig.1), and then transmits the sensing signal to the control system (24).

The upper end detecting component (23) comprises a limit switch
mounted on the upper slit (31) on the side of the base (3). The upper end
detecting component (23) detects the vertical movement component (21)
when it moves upward and the rod (21b) contacts the limit switch, and then
transmits the sensing signal to the control system (24).

The determined height of the lower end of the



transmits the sensing signal to the control system (24). The determined
_height of the lower end of the 9 English Translation for PCT Publication
PCT/JP2006/315179 vertical movementrogiigonents[21)( e BEfeRdbtitation

height) is higher than the highest position of the upper 8ol By ewa15179
(11). Thus, the vertical movement component (21) moves upward to the
position where the lower end detecting component (22) does not reach

verilS RS SRAA! g SIsHL e INemRiem (L) imiR e JVEReSL RASIHEN than
(the fluid channel'i letel . Th t (24 _
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Opeafsﬂ-stopped. Furthermore, the control system (24) controls drive the
stepping motor (20) based on a signal from the electromagnetic valve (5).

Speaificall hen the romagnetic valv IS turned on to start air .
o RS e ) AR RARSLS AR 1 LTI 30 T b pine
moth(Shavhag tarsrryatk tBAtrdrsgh%o FotaRl tHavmatba dearer end

deté20apotthemiappind 2aiotond2@hin doe:ditegficigAddofmwhentthe upper end
det@éﬁ?{%ﬁgﬂm@n\éa@ )(5) is turned off to stop supplying with air to the

pneumatic ‘actuator, the control system (24) receives the "off' signal and
transmits the control signal to
Thus, the rotation of the rotation shaft (20a) of the stepping motor

(20) is stopped, and the vertical movement of the vertical movement
component (21) is also stopped.

Furthermore, the control system (24) controls drive the stepping
motor (20) based on a signal from the electromagnetic valve (5). Specifically,
when the electromagnetic valve (5) is turned on to start air supply to the
pneumatic actuator, the control system (24) receives the “on” signal and
transmits the control signal to rotate the rotation shaft (20a) of the stepping
motor (20) in one direction. Also, when the electromagnetic valve (5) is
turned off to stop supplying with air to the pneumatic actuator, the control
system (24) receives the “off’ signal and transmits the control signal to
rotate the rotation shaft (20a) of the stepping motor (20) in opposite
direction. '

Fig. 5 and 6 are flow charts showing the water hammerless operation
valve according to the present

10



rotate the rotation shaft (20a) of the stepping motor (20) in opposite
direction. Fig. 5 and 6 are flow charts showing the water hammerless

operation valve according to the presenthQishdiishsTaapstasiarn forRGitation
Publication PCT/JP2006/315179 invention. Initially, theppavgmentftive 79
opened valve will be described with reference to the Fig. 5. First, when
the electromagnetic valve in the initial valve-closed position (see Fig. 1) is
invgqmgﬂ_on, the control signal is transmitted to the stepping motor (20) from
the control system (24) after the control device (24) receives a signal from
the electromagnetic valve. This enables the rotation shaft (20a) of the
steppirip fotah2 Gh tor staemotafinhdnopreaelitectibre. Thlis bhelloweheddwith

ref@ih& @ tifal MQvgment component (21) starts moving upward apart
from the upper end of the stem. Start of upward movement is delayed a

little bit from the stepping motor (20) after the air is started to be supplied
to tiferstiustberariditheelftatdahagnetid OedivcopendtibyithigiublweHisaclosed

postidhaald T ayalveaald(1oD) e thertien Hdd sNaves HAwALH i the
st CSAREUREN e GBI God A P o (oe) 24
recejeRices signal dreme Nrtidarhiovsaaaticonivaeihiz1yae esudpereradjon
shatfid 2iRie cing Signaglisn fransmiFteEDIo e conielayaem (B4 HamcHen. Thus
the UPRELENLACEYI vertical movement component (21} starts moving
upward apart from the upper end of the stem.

Start of upward movement is delayed a little bit from the stepping
motor (20} after the air is started to be supplied to the actuator, and the
fluid channel (10a) is opened by the valve disc (12) apart from a valve seat
(10b) as the stem (11) moves upward.

The vertical movement component (21) continues to move upward
while the stem (21) moves upward. |

When the upper end detecting component (23) detects arrival of the
vertical movement component (21) at the upper end, the detecting signal is
transmitted to the control system (24) from the upper end detecting
component (23). After the control system (24) receives the detecting signal,
the control system (24) transmits the stop signal to the stepping motor (20).
Thus, the rotation shaft (20a) of the stepping motor (20) stops rotating, and
the vertical movement component (21) also stops moving upward.

After that, the stem (11) stops moving upward when the opening of

the fluid channel (10a) is completed, and opening operation of the valve is
terminated. In
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component (23). After the control system (24) receives the detecting
signal, the control system (24) transmits the stop signal to the stepping
motor (20). Thus, the rotation shaft (20&).gfitbe Bteppifg et 2® #BRkion
rotating, and the vertical movement component (21) alsp¢stope Mmening; 5179
upward. After that, the stem (11) stops moving upward when the opening
of the fluid channel (10a) is completed and opening operation of the
.va inated. | |ISh Tra slation for CT Publlc
b ST 70 o T o et R S dg amert
rOléb?ﬁﬁdWﬁ’(E?ﬂl@%%tﬁ?@m (siseF nddf the stem (11) (see Fig. 2).
Next, the valve operation in the closed position will be described with

referenge iRd%ides \Qﬁb‘?ﬁﬂb‘?ﬂﬁ(g FRTAS! gg&%ﬂ’\z&ﬁ? PUBlseribed with

valve-opened posifion (see Fig. 2) is turned air supply to the actuator
refegeniop s8d 1808 the stem (11) starts moving downward. Next, the control

signal is transmitted from the control system (24) to the stepping motor

QOWH@H'E’E&Q[EE@%@HE@%)V@%'% he ?@@ﬂif@ﬂvet@pened position
( lectroma netlc (}ﬁhand ther ftatloél}Shaf a) of the stegﬁ % #nﬁgor ¢
Se‘i Pstért § BbppEaE Gt dAfoRCHRIS e bwer C stem
(11Vettcas mwen&dowmmment (21) moves downward to be apart from the

upper end of the stem. The stem (21) continues moving downward, and

the yalv 2 ontact valve Se t {10b) to,close the,fluid cha

(10a s‘ge &ﬂerfﬁt Y ca n%g\%sr%lénﬁé)]frﬁ%%ﬂn% % IS Stem ?E% to
thedﬁ@magjrgﬁgm K20) after the control system (24) I‘@CBIVES the signal from

the electromagnetic valve, and the rotation shaft (20a) of the stepping motor
(20) starts rotating in the opposite direction. Thus, the lower end of the
vertical movement component (21) moves downward to be apart from the
upper end of the stem.

‘The stem (21) continues moving downward, and the valve disec (12)
contacts the valve seat (10b) to close the fluid channel (10a) (see Fig. 1).

The vertical movement component (21) moves downward after the
stem (21) moves downward. When the lower end of the detecting component
(22) detects the arrival of the lower end of the vertical movement component
(21) at the upper end of the stem, the detecting signal is transmitted from
~ the lower end detecting component (22) to the control system (24). The
control system (24) transmits the stop signal to the stepping motor after the
control system (24) receives the detecting signal. Thus, the rotation shaft
(20a) of the stepping motor (20) stops rotating, and the vertical movement
component (21) is also stopped moving downward.

12



stem (21) moves downward. When the lower end of the detecting
component (22) detects the arrival of the lower end of the vertical

movement component (21) at the upper Efiglioh theusiRile A8 datactiBlication
signal is transmitted from the lower end detecting comperent (@2t i8€5179
control system (24). The control system (24) transmits the stop signal to

the stepping motor after the control system (24) receives the detecting

sig H} S %]Q reiation shatft fthe motor 20 sto
rot;‘% g : %llcg %egvgrr%]en ;ﬁe V%]'F]en TSHED sf; ent (21)
0

COTY AR wmﬁar&n@@ﬁ@%ﬁtﬁmng lp@ff@fenepuuﬁ:@@@mble to prevent
theP &EHIP 2006/ 6t nihicsthtanidertowenand ehthelvedictanavenagshing

whEAPRENEM A1) sontacis heupper end of the stem (11). Therefore, itis

possible to prevent the stem from moving upward and to control the fluid
channel opening when the water hammer occurs. INDUSTRIAL

INBPRIBREUAPPTEE ARDIdE of the invention may be used to control
the opening of a fluid channel caused by the occurrence of a water

er us pne, atlcall eratin alve fo opening losing.
g o R g e AR B ot e
a ﬂ)EéOFhI@mdNC@FSEﬂEbMRWNIN@STE@CB ioh schentatichvieanoéthesing a
PRI WAIBR- BEEHIIEHESS YR efACCRIAINE 40 4Re mﬁ%,%ﬁlglrtwtmﬂﬂhﬁamel
alve is in tlee cIo§ed osmon Flg 2 is a schematic view of the whole

Wlt\ﬁ water Hammeriess vave é‘%%%f:dlngl%oﬁﬂe present invention. The valve is

“in the opened position. Fig. 3 is a block diagram showing the whole water
BRIEBRMEEBSRYRIVEON OF THE DRAWINGS

Fig. 1 1s a schematic view of the whole water hammerless valve
according to the present invention. The valve is in the closed position.

Fig. 2 1s a schematic view of the whole water hammerless valve
according to the present invention. The valve is in the opened position.

Fig. 3 is a block diagram showing the whole water hammerless valve
according to the present invention,

| Fig. 4 is an enlarged view of the limiting mechanism extracted from
Fig. 1; (a) shows a front view, and (b) shows a side view.

Fig. 5 is a flow chart showing the movement of the water hammerless
valve according to the present invention when the valve is in the opened
position.

Fig. 6 is a flow chart showing the movement of the water hammerless
valve according to the present invention when the valve is in the closed
position.

EXPLANATION OF THE NUMERALS

1 a pneumatically-operating valve
11 stem

13



according to the present invention. Fig. 4 is an enlarged view of the
limiting mechanism extracted from Fig. 1; (a) shows a front view, and (b)
shows a side view. Fig. 5 is a flow chart Ehglishd theshive foe O Fdlication
water hammerless valve according to the present invenBGTWIEHU®315179
valve is in the opened position. Fig. 6 is a flow chart showing the
movement of the water hammerless valve according to the present
12 invention when the valve is in the closed position. EXPLANATION OF
9 THE{ leMERAL 1 a pneumatically-operating valve 11 stem 13 English
TranSfatiolF oI e BitBlication PCT/IP2006/315179 12 valve disc 2
20 limisitrpmechemitm 20 stepping motor 20a rotation shaft 21 a vertical
20aMoyerReRk-CoRyFpnent 22 lower end detecting component 23 upper end
detectineqrgoglponent 24 control devige 4 male thread 14 English

2L randation for Pt BbateRP ones
2 lower end detecting component

23 upper end detecting component

24 control device

4 male thread
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PCT/JP2006/315179 What is claimed is: 1. A water hammerless valve
comprising; a pneumatically-operating valve comprising a valve disc for
opening and closing a fluid efgnnetby revngupwarthangdovwnwald - + 5 on
through a pneumatic actuator operation, and a limiting meehanissydes 15179
interfering upward movement of the valve disc when the water hammer
occurs, wherein the limiting mechanism comprising (1) a stepping motor

whilxed onhe gpper actuator and including a rotation shaft extending
downwardly, (2) a vertical movement component connected to the rotation
shaft of the stepping motor for moving upward when the rotation shaft

1. rotalew inconeamatngadisectior, @mifosmgving downward when the

e e s g Sy Hefor opening
o BT Eon RS e b s et movetel
assepbiwadicthetioaior dprutiigreamponent moves downward, (4) a

conirohdeayice (A fRErAatnh N enSteRRINGMGIRIFIORR SHBCHAN VRS valve

the gaptre I ede\,/niﬁg stg%%sreﬂ% sul%ply éoc%esactuator, (b) for rotating the
stepping motor i th opposite (ﬁrec(f'lon When the control device stops air
suppheria [Berdinydimmmpdasop SYRarsie stepping motor when

the lower end of detecting_ component detects _the fact. 2. The water
hamperiess Yalkg aserding 12 £181N cheVRBIRID REWASE and including a

rotation shaft extending downwardly,

(2) a vertical movement component connected to the rotation shaft of
the stepping motor for moving upward when the rotation shaft
rotates in one rotating direction, and for moving downward when the
rotating shaft rotates in the opposite rotating direction,

(3) a lower detecting component for detecting the fact that the vertical
movement component contacts the upper end of the stem connected to
the valve assembly when the lower detecting component moves
downward,

(4) a control device (a) for rotating the stepping motor in one direction
when the control device starts air supply to the actuator, (b) for
rotating the stepping motor in the opposite direction when the control
device stops air supply, and (c) for transmitting a stop signal to the
stepping motor when the lower end of detecting component detects
the fact.

2. The water hammerless valve according to claim 1, wherein the water
hammerless valve further
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hammerless valve further 15 English translation for PCT Publication
PCT/JP2006/315179 comprising an upper detecting component for

detecting the fact that the lo®ey enchof thenvericab mavameotcompaneti on
reaches the predefined position higher than the highest ppsitiarpebthes 15179
upper end of the stem when the vertical movement component moves
upward, wherein the control device transmits the stop signal to the

stepping motor after said detection. 3. The water hammerless valve
according.to claim 1 or 2, wherejn the vertical moyement coampopent
ol e B TR R O TR (e A et thE kagbthat
endtBetHevsemtiondheft thehe estéppingeiaoren WATERent reaches the
HAMMERLESSVALVE HbseachiioemstRodinitarioneTRatiier end
fluid el by gytomaicalypievsning. e stem from ypward g
movement caused by water hammer using a pneu?*na ica Iy-8p%?eﬂ?|‘6 ’
valVERANRIEN 58 resARG Bromrentsrrsd fcthat stvR rrighprdvidbs stepping
waterotwanafierlassdvdivie @aoprising a pneumatically-operating valve
comprising a valve disc for opening and closing a fluid channel by moving
upward and downward through a pneumatic actuator operation, and a

- limith it YRR o SRBHrEANE LR S R B e AL BF thewAvavdierein the
where thealatervsameme cagporent includes a female thread to screw with

the male thread fixed to the lower end of the rotation shaft of the
stepping motor.
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wherein the limiting mechanism comprising (1) a stepping motor including
a rotation shaft fixed on the upper actuator, (2) a vertical movement
component connected to the rotation shaft for moving upward when the
rotation shaft rotates in one rotating direction, and for moving downward
when the rotating shaft rotates in the opposite rotating direction, (3) a
lower detecting component for detecting the fact that the vertical
movement component contacts the upper end of the stem when the lower
detecting compone Q a control device (a) for
rotating the stepplnrg\l’% -t SFRRRERHEE control device starts
air supply to the actuator, (b) for rotatlng the stepping motor in the
Abgippsisite direction when the control device stops air supply, and (c) for
f Q al.to the steppin otor en the lo nd of
P e o e R e pY Sttt bReventing.
the stem from upward movement caused by water hammer usmg a

pneumatically-operating valve.

[Means for solving problems] The present invention provides a water
hammerless valve comprising a pneumatically-operating valve comprising a
valve disc for opening and closing a fluid channel by moving upward and
downward through a pneumatic actuator operation, and a limiting mechanism
for interfering upward movement of the valve disc when the water hammer
occurs,

wherein the limiting mechanism comprising (1) a stepping motor including a
rotation shaft fixed on the upper actuator, (2) a vertical movement component
connected to the rotation shaft for moving upward when the rotation shaft
rotates in one rotating direction, and for moving downward when the rotating
shaft rotates in the opposite rotating direction, (3) a lower detecting compdnent
for detecting the fact that the vertical movement component contacts the upper
end of the stem when the lower detecting compdnent moves downward, and (4)
a control device (a) for rotating the stepping motor in one direction when the
control device starts air supply to the actuator, (b) for rotating the stepping
motor in the opposite direction when the control device stops air supply, and (c)
for transmitting a stop signal to the stepping motor when the lower end of
detecting component detects the fact.

Figure 1
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